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:BL'Tl'HE RIVER IRON JUNES. LTD.
7.p. r"

61 LH'02

PJUGfJD FILMED

Q-28
DARBY. .I.C.K.

LT..... b).,J f.- 6.rl-;()on the

RRPORT of Mr. JOHli H.

To the lJirectors of LIBRARIA
THE BL'Tl'HE RIV'& IRON lUBES. LInTED.

Gentlemen.
I under~:-~nd. by instructions reoeived from you at Melbourne

on the 6th. Sep"temoer. you wish me to report On:-
(1). 7he depol"it of Hae:n'ltitc Iron O!"e on'the Blythe River near

Burnie. ?asllUU1ia. • •
(2). The £lite of' the prCp0l;Co. :aon '"nd llt';~l workll you lnt!:nd to

e~ect h~vln.J; r~g>l.rd. to a,asc:nbl:>' ~f the iron 'lnd IH "el m"'king
matari 'i.4~, "ppJ.~cat l.on of' 6urp:l.Ufl pow.'r trom th<J blast furn­
acee. ,,1'( the dJ.strl;)utlvn of' ~he t':..ni~led (roiUE:d) .He6'

(3). The S ou:,cc of th~ fuel ((,0..:.. ,.I,d ~oke) I J.(~ 1:o.mest one. J..

(4). The fl.nlilhed .'!rtl.clea to 1.1(;. [.n,..h ::,,"-: tj',t:: ou,;,)O"t pnJ extent
~f' ~he propo3ed 'i(olks "..no. cost of proll.lClng steel.

(5) • .I'~stlm..,tf' "1' ,·,·tl"y.

-------------1. -- THJ, lJlli"(,dIT OF ilAi!JI.A'J.'IT~ !.HON uRI<;
. The IMo 011 which the depollil, or ll'l.emRtite oc~urs is

.even rnlles from the mouth of the Blythe River and is on l'lnd
fro the Grown by lIT. ",uiggin. •

ne!\rly
le'tsed

••

H. ~ui,.!>in. k.i ~~l (j~'; 1.:;.~ :3Ei: lu61-91 tbc .N .;,~. end of deposit 40D. O'Keefe purchased minerals
acres

"Ed eurf~CE; ri/l;ht6 50 "R. ij,uig"in. ~u.inin~ L<laee 10(;9-11", .. .. .. .. .. .. .. ..
7~ "h. 'l.u i"gin. lUning T~eaee 9.)1-9].1"

A ......

........ .. ...... "R. ,,"uigglr,. . if) .i.~~" L"l1.~E. 2i56-9l::.'•
.. .. .. ..

~u.. .. .. .. ........ •R. Q,ui~p;in. Jlining l.e~~ee -6 ft·O_ 9JJ.l
.. .. .. ..,

15 ".. .. .. .. .. .. .. ..
R. ~uiggin. ],ining Leaee 45(,,9-9

.. .. .. ..
........ .. .. .. .. 40 "Ft.. ~uJ.~gin, lUning Le":.:::c 3285-9]1:,

.. ......
........ .. ...... 40 "H. "uiggin, .. ,. .

1...~ 4<-<)6-93}'
.. .. " ..

J ....ln~n~ .3e 40 •
'II. Jones, :·<~.l1.i{}~

.. ,. .... .. ...... .. ......
i.,eP.r~e ',1B5-931 ;:>0 •Atkinson PurchaBe

........ .. .. .. .. .. .. .. ..
........ .. .. .. .. .. ...... 12 •.. ...... .. .. .. .. .. ......

~ot"l 488 " crell-=
'1'ne >3cres of ;uininll. leaal and purchase lands reepecti vp.ly Rre

follows: -
Or: .nini.1" let-\~e from uovernment for twent:r - one yeRJ s at £1 per ncre
per 'l.llnum 'lnd po.,er to renew for t"Nenty-one years more ••• 426 acreS

vn purchase ••. ... ... ... ... ... ... • . •._...:6;.;2;;...;a~c:;;r~e~ll;;.

488 'lcrell

.....

.. ::.:ll .r.::orrr."d t.Hat tLt. propertiell on which the deposit i.
known to axist arc to be transferred to the 31~~e I~pn Mineo. Limited,
tea tn~r witn -Lluilding sites ne'ir Heybridge. The 3 feet 6 inch ra.ilway
fl'OIII th.e ore deposit, now in couree of con151.ruct.ion j oinint; the Govern­
sent line ne~r Heybridge, wl11 ~l~o U~ transferred when completed. This
will ~ive direct r'lilway communio'\tion with deep water at. Durnie, where
the are can be shipptd into lRrge ocea~-goinp;, Whale-back or other
.telUllere at Rll ett'lt€5 of the tide md ·R~~ther. The pier at Durnie h'\s
to be extended a.nd t!V~ wharf Rccomori~tiun completed. The distance from
Burnie to "the mine is Rbout elev..m miies.

The Blythe River deposit probRoly occurs all lenticulqr lMl"ses
formed ~t the eqme time ~a the country rock and depollited between the
Silurian schists on the north-west and the mataphoric sandltones on the
louth-e'tst. ~ith thie opinion. J.lr. Twelvetrees, the Government Geolo~iet

-at Lqunceston. who h..,r; seen the deposit. 1'l.greel. tr:\/
I h'l.ve thoroughly ex~ined the deposit on varioull days ~

( twe Il)
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between th 12th. and ?oth. 'ept mb~r. ~'j

Jt1\rtin I !\t 'lll elevation of q,oout 775 feet abo Ie the sea on---""'"
the north-e stern end of the deposit, 8 cYlqins ••• of the 80ut.h"rn
oound ry of lot 1 61-91J the or ip seen in ~ bold outburst bout IV?
fe~t wide on thd eurf!\ce ud descends into the hill ~L ~ steep ~n~le,

"S shown by th trenches I 1 l,ut in 0' e 1 ch ide to efine the de-
.o~it. bout 5 cnginD •• from the 00 nd ry of tht avove lot the
ore ha OP. I exposed ull(ler cover of b'i It. ovin" i • • the deposit
H' covered vitr, o'1f,,,lt for buut?~ c}."in., m':; it iq .".~ in hom in
the gre, t crOGs-cut n'lde y t.he j:llythe . .lver, hicn h e e .,ol.ed the
ore on oth bAnks. /

vn the north-e st t bout 6 U feet abole e~ level,
uold cliff pruje~t.ln frum t.he ore oody, n at lOw~r l€v~ls

other proj ctin~ ciiff~ of ore until the river is re ched t a
l5u felt 'oole the sea •

.. h~ ure h s e ex osed at many 1 tes on the !lort/. rn 'llope.
I.n the svut}."e t rn slope towo 1 r",e ~l.lff of .iron ore nd

u'.lrt_ite st'l.d out sume 3~( feet aboTe tne river. '.lwl;c m rk the
we6t.ern nd elster. sideD uf tl e d. posit, nd oet vo .n .he. tr,er is n

idth of nouv~ 3u, feet of ore.
.. ,erClUr.; trenches n'l oeCH cut on t,.e south-wpotern ~lope

eX90sin~ uud ore in variety of ,1' ces. ~n thi~ iue the or~ is seen
t" th top of the hill /vv feet .. ove s"a, "net end .in 'l fJ.ne outlJurst
un the suuLIl-W stern S.i uf the next ~lope '0 ut 25 ch inB from the

• he ore Ie well .nked in the ri ver- oed, md w she boulders·
are t~ be eeen for a oon ~der ole dietanoe •

• he epecific I~r'lvity of ver "e lythe furn"ce is ... 811(.
equals ?}:I loe. peL' cuuic faot ur 3.0 ton )E:r cubic .lard of solid
ore.

"ne ore ie ,0;'- :Ati. :; Ie.
As I only s N th~ cross-cut of the de~o~it m de oy th "lythe

iver. n I the eolil1 ore bl et d out .ln a fe" l'1cee, i m unHo.lle to say
hOll mP..ny millions 0 "one re ctulll1y to be oot l_ned nor c I, I et te
efini tely whether the ore unacted on de th 'uy th ·'tmoepncre ie !is
ure 116 ne~r tne surface or' heth~r the deuoeit continues bene to the

ooe'llt, and what )roportion 0 t"inB of qu rtzite :reefs to ore •
.&. cnn, huwever, ea.f th t fter thorvu ,hly exam.inim~ the sur­

f ce, there 'r(, oVHrwh, lmlng .indicatluns at .nall.! .JUll,tS .iI, ov r a. mil,·
of country of n 1. enee de. oBit of 1. een tite.

, Tunnel.. ·'re ao II Dein", driv'n int 0 tne ure 'Jody at puint s .In­
diclted un the plln here ith. 'nd Ilen the Nor~ in hInd 1~ co lcted,
there "'.111 '01 poeit.i/e p:oof of the e..<istence, extent, 111 q<l 1.1tJ of
the ore ~t ~ coneider o.lle depth.

The tunnel t the 33u level bove riv~r,etruck solid ore ·t
noout 62 feet fro,'i the surf ce, <l.nd is ueln, cont.lnlled 'lcrOBB the de­
posit ~B well s turnin: nortl,-e1.Bt lun"lli e tne ore :Jody•.•hen under
the b S le nother crOB -Cllt III ) driv n oross the de oHit.

un the south rn ound'lry of ut 11161-91, secon tun.lel is
driven to CrOBG-cut tnt'! ore llody n.t 565 feet loove river or 15 fe"'t. 0'­
10~ the outcrop of ore.

r. '"'wel'getreeB \VovermneJlt :Jeolo..iot. :. emllnia) re )or'te
on tl,t; tUIll,t;l . Ii cro. - ~ te .it 1 n lylH" u ore uy j.Jr. .:el·oe. • A •

• 1..6 •• ~ .,ri e v .. reet, ....Idn y, as per copy Lt. ched.
~n .lID t.lIlb the roo~ble quantity of or i nave t~en the

river beJ a6 the bOt.tOIll, e.lthou n ~t .i- n !lrly certa~n to extend dom
.. c" f ..rtit r. lHl h'l'l6 me 8ured the N.llit.h ot' th.. deposit here the

6.i eA arE: ·el.L defined. ';he cU:Jic'"l contents of the de,oHit JhicI"l I
hav tr:uu lit i. 'l.dv.i!!able to d.ivid uJ tllO, 't three tun!! ,ar cU,;).iC
y~rd y.leld 24.5(;\,. u, tuns of eeleot<:d ore •

2.

..HALL:' Y ~... V,ol' •
I divide nJ samplee .in four portion!!.

1. '1' ken over the outourlft to tht ' •• of the OQIf'llt cov(~r:

'erric uxile 93.64 er cent; Iron 6~.54 ",r cent; ,i11io'\ 5.19
per cent.

2. T ken over e elope to ,iver un '4' eile; erric uxide 05.93

(per <..ent J
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p~r cent:Iron, 60.15 per cent; Silica 12.41 per cent.

Taken over the S.ll. slope; Ferric Uxide 8,)38 per cent;
Iron 56.76 per cent; ~ilica 11.09 per cent.

~ter-~~rn boal~~rs in river and north of deposit: Ferric
Oxide 97.u8 per cent; Iron 67.9, per cent; Silica 1.13 per
cent.

An average sample over the whole deposit gives the
complete analysis:

Ferric vxide • •• 86.954 per cent) 63.259 per cent.
l!'errous Oxide 3.074 • ) iron.• •• ·..
3ilic9. '1.312 •·.. • ••
Alumina 1.756 •• • • • • •
Lime ·.. 0.068 {..
Magnesia ·.. ·.. v.071 ,.
Sulphur Trioxide 0.060 • 0.024 per cent.
~hosphon18 pent oxide .083 • O. 036~' sulphur·..
Titlinic acid 0.03 " phosphorus
Copper TrJ\ce n·.. ·..
Arsenic ·.. ·.. Trace
'1l1'lilaneSe . ·.. ·.. ~r'\ce

Chromium ·.. ·.. Aosent
Combined .iq,ter ·.. • •• 0.324 per cent
~.oisture 0.160 •·.. • ••

99.892 per cent.

I hJ\ve further taken the sample of ore with lime flux and
reduced it with coke to a metallic button ~ith the following result.:-

Carbon 1.8vo per cent ..
Silicon.......................................................................... u.03? •
llhosphorus.. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0 .. O£>2 "
Sulphur.......................................................................... 0.092 •
~anganese, Titanium ~d Chromium............. Nil "

As the coke aeh used would give .05 per cent. Phosphorus, and
Il.S the reducti'Qn of so small a quantity in a crucible ie certain to absolb
sulphur which can be la~'gel:r pre..,ented in a blast .furnace, I have no
hesitation in saying thJ\t the average sample I treated is capable of pro­
ducing, with good coke nd limestone, very superior haem'ltita yi~ iron
uitable for the manufJ\cture of hi~h class steel.

The yield of iron I obtained wae 66.5 p.r cent of the oro used,
~nd to mqke afusible sl~g with the eilic~ of the ore and coke aeh 12.5
of limestone on the weight of ore waB employed.

It is expected that one locomotive ~nd sufficient hopper-bottom
20-ton care will move four trains of ore peI d~y (250 tone per tr~in) from
the mine to Burnie.

The cost of tr'lnsit to the ete'troer, f.o.b., including interest
on £100,000 capital, will probJ\bly be 8d. per ton. In ray opinion, bqsed
on the cost of ~etting, loading, J\nd dumping stone in 7asmJ\ni'l, to win the
Blythe River Iron deposit will cost 5sL- per cubic yard.

Allowing one cubic yArd of refuse to one cubic yard of ore, the
cost per ton will be:-

ltre in care ..
:Htre1ght. mine to Burnie .

? :It.d.
8d.

3 : 6d.

Uy general impression is:

That there is sufficient ore near thp Blythe River to supply
Iron and Steel iiorks, capal,le of making 3,OuO tone of finished steel
per week, for mnny years to come.

That the quality of the ore is excellent and rarely surpassed
by any in Lurope or America. .

7hat ~t is e~eily reduced to pig iron.
That,judgin~ by the coat of similar ~u6rrying oper~tione in

(Taemania)



~ 8~ia, seleoted ore should be deliver~d in railNay o~r

at 2/10 pe:. ton.
7h~t there mAJ be half-ton of refuse to one ton of ore, or
equ 1 oulk of epcn.
:h....t the depoe1t 1s ~dmirably situ'1.ted for qUllrryim; oper"­
atione, incl~~inR working, ~eleoti~, lo~ding are into cotrs,
and dumping refuGe.
That there is ample power in the Blythe :Uver for oompressing
air for drills md any other machinery.

II. SrTZS FOR l'BD?Os;m :,TE:.;L ·"vRlru.

Having in view the various considera,tiuns that m'ly arise in
the selectlon of so important. 't fenture 83 the,sita or the ~)roposed

worka, i h~ve visited the following pl c~s;-

1. vn the -o:-re.ma.tta Hiver East of the Hail'vay, Ilnd between it
end ;Jray's .3a,,· n.. llr Hhodes .It'l.tion, ?25 chain£.> frum I;;tr th­
field Station, IUld ten ,,,11el> from Generlll Utat.ion, Sydney.

2. 0n the Parramll.tte. Hiver frum , urtl'lke Point to ..al'ds , urtl'lke,
ne~r the Au&tr~:i~ G~8 Cumpqny'& uorks.

3. At lewcll.stle, bctweell the rntah Coal Jetty nd ':hros 3ay
(tilE: uld 6ite of t.he Hunter JU ver Copper arks.

4. At -<,ort 'Kembl"', :.orth of Allan's Creek IUld between it "Ind
Tom Thumb' [f L,.goon -. flat rllJd f;l!ndy.

5. l.n the Hiver,Yarra below )iolbourne.
6. l1e~r lllawarra Lake, Jor~h of Uul~et Creek and between it and

Koong Burry i3ay,
7. ~,ea.r He.J -orid~e, '':asmania, on la.nd Ile~r the junction of the

..,lytne ••1ver Raj.lway w.l.t.h tht: Ulverst one -"urnie hail i y.

in • country where Government owns the R~ilw~ys And conduots
th" 1.rf>ffic, r thi.nk it aoeolutely e.senti"l to be in direct oonneotion
with a deep wlJter wharf where the works ma.y be qUite independent of the
railway", should neceeeity ~rise.

A glAnce at the map~ herewith will eho~ the relative position.
of the sites naued.

SlT~~S NO:;. 1 AI;";) ? - These nre in the neighbqurheod of Sydney,
,.bout ten miles fl'OD t.ho TJ\1J w"'y l!!t'ition by the Tl1ilwe.y route, ~ftd a.re
well situated with frontages to deep w'1ter on the j>q.,rrP..III.. tta River.

It se~mR to m that there i. no doubt aoout the fact that
Sydney will be the business oentre of 7ederated Au.trq.,11a. The rail­
ways centrali~ h&re ~d branch off ag~in in ~ll directj~ne. The shippina
in the 1'0rt is very varied, and is in direct communioe;'tion with most
parte of the world, I\nd there is '1 lal"iOe surplus po-pull\t1on from which
to draw supplies of Illbou*. It is a di.tinct ndv~ntllge to b. in clo.e
touch wi til conuumer., 'l.nd no doubt other tTl!,dee, - ae shipbuiljlng. sheet­
rolling, ~d wire-drawil~,- will be attracte. by the convenience offered
to settle nedr by. I Bn~icipate th~t the Tequirements of the town of
Sydney ill oonsume all the eleotrioal energy the works have to s~re

end if the low -rice of.4d. p'r unit 1~ obtained over the ~hole twenty­
four houre, ~d .l?d. allowed for 1aterest and expense of working tht
eleotric91 plant, there ehould b~ considerable revenue from this souree.

A site in Sydney harbour ~ith ~ deep w~ter frontage seems
cuuveaient fur assembling slaek from North ~nd South,'nd whenever the
Gydney H~rbour Col11er1ee at B~lmain commence operations, additional
supplies of fuel at a low rate uf freight may be obtained, ~he output
of coal fur New South les in 1899. according to the annu~l mining re­
pUl't, as: -

~orthern District (Newcastle) ••••••••••••••• 3.259.000 tons
este~ District (Lithgow) ••••••••••••••• 217,000 "

~outhern District (Port Kembla) •••.••••••• 1,119_000 "
!his is likely to be considerably increased during the present

year 19vo.
Limestone can be conveniently oruught-into Sydney by sea

from ~ne T~nar, or supplies may be brou~ht by rail from Portlan~, 111
mil~s. Good limestone may also be obtained from,M~rulan, 114 mlles.

More particularly with regard to No. 1 slte; the 46 aores
to the west of the railway is sufficient for steel works hating a
capabity of 6,000 tons per week, with railway connection across the

(intervening)
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inteJ:TP1Dg land; and aleo & pipe Une for the fresh we.tor. al! the 'tate:­
Companiee' main :rune along the rail~. The price for treah water, ac­
cordli1g to achcdulo, 11S 1/- per thousand gaUoDe for the firet 2QOOqoOO
gal Gns, and. )la. por thou"and afterwar48. Thi8 would make tl'e average
008t at 300,000 gallon8 per day and 30U workins days, £3.625 per annum
for water,- equal to 6d. per ton of 8teel. This must be reduoed by
collecting the ~8te w~ter and returning same.

Deep water can be obtained. by ~ wharf along the river frontage,
and the land ...clalmed behind th1e ;vill en'lble Rll vessele required - up
to 45 ft. w1dth_- ~o come right up alongside from ~;ydney Head8. Thjs
ground would raquire 80me excavatlon, but on the whole lt ls well adapted
for ateel work8; and in my opiniun is the beet site, taking everythlng
into oonelderatlon that I have asen in Auetralia. In the neighbourhood
are Lyaacht's wire and other l~rge works.

The eecond 81te, near Sydney, i8 al.~ well situated and aatis­
factoT7i it la, howeTer, a conelderable dietan~e from the railwaT, nearly
two milee, A.nd wat~r would probaoly ha.vl; to come the same diatanoe ln
pipea. I underetand th~t there may be aome dif~iculty abou' obtaining
the land for works' rail~, between !!ortlllke Polnt and the site of the
ateel worke.

with regard to the dletr1but10n of th. finiehed eteel, Sydney
aeeme to stand unriTalled in Auetralla, elther by sea or land; and al­
though, from aUGh information a8 I haTe been able to get, the coet of
aesembling material. to make ene ton of ateel comee to 10e/10d. per ton,
1 have no hesitation, - lf either of the eitee in question can be ob·
tained,- in eaying that the 3ydney Dietrlct has advant~ea over all the
othere.

SITB BO. J. - I have visited e 8ite ln Uewcaatle Harbour
formerly uaed by the Hunter Copper Worka, which have now been partly
dismantle4. The ground le flat and low.lying. The copper elaK about
co~ d be uaed for levelling and raiaiug the earne. 1here 1. a flne water
frontage, and the Hiniater of Hin.e, who accompanied me, eaid the Gov­
ernment would dredge up alongslde the ",harvee. The wharf ·will have to
be oonatructed ~nd the fore8ho~ filled in. The aite ia favourable, the
harbour flrst-olaea. Freeh water is to be obtained by pumping in the
ewamp on l~nd sids, I wee lnformed. The railway communication with the
Wmratah Coal Company'. lins oan be arranged (eo Dr. Robertson, Uan~ing
Director of the Conpany, ae8uree me). The area is about 35 ~cres, and
tha prloe ~.ked ebout £14,000 (through Dr. Roberteon.)

The coet of asaembling materials for one ton of eteel would be
. about 9/1otd. per ton. .

Nowcaatle, ~lthou h well situated for .hip~1ng ~nd diatrlbu­
tien, ie not equal to nydney. The ~$P herewlth will show .ita position.

d appended are !fome po,rt1cularB of the port chargfls and colllel'ie8 in
,hat dietriot.

SITE NO. 4.- I vie1ted Port Kembla where there ill a convenient
eite nvailable for works es ehown on plan. It 18 seme oiet~nce baak
from ths .'harf. lUlCl w111 neoeaeitate tranet'er (>1' all incoming materi".ls
by trucks. Arr"!lge.ment ..111 have to Of' mq,d.e for fr'sh W'1ter and e.
eonalderable sum Bp~nt in buildln~ a wharf for unlo~ding purpoeoe, aa
exieting wharf 18 only ~ntedded for outwexd mPterial. The breakwater i
no~ beine extendud by the Government, ~nd when f1n1~hed the haroour will
be aatisfa.ctory. '1hel'tJ ill plenty of deep water.

Th~ coot of a,eembling iroo-~~in& m~terials for one ton of
ateel 1B 8/00iid.

Port Kembla is not Viell situ'\ted for distributinR the finished
eteel, and 1n this respect it doos not comp~re favourably with Sydney.
I eetim;te lt is 2/6d. per ton worse off in this respeot.

SITE NO. ,;- A eu1t$l.ole e1t. near Melbourne oall be selected
on the River Yarr~, between the city ~d the bay. The assembly coate
for one ton of ateel, work out at 12/5id. It would have 8im11~.~~an­
tagee. ae oompBred with Sydney, 'for dlatributing and utiliei~otrical
energy. Works might be eetabliehed I\long the river, and, no .eoond hend­
ling of materip.ls would be n.ce.e~ry.

On the other hL~d, moet of the fuel would have to be brought
from New South Wale.. I haTe failed to locate any suitable ooking coal
in V1otori'i.

For distribution of finished product it w~uld be inferior to
Sydney, end there are not eo many worke where eteel i6 consumed in the
~elbourne di$trict.
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- .' SITE liO. 6.- Illawarra Lake, not far from Port Kembl • h~
fin sit;;l! f - w.:lrks ht'lre IIlRterial oould be unlo·.ded direct and us d
wi.hout 'lny 1nteI'llUtUate handl...ng. (See plan). ater can be obtained. •
a da; in the .ullet Greek.

I have Wlde as IlI&ny enquiries as poesible. and 1 tllin.k tbe
balance of opinion goes to show that even if the eea entranoe to the
18k. can b~ dredged to a 8uffioient dep~ft QflQ a channel opened to the
wharf to be .recte4, it will be Ter:! diffioult to keep the eea und open
and 1 fear for this rea. on sitee on Illawarra Lake mu8t be abandoned.
in spite of their inherent advantage••

SIT~ NO. 7.- Heybri4ie Township. near ~rnie. Ta.mania. A
good site for worke may be obtained here (.ee plan). There is plenty of
fresh water in the river Blythe. and it would be advant&Keoue to be near
the mine. with conoentration of the work.. ~he cost of assembling ma­
terials for one ton of .teel i. 9/8id. per ton. but almoat the whole of
the finished produot would have to be shipped. much of it. to Melbourne
and Sydney for redistribution. 1r.lbou:lr and .u.ppUes would be diffioult to
obtain. •

The di.tanoe from fuel and any distributing oentre. and the
inability to uti11se eurplu. electrioal ener~y are the ohief di.adTan­
taae.. On the other hand. it mu8t be remembered. that Ta.mania is not
so demooratic a. Ji~w South Wale••

APPEBDICES II.

lA) llOT:& ON COST OF ASSXX8.1" KG )(A'rERIALS AT SITES NAKED.
I have arrived at the co.t of a••embling material. in the

following way. It i. assumed that the production of the proposed work.
based upon the et~tement made later, will be 3.560 tone per week. For
thie there will be required:-

Iron ore for bl t sod eteel turnac•••••••••••••••••••
Limeet one ........•.•.•...••.•..•.........••......•.••.
Fuel for bl~9t furnaces; 2/3 NorthelD Blaok 3,890

1/3 Southern Slaok 1.945

Co~l for ~ae produoers and he tin~ furnaoe••••••••••••
Tot~l r~w ~~teri~18

6,500 tons
1,250 •

15.721 tone

To aee.mble theee materials: -
'J.' ons d Total.

(a) AT SYDNEY: e a £.
~

d.
Iron ore from Burnie 6,~uo 2:5 785 4
Slack from Newcaetle 3. 90 2:2 421 . 9 2.
Slack from Port Kambla 1,945 2:2 210 4 2
Coal from Port Kembla 2,136 2:2 2~1 8 0
Limaetone from Portland 1.250 4:7 2 6 7

,
0

Total raw materials ••• £1934 : 17 2

£1~34 ; 17 : 24,
3. 5'60 tone

(b) A'! NEWCAST :
Iron ore from Durnie
Slack from Newoaetle
Slack from Port Kembla
Coal from Collier1es
Limeetone from Tamar

£1,628 :13- : td.

3. 5'60 tons

e d
10 :10 per ton.

u Total
Tone e d £ s d

b,~OO 2:8 866 :13 6
3. 90 1:0 194 : 10 0
1.945 2:2 210 :14 2
2.136 1:0 106 :16 0
1,250 4:~ 250 : 0 . 0.

£1.628 :13 8

9/1fd. per ton.



Total
d £ s d

7. 000
(c) AT l-ORT KEllBLA:

Iron ore froIn .Burnie
Slack from Collieriee
Coal from Collieriee
Limeetone from Portland

(j)
Tons

6.500
4.500
2.136
1.250

&:
s

2

7

5 784: 8
7 140 :12
7t 66 :15
o 4~ :10
£1,4 ; 5

4
6
e

: 0
:10

£l,4~O : 5' :lOd,
3. 60 tons 8/ot.d, pt>r ton,

Cost of transfer not included

(d) AT ~l.BOURN·:

Iron ore from Burnie
Sl~ck from Newcastle
Slack from Port Kembla
Limestone from Lilyd81e

6.500
3.890
2.136
1.250

1
4
4
1

(Vide l'qge IlJ)

l: '\

<.

I:. e d
: [ 460 : \8 4
: 875 : 5\; 0

u 427 : 4 0
0 62 :10 0
£2,214 : Z 4

.£2,214 : Z : 4
3.560 tons

( e) AT hURl I1!O:

12/5d. per ton.

Iron ore from ~ines

Slack from tewcaetle
Slack from Port Kembla
Coal from ~ort Kembla
Limestone from Iiailton

£1,725' :lOs : 2d.
3, 560 tons

£ s ·d
6.~(jO lJ · 4 Iv8 6 8·3, 90 1:0 & 3 : 0 778 0 lJ
1,945 ?id. &: 2 · O)l 340 : 7 6·2.136 do. 373 :16 0
1,270 2 : O£lJ~g : 0 0

:10 24.

9/8·td. per ton.

The CARN~GIE vOUPANY shipped iron ore fromlluluth to Conneaut
on the eeason. 1899. charter for 6u per cents. a ton. a distance of
83u miles. insteamere of 3.00L to 7.UOO tons.

T~kin~ these figures 8nd a~suming that bo ts are of equ81
10 ding and unloading f~cilitiee. the freight from Burnie to Sydney.
521 miles. will be 1/9d. per ton. say 2s/-.

ewcR.stle to Sydney. a much shorter distance, to cover con­
tin~encies nd allow for the very considerable time the vessel is in
port, say lR/6d.

Port Kp.mbla to Sydney. 45 miles, the s~e.

To the cost of frei~t. ~urnie to ciydney, 1!9d. must be added
pilota~e. harbour and light dues. 1~58d•• nnd the discharging of the
veseel. By the Hulet dischargin~/m~chine 90 per cent. of the cargo
can be unloaded for 2 cents. per ton or the whole cargo for 5 cents.
as c~rried out by the ~ittsburg and Conneaut ock Company. To make an
allowance for smaller steamers and other contingencies 1 preferred to
tuke the cost at 6d. per ton. which lands the ore into stock or into
furnace bunkers.

This will ~e the co t of the ore:-

F.O.B . .Burnie, per ton 38: 6d.
Freight ".ls: 9d.
Harbour '9lld Pilot~e....................................... 1.58d.
Unloadin,t to bunkers 0 : 6d. ..

- 5s :10.58d.

(B) ~UO}J'<BDUll OF SURPLUS PO.IER.

luO tons pig iron per 24 hours a 2.01.10 :d.h.l'. : 1.492 B.T.tt.
3.000· • • • week = 43(, tone per 24 hours.
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Bay l,400X 4.3 • ~O units (K•• )
Price asked per unit •••.•......••••••••. O.4d.
Cost of production, &e......•...•...•... 0.12

Ne~ profit ~er B.T.U. 0.28d.

6,120 x 0.28. 142s/9d. per hour x 18 hours per day -128s/­
5/11d. per ton of pig iron clear profit.

(c) oTHlSR ORE RESUURCES OF Tllli COUNTRY.

( ) Iron Ore on the Tamar.

I examined a deposit of iron ore near Beaconsfield, on the
Tamar, about 4 or 5 miles from Beauty Point, wh~re it would have to be
shipped, and from which place to the deyosit ~ \rqmway would have to be
made. -

The depoeit w s formerly omed oy :.r. Ev"ne, eol'\p boiler,
Launceston, and he can give p~rticulare.

The ore deposit seems to be of some eize Rnd could be mined
in the open cheaply. It io probably limonite. An analysis gave:-

Eerric Oxide •••••••.•• 64.99 per cent. 45.49 per cent. iron.
Silica•...........•.... 2.98 "
Alumina•••••..•.•.••••• 11.79 "
Chromium sesquioxide ••• 77.07 "
Loes by ignition•.•.••• 11.86 "

2.12 per cent. of chromaum sesquioxide ie present ae chrome iron ore.
For the purpose of making ordinary steele the amount of

chromium present puts this deposit out of consideration.

(b) IRur OJ l.S 0.,',1,.;. SOU'i'h .ALLS.

I have examined the reporte made by } r. Pitman, Government
Geologist, 'l.nd have had lon~ interviews both with him "nd ::Jr. J. B.
Jaquet (see the latter's report to the 'ines Department N.S.i. 8th.
June 1900). They agree that the only kno~n deposiuof any extent are
at Carcoar and Cadia, both near Or nge, nd about 95 mll e from Lithgow,
the nearest coal, which is of inferior quality.

The Carcoar deposit is of large extent, and can be cheaply
worked. At Uapto, the Australian Smelting Company use 1t as flux and
it ccntains:

lron •••••••••••.••••••••••••.•.••••. 54.55 per cent.
Si11ca.....•.•••••..•.•..•......••... 10 to 11 per cent.

Some portions ~lso carry phosphorus. One eample I saw con­
tained 0.3 per cent of phoephoroue.

The surface ore is provably 11monite, ond it muet be classed
as phoephorio, and, therefore, only suitable for 8teel making by the
basic procee8.

The position of the depoBit, 186 miles froJa Gydney. puts it
out of coneiderat1on for the present.

The deposit at Cadia, eleven 1iles from 'lnthorp, 1s prob­
ably much larger and consists of oxidieed nd unoxidised 8tone. It is
a mixture of haematite and maanetite. The property 1s owned by a Com­
pany, of which 'r. Crowdace, of Newcaetle, is the Representative.
The deposit has formerly been worked for copper and gold.

OXIDISED ORE:- Iron 57.~5 per cent; si11ca 5 to 15 per
cent; phosphorous .013 to .05 per oent; l,OOU,UOU tone of this ore
estimated in ei~t.

U.OXIDISED ORE: Contains both iron and copper pyrites in
places. One sample I saw gave: Sulphur 0.6 per cent; copper 0.3 per
cent.; 40,000,000 tons eetimated in sight.

This fine depoeit is under the same disadvantage as Carcoar
regarding traneit. ~oth will r~quire careful selection, if this is
poesible, and for the rea80n I h ve given may be disregarded at pres­
ent. The Government carry the.e ores over the railwaJ at ~d. per ton
per mile.

I think, if arrangements can be made, the fine ore of New
(Caledonia)
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Cal dania will be worked in preferenoe to the Orange deposits. T
ultimate oompetition, if it eTer arises. will oome from this source
and not from Orange. I look to New C~ledonia as the source of magne.ite
required for linings.

(D} BI:!~~ '\BCES BETWEEN VARIOUS PORTS ON THE

AUSTRAl.IAJl COAST.

Burnie to Port Pirie 3ar•••••••••••••••• 742
Burnie to Ad.la1de ••••••••••••••••••••••• ,69
Burnie to Port Adelaid •••••••••••••••••• 578
Jurnie to elbourne ••••••••••••.•.•• ~ •••• 222
Burnie to Port Kembla••••••••••••••• ; •••• 473
:Burn1e to Sydney........................................ •<i.. ...... J21
Burnie to NewcaBtle •••.•••••••••..••••••• ~81
Fremantle to Albany ~ 350
Albany to Adelaide •••••••••••••••••••••• 1030
Adelaide to ~elbourne••••••••••••••••••• 514

elbourne to Port Kembla•••••••••••••••• 535
~elbourne to sydney•••••••••••••••••••••• $80
Port K8mbla to Sydney•••••••••••••••••••• 45
Sydney to Hewcastle ••••••••••••••••••••• 60
Newcastle t~Br1eban8••••••••••••••••••• 4fo
Brisbane to Rockhampton Tia Straits ••••• 328
Brisbane to Rookhampton Tia Spit •••••••• 399
Rockhampton to Town.ville••••••••••••••• 400
To 18Tille to Cooktown•••••••••••••••••• 274

mile8.
•
•..
..
•....
•
•
•
II

n

•..
•
n

•..
(:I) SYDNEY HARBOUR DID.S.

oovers

Should

brirc.~

Harbour and light due. 4d. per ton on net reghter. which
steamer tor eix monthe.

Pilotage 2d. per ton on nst regieter inward and outward.
ete~er be in ballast, howsTer, it is charged half rates.

If net register is. say. half the load oarried. une eteamer
6,500 tons per week pays:-

Harbour and light •••••••••••••••• o~o8d.
Pilotage•••••••••••••••••••••••••1. ~Od,

Penoe per ton are 1.JJd.

(x) JiIlrICASTLE PORT CHARGES.

•

PlLOTAGE-- ld. per ton in balla.t; 2d. per ton with oargo.
~arbour and light rate. 4d. per ton exempts ves.els from any

oharge at any port in N.S.W. for eix months.
TOBNAGE RATES:· Diecharging oargoo. on whart lS/4d. per ton

per day. during period at disoharge. lS/2d. per day on gross tonnage.
for ohar ing oargoes.

PILOTAGB.- ~e~.ele in ballast ld. per registered ton, arriving
in ballaat; leaTing with oargo 2d •

FACILITIES FOR SHIPPI.G:- There are the following applianoee:­
Twelve hydraulio and three steam oranes at the dyke.
Twelve steam oranes at Stockton.
Three shoOt8 bolongin~ to the A ~ompany.

One ehoet belonging to the Waratah Colliery.
Two ehoote at Hexham.
The oapaoity of the oranes 18 20,000 and shoots 3,200 tons

per day.

III. - Tl:IE SOURCE OF :B'UEL AJlD LIMESTONE.

FUEL.

As stated previously. the tot~l ooal produotion in 1899 was:
~orthern Distriot(Newoa.tle) ••••••••• 3.259.000 tone.
estern Di8triot (Lithgow).......... 217.000 •

Southern Dietriot (Port Kembla) ••••• 1.119.000 •
4,592,000 Tons.
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for the yeqr 1900.

AS the western COllI i~ inferior and out of the »ay it noed
not be considered. therefo~a supplies fOT the ste~l works must be drawn
from 4.378.000 tons of output.

I s~eet th~t one-third Gouthern fuel - which ~lthou~h it con­
tl\ine n. ~ood de ...l of 'leh. abolit 11 per cent. '\nd ie not c'l.pnble of eoon­
omic tre'l.tment by "''lshing.- should ue intim'\telJ mixed ;i'ith the product

,of two-thirds llorthern fuel well w'l.shed. The mixture should be well
ground. ~oseibly compressed nd oooked in an oven of the Coppee type
about 2 inche~ wide. I contemplate no reoovery of by-product •• except
steam from the waste he'it. "

',,'0 prove Illy st ... tements that the Uouth'ern cO'i.l~ .vill not w'lsh
1 selected s~mples of coke from the Southern eoke Comp~nY'e ovens ~t
Unanderre. m~de from unwaeh~d eorri~'\l alack. The sample of coke look­
ed of first-rate 'iu.,li ty, .nd llocordin~ to :"r. 1'1 tm'ln. Government Geolo­
gist. one cubic inch withstood 11 pres8ure of 3.300 Ibo. before crushing.
which ie h.r the hil~hest figure 1 ha,re seen. :.;y B"Ullple g'\ve:-

'\sh : 14.09 per cent.
:~ulphur oO ••••• oOoO •• oOoOoOoOoO. <I •••• (,;.5'19 ..

1 aleo picked two samples of Clean Corrim~l Colliery lu,~

coal •.i1J.oh. eo fRr fl.. the eye could detect. contained no eh·.le or Bub­
8~ance likely to yield ash. they gave:-

~oi8ture ~t 1000 C••••••••••
Volatile Hydrooa.rbons •••••••.•
.Fixed Csrbon.oO" oO ••" '" .

Ash '" • <l oO" oO ..

under:­
week.

II

From this
From Northern Cual.
From Southern Co 1.

the yield of coke will be:
at 60 per cent •••.••••••• 2.100
a.t 75 per cent 1:4~

70tRl coke 1.5__

tons per week.
II II II

tone per week

tona per week

tone per week
II II •

coke ,..858
&c ?.136

~O~AL 7.971

In addition there will be required 2.136 tons of coa.l for
gae producers'rolling, hellting &c. The full requirements of coal w111
therefore be:-

For blast furnllce
For g~s produoers

or say, 400.000 tona per annum.
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The low percentage of 6ulpnur in all .ustr~li~n coale I
examined is character.i.etic cf them, nd ...ill be of grent va14c in
production of hi~h c~~~~ pig iron.

1 hwe vil!ited sever'll of the Lollieries in the '->outhprn field
and eome of the prlncipal ones in th. rorthern, 'lnd 1 flnl1 tn·'t the large
demand for elaek for coke-lll'>king, which ill used 'it th.' sm",ltin" worke 'U1d
other urpooee, hilS "osor'oed the gre"ter l'roportion of the BVRilaole
quant ity.. I doubt if n.nything like 1.15,000 t onf! ypr ;,nnum c<m be "bought
at ~nythln~ like 'e present prices.

~ r snticipete Reout 15u coke oven. wlil be require4. Although
not perhaps Rt fir&t, still ultimately it will be neceesarJ to control a
colliery, 'U1d 1 aailee thqt J\ 8uit'l.01e ;'inln/S .<!.n.;ineer, ho knows the
dietri<.:t intlnRtel.f, sr.uuld be iniltructed to 100' out for I(ood Jouth-
ern Colliery within 15 miles of .l"ort )l;emola, if poesibIe, 'llld thue wi thin
the 7,.d. per ton rate tu the port. ''::he colli~·ry ehould be c'lpable of
producing up to l,LOU tonI! per d~ of gooa cokln~ coal for ?0 to 25 year8
Rna the run of th mlne in ordinary time8 ill~be d.livered f.o.b. lort
'6mil for e little over 4s/- per ton, no waehing required. ~hen thi
Col.li ery g£t e into full swing ,the supply of l'orthern ruel m'ly be die con­
tinu~d, ~nd the CompnY'e'poaition ~~ aK'linat ~ corner in the cu~l m rket
is assured.

In ardinarJ times slack i~ to be bought nt 3s/6d. per ton r.u.b
-ort (this does /lot 'lp,)ly now, '/U';; .i.,rob"bly will 'hen the present boom
pq~see "nd when the works ~re ~e dy to st~rt). i h~ve dopted this
rl~ure III \!otlm tin~ my cost. of coke.

·.

There are indJ.c~t10ns of de.'oeit of limeeton eeen on the
,ide of the rO'ld in thtl .lythe Hl.er t iJukkerB vridgll, "l.bout three
mile 'lbOfe the iron depo, it. Tne qunlitJ is ~ood. ut 1 could for1 no
rellHlle OpinlO/l 1.S to tn~ qu 'ntJ.ty. ..n~lys-is:

Q"lcium C>\rbon"te ••••• 92.17 pc;r cent· Lime 51.61 p r cent.
Insoluble ••••••••••••• 5.45 •

About seven miles from .3equty hlint. on the ~'IU1Ia.r. from which
place Ii trqmwl4Y woul(i hl'lve to be I:I'l.de, liB shown on )he 1'1 n here71ith, is
a splendid dopot'it of pure limeston~; pqrtlculf'rs l!I'ly 'oe l;bt'l.ined from
.'r. ';v"ns, eo:\,' '..,oiler .....l1l1nceoton. An'l.lyE-ill:-

Galcium Carbon"te ••••• ';12.17 per oent. = ....ime 51.61 per cent.
Insoluble ••••.••••.•.. 2.95 ~

_ • lt ie prob1.ble tnat tnls samp.e uont'line some m neeia, which
for fluX10h purposes *n the blast furn~ce, m~J be adued to thp lime.

'l'hie limestone ovuld prcblioly be del1vered at ~;ydney, if in
sufficient qupnti~y, at:- ~ d

ua.rry1nK. • •• .. .. .. .... • ...... ... ... .. •• .. .. .. .. .. .. • • ... ~ : 0
C rtq,ge.~~.1~tereet on trllIDs ••......... I : 6
.?reight to Sydney 2 : 5

velivered to blpst furnaces ,s:lld.

lmeBtone from "ortln.nd, un the: udgee Line, ill used "t the
DJ\pto GmeltinR;~orks. It seeme to 'oe of firet qunlity, "nd only con-
t"lns 1.5 per cent. insoluble. ':Lhe coet in truckS, roup,h crushed
through 6-lnch ring:-

At lortlnnd 38 :6d. p-er ton
Ca.rtage to Bydncy ~ .. • .. .. .. .. .. .. .. .. .. .. .. .. .. 40 : '1 d.. tJ

---rBPe~u...;I?'d:;.. per t on

There is a180 good limestone ~hlCh I hve not eeen ~t Unrulan,
114 mile19 fro!D aydney. . J.t can proD"ol;,. oe del vero>d at the worke at
tile same price s ....imeetonl;·f~cm 1'0rtl'1l1d.. _ _-

£V. - Tlill ll'IliISHJID ARTICLES 'fa H~ l-RODUCED AND THE JCXTj!;NT
AND PRODUCT OF PROPOt~.lD JOPY..8.

The statistioal register puolillhed in Victoria, .!Jew South
wales, and ~ueenslAJld 'U1d tiouth Austr~lia, shows the amounts of im­
ports for 1~99; uut the amount of imports for leet Australia and.
T~amania are not shown. Tne qu~titie8 u8ed by those two Colonies are

(emaIl)
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<l ha...... be.en eetimat .d. '(en p r oent. per 'lnnum h'tsbeen

Llorelised conl;u!!lption to •. uly ~'Jl.j.

'lhe returns \ppended show that tile forms o"t uoed are; n<1ils •
. lvan1.ed and black sheets. b~rs. rodo. ire. und pi iron. i therefore
.. rupo. th ~ th" ...orko oe .l"id out itl aCGurd ",itf. theoe returllB but le'lv­
J.n.,; ou~ ull,,,k a •• J. ,;alv'mieed .he",te. the m IlU cture uf which 1. du not
think J.t oula be ",ioe to contemplate t thia st·lge. 'lIlCl .I. th1.nlc there
will be ~oulld to be ampl order6 for III e of 3.5vo tOilS pig iron per
weele.

ry pl.tl shows hUN the worles . "'J be 'l.rrR.11ged. kecpin" in view
extena1.ona to (louol .•h",ir present BUg, eAted pize.

r ;;>vRT~ 1 10 AllU'I!L~.LlA nUl I1'IG 19'-'''.

I estimate that the cost of COKe, t lkinii a Il'.ake of 55 tuns
of colee from 9v tOIl~ "f fUG1, will b lUI followtJ:

416.v56 ton\l.

71'0111

Pi~ iron •••..•••••••••••••.•••.. )4,?46
~ qr ,linl.tl~, OltB L Roo. ~ .366
Railro8d 03, 4\;2
..tire .........•.•................• 8.~8'
I.oop. eheet (. uo.iler pl··tee •••••• 12.o\J4
Ga.lvR.nised 65. 'j91
Tin ~latee••.. ~ •......•......•••• 19,9bl
C9.ot ( rOUt;hi# Iron 54, o4~
Steel. unwrou~ht•••••••••.•.••••• Jj.J18
~anufactureB of ~teel••••••....... J.2 L
Steel ..
r~undr1 88 1'1,000
Hard-"'are ~?l !u

the U.Y.
tons '· '...,
•..
•..
•
•

•
.1

ether Countries
1,.2",;:> tone
3,22 •

27.609 •
;:>)'.343 •
5.837 ..

1 .10U ..

~~t~?
•

'I. ?7 "
6.653 ..

?'i.263 II

lU,v35 ..

1,1,413 tone.

'l·h.i.~·tJ tonG of lack It l'ort Kembla flt 316d •.••••••••• lv5s.
Freight 'to ..iydney at 28/2d................................. 65s ..
•lixtj tons Bl~ck at. r ..wc· atole......... 316d••••••••.• ;:>2vB.
FreiRht to .;ydney nt ?/2d...... ....•...••.•.....•.... 13t.ie.
Lost of "'38h1n~ b\..- 'ton8 t 9d ,_..:4:..5~e,-,.!.-

565s.

The produce of coke will be fifty five tons. ~nd the cost
J~r ton of coke produced ~ill be:

unw~8hed) ~t Jydney•••••••••••••• 10~ 3d.
i ..~~oour. • .. • • • • .. • • • • • • • • • • • • • • . • • • . . • • • • • • • • • • • • ... le 6d.
}.epJi;lra. . . .. . . . .. .• .. • ..... . .. •. .. .• • • • .. . . . • . •• . . . . . . . . 6d.
storeR .......•.•....•.......•.................... 9d.
Depreciation••••.•..•...••••••.•...•...•..•.••.... le; Ode
'l'ot'll COlt of coke delivared 'l.t bl,\st funnaceo 1311: 0

As far as I c~n '\scertain. h'l..'inp; re•.>\rd to th .. best practice
in iUIlerica ·md elaewhere. the cost of pii/; iron 'vill 'tle 31s/- per ton
find of r>1.ile b91!/- per to on.'

j. Should e/.peot a considerable inoome by the SAle of electric··
al ener y ~d. tnkiuK into consider'l.tion the figuT~e 1 h~~e had access
to. hAve .little doubt thllt the cOllt of IIlCUluf1\cture oiI1.ll'o under rather
tha.l over whq,t :;. haye stat€> •

hn.-:e .in r>r".)l\r'~tion• .1.:1 accord'1l1ce with thft ins~ructione
c~nt"~ned in your letter of the 22nu. uotooer l~uu, pl<Ulb 1\nO estimates
for the proposed worXlil which will follow the fore-p;oin/i, portion of my
r'9port ..i tot; ~(J little dol'1] lie posBible.

1 h~~e t1e honour t~ ue,
'1l.lur ob"d:i.~nt serv·m....

(Sgd.) John :1;. D ..rlJJ, ".• .r ...... .0..6.

J)eoember 19(..1..
7th.
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1 wi,11 0 ' , notice by" glance at t.he follo{/in•. tabl , where

proxiI:1'l'te dis'tlUlce6 are I':i ven, tha.t :',ydney is more favour'lbly s1 t­
for the supply of steel in the J.ast th 11 allY other producing point.

nion ron '~Ild ,'teel .•orks, S:\1l i"r'mcisco. are .. pre. ent in tl'a. best
i011.

op.n _,rJUlcisco to Hon~ Kong 6,919
Jyuney t.o Hon{ \OJ~;: .................................... ••• 4,66<."

n - Shll.n;:thtJ i .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 4. 640
" " ..a~tA'v1R. 3.87(.,

,. C~loutta 5.810
" " Bom1Jay 6,110
" "C"'etO"Nn ~ 0,13'/

L1verp;Jol to G!J.lcutt"l. 7.6!.>8
" " " 11.379
" " TIa't,a,vi';) .......................................... • 11.()2~
.. It Hong:ror~·~ 1?77o
" "lie" ~ealand••••••••••.•••••••••. ll.o25

, -
• •
"
"
"
"
n

•
OJ C",nal.
by Cape.
by Cape.
0./ uape.
uy (;ape Horn.

-----------------------
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