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The most important of the known deposits of 
chromium in Tasman"! a are the chromium-bearing iron 
ores lying a few miles west of Beaoonsfield. Although 
not of present eoonomio valus these deposits are 
destined to pla;r an important part in the industrial 
development of the distriot. Exploration will follow 
advanoes in the lletallurQ of chromiwn, the extension 
of lII&1iI:eta. aIl4 the increase in the pl'1oe of the metal. 
at reoent years the great inorease in demand has not . 
m~erially affected prioea beoause of the present relative 
abundanoe of the mineral in oertain oountries and the 
great latent resouroes thereot. Prioes probably an 
maintained at a fairly oonstant fieure beoause of the 
knowledge that these resouroes oan be drawn upon as 
desired to suPpl, the world's immediate requirements. 
However! sinoe 1923 a gradual progressive increase in 
price g ves the impression of a stable market With possible 
possibilities of improvement. HaTiDg 'that in mind it 
was deemed advisable to investigate our resources of 
both chromi te and ohromium-bearing iron ores. The results 
of those investigations, olearly set out in the following 
pages, show that Tasmania possesses considerable deposits 
of ohromiferous-iron ore and of ohromi te in alluvial 
oonoentrations, the latter of high quality and partioularly 
sui table for use in the manufacture of oement brick for 
lining kilns and in the chemioal trade. However, the 
alluvial deposits of ohromite lie off main lines of transport, 
therefore the costs of produoing and marketing prevent 
suooessful operation at present prices. Serpentine rock 
bodies with disseminated chromite may beoome of importanoe 
when Australian markets are open for this mineral, bu1i 
under present conditions oannot be drawn upon for foreign 
markets. Samples of bhromite submitted for analysis to 
the Government Chemist & Assayer gave results of 55 to 
64 per osnt chromic oxide. Ore of that grade would find 
a ready market in Australia. 

We han then in Tasmania important depoei ts of 
ohromite and chrome iron ore which, however, at the ruling 
prioe. and costs of transport are not marketable at 
present, but which would become of oonsiderable importance 
in the near future. 
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THE CHROJUUJI RESOURCES OF TASMANIA 

IlftllODUCfIO. 

The world'. d.-ad for ohroaiua for 1lSe in the 
manufacture of noa-002ros1ve eteels. a. a refractor,y for 
opee-hearth f~e., for staialess me~ coatings and 
man,y other uses &OOoWlts for the .xtraordinary growth in 
the metallUl'Q of th18 metal. Ib applications have been 
so greatly extended that it has of late ~een regarded as 
among the essential metal •• 
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An enquil',1 therefore into our resources. not 
only of chromi te •. lnlt of c!lroll1f'erou~ iron ores, alao, ..... 
justifiable at this tiae. The attention given in other 
cOQDtries to the investigation of all sources of s~pply led 
the Kines Department of this State as a first work to under­
take the drilling of the ohromiferoue iron ores of Mt •• 
So ott and VQlaaa and Barnes Hill Dear Beaoonsfield. The 
results of that wort appear in the following report. In 
addition. brief aooo~ta are given of the more important 
deposits of chromite. 

A oompendium from the works of other investigatora 
i. given for the further information ot those interested 
in this branch of the mineral 1nduatry. 

BIBLIOGRAPHY AID ACKNOWLEDGEMENTS 

In 1866 Charles Gould. Geologioal Surveyor. 
p~blished a report of his investigations into the deposits 
ot Mta. Soott and V~oan in Houee of Assembly Paper No. 76. 
W.H. fwelvetrees in 1903 desoribed those deposits in MReport 
on the Mineral Reso~oes of the Districts of Beaconsfield 
and Salisb~yM. 

In "The Iron Ore Depoaits of Tasmania" by W.lI. 
Twslvetreea and A. MoIntosh Reid (1919) the first-mentioned 
presents a sketch of the history ot development and an 
interesting account of the geology of the deposite. 
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In addition to those ao~oes, which have been freely 
drawn upon, information has been obtained from Mineral 
Reso~oes of the United States 1925. in whioh an artiole 
on Chromi te appears by J. W. FumeS8. Prom The Mineral 
Industry 1926 MoQ~iggs' Table of Commeroial Application of 
Chromium Alloys has been drawn and reproduced herein. 

THE MARKET VALUE~OF CHROMITE AND OHROMlFEROUS 
fylOQ 

Chroll1te, the commeroial souroe at present of all 
ohromua products, containa 68 per oent 01'2°3. but owing 
to iapurities i$erent in the ore the Cr203 oontent of 
marketed material ranges between 35 and 55 per cent. 
Al though chroaiua cannot be regarded as a oommon metal, 
siDgUlarly enough it has a low unit value. This is the 
more striking when it is realised that the ore-bodies are 
very irregular. In coneequence cheap production and 
transport to market are pre-requisites. 

Market prices in Europe and AIIenoa of ores of 
45 to 50 per cent grade range trom £4 to £4.10.0 per long 
ton, and of ores of 50 to 54 per Qent grade from £4.10.0 
to £5 per long ton. In Auetralia priues of the better 
grades are allch higher, but the marketa are lill1 ted to 
small lots. It is ue4 here instead of magnasi te as a 
refraotor,y in open-hearth fwanases. 
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!h. outlook for the mark.ting of ohroait. in 
AWltralia in the 1Jaed1ate future cannot therefore b. 
regarda4 lUI anoolU.'Rging. In fact Australia i. an export­
ing countl'1. !he d81llaD4 for OhrOIl1U11, ho....,.er, i. expanding 
so rapidly that Ausbalia Bhou.ld soon prcrt1de a large market .1 

capable of absorbing the local produation. 

A. r.gar4a chroll1f.roua iron orea, like those of 
14t. Vuloan and Ilt. looU, auoh are too poor for export and 
can han a looal ... alue only .... en allowing for 1IIlportant 
adTallO.S in ~e aatallurg of chrom1wa. 

W9!YO'S PRODUOf;or 

~ subjoina4 table shows the produotion o£ crud. 
chrollU., 1921.1926, bl countrie., in aetno tone. Although 
the po •• nUal reaerYe is high the rap1dl..r inoreaeing d.mana 
will take heaT,J toll ot the r.source.. It. greate.t applica­
tion in the tu1n1re will be &8 a prevenU .... o£ ruet the direct 
and 1D4irect 10 •• bl which 18 .ettata4 at £500,000,900 per 
anDUII. !he nee4 for the oons.rYation of iron "scOlle. mors 
and more eTident lUI the rioh ore d.po.ita 8how indications 
of d.pletion. ~ allol therefore that will inDrea.e the 
lite ot st.el will mater1allf &8.i.t in po.tponing the dar 
when the worl4'. r.s.rT8. of low gads iron ore will be 
drawn upon tor eu,ppl1s.. !he oorolJ.ar.y to that i. the 
prnenUon of wa.te ot chrOlI1wa. n b.oo ... ertd.nt that a:tJ:f 
ot the Wle. whioh rapidlf d1.81pate chrOJliwa .hou.ld b •• 11111-
nata4. 111. WI. aa a refractoJ:f at onc. COlIS. up for qu •• tion. 
!he de.ired end can b. ao8011pli.had only bl r ••• arch work 
for the purpose of finding a s&tiataotoJ:f substitute as a 
retractorl. In thi. us. the •• nic. r.nd.red bl obromt. is 
of but short duration th.refore the ultimate 1088 i .... er,y 
hea....,. 

Countr,y 1921 1922 1923 1924 1925 1926 

Australia 63 537 1211 785 978 607 

1927 

Brasil - - - - - 1500 1820 
ean""a 2538 696 3228 - - - -au .... 619 - 10587 19881 29839 36598 16963 
01Prue 
Great - - - - 2021 524 711 

Bnta1n - 695 555 1060 455 - 384 
Greeoe 8929 9213 14828 14651 9363 20049 15051 
India 35320 23143 55113 46192 38053 33918 58207 
Japan 3368 3757 4526 5362 5815 7052 -lew 

Oaledonia 29458 19374 2)220 23021 34732 34261 42885 
Rhodea1a 45,29 84799 87102 156692 1)582\9 1 G4376 218016 
Russia 4013 847 )004 7266 39670 39362 18060 
Asia Kinor 10000 2540 - .. 6eog 4418 16699 

. Sou~ Atnca 1078 87 .. 4572 13756 12042 16959 
Unita4 
Su.tes 267 361 231 293 110 143 204 

Yqo-Slarta 10 " - 300 12160 15963 6757 
Othen 407 30 60 191 440 71 -
!oGi 1161f6 '46004 2\5465 266015 32'026 3619'" 414655 

Rhodesia todat .upplies more than 50 par oent ot the 
world'. proluotion and i8 capable ot great exP&118ion in the 
rate of output. ao.e of the deposits are report.d to be of eXtra­
ordilUU!'J extent. 

Baluohistan produces the bu.lk of the India output, 



some deposits, however, are show1Dg signa of depletion. 
Statistics regardUg tile Ol.ltput of lIew Caledonia show inoreases 
oyer the 1924 procluotion. Increases are reported also from 
Rusia, Tl'IUl8Y&al, Rhodesia, Asia Minor and India. In 1918 
the United states was the lead1ng prodl.lcer shippUg 82,430 
long tOM, mosU.r from the State of Mar,yland. 

Toda,r Rl18aia produces aufficient for her requirementa. 
England aDd Prance, through tileir colonies and dependeno1es, 
produce their neada; but the United States and German,y depend 
largel.1 upon foreign Bource. of auppl.r. Most of the produoing 
countries haft Ter.1 small domestio oOMWIlptions and export 
the bl.\lk of thelr ores. 

CONMEROIAL COHRO" 

The c_ereial control of chroai te rest I largel.r 
in the han4s of Chrome Co. (Ltd.) of London who haye arranged 
sales oontracts wi til 1aporknt Rhocl .. laa prodl.loers and alao 
with Companie. operatlng 1a lew Caledonia. Moreover, Chrome 
00. (Ltd.) .oae time ago took oyer the largeat ainea in 
Ball.lohi.tan. 

The Bra.a depoalt. of !natolia were operated in pre­
war day. lt1 J .1'. 1'h1ttall " Oo'! an English f1ra, as lessees. 
How the1 are in the hand. of a German Compant. 

A nWllber of important produoers 1n the Briti.h 
Doainione now operate indepen4ant of Chrome Co. (Ltd.), 
whoae influence 1n lo.e quarter. i. on the wane. 

PROPER!Il!j8 Al!D ORES OP CHROMIUM 

Chroai_ ..,. lte regarded &II one of the rare components 
of the earth tor it ooaatltutee le •• than one halt per cent 
of the whole. levertilele •• , it i. wide1.1 di.triltuted and 1n 
m&n1 plaoe. naturall,r oonoentrated 1n oommercial deposit •• 

fbi. .etal ltelanse to the oZ¥gen grol.lP of the 
periodio .,.tem which include. .uoh other a01d-foraing metals 
a. mol.1ltdenuaa, urani_ and tungsten. 

Ohroaita 1. not found naUft, but in oom1t1nation 
with iron aa chroaita, witil 1. aa oroooite, witil Dl&gneai_ 
and iron aa ltiOhUlI, with alUll1niUII and Dl&gneet_ as piootite 
or ohro.e spinel, and wi til s11ioa, alWllina and the sesquioxides 
of ohroai_ and iron aa chrome ochre and .elwyn1 te. All 
these mineral. are folU14 in 'aIlJM1l1a, but ohroalte and ohromio 
1ron ore are the onl.r comaerolal ores of ohroaiuaa. 

ChrOll1te 18 a blackish brown aineral, gives a brown 
.treak, has a sub.metal110 ll.l.tre, a hardness of 5.5, and a 
speoif10 gravit, of 4.3 to 4.6. Its cr.1.tal torm i. ootahedral. 
The theoret10al co.position, 1f chromite .ere found pl.lre, 
wol.\ld be chromium sesquioxide (Cr~3) 68 per cent and iron 
protoxide (r.o) 32 per cent, but In nature part of the iron 
1& replaced 'i1 _gnesium and part of the ChroaiWl b1 aluminium. 
It follows that an aTerage high grade ore in bulk seldom 
containa more than 45 per oent ohroaiuaa sesquio.ide. The 
"Terde antique" serpentine l.\8ed for ornallental purposes deriTes 
ita green oolour mainl1 fro. ohroaiWl, which also giTes the 
green oolour to ohrome ll10a aDd the emerald, and the l11ac 
colour to 8tiohtite. It 18 fOl1nd also as chro.e ochre (01'203) 
and ohromiWl garnet (0&0 Cr~ 3 8102)' 

Stiohtite, a b.a~tiful l11ao-colOl.lrad amorphous mineral 
ocours in the serpentinea of Dl1ndaa diatrict. It is a 
derivatiTe ot ohroll1ta, a n~ol.U8 of whioh reveala its origin. 
An anal.1si. gaTe the following oompoaition:-



cr203 - 11.5 per oent 
'e203 - 9.0 " " 
IIgO - 36.0 " " 
CO2 - 7.2 " " 
H2O - 36.1 It It 

answering to the foraula (cr1!'e~) 0 is 6Jl.gO CO~ 13H2O. The 
hardness is 1.5 and the epeoif 0 g vity 2. o. 

Croool te (PbcrO ) Chromate of Lead. The mineral 
found at Duadae ia cae of the moat beautiful in oolouration 
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and at the aame tlme One of the moat perteot in orystallographio 
growth, surpassing that of the ola.aio deposits of Slberia. 

lfATURE OF OOOUBRE!QE 

Chromium orea In fasmania, as elaewhere throughout 
the world, oocur in rooks of ultra-basio oharacter suoh as 
peridotite, olivine-pyroxenite, broaa1tite, eto., and their 
aerpentine 'erivatiYes. Chro81te depoaits are formed by magmatio 
aegregatiou from the ultra-baaio fraotiona of the magmas, 
and, in Tas-nia, are olosely a.soolated with oamiridium. 
sometimes ohromite la found maeeiye In the forms of lenses 
or tabular bodie., IIOre oo.-oDly, howeyer, &a oo~edral 
orystals and bleb. s .. tteret through the rook and in fine 
grain blending with ite serpentine oontainer. Ohromite deposita, 
therefore, a8 a rule are yery irregular in their outlines 
and erratio in their destribution. fbis mineral doe. not 
ooour in lode. (uaed in the strioteat senee) but aometimee 
in well-defined linea of aegregation &a in Bhodesia where, 
for instance, an individual aeam extenda over six milea 
along the outcrop. 

Deposita may be found aa segregations in ultra-
basio rooka in the forae of:-

1. irregular bodies, often lene-ahaped. 
2. thin regular aeama in narrow dykes of serpentine. 
3. diaaeminationa in aerpentine. 

Ohromite, with Ita assooiate oamirldium, Is one of the firat 
minerala to orystalliae In the magma and aegregates early 
in the oooling·prooess. 

In fasmania, detrital and alluvial deposita, the 
result of dis1ntegration of ohroll1te-bearing aerpentine. fOJ:lil< 
the bulk of the oommeroial bodlea. fhe ohroll1feroU8 lron 
ore. of Mts. Soott and Vuloan oontahiDg up to 16 per .ent . 
Or203 are, however, the moat taportant of the known depo.1ts. 

mALLyy.GI Oll' 0HROMIUM 

Ohromite is the oBly ore used at the preaent 
time In the preparation of ohromium for indU8trial U8e. 
Its applioation depend. upon the relat1Ye proportiona Of 
iron and ohroll1um and the ratioa of ohromium to alumina, 
magnee1a and .ilioa. If the iron oontent predOminates 
the ore becomes d1ffloult of oonYeraion into ferroohrome 
Ordinary ohrome .teel. oontain about 2 per oent of ohromium, 
at preaent are manufaotured oBly by the use of ferroohrome 
beoause of the oo.t in cyerooming the diffioulties referred 
to In making ohrome steels direot from ohromiterol1e 1ron 
oras. Re.earch 1s now d1rected to the separation of 
ohromium direot from ohrome ore· 1n order to eliminate the 
wasteful step of manufaoturing rerroohrome. 

r 



In the manufacture of ohrome steels ferroohrome 
(an alloy of iron, oarbon and chrome) containil1g not 
less than 60 per cent chromium is used. l!'errochrome 
is made by reduo1n8 the crude ore or oonoentrate in an 
eleotrio furnace. The alloy tends to take up much oarbon, 
whioh is regarded as an undell1rabl.e element. therefore the 
quality depends inversely upon the proportion of oarbon. 
In the electrio furnaoe the reduotion of ohromite to 
ferrochrome is brought about by the use of anthracite 
according to the reaction -

FeOor203 + 40 = Fe2Cr + 400. 

The reducing action begins at 11850 oentigrade. 

The amount of Carbon necessary for reduotion greatly 
exceeds the theoretioal quantity, therefore an excessive 
amount of carbon enters into the ferroohrome. To 
deoarbonise the high-oaroon ferroohrome, the alloy is 
melted with a lime slag, • chromite ore and fluorspar. 
Chromiferous iron ores are treated by the gas reduotion 
prooess with jubeequ~ melt1n8 to produce the alloy. 
The high costa" preseu~ is restricting sales. 

UTILIZATION. 

The oonsumption of chromium in 1928 was apportioned 
approximately as fo11oW81-

1. in the manufacture of ferroohrome - 46 per cent 
2. in the manufa:lture of chemicals - 13 per cent and 
3. its use as a refractory - 41 per cent 

Ohromium has oome into general use for coating 
metals and a oonsiderable proportion is now applied to 
that branoh of industry. 

1 • Ohrome steels have many uses inoluding the 
manufaoture of axles, springs. parts of gun carriages, 
automobiles. safe steel. tyres, outlery, armour plate and 
projectiles. These steels possess the quality of great 
hardness oombined with toughness; they oan be bent cold, 
and oan be welded to iron to form either a surfaoe or a 
oore capable of reSisting attaok by the use of any but the 
finest drilling tools. Vanadium, nickel! tungsten and 
maneanese, together with chromium, are a loyed with steel 
for use against abrasive action. 

Rustless steel, oontaining 13 to 14 per cent chromium, 
1 per cent niokel and little carbon, is used chiefly in 
the manufacture of outlery. An alloy known as stell1te 
(essentially oobalt, ohromium, tungaten and molybdenum) 
is espeoially suitable for highspped tools. Niohrome, 
whioh oontains 60 per oent nickel. 14 per oent ohromium 
and 15 per oent iron is a high temperature alloy used for 
annealing boxes and conveyor chains. 

Stainless ste.laat:e, .uHd also for exhaust valves, 
turbine blades, pump rod~.f rollers for bearings in eleotric 
heating stoves and utens~s. 

Ohromium is now ooming into general use for ooating 
metals. The ooating is hard and white; it resiats the 
aotion of ammonia, hydrogen sulphide and ni tHo aoid, and 
is not attacked by molten zinc, tin or brass. It:La nOB­
oorrodible by vegetable and fruit aoids and may therefore 
supplant tine in the canning trade. 



2. Chromium in the forms of chromates and 
bichromates has a wide application in the chemical 
induatries. Chrome pigments - yellow, green and red 
- are extensively used. The soluble chromates and 
bichromates are used as mordants in the dye industry, 
in the tanning of chrome leathers; in the bleaching of 
fats and oils, and in the ceramic industry. 

3. As a refractory, chromi te. remains unchallenged. 
Its most important use is as a liner for the open-hearth 
furnace in the manufacture of steel. About 2t lb. 
of cbramite is used for every ton of steel manufactured. 
It has a decided advantage over magnesite and silioa-
alumj na mixtures in that it resists Oorrosion and withstands 
rapid chaDges of temperature and in high-temperature 
metallurgy. it has no substitute. In paper-pulp mills 
cbramite briok fulfils a need in the lining of the kilns 
used for the drying of pulp in the sulphide process, 
as they resist corrosion caused by the literated gases in 
the kiln. The usefulness of cbrami t. as a refraotory 
depends in part upon the physical structure. The most 
important requirements, however. is the ratio of the chromium 
and aluminium to the iron and silica. A refractory suitable 
to the requirements must have the following physical and 
chemical properties 1-

1. Resistance to chemical reaction with flUpd metals, 
slags, vapours, etC'1 

2. Resistance to deformation caused by a wide range of 
tempera tur'es I 

3. Strength to withstand blows, shocks. loads etc. in 
wide range of temperatures; 

4. Thermal conductivity; 

5. Durability (length of service); 

6. Uniformi tYI 

7. ReSistance to erosion, spalling etc; 

8. Capability of conforming to accurate measure when 
moulded. 



Charal!teristic Chromium 
RanJ;te 

o to ~ per cent Cr. with 
or without one or more 
a110ying meta1s as nicke1, 
vanadium. molybdenum. etc. 

14 to 16 per cent Cr. added 
to cast iron. 

12 to 16 per cent Cr. carb 
on content caretu1ll' oon-
tr01led. 

10 up to 20 per cent or 
more Cr. with other 
alloying metala, ea-
peoiall, nickel. Silicon 
and manganese preaent 
sometimes up to several 
ller oent. 
20 per cent Cr. and up-
ward; no appreciable 
alloying e1ementa other 
than carbon. 

. . 

9. 
TABLE OF COMMERCIAL CLASSIFICATION OF CHROMIUM ALLOYS 

. 
Principa1 Properties . 

High strength, ducti1ity 
and toughness and (or) 
hardness. 

. 

Resistance to oxidation 
whers the physica1 prop-
erties of cast iron ars 
satisfaotor,. 

Resistancs to corrosion 
together with exoellent 
physica1 propertiea. 

High electrical resis-
tiTity and non-oxidising. 
Righ tensile strength at 
high temperatures. Some 
have hot and cold working 
properties. 

Resistance to oxidation 
and to many forms of 
chemical attack, es-
pecialll' nitratea and 
su1phur. Softness and 
workabi1ity in low car-
ban rane;esi hardness. 

. - - ------~ .-

Some Typical Applications 
.. 

Ball-bearings, tools, armour, armour-piercing she11s, hign-sp eed 
rusher cutting tools, automibile and aeroplane parts, stamp shoes, c 

and roll parts, grinding machinery, saws, files, etc. 
-

. Annealing boxes for malleable cast-iron foundries, roasting 0 
for temperatures up to 8000 C. (14750 Fabr.) 

r 
IIlIlffle furnaces 

CUtlery, kitchen utensils, chemical p1ant apparatus to resiat 
nitric acid and many other chemicals. Resists oxidation up 8 0 . 

to 
marine 00 C. Turbine blades, internal combustion engine valves, 

equipment, builders' hardware and decorative parts, sporting 
goods. etc. 
Electrica1 heating elements. Case carbonising boxes, anneal iog 
boxes, pyrometer tubes, furnace parts. 

, 

Jlll types of apparatus subjected to oxidation up to 1 100°C. s uch 
as stills, IIlIlffles, retorts. Crushing and grinding equipment. 
Nitric acid plant equipment. }line pumps. 

~ 

~ 

-



The following table, prepared by J. W. Furnesll of the Bureau 
of lUnes, U.S.A., gives the general characteristics of the chromite 
imported into the United states from the several sources ,of supply, and 
shows the reported average analysis of tl).e material all marketed:-

Countr 

CUba 

Greece 

India 

.. 
Chemical 

Ph sical structure & Nature. Analysis Per cent. 

Amorphous and sandy, fine; 
some lump with tendency to 
soften and disintegrate. 

Cl"ystalline, good struct­
ure 

Mostly crystalline, but 
not so closely knit 
structurally as desired 
for refractory purposes •. , '. 

, 

Chrot:lic oxide 
Magnesia 
Alumina 
Ferric oxide 

Low High 
Brade Grade 

34.14 43.97 
15.14 18.95 
30.18 10.78 
16.07 13.97 

Silica 3.08 8.92 
Ignition LOS_S~1.40 _ 3.34 

Average Grade 

Chromic OXide 38.83 
Magnesia I 16·33 
Alumina 21.18 
Ferric oxide 17.01 
Silica 4.70 
Ignition Loss 2.44 

Me ium Grade 

Chromic oxide 42.38 
lmgnesia 13.78 
Alumina 14.34 
Ferric oxide . 23.96 
Silica 0.03 
~I~n~i~t~i~0~n~L~0~s~s+-__ ~~~2.~1l.~ __ __ 

High Grade 

New Caledonia Crystalline dense, also Chromic oxide 55.02 
Magnesia 8.00 

~odesia 

Turkey 
(Ana to;t ia) 

sandy and friable. One 
of the sources of high­
grade chemical ore due 
to high-chromium low­
silica content. 

Crystalline dense, also 
sandy and friable; re­
fractory grade from this 

, source known as Imperial 
is a selected grade and 
must withstand the sever­
est uses to which chrom­
ite is subject as a re­
fractory; several grades 
are produced. 

Semi-crystalline and 
sandy; fair percentage 

. of lump. when mined; has 
a tendency to disintegrate 
when exposed to agents 
of weathering. 

Alumina 11.10 
Ferric oxide 12.77 
Silica __ ~~~~~~.~OO~~ __ 

Me ium HIgh 

Chromic oxide 
Magnesia 
Alumina 
Ferric oxide 
Silica 
Ignition Loss 

Chromic oxide 
Magnesia 
Alumina 
Ferric Oxide 
Silica 
Ignition Loss 

Grade Grade 

Average Grade 

44.55 
19·10 
15.20 
15.25 
5. 40 
0·30 

" I 



• 

s 

Chemical 
tountry Physical structure & Nature Analysis Per cent 

• Average Grade 

Selukwe More or less friable Chromic oxide Jl.10 
(Rhodesia) (used in steel trade} Ferrous oxide 11.40 

Ferric oxide 1.40 
Manganese oxide O.JO 
Alumina 15'.20 
Magnesia 12..70 
Lime 0.90 
Phosphorus 
pent oxide O.JO 

Silica. 4.80 . ' Ignition Loss 1.97 

Transvaal Hard and massive Chromic oxide I 42. .00 
(carries platinoids in Ferric oxide 20 to 2J 
minute quantities). Silica 3 to 4 

Although the use of chromite as a refractory depends in part 
upon the physical structure, the most important requirement of the 
mineral is the ratio of ' the chromium and aluminium content to the iron 
and silica, the range of which, as shown, is rather wide. 

Some !'rade Brands of chromite for refractories are:-

Imperial Clr203 4J to JO per cent 

Plymouth It 38 to 45 .~ It 

Grecian High Grade - • 36 to 42 ·n It , . A1203 18 to 2J per 

Larco It 32 to 37 It It , It 2.7 to 33 It 

i ------------

.. 
$0:0;'( 

cent 

" 

"1 

" , 

i 



GEOGRAPHICAL DISTRIBUTION 

Ohromiferous iron ores or chromi te bodies 
are found in Tasmania wherever ultra-basic rooks, 
espeoiaLly those of Devonian age, outorop; but some 
bodies are too small to be of any oonsiderable commercial 
value. Those only therefore that are likely to have a 
future value w11l be dealt with in this report, namelys 

1. The Chromiferoua Iron Ores of Mts. Vuloan. 
Soott and Barnes Land near Beaoonsfield. 

Other deposits of no present commercial value 
are s-

1. The Chromite deposits of Heazlewood, in primary 
bodies and alluvial deposits; 

2. The Chromite deposits of Adamsfield; 

3. The Chromite seams in serpentine near Hamilton­
on-Porth; 

4. The alluvial deposits of Harmon Riv~let; 

5. The alluvial deposits of Huskisson River, 

6. The alluvial deposits of Arthur River; 

7. The Chromite Chromiferous iron, Croooite, 
and Stichtite bodies of Dundas. 

8. The Chromite deposits of New ainu area. 
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THE CHROIdIFBROUS IRON ORES OF MTS. VULCAN AND SCOTT AND BARNE'S 
LAND. 

HISTORICAL SKETCH 

The earliest reoord of chromiferous iron ore at 
Mts. Vulcan and Scott shows that a few tons were shipped 
by Colonel Paterson in the "Lady Nelson" to New South Wales 
in 1805 for testing. The results of the tests are not on 
record. 

In 1865 Charles Gould. then Government Geologioal 
Surveyor, after a oareful investigation, expressed the 
opinion that the deposits of ore would at a future time 
beoome of oonsiderable commercial value. This report 
oreated publio interest in the occurrenoe, but no aotion 
was taken until 1872 when the late T.C. Just and Jas. 
Soott Yisited the area, and as a result deoided to plaoe 
a soheme of development before Melbourne investors. 

The history of the mining of these chromiferous 
iron ores and of the smelting of the ores at Port Lempriere 
is of partioular interest in the light of our present-day 
knowledge of the metallurgy of ohromium and the applioa tion 
of this metal to industrial use. The diffioulties that 
beset the early smelting companies in finding markets for 
the produot are olearly set out in the Of)mmunioations from 
the smelter managers as given hereunder. 

In 1872 the Tasmanian Charooal Iron Company was 
organised in Melbourne for the purpose of smelting the 
ohromiferous iron ores by direot prooess in open Catalan 
forges to produoe malleable iron blooms for shaftings, 
etc. for the Victorian market. The first attempt was 
made in a furnaoe deSigned to reduce the ore by a prooess 



invented by W.H. Harrison"who in a communication to the 
Department stated inter all.al "1 erected the furnace and 
as a result of two or three dqst running produoed a 
"considerable quantity of high grade steel from which 
"~ number of tools were made that possessed very remarkable 
"qualitites. The tensile strength was far in excess 
"of similar materials made from the then best manufactured 
"steel in Europe and AIIence.. From 1iq steel, under the 
"hammer, ribbons w~re made wh10h could be tied into knots 
"and would nearly straighten to their original form. 
"Ohisels were lIaCle that could out a groove in a file, 
"the hammer-head of the chisel being so soft that .~ could 
"be notched with a knife by hand. A bar of this steel could 
"be cut and welded in the forge 11kecommon wrought iron 
"without burning or losing its splendid qualities. Under 
"!nstruotions from the Directors my researches were dis­
Ilcontinued to favour of the old blast-furnace methods. 
"The chrome in these ores was regarded as a factor of 
"failure. As a matter of fact chromic aoid is the factor 
"giving the splendid qualltles"to the product." 

The Comp~. after spending £12000 on these works, 
sold their assen to the British and Tasmanian Chalrcoal 
Iron Comp~ of Melbourne, who ereoted a blast-furnace and 
an iron-cased cupolaat Port Lempriere. A range of 40 
coke ovens, each of one ton capaoity, was ereoted in 1876, 
and Bulli ooal was used. Limestone flux was obtained 
from the Melrose quarries. During :the last two months of 
1876 the Company produced between 2000 and 3000 tons of 
pig iron, the softer sorts selling in Melbourne at £6.10.0 
per ton. Soon, however, the .objectionable element O'b.rom1um 
manifested itself, some of the p4a oontaining 10 per cent. 
For suoh artioles as stamp heade cad shoes, and for all 
purposes requiring a comb~tion of hardness and toughness, 
the iron was looked upon as the best on the market. fhe 
looal market however proved too small and no other outlet 
oould be found. Mixed with other irons and tried for tools, 
wire, oastings, eto. it proved uneaUs1'actory, the p:.."Oduot 
being too hard and brittle. The iron could not be worked 
by 1taolf, and, oontaining .:lhro;nium in irregular proportion, 
unfofmity of quality could not be guaranteed. , 

In 1877. in consequenoe of their failure to market 
~~e whole of the output, the company closed the works and 
sold the plant. 

Apparently the enterprise s~ted 50 years before 
its time. Harrisonts furnaoe seems to have given the best 
results. However, some of the difficulties met within 
those days still prove trouble,some. 

PiODUCUON 

As far as can be gathered from the records of the 
time the total output of the furnace was about 10,000 
tons of pig iron, and the qnapt1 ty of ore taken from the 
mB1 be reckoned at 20,000 tons. 

mine 
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Anal.yses of Pig Iron BIIlel ted lII8ll1 lears ago from 
Mt. Vulcan ore showed oontents aa ginn hereunder I 

No. Authoritl Metallic Metallio S1lica Carbon 
Iron Chrom1um 

per oen 
1 R.C. Moffatt 89.72 9.27 1.01 
2 " " 97.82 1.43 0.15 

3 E~ RUel 88.343 6.287 0.976 4.20 

4 " " 91.362 4.143 0.124 3.27 

Sulphur 

0.207 

0.562 

Nots I Traces only of phosphorio aoid detected 1n the pig 
iron. 

fhese analyses show a Tar" Tar1able content 
of Chromum, but it_at be borne in IIl1nd the. t the a1Il 
of the opera tors was to exclude the ohrome-rioh ore and 
get rid of as much ohromum as possible per medium of the 
slag. How ..... r. the oompoa1 tion of the pig iron is a 
fair refleotion of tha ore oontent. In praotice it is 
mixed with the dl.fferent foundrl irons 1n such proportion 
as to obtain the desired composition, therefore no attempt 
need be made to sort the ore in preparation for 8JIlelting. 
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SITUATION AND ACCESS 

The ore-bodies lie five to six miles south-west of 
Beauty Point, a deep-water port on Tamar River. In the 
old days the port of shipment was at Red Bill Point 
about halt a mile north-west of Beauty Point. From 
that base a jetty was built 310 feet into West Arm 
and a tramway was constructed between the mine and the port. 

The tramway now forms the foundation for a road, 
and passes through thiol7-wooded gent17 undulating 
country all the way to the mines. 

Beauty Point is now the chief port on the west 
bank of Tamar River. 



GEOLOGICAL RELATIONS 

The foundat1on rocks of the district consist 
of the Pre-Cambrian series of micaceous and quartz 
schists of the so-called Asbestos Range. Unconformably 
overlying those rooks on the east side are Cambro­
Ordovioian oonglomerates! grits, quartzites, sandstones, 
slates and limestones. Intruding the Cambro-Ordovician 
appears a dyke-11ke outcrop of serpent1niaed ultra-basic 
rock of Devonian age about 1. mUe in width and over 4 
miles in lerg1oh. Peridoti te and pyroxen1 tes composed 
the original ultra-basio rocks, the conversion of which 
into serpentine and into ohrysotlle and amph1bole .asbestos 
has been ascribed to a later intruSion of granite of 
pegmatitic charaoter from the same stook magma. No 
doubt the oarbonicaoid emanations from. the invading granite 
brought about the serpentinisation of the ultra-basic rocks 
and the formation therein of veins of chrysotlle and 
asbestos and of fibrous magnetite. 

The constituent m1nerals of the granite are 
biotite, quartz and felspar in equal proportions. 
Aocessory m1nerals are apatite in minute gra1ns and blaok 
tourmaline. ~e rock shows marked evidence of strain whioh 
undoubtedly resulted from the effeots of internal stresses 
induced in the containing ultra-basic rock is a direot 
resul t of increase in volume during the processes of 
serpentin1sation. The, alteration of olivine, one of the 
oomponents of peridotite, to serpentine has been estimated 
to result in an increase of volume amounting to ,0 per 
cent. There must have been therefore a very great expansion 
during serpent1n1sation. even allowing for the removal of 
iron, silioa and alumina in the prooess, and this expansion 
was certainly sufficient to effeot a oomplete ohange in the 
struoture of the enoased granitio rook. Its SChistosity and 
its appearanoe generally of a rook whioh has been subjeoted 
to intense strain has a parallel in the evidenoes of great 
movement exhibited in the serpentine itself by the intrioate 
arrangement of slickensided surfaces and gliding-plan ••• 

Small intrusions of uplitic varieties of granite 
appear here and there and at Nioholls Bridge outorops· a 
granitOid rook consisting of bDaDhlende set in a groundmass of 
turbid felspar and a little quartz. 

Intrusions of granitio rocks 11e olose to every 
chromiferous iron ore depos1 t and to every chrysot11e and 
asbestos vein, 1D&icat1nga definite causal connection 
between them. 

In deal1ng nth this phase of the subject. 1t 
1s necessary to f1rst inquire tl'lto the origin of the 
magnet1te and chr,ysotlle because both were formed under the 
same conditions and by the same agents at the same time, 
and 1 t w111 be shown that the ohromiferous iron ores are in 
part alterat10n products of magnet1te and chromite. 

Chr,ysotile is a crystallised variety of 
serpent1ne and 11ke all asbest1form m1nerala is secondary. 
It follows that serpentine 1s an alterat10n product and 
not a primar,y rock. Serpentine commonly results from 
the aot1on of carbon1c ac1d solutions on peridotite, the 
probable react10n be1ng I 

ii 
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olivine serpentine magnesite 

Under the aotion of hot carbonated waters oontaining silica 
part of the iron component of the peridotite is converted 
into magnetite and part oarried off. In this oase the 
change from olivine into serpentine is effeoted in the 
fol10w1Qg mannerl~ 

olivine serpentine 

. Pyroxene are also converted into serpentine 
under similar conditions, as shown inthc following 
equation .... 

diopside serpentine calc ide quartz 

3 MgOaSi206 + 3002 + 2H20. Mg3H4Si209 + 30aOO, + 4Si02 

Peridotite oonsists of pyroxenes and olivine; 
pyroxenite oonsists of pyroxenes alone. , 

As already remarked, the range of the field of 
these seoondary minerals is determined by the lineal 
extent of the granitic dykes intruding the serpentine. 
The hot carbonated waters emanating therefrom strongly 
attacked the basic rocks, breaking down their mineral 
structure, converting a portion of the iron oonstituent 
into magnetite and a portion into other oxides; oonverting 
the alumina constituent into aluminium silicate or ol~J 
and collecting the ohromite and preoipitating it with 
the iron oxides and aluminium silioate. 

Thus were formed the chromiferous iron ore­
bodies of this distriot. 

THE NATURE OF THE ORE-BODIES 

All bodies in the area under examination exhibit 
11ke features. They oooupy the summits and slopes of 
low hills of no great extent. The waste- of them, 
oovering the intervening spaoes, gives an exaggerated 
impression of their size. At surfaoe the material 
oonsists essentially of loose hematite, magnetite and 
limonite. This detritus rests upon ~ers of soft earthy 
hemati te al ternat1ng with thinner l~ers of hard and oellular 
hemati te, whioh in tum gives place to loose non-plastic 
ironstone ol~ and ultimately to solid serpentine veined 
with fibrous magnetite. ?ieces of orystallised oolumnar 
magnetite appear in the detritus and veins of that mineral 
appear also in the serpentine, thus exhibiting a oausal 
oonneotion. Boulders of ohromiferous iron ore of 
oonor\.. tionary struoture lie loose in the detritus and 
imbedded in the l~ers of red and yellow eart~ hematite. 
Nodules of magnetite and flakes of bronzitite ~ be 
seen in the hematite and limonite detritus. 

In the log of the old No. 1 bore drilled from 
a point near the shaft at the summit of Mt. Vuloan an 
aooount appears of several beds of iron ore out far below 
the base of the outoroppin6 body. This iron ore is 
oontained in serpentine veined with magnetite and doubtless 



---- -

represents a portion of the iron oontent of the 
or1g1Dal P11'Oxen1te oonoentrated there during the 
prooess of serpent1n1sation. Its assooiation with 
veins of magentite in serpentine provides no evidenoe 
of derivation fto. that ore. but shows it to be of 
oon-~oraneous formation. 

Samples of fibrous magnetite by analysis 
were found to oontain ohrom1wa in oon81derable 
proportion, thus provid1Dg evidence of the oolleoting 
and oonoentrating aotions of the solution •• 
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The.e re81dual mantles.resting upon serpentine 
no doubt represent the subaerial ... oq of bede of 
ohromiferous iron ore oontained in magnet! te-bear1ng 
.erpentine. The Maults reveal beds of red and yeUow 
iron oxides,. hTdron8 and &nhTdrons. loose and in finely 
divided oonlU tion in the middle layers, oonoretionary 
boulders and reoemented lllaSSU in the upper la,yers and 
olayey material in the lowest. Unoonfined siUoa, 
evidently pertaining either to the or1g1Dal basio parent 
rooks 01' the serpentine or to solutions from the intruding 
granitio .-gmaJenerally inT1sible to the ele with that 
oombined with. umjna in the form of olay, forms a not 
JAoon81derable portion of the ore. 
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Dr1ller: »r1t1ah and Talman1an Charooal Iron CompallT. ry 
Loca11t7: Kt. Vuloan. 

No. ot »ore: lAo 

Nature ot Kater1aJ. 

Ironatone •••••••••••••••••••••••••••••••• 

Hematite • • • • • • • • • • • • • • • • • • • • • •••••••••••• 

Iron.ton. • •••••••••• _f ••••••••••••••••••••• 

Iron Band •.•••.•.... . ....••.............• 

Soft Irona tone •.•..•••.••.•.......•...•.. 

I HeaVy hard iron.tone •.••...•.•••.•..••••• 

:Brown helDatlt •........••.•.•...•......••• 

Deoomposed aerpantln. •.... . ............ . 

Hard .erpentin •.......•••.....•.....•...• 

Serpentine ve1ned w1th albeltol •••.•••••• 

Serpentine with albestoa and magnet1t •••• 

.Rard lerpentine and &abeato. ............. 
Hard .erpentine 

Hard alrpentin. 

•••••••••••••••••••••••••• 

• • • • • • • • • • • • • •• • ••••••••• 

Hard lerpentine veined with mainet1t ••••• 

Ironston, .............•...•....••....•... 

Serpentine ••••••••••••••••••••••••••••••• 

Serpentine veined w1th aabeatoa .......... 
Serpentine veined with albeatol and iron ore 

Iron ore ,'. ~ .......••.••.•......•...•••... 

Serpentine veined with magnetite •.•••..•• 

Iron ora, hard, dense and pure ••.••.•.•.• 

Sorpentine veined w1th asbestoa •••••...•• 

Serpontine ••••••••••••••••••••••••••••••• 

Depth Th1clenesa 
in teet. in teet 

24.0 24.0 

30.11 6.5 

~6.0 5.5 

40.0 4.0 

42.0 2.0 

44.5 2.11 

52.0 7.5 

.82.11 30.5 

88.0 5.5 

94.11 6.5 

96.5 2.0 

97.0 0.11 

99.5 2.11 

101.0 1.5 

110.0 9.0 

ll5.5 5.11 

129.5 14.0 

14.2.5 13.0 

1~1.1I 9.0 

151.7 0.2 

l68 L O 16.:3 

174.4 6.4 

175.9 1.11 

178.0 2.1 

Thil bore wal drilled trom a point near the shatt on Ute Vulcan. 
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61J 
Driller: British and Tasmanian Charcoal Iron Company. 

Locality: Kt. Vulcan. 

lIo. ~ Bore·: . lB. 

Nature of uaterial Depth Thickness 
in feet. in feet. 

:!'onstone .......... ~ .•.......••.••.. 19.0 19.0 

;lack sand with ironstone pebbles ••• 24., ,., 
~eti te •.•••.•.•••••.•••••••••. • -•• 33.0 8., 

Jecomposed serpentine ••••••••••••••• ,7., 
• 

24., 

3~rpent1ne •••• fl •• • ·.-e.· ••• ·e-••••••••••• 70.0 12., 

Driller: British aDd Tasmanian Charooal IrOD Company. 

Looality: ut. Vuloan 

lIo. ot Bore: 10. 

Nature ot Material Depth Thiokness 
in feet. in feet. 

=:-onst.one •••••••••••••••••••••••••• ' 19" 19., 

=1n3 with iron pebbles ••••••••••••• 38., 19·0 
:ron conglomerate and magnetite •••• 49.0 10., 

?are magnetite •••••••••••••••••••• ,0" 1., 

:~eo~oaed serpentine •••••••••••••• 79" 29.0 

~,~ rook, supposed to'be ironstone 87" 8.0 

fJote: This hole was discontinue~ecause at the breaking of the 

auger.) 
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QUALITY OF THE ORE 

The records show that in the early days the smelters 
preferred the lump or hard ore. Friable and clayey ores 
were dumped as useless for their purposes, more because of 
the physical properties of the materials than the chemical 
composition. This will be apparent on reference to the 
analyses which do not in many cases show a wide Variation 
in grade between the several layers of ore. Lump ore 
composes the greater part. 

Although a oertain degree of sorting might be put 
into practice with advantage, in this investigation 
samples representative of the material as a whole have 
been taken into account in arriving at a basis of value. 
These bulk samples were made up of the whole drill 
cuttings in five to ten feet sections. 

The analyses reveal a chrome iron ore of fairly 
high average grade, containing little of oxides of titanium 
phosphorus, manganese and n!ckel, traces only of sulphur 
and lime not much magnesia but rather much of silica 
and alumIna which are more prominent in the clayey layers. 
The chromic oxide content is valuable ranging from one 
to sixteen per cent. Limonite forms a considerable 
portion of the iron ore as indicated by the amount of loss 
on ignition, but the anhydrous iron ores hematite and 
magnetite together m~ke UP the greater part. 

• 
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Reg. 
No. 

333 
334 
33l 
33 

~~~ 

348 
349 

j~~ 

~~2 
3,3 
3,4 
3" 

1 
2 
3 
4 
g 

I 
1 
2 
3 
4 

1 
2 
3 
4 

o to 10; 12.5'2 64.18' 4.98 
10 to 15' 110.40 70.14 6.5'2 
1, to 20 9.60 66.12 11.78 
20 to 2, 9.40 68.44 10.26 
25' to .~~ 1 ~t60 ~~:~~ 2.~~ 30 to . 1 .00 3.6 

o to 12110.~0 ~1.92 1.64 
12 to 17 I 11.60 67.,9 3.1, 
17 to 22117.00 63.04 9.40 
22 to 27 9.20 73. 28 7·40 

o to 12 3.40 75.00 '1.04 
12 to 17 ~'3. 20 79· tl° 16.00 
17 to 22 7.60 75'. 0 11.88 
22 to 26 5'.20 76.9, 7· or; 

======~~-=-=-=-=--.~~-------

~LE I OF AlTALYSES 

l:1'. VULCA}T CHRm.~ IRON ORE 

LINE A - BORE No.1 

LINE A - BORE No.2 

18.60 Nil,' Trace 1 0.01 
11•44 Nil : Trace; 0.00, 
10•94 Nil ; Trace; 0.004 
11.01 I Nil ! Trace; Nil 

i2~H Nil l Nil ; Trace 
,2. Nil l Nil i 0.007 

LINE A - BORE No.3 

; O·~9 Nil: 0.20 , Trace 
11•08 Nil: Nil I 0.002 
j 1.16 Nil- Nil Trace 
1.88 Nil' Nil I Trace 

LTIrE A - BORE No.4 

li:~ 
Nil Nil O.Oltl 
Nil Nil 0.003 

2.1 lUl Nil 0.003 
Nil 0.005' 

f 

0.10 
0.08 
o.~ 
O. 
Trace 
Trace 

0.07 
0.05' 
0.04 
0.03 . 

0.034 
Tr:1ce 
0.027 
0.09 

• • 

, __ I 

! 

Nil Nil 10.20 
Trace Nil 6.26 
Trace 0.76 ,.80 
0.10 Nil 6.5'0 
0.,9 0.75' 8.20 
o.i~ 1.00 9.80 

----Nil' 0.29 10.30 
0.1, 0.,9 l·40 o. ')'4 1.00 .20 
0035' 1.10 5'.16 • 

Trace 1.40 Z·lO 
0.2, 1.75' 1.20 
0.29 1.p5' 2.40 
0-37 1.05' 3·90 

--- -.--------



rr--~--·--·--·--Reg. No. of ~:~i~Or:1 S102 I FeO No. sample 
. ft. of I Fe20

3 sample I 
1 I 

3,8 2 12 to 17 3·0 I 79.,2 
319 3 17 to 22 ,·t I F·24 I 

3 0 4 22 to 27 2. 0 1 8.00 
361 l 27 to 30 l~·68 ! ~~:~~ ~62 1 .2 

423 1 2. 00 92. 04 
424 2 3.20 63.~9 
425 3 ~.80 53· , 
426 4 .00 59.30 
42~ l 9.80 57.14 
42 6.80 71.,1 
429 ~ 6.20 69.40 . 
410 'l.00 6~.18 

431 1 17·~~ ~4.01 
432 2 o to 5 17.80 54.78 
433 3 5 to 10 9.60 63.9~ 
434 4 10 to 1, ,.40 l1.7 
435 l 15 to 20 7.20 3·31 
436 20 to 25 2.60 7~.28 
43~ l 25 to 30 10.20 5 .66 
43 30 to 35 13.80 53·78 
439 9 35 to 40 13·00 57·41 
440 10 40 to 45 10.00 62.1l 
441 11 45 to 49 11.20 64.1 

BORE NoS 

-

Cr203 A1203 ~O cao T102 P20, 

.. - 1--- ---- " __ d~~_ -- .. - --~ 

1~.66 1.16 IIil Nil 0.00, 
.06 0.94 Nil Nil 0.003 

~.34 0.64 Nil Nil Trace 

'lO 0.72 Nil Nil 0.00, 
~. 6 1.~0 Nil Nil Nil 

I BORE No 6 -!-

4'?2 14.~9 Trace Nil Nil 
2.13 20.67 Trace Nil Nil 
3·00 26.54 Trace Nil Nil 
3.60 19·70 0.72 Nil Nil 
7.48 14.~3 0.72 Nil Nil 
5.78 8. § 0.72 Nil Nil 
6.24 9.8 0.50 IIi 1 Nil 
2' ~L,- _12 .63_ c.Q.!.20_ Nil Nil _ .. __ ~ ___ t:: 

Nil 
Nil 
NiLl 
Nil 
Nil 
Nil 
Nil 
Nil 
--~--

BORE No.7 
3.bO 12:t/l 0.14 Nil Nil Nil 

~:6l 12. 6 0.25 Nil Nil Nil 
10.01 0.20 Nil Nil Nil 

4.7l 6.58 Trace Nil Nil Nil 
4.5 14.26 0.14 lU1 Trace IU1 
5.19 10.20 0.28 }Til Trace Nil 
6.-57 13·29 0.8l Nil Trace Nil 
4.02 15.62 0.3 Nil Trace 0.007 
~.90 15.87 0.)6 Nil Trace 0.014 

.18 12.84 0·50 Nil Trace Trace 
6.30 8.67 1.08 Nil Trace Trace 

S NiO 

--- --- -----.-~ I- -.----

0.13 Trace 
0.0, 0.29 
0.0,5 0.22 
0.11 0.23 
0.027 0.12 

0.12 Trace 
0.11 Nil 
0.11 Nil 
0.0270.07 
0.013 0.04 
0.013 0.12 
0.013 0.17 
_0.06_~ N~ 

0.06!,j nil-
0.068 Nil 
0.20 Nil 
0.23 Trace 
0.23 Trace 
0.1.5 Trace 
0.11 Trace 
0.13 Trace 
0.1~ Trace 
0.0 5 Trace 
0.065 Trace 

Mn02 etc. M:J.t 
ure of 
erial >nO 1Jfd .,' 

----- -- -- - -----~.---,--

Nil 
3·84 
1.62 
1.18 
1.00 

Nil- -
Trace 
Nil 
0.29 
0.,8 
0.87 
1.~0 
O!..!L 

-Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
0.29 
0.22 
0.22 
0.22 

2.60 
,.30 
2·54 
6.64 

12.40 ___ . __ ._l.-__ ~_ 

lWO 
11.00 
10.00 
11·30 
10.30 
8.30 

10.30 
12.00 
~.10 

.00 
8.30 



3. 
BORE No.8 

Reg. No. of Secti-onal ---.-- ------'--
1,0. sample Depth in Si~ FeO Cr203 A~03 MgO CaO Ti02 P205 S N10 EnO &: H2O Nature. of ft. of' Fe20

3 1',:rnO 
sample 1~.1_ 2 e'Ec. M:J.ter1a1 

679 1 1 to b ~?bO 1?3·49 3·~4 2.94 0.20 Nil 0.40 Trace O.~ Nil IH1---1-13•40 --
68o 2 o to 3 19.00 61.10 3·12 3.10 0.36 Nil 0.4 Trace O. Nil Nil 1~.20 
681 3 3 to 10 16.00 62.63 2.49 2.01 Trace Nil 0.40 Trace 0.17 Uil . nil 1 .~O 
682 4 10 to 15 11.~0 61.41 5.28 6.55 0·36 Nil 0.20 Trace 0.20 Nil Nil 14. 0 
683 -~ 15 to 20 12.20 62.48 ,·73 7.97 1·50 nil Trace Uil 0.15 0.07 liil ~.90 684- 6 26 to 25 12.60 61.90 6.70 9.29 1.15 Nil Trace Trace 0.14 0.06 Nil .16 
685 ~ 25 to 30 19.08 59.~ 6.18 9.~ 1.15 Nil nil Trace 0.13 0.12 11il 8.60 
686 30 to 35 1 .80 45.9 6.)6 17. 1.15 Nil Nil Nil 0.15 Trace Trace 10.10 
68~ 9 35 to 40 32.00 22·32 3·00 27.77 0.36 Nil 0·30 Nil 0.05 nil Nil 14.50 
68 10 40 to 45 12.40 62.41 5·82 7.95 0.36 Nil Trace Nil 0.034 0.17 2.~2 8.90 
689 11 45 to 50 4.20 83·43 5.61 1.53 0.36 nil Trace N11 0.034 0.11 1. 3 2.90 
690 12 50 to~ 10.20 68.15 5.65 7.96 0.36 nil 0.2 nil 0.Oi4 0.10 1.05 6·30 
691 13 55 to 9.20 61.71 6.63 7.83 0.21 nil Trace Nil 0.0 5 0.58 4038 9.40 

BORE No.9 

692 1 o to 12 9.00 60.40 5·12 10.44 0.21 nil 0.20 Nil 0.13 Nil Trace 14.50 
693 2 12 to 17 7·00 60·3° 4.98 0.21 Nil Trace Nil 0.13 liil Trace 14.70 
694 3 17 to 22 6.60 79.0~ 4.50 1.16 0.21 Nil Trace Uil 0.10 Nil Trace 8.40 

~§l 4 22 to 27 6.00 79.6 5.16 0.80 Nil Trace Trace 0.065 Nil 0.22 7.50 

l 27 to 30 l'oO 71.89 5.08 7.96 0.58 Nil Trace O.OO~ 0.065 Nil 0.22 7.20 
69~ 30 to 35 1 .80 61.01 4.2~ 5.92 2.50 Uil 0.20 0.01 0.02 0.31 1.00 8.00 

~~9 ~ 35 to ~~ 16.20 ~?34 t~~ 2.07 1045 Uil Trace Trace 0.032 0.33 1.00 7.80 
40 to 4 2 .00 1.04 4.01 2.90 Uil Trace Trace Trace 0.70 Trace 11.60 

BORE No.10 

700 1 o to 3 18.40 54.26 3.78 16.02 0.22 Nil Trace Uil 0.027 Trace Trace 7·30 
701 2 3 to 10 17.60 55·31 4.08 13• 3g 0.22 Nil 0.20 Uil 0.065 Trace Trace 9.20 
702 3 10 to 25 12.80 52·37 4.20 20.4 0.22 lTi1 0.60 11il 0.050 Trace Trace 9.)0 

BORE No.11 

878 1 o to 10 11.00 71·38 3·33 6.47 0.22 Uil Trace Trace- 0.02 0.10 Trace 7.50 
879 2 10 to 20 10.00 75·43 3.45 5.3g 0.22 Nil Trace Trace 0.02 0.15 Trace 5.40 
880 3 20 to 30 20.00 64.32 3.42 1.2 2.20 Nil Trace Trace 0.02 0.80 Trace 7.80 

, 



'. '" '. 
~ee;. -No. 01' 

1;0. 

Btll 

.2 
883 
884 

~~g 
88~ 
88 
889 
890 

891 
392 
893 
894 
895' 

-

. sample 

• 

1 

1 
2 

1 
2 
3 
4 

l 
1 
2 
3 
4 , 

Sec~lonal 

depth in 
ft. ot 
s3.mple 
o to 10 

l? 

4'~t 
(5 to 

12 to 2 
24 to 

o 'to 13 
12 to 20 
20 to 30 
30 to 40 
40 to 45 
4, to 50 

o to 1, 
15 to 30 
34 to 40 
40 to 50 
50 to '00 

cr20
3 

5i02 ' FeO 
Fe20

3 
22.40 b1.07 3·90 

2~.~0 32 .94- 2.~? 
1 .60 47.14 3.30 
25'.00 44.88 5·19 

13·00 ~~:~ 9.(j4 
12.60 7.20 

5·20 68.99 6.69 
10.00 76.83 4.20 
2~.60 48.8~ 2.67 ' 
1 .60 54·5 3·03 

39.00 2,.78 2.,2 
1§.40 52.5~ 4·32 

.56 61., ~.06 
10.20 59·94- ·31 
27.60 44.7, 3·09 

4. 
BORE No.12 

, 

A120
3 

HgO CaO Ti~ P2°5' 

1.69 0.22 Nil Trace Trace 
---

BORE }To.1~ -
22.?~ 0.~2 Nil 1.~0 0.01~ 
18.15' o. ° Nil O. 0 0.018 
14·90 1.40 Nil Trace Trace 

.. 0;; .. .. • • • fIT. SCOTT ~REA - BORE No 1 

t5'l1 1.40 }Til Trace Trace 
13· 3 0.36 Nil Trace lIil 
12.~5 0.36 Nil Trace Nil 
1. 5' 0.36 Nil Trace Uil 

10.83 1.52 Uil Trace IIi 1 
15.4, 0.3. ' Nil Trace IIil 

, ~ 

- ' • . , • ~ SCOTT AReA - BORE No 2 

2~.20 0·57 Nil 0.20 Nil 
1 .24 0.32 Nil Trace Nil 
13·06 0.36 Nil Trace Nil 
13·33 0.22 Nil Trace Trace 
13·°9 0.22 Nil 0.40 Trace 

S NiO 

0.02 0.10 

0.12 0.04 
0.17 0.03 
0.13 0.10 

O.~ 0.0:;, 
0.089 Nil 
0.065' Trace 
0.089 0.03 
0.065' 0.32 
0.13 0.05 

0.13 Trace 
0.1~ Trace 
0.1 Trace 
0.19 Trace 
0.15 Trace 

1'nO' ~r"t""O' lln02 etc. M:J.terial 

Trace 

Nil 
Nil 
0·30 

O'~l: 
0.15' 
0.1, 
0.1, 
0·30 
Trace 

Nil 
Nil 
Uil 
Nil 
Nil 

lQ.b6T 

11; 70-
94 
10 

10. 
8. 

-

-----------
1.10 

~.8Q 
.20 
6.~ 

11. 
9.80 

8.60 
7·00 
7·20 
7.80 

10.70 



• • . . 

!ABLE I CP ANALYSE§ 
MT. VULCAN CHROJIE IRON ORE 

Line A Bore No.1 
Reg. No. of SeotioDal !,inO & H~O No. Sample depth in ft. 3i02 Fe203 PeO cr2C3 A1203 MgO CaO Ti02 P2Q.5 3 NiO Mn02 of sample. e c. 

329 1 o to 10 14.40 49.50. 1.55 3.58 18.27 0.72 Nil 0.80 0.037 0.027 Trace 0.12 11.00 
330. 2 10 to 15 17.20 46.90 0.76 3.53 17.89 0.72 " 1.00 0.037 0..027 " 0.24 11.7 
331 3 15 to 27 24.0.0 42.60 0.76 4.23 13.63 2032 " 0.20 0.037 0.096 0.34 1.29 10..5 
332 5 34 to 40 25.00 37.50 1.03 1.88 18.53 1.80 " 0.60 0.037 0.068 0.18 0.98 12.40 

Line A - Bore N2.2 
333 1 O.to 10 12.52 64.18 NIl 4.98 7.15 0.86 Nil Trace 0.01 0.10 NIl Nil 10.20 
334 z 10 to 15 10.40 70.14 " 6.52 5.16 1.44 " " 0.005 0.08 Trace " 6.26 
335 3 15 to 20 9.60 66.12 " 11.78 4.91 0.94 'f " 0.004 0.0) " 0.76 5.80 
336 4 20 to 25 9.40 68.44 " 10.26 4.21 1.01 " " Nil 0.08 0.10 Nil 6.50 
337 5 25 to 30 19.60 ...... 51.05 2.70 2.12 12.46 2.53 ff Nfl Trace Trace 0.59 0.75 8.20 
338 6 30 to 35 15.00 52.48 1.29 3.65 14.12 2.53 ff fI 0.007 fI 0.13 1.00 9.80 

line A - Bore No.3 

348 1 o to 1;> 10.60 61.92 Nil 1.64 14.12 0.86 Nil 0.20 Trace 0.07 Nil 0.?9 10.30. 
349 2 12 to 17 11.60 67.59 " 3.15 8.39 1.08 " Nil 0..002 0..05 0.15 0.59 7.40 
350. 3 17 to 22 17.00 63.0.4 fI 9.40 1.62 1.16 " " Trace 0..0.4 0..54 1.00 6.20 
351 4 22 to 27 9.?O 73.28 " 7.40 1.60 1.88 " " " 0..0.3 0.35 1.10. 5.16 

Line A - Bore 110.4 

352 1 C.to 12 3.40 72.00 3.00 9.64 4.03 1.38 Nil liU 0.018 0.034 Trace 1.40 5.10 
353 2 12 to 17 3.20 74.30 3.00 16.00. 1.73 Nil Nil 0.00.3 Trace 0.25 1.75 1.20. 
354 3 17 to 22 7.60. 65.60 10.20 11.88 - 2.18 Nil Nil 0..003 0.027 0.29 1.05 2.40 
355 4 22 to 26 5.20 63.51 13.44 7.05 3.58 1.81 Nil Nil 0.005 0.09 0..37 1.05 3.90. 



.. • • 

Bore No.1 
, 
\ 

Reg. Sectional hO&: H2O \ 
No. of S102 Fe20

3 
. FeO Cr203 Al20

3 MgO CaO T102 P205 S N10 \ No. Sample depth 1a ft. Mn°2 etc. of sample 

358 f 12 to 17 3.0 79.52 Nil 13.66 - 1.16 Nil Nil 0.005 0.13 Trace Nil 2.60 
359 3 17 to 22 5.36 77.24 " 6.06 0.92 0.94 " " 0.003 0.05 0.29 3.84 5.30 
360 4 22 to 27 2.60 85.00 " 7.34 0.64 " " Trace 0.055 0.22 1.62 2.54 
361 5 27 to 30 5.68 76.12 " 8.70 0.62 0.72 " " 0.005 0.11 0.23 1.18 6.64 

Bore No.6 

423 1 - to 12 5.00 63.49 1.55 4.65 14.59 Trace Nil Nil Nil 0.12 Trace Nil 10.60 
424 2 12 to 17 3.20 59.78 3.61 2.13 20.67 " " " n 0.11 Nil Trace 10.50 
425 3 17 to 20 3.80 51.33 2.32 3.00 26.54 " " II " 0.11 " Uil 12.90 
426 4 20 to 25 6.00 55.30 4.00 3.60 19.70 0.72 n II n 0.027 0.07 0.29 10.30 
427 5 25 to 30 9.80 52.73 4.41 7.48 14.93 0.72 " " " 0.013 0.04 0.58 9.30 
428 6 30 to 35 6.80 66.35 5.16 5.18 8.89 0.72 " " " 0.013 0.12 0.67 5.30 
429 1 35 to 40 6.20 64.63 4.17 6.24 9.88 0.50 " " " 0.013 0.17 1.30 6.30 
430 8 40 to 45 9.00 78.10 4.38 5.16 12.63 0.50 " II " 0.068 Nil 0.87 8.60 

--Bore No.7 

432 2 - to 5 17.SO 51.36 3.48 3.45 12.66 0.25 Nil Nll NU 0.068 Uil Trace H.o,1> 
433 3 5 to 10 9.60 61035 2.58 6.06 10.01 0.20 Nil Nil Nil 0.20 Nil II 10.00 
434 4 10.to 15 5.40 68.93 2.83 4.75 6.58 Trace Nil Nil Nil 0.23 Tr,'<ce Trace 11.30 
435 5 15 to 20 7.20 60.48 2.83 4.56 14.26 0.14 Nil Trace Nil 0.23 Trace Trace 10.30 
436 6 20 to 25 2.60 70.18 3.10 5.19 10.20 0.28 " " " 0.15 " " 8.30 
437 1 25.to 30 10.20 57.11 1.55 6.57 13.29 0.87 " " " 0.11 II " 10.30 
438 8 30 to 35 13.80 53.78 Nil 4.02 15.62 0.36 II " 0.607 ).13 n 0.29 12.00 
439 9 35 to 40 13.00 57.41 n 3.90 15.87 0.36 " " 0.014 0.13 " 0.22 9.10 
440 10 40.to 45 10.00 62.19 " 6.18 12.84 0.50 " " Trawe 0.065 " 0.22 8.00 
441 11 45 to 49 11.20 64.16 " 6.30 8.67 1.03 " " " 0.065 " 0.22 8.30 



I CI': 
~ BORE No.8 0 

- Reg. No. or Sect10Dal IInO &: H2O , No . Sample Depth i n ft. 3102 Fe203 FeO Cr203 Al20
3 MgO CaO Ti02 P205 S N10 

l4n°2 of Sample etc. 

qeo 2 o to 3 19.00 58.27 2. 83 3.1 2 3.1 0 0 . )6 Nil 0. 4 Trace 0.08 Nil Nil 13.20 
681 3 3 to 10 16. 00 61.60 1.03 2 . 49 2. 01 Trace Nil 0 . 40 Trace 0 .17 Nil Nil 16 .30 
682 4 10 to 15 11.20 59 . 35 2. 06 5. 28 6. 55 0 . 36 Nil 0 . 20 Trace 0 . 20 Nil Nil 14.80 
683 5 15 to 20 12. 20 62 . 48 Nil 5.73 7 . 97 1. 50 Nil Trace Nil 0 .1 5 0 . 07 Nil 9. 90 
684 6 20 to 25 12. 60 61.90 H 6. 70 9. 29 1. 15, Nil Trace Traoe 0 . 14 0 . 06 Nil 8 .1 6 
685 7 25 to 30 15. 08 59 . 07 " 6.18 9 . 67 1 . 15 Nil Nil Trace 0 . 13 0 .1 2 ~u 8 . 60 
686 8 30 to 35 18 . 80 45.98 " 6-36 17 . A6 1.15 Nil Nil il 0 . 15 Trac~ Tr ace 10.10 
687 9 35 to 40 32.00 20 . 00 2-32 3.00 27.77 0 . 36 Nil 0-30 Nil 0 . 05 111 Nil 14. 50 
688 10 40 to 45 12. 40 58 . 80 3.61 5.82 7.95 0-36 Nil Trace Nil 0 . 034 0. 17 2. 32 8 . 90 
689 11 45 to 50 4. 20 80 . 08 3. 35 5. 61 1.53 0 . )6 Nil Trace Nil 0 . 034 0.11 1 .83 2. 90 
690 12 50 to 55 10. 20 64 . 80 3. 35 5.65 7.96 0.36 Nil 0.2 Nil 0 . 034 0.10 1. 05 6 .)0 
691 13 55 to 60.6 9. 20 59 . 52 2.19 6.63 7. 3 0.21 Nil Trace Nil 0 . 065 0.58 4-38 9. 40 

BORE No.9 

692 1 o to 12 9.00 58 . 60 1.80 5. 12 10.44 0 . 21 Nil 0 . 20 Nil 0 . 13 Nil Trace 14. 50 
693 2 12 to 17 7.00 58. 50 1 . 80 4. 98 2.68 0 . 21 Nil Trace Nil 0 . 13 lUI Trace 14. 70 
6 4- 3 17 to 22 6 . 60 74. 90 4. 13 4. 50 1.16 0 . 21 Nil Trace Nil 0 . 10 11il Trace 8 .40 
695 4 22 to 27 6 . 00 74. 00 5. 68 5 . 16 0.80 0 . 58 Nil Trace Trace 0 . 065 Nil 0 . 22 7.50 
696 5 27 to 30 7. 00 67 . 50 4-39 5. 08 7 . 96 0 . 58 Nil Trace 0 . 007 0 . 065 Nil 0 . 22 7.20 

97 6 30 to 35 16 . 80 54. 17 6 . 84 4.23 5. 92 2. 50 Nil 0. 20 0 . 018 0. 02 0 . 31 1.00 8 . 00 
696 7 35 to 40 13. 20 63 . 37 6.97 3.78 2. 07 1. 45 Nil Trace Trace 0. 032 0.33 1.00 7. 80 
699 8 4Q to 45 26 . 00 46.40 4. 64 3. 75 4. 01 2. 90 Nil Trace Trace Trace 0 . 70 Trace 11. 60 

Bore No .1 0 -- -- - - -
700 1 o to 3 18.40 50.65 3. 61 ),,78 16 . 02 0.22 Nil Tl.'ace Nil ' 0 . 021 Trace Trace 7 · fc 701 2 3 to 10 17. 60 50. ') 4 • .]3 4.08 13 . 33 0 . 22 Nil 0. 20 Nil 0 . 065 " " 9. 0 
702 3 10 to 25 f?,90 48.50 3. 87 4.20 20.46 0 . 22 Nil 0. 60 Nil 0. 050 " " 9.)0 

Bore No.l 1 
S'l8 1 o to 10 11.00 66 . 58 5 .80 ) . 33~ 6.47 0.22 Nil Traoe Trace 0 . 02 0 .1 0 Trace 7. 50 
879 2 10 to 20 10.00 69 . )7 6.06 ). 45 5,)3 0 . 22 Nil Trace Trace 0 . 02 0 .15 Trace 5.40 
880 ) 20 to ) 0 20. 20 60. 20 4.1 2 3. 42 1. 26 2. 20 Nil Trace Trace 0 . 02 0 . 80 Traoe 7.80 



r 
liare No.12 

i 
Reg. No. of SectioD&l 
No. Sample depth in ft. S102 Fe203 FeO Cr20

3 Al203 J.{gO CaO Ti02 P205 S NiO MnO& H2O 
of sample Mn°2 

etc. 
881 1 ° to 10 22.40 56.95 4.12 3.90 1.69 0.22 Nil Trace Trace 0.02 0.101 Trace 10.60 

BpTo Ho.'1 

~ 
882 1 o to 12 27.80 32.94 511 2.95 22.515 0.72 N11 1.20 0.015 ·0.12 0.04 Nil 11.70 
883 2 12 to 24 18.60 47.14 .. 3.36 18.15 0.80 .. 0.80 0.018 0.17 0.03 Nil 10.94 
884 3 24 to 35 25.00 44.88 It 5.19 14.90 1.40 " Trace Trace 0.13 0.10 0.30 8.10 

Mt. Scott Area Bore No. 1 
885 1 ° to 12 13.00 59.07 Nil 9.84 8.91 1.46 Nil Trace Trace 0.12 0.05 0.21 7.46 
886 2 12 to 20 12.60 55.70 2.58 7.20 13.63 0.36 " " Nil 0.089 Nil 0.15 7.80 
887 3 20 to 30 5.20 66.41 2.58 6.69 12.35 0.36 " " " 0.065 Trace 0.15 6.20 " 888 4 30 to 40 10.00 74.01 2.82 4.20 1.65 0.36 " " 0.089 0.03. 0.15 6.70 
869 5 40 to 45 23.60 44.70 4.13 2.67 10.83 1.59 " " " 0.065 0.32 0.30 11.80 
890 6 45 to 50 16.60 51.20 3.38 3.03 15.45 0.36 " " " 0.13 0.05 Trace 9.80 

Mt. Scott Area Bore No.2 
891 1 o to 15 39.00 22.40 3.)8 2.52 23.20 0.57 Nil 0.20 Nil 0.13 Trace Nil 8.60 
892 2 15 to 30 19.40 40.19 3.38 4.32 16.24 0.32 " Trace " 0.15 " " 7.00 
893 3 30 to 40 8.56 57.20 4.38 9.06 13.06 0.36 " " " 0.18 " " 7.20 
894 4 40 to 50 10.20 56.56 3.38 8.)1 13.33 0.22 " " Trace 0.19 " " 7.80 
895 5 50 to 60 27.60 41.37 3·38 3.09 13.09 0.22 " 0=40 " 0.15 " " 10.70 

\ 
1 
i 

1 • .. 



'£ABL1'; Ul!' ANALYl.HlCi 

BAR.J."ffiS HILL CHROME IRON ORES 

Bore No. 1 

Reg. No. ot Sect10nal MIlO & H2O No. Sample. Depth in tt. S102 Fe203 FeO C203 A1 203 MgO Cao T102 P205 S N10 
Mn°2 of samples etc. 

1300 1 Su.rtace to 10 4.00 62.92 4.65 6.00 10.47 0.30 Nil Nil 0.03 0.13 Trace Nil 11.50 
1301 2 10 to 19 4.00 61.63 4.13 6.42 9.95 0.79 " n 0.017 0.13 0.04 " 12.90 

Bore No.2 
1302 1 Surtaoe to 10 17.96 40.61 6.19 5.19 18.37 0.65 n " 0.034 0.10 Nil " 10.9 
1303 2 10 to 20 6.60 54.05 5.67 7.68 13.03 0.72 n " 0.053 0.20 " It 12.00 
1304 3 25 to 30 7.40 62.62 1.90 5.97 11.04 0.21 " Trace Trace 0.068 Trace " 10.80 
1305 4 30 to 38 5.00 69.78 3.09 6.15 8.30 0.21 It " 0.017 0.062 0.10 " 8.30 

Bcre No. 3 
1332 1 o to 10 31.40 36.30. 2.58 5.07 13.78 0.14 It 0.40 Trace 0.20 Nil n 10.10 
1333 2 10 to 20 15.92 54.12 2.20 7.60 11.63 1.08 It 0.48 Trace 0.11 " " 6.86 
1334 3 20 to 30 11.12 56.58 1.36 9.64 12.57 1.30 " 0.66 " 0.062 0.16 Trace 6.50 
1335 4 30 to 40 19.00 44.48 2.40 6.72 16.25 0.86 " 0.72 0.015 0.08 0.18 Nil 9.30 
1336 5 40 to 50 16.20 45.64 1.80 8.40 18.96 1.10 " 0.48 0.004 0.06 Trac() Trace 7.36 
1337 6 50 to 60 19.00 51,)3 1.55 9.96 4.17 2.03 " Trace Trace 0.08 0.36 t.70 9.80 
1338 7 60 to 70 29.20 40.30 1.80 6.99 5.e6 2.03 It " " 0.032 0.66 1.93 11.40 



Bore No. ~ 

Reg. 10. of Sectional )(nO&: H2O No. Sample depth in ft. S102 ]'e20
3 

FeO Cr20
3 Al203 MgO CaO T102 P205 S N10 Mn02 of samples etc. 

1362 .1 Surface to 7 17.80 49.93 1.55 6.45 10.06 0.72 Nil 0.20 0.062 0.13 Nil Nil 13.10 
1363 2 7 to 17 18.00 52.19 2.15 8.73 6.53 0.72 " 0.15 Trace 0.13 " " 11.00 
1364 3 17 to 26 16.12 39.52 1.78 9.60 19.53 0.64 " 0.84 Iiil 0.13 0.04 " 11.80 
1365 4 26 to 35 8.28 54.78 1.78 12.09 15.04 0.86 " Nil " 0.10 0.14 0.37 6.56 
1366 5 35 to 40 21.32 42.78 2.20 8.56 13.27 0.94 " 0.24 " 0.09 0.48 0.92 9.20 

" 
Bore No.5 

1437 1 Surface to 7 28.52 35.64 1.80 6.39 15.87 1.16 Nil 1.08 0.01 0.07 Nil Nil 9.46 
1438 2 7 to 17 7.56 73.54 2.82 5.13 5.93 0.58 " 0.54 0.03 0.07 " " 3.80 
1439 3 17 to 27 14.46 57.42 2.30 6.84 8.42 0.78 " 0.84 Trace 0.18 Trace n 8.76 
1440 4 27 to 37 14.60 56.41 2.05 7.27 10.40 1.44 " 0.90 0.016 0.12 Nil Trace 6.60 
1441 5 37 to 47 13.80 51.36 1.8) 7.99 10.51 2.38 " 0.72 0.008 0.15 0.11 " 11.18 
1442 6 47 to 57 10.68 57.52 1.54 10.83 9.63 1.52 " 0.48 N11 0.12 0.12 n 7.56 
1443 7 57 to 60 5.40 71.20 2.30 9.03 4.95 1.66 " Nil " 0.06 0.19 0.41 4.80 

Bore No.6 

1445 1 Sl1rface to 10 29.08 26.23 2.05 2.79 24.09 0.58 Nil 1.50 0.034 0.15 Nil Nil 13.50 
1441 2 10 to 20 7. 40 61.15 2.05 7.44 7.77 0.72 " 0.72 0.05 0.20 Traoe· " 12.50 
1448 3 20 to 30 17.00 52.22 1.54 7.58 10.27 0.43 n 1.14 0.04 0.18 " " 9.60 
1449 4 30 to 40 S.60 60.34 1.00 9.93 7.84 0.43 " 0.60 0.078 0.19 " " 11.00 
1450 5 40 to 50 9.40 61.44 1.28 13.14 3.35 2.46 " 0.60 0.046 0.19 " " 8.10 
1451 6 50 to 60 21.12 46.)8 1.00 11.30 5.88 2.16 " 1.20 0.041 0.18 n " 10.74 
1452 7 60 to 70 18.20 42.98 1.80 8.13 15.11 0.94 " 0.96 0.03 0.14 0.12 0.29 11.30 
1453 8 70 to 76 16.88 43.86 1.80 5.07 17.47 0.94 " 0.96 0.03 0.13 0.13 0.29 12.34 

• • .. 



-
Reg. No. of ~ectional FeO No. Sample depth in teet 51°2 C20

3 & of samples Fe20
3 

. t- .-
1300 1 Surface to 10 4.00 67.57 6.00 
1301 2 10 to 19 4.:)0 65.76 6.42 

1302 1 Surface to 10 17.96 46.80 5.19 
1303 2 10 to 20 6.60 59.72 7.68 
1304 3 25 " 30 7.40 64.52 5.97 
1305 4 30 " 38 5.00 72.87 6.15 

1332 1 0 to 10 31.40 38.88 5.07 
1333 2 10 " 20 15.92 56.)2 7.60 
1334 3 20 " 30 11.12 57.94 9.64 
1335 4 30 !I 40 19,00 46.88 6.72 
1336 5 40 " 50 16.20 47.44 8.40 
1337 6 50 " 00 19.00 52.38 9.96 
1338 7 60 " '10 29.20 42.10 6.99 
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TAI:lr.:c; m' ANA.LYSJ';S 

BARNES HILL CHROME IRON ORBS 

BORE NO.1 

--
A1203 MgO CaO "C!°2 

10.47 0.30 Nil Nil 
9.95 0.79 " " 

BORE No. 2 
18.37 0.65 Nil Nil 
13.03 0.72 " " 
11.04 0.21 " Trace 
3.30 0.21 " II 

BOllli No. l 
13.78 0.14 Nil 0.40 
11.63 1.08 " 0.48 
12.57 1.30 " 0.66 
16.25 0.86 " \~). 72 
18.96 1.10 " 0.48 

4.17 2.03 " Trace 
5.66 2.03 " " 

MnO H2O 
" ° S NiO "I 5 & 

Mn02 etc • 

--. 
0.03 0.13 Tr1ce Nil 11.50 
0.017 0.13 0.04 " 12.90 

0.034 0.10 Nil Nil 10.9 
0.053 0.20 " " 12.00 
Trace 0.068 Trace " 10.80 
0.:)17 0.062 0.10 " 8.30 

~race 0.20 :iil lUl 10.10 
Trace 0.11 " " 6.36 

" 0.062 0.16 TraCilB 6.50 
0.015 0.08 0.18 Nil 9.30 
0.004 0.06 Trace Trace 7.36 
Trace 0.08 0.)8 1.70 9.80 

" 0.032 0.66 1.93 11.40 

... - -- -



'3:)m~ N0. 4. • • 
\ - \ 

~ee;. Wo. sectional eO 2°3 '1 ° ~~O d02 2°, 11iO ~o ,'20 ratur~ I 

2 3 & I' I 
lIo. of depth in & etc. of, . I 

feet or .e203 l'll~ :ra tertal. 
, 

sam-
, 
I 

ple aah1plea. 

\ 
6.45 surface to 7 1~.80 51.48 10.06 NIL 0.20 0.062 0.13 lTIL NIL 13·10 . \ 

7 ~ 1l 1 .00 54.34 8.73 6.53 .. 0.15 TRACE 0.13 'III It 11.00 

1l 
n 2 16.12 41.30 9.60, 19.53 " 0.84 lTIL 0.13 It 11.80 
" 35 8.28 56J,6 12.09 15.04 '11 I 11IL· II 0.10 0037 6.56 

35'" " 21· 32 ~S " o· .. 0'0 e -::to 

·J!.OR !TO 
~ 

143~ 1 :JUrfa.ce to 7 28.52 37.44 6.39 15.87 1.16 }TIL 1.08 0.01 0.07 NIL nIL 9.46 
143 2 7 It 17 7.56 76.36 5.13 ,.93 0.,8 11 0.,4 0.03 o.o~ 'II It 3.80 
1439 3 17 .. 27 14.46 59·72 6.84 8.42 0.78 " 0.84 TRACE 0.1 TRACE .. 8'l6 
1440 4 27 It 37 14.80 58.46, 7·27 10.40 1.44 'fI 0.90 0.016 0.12 NIL TRACE 6. 0 
1441 l 37 .. 47 13.80 53.16 7.99 10·51 2.38 " 0.72 0.008 0.15 0.11 • 11.18 
1442 47 " 5.7 10.68 59.06 10.83 9.63 1.g2 ," 0.48 lITL 0.12 0.12 .. 7.~6 
1443 7 57 II 60 5.40 73.,0 9.03 4.55 1. 6 If !TIL .. 0.06 0.19 0.41 4. 0 

BOP no. 6 

1445 1 surfnce to 10 29.08 28.28 2.79 24.09 0.')8 lIIL 1.50 0.034 0.15 NIL 11IL 13.50 
144~ 2 10 II 20 7.40 63.20 7.44 7.77 0·72 It 0.72 ~9·0' 0.20 TRACE II 12'lO 
144 3 20 ~ 30 17.00 53.76 7·58 10.27 0.43 " 1.14 0.04 0.18 • • '11 9. 0 
1449 4 30 " 40 8.60 61.34 9.93 7.84 O'U .. 0.60 0.078 0.19 It ." 11.00 
1450 l 40 .. 50 9.40 62.72 13.14 3·35 2. .. 0.60 0.046 0.1~ • " 8.10 
1451 50 " 60 21.12 47.38 11·30 5.e8 2.16 It 1.20 0.C47 0.1 tl .. 10.74 
1452 7 60 " 70 18.20 44.78 8.13 15·11 0·94 " 0.96 0.03 0.14 0.12 0.29 11.30 

453 70 .. "·6 .~" o· ~ • 0'29 ,34-


