
UPORT ON BUMINATIO. 91' IR9N 9RE DEPOSITS IN '1'MMABIA 

I desire to report that in comapDT with Mr. 
1'. Blake. Aotiq OoTeI"DSent Geologiat ot '1'as,..nia. I lett 
HODart on 7/2/39 and re.oh Ze.han at midda7 on 9/2/39. 
At Z.ehan we examin.d .laoat the whole extent ot "the known 
iron ore depoaita ln oomp.DT wlth M.aa*s. W. and B. Thomaa 
who were a •• ooiated with the .ar17 operatlons to teat these 
depoalts. and who oarrled out the reoent clearing operationa 
to taoilitate inspeotion. ~ 

Ot the sixteen adits exoaTated tor Hoskins 
Bros •• titteen ha .... now Deen examined supertioially D7 Ill'. 
Blake and me. Most ot these .dits are partial17 or 
oompl.te17 oollaps.d and no inspeotion can De made. We 
ha .... examin.d some ot these whioh are still open and haTe 
tound that there ls an .xtraordinary ditterenos in texture 
and quality ot ore In the adlts and In the surtao. outcrops 
r .... oti .... 17. In those oaaes in regard to whioh we oan 
speak wlth oonfidenoe. it app.ars that thel"e has Deen a 
surtao. puritioation, enrlohment and soliditication whioh 
giTea a talse and .xaggerat.d idea ot the lmportance ot 
the depod ta. 

Slnoe this taotor maT be uniTersal and may 
mod14 protoundl7 the oonolusions arriTed at in conneotion 
with the ultimate aTallaDility ot tbe deposits, we propose 
to open up and repair three ot the oollapsed adits whioh we 
oonslder wl1l pro ... lde re ...... 17 oooluai .... eTidence as to 
the nature ot the ore bodlss ln d.pth. One ot these adits 
intersects the (northern) Tenth Legion d.posit. the other 
two al"e sltu.ted in the eastern arc ot the north-south ore 
zone. The eTidenoe in regard to the western aro ot the north­
"south zone. whloh ls situat.d near.st to the granite contaot. w 
consld.r aufticlently oonclusiTe without turther underground 
inTeatigatlon. Th. bodies in thia zone are n.ither large 
enough. continuous en .. JIb. DO. rich enough to warrant 
inclusion amongat the major iron or. reserves ot Australia. 

The Minist.r has already approTed ot the 
expenditure ot £250. in repairing adita in this area and 
the work will be undertaken as soon as Mr. lake oan complete 
the arrangements. 

9n 10/2/39 we proceeded to Waratsh accompanied 
D7 Mr. Edgar Thomaa whc worked on the Rio Tinto area when 
hia tathsr waa carr71ng our inTeatigationa tor Hoakins Broa. 
We went to Rio Tinto on 11 th FeDruarT and spent 12th and 13th 
examining the iron deposita there. The eTidence in this 
loc.lity ia not nearly so conoluaiTe and clearly detined 
8a is that at Zeehan. The terrain is ditticUlt in the 
extreme as the plateau is interaected in all directions D1 
ateep aid.d gorges ao.e 800 teet in depth. Th. slopes are 
oover.d D7 denae "West Ooast ScruD" than which no Tegetation 
could De 4.nser. The original dltticultiea baTe been inorea.'5~1 
b7 the prolitio growth ot blaokberriea. ...n though taToured 
by phenomenall7 tine weather it was tound impossible to att.-"n~ , 
aD7thlng approaching a detalled .xam1nstion. The b.st tbat 
could be done was a tairly extensiTe traTerse ot the lines 
which haTe b.en "oleared" through the aorub Binoe the in ... eat­
igationa w.r. undertak.n b7 tba Oommonwealth Go .... rna.nt. 
But ror thts partial clearina practical17 not.ing oould haTe 
b.en done. It seems desirable to streBs this point aince 
there baa been some ad ... erse cl"iticiam ot the expenditure 
incurred tor this purpoBe. OertaIn11 at RIo Tinto Bome enerer 



baa been wasted in the attempt to olear a large area 
oompletely. This was done by the workina party in error. 
The lnttruotione glT.n by Mr. Blake were qui~. detinlte 
namely, that lan •• or aooe •• , only, were to be clear.d. 
The l.ad.r ot the party, howeTer, who had recently oleared 
the Blythe River depo.it, where \as will be shown below) 
cOJllplete cleuina was •••• ntial. /Ill.understood the orders. 

The d.posit. were repor~ed on in 1919 by Mr. 
MQIn~osh Reld and the r •• ult. published in Mineral R.so~. 
Ko. 6 ot the Tasmanian Geolog!cal BUrTey. ' H. luded 
that, on certain as.umptioll8 .et torth in hi. report, tbe 
deposits ot h1gh-grade magneSite amounted in the aggregate .0 approziaat.ly 20 mil110n tOIl8~ 

In casting doubt on the aoouraoy or this 
eetimate no retleotion 1s made upon the preTious inTest~ 
igations. which were oarried ou~ under oondit10ns eTen less 
raTourabl. than ~hose whioh .xi.t todaJ. It i. remarkable, 
no~ that the aarly repor~s .hould be laoking in soma re.pecte, 
but that .0 muoh Taluable ob.erTatione .hould haTe been carried 
out under suoh ez~remely dittio~t oonditione. 

Wh.n the earlier inTestigations were mad. there 
ezl.t.d only Tery .hallow exoavationa ln the torm ot co.t.an. 
and pl t.. All the ... pl •• .analysed were obtalned withln a 
Tery t.w te.t ot the .urtao., and ohietly hom the orests ot 
the rldges (portions ot the peneplaln surrace) whue the 
oxldl~ • aDd theretor. puritylng - ettect. ot .eteorl0 
wat.r were mo.t pronoune.d. In .uoh oondltion. the complete 
remoTal ot sulphur derlv.d trom pyrit.e 1. ea.lly understood, 
andtbe high deere. ot purlty ot the lron oxlde ln Reid's 
analyses 18 .xplained. 

Subs.quent .~.aTations ot shatts and tunnels 
has reTeal.d the pr.sence ot large proportlons of pyrites 
at shallow d.pths. We are ot the opinion that the preseno. 
ot numerous oaTitiea, large and s .. ll, in the surta •• or. 
ls to ~e esplalned aa due to removal b1 oxldation and solution 
ot original pyrit.s. haTe been able to trao. stages in 
this prooe.s tLmaterial brought to light by more rec.nt 
.xcaTations. 

' ~eld bell.~.d ~ha~ there ezl.ted large bodi •• 
or pure .. aneU te and hemaU "e h.e :frOID p;yri tes, and o"her 
dlstlnot bodl.. oompos.d or ozid.. and sulphldes. The l.~t~r 
ooourr.d ohierly ln the de.p Tall.y.. .e ooneider that "hi. 
d1aUnetlon 18 due not to pr1Ju.1ty dl1'1'er.noe. or typ., but 
to the phTsiographio oonditiOIl8 or .zpo.ure ln the two oa •••• 
Depo.l~s at or n.ar peneplain 1.Tel haTe b.en ozld1sed 
(d.sulphurls.d) while tho.e T.ry reo.n~ly exposed (g.ologloally 
speaking) in the bot to.. or ezoeedlngly JUTenl1e Talleys 
haTe not been oxidlsed appreolably. 

Mr. Tho ... , S.nior, inrora.d u. that he had 
obs.rTed pyrites eT.n n.ar the surtaoe 1n ..., 100a11t1e •• 
We haTe not been able to oonrlrm ~hls obserTat10n. 

~eid olat..d relatiT.ly enormous longltudinal 
oontinuity ror .ome ot the bodles ot ore desorlbed by ht.. 
We oan ... ither attlPID ner deDT this rrom our obserTationa. 
In Tiew or the dittioultT ot the t.rrain. the d.nsity ot 
the undergrowth, the w14. d1auibut1oa ot weathered ore 
material and the .. rksd dls.ontinuitT ot solid outcrops 
(oommented on by ~.ld) .. teel extreme doub~ oonoernlng 
the continuity ot the bodie.. our obserTations l.ad us 
to the beliet that it 1s probable that there are numerou8 



rather small isolated lenaes ot ore, arranged ~ eohelon 
along a Droad Bona ot orushed aad alnerallsed formation, 
rather .han one lona and oontlnuous band ot ore. Suoh 
longitudlnal dlsoont1nuity would strongly tavour similar 
disoontinuity ln depth. 

While, then, there are UftIluestionably very 
numeroue lenaes ot high-grade magnetite ore along the 
ridgee, aggregating to .e1'7 oonsiderallle tonnage8, we 
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are oonvinoed that, until a great deal IIOre underground 
investigation has been oarr1ed out, it oannot be malntalned 
that either the quality or the quantlty ot ore jU8tlties 
the olaim that these deposits are at major dimenslona. 

Slnoe the ore 1e dom1nalty mAlnet1te (relatively 
retraotory) and sinoe the sltuatlon of the d.poslt8 ln 
regard to work1ng and transport taoil1ties 18 tar trOlll 
tavourable, w. do not t.el juatified ln reoommending that 
hea., expendlture should be lnourred 1n turther lurestig­
at1o_ at this stage. Surtaoe survey alone would be .low 
snd would involve muoh expense 1n the olearing ot traoks 
tQrough the .orub. Its result. oould not be ln aur way 
00n01U8ive owing to the taotors ot unoertainty mentloned 
above. 

Inoldental17 we de81re to emphaalse strongly 
the tutU1ty and ... atefulne.s ot extenaive trenohlng and 
00stean1ag ot depo.lts ot thl. oharaeter in suoh oo~try. 
We have examined the very extenslve trenches out by 
prevloue prospectors, and have noted that, though very 
large .ua. ot aoney must have bean .~ed, the positive 
information b~ougbt to 11ght has been negll.ible. In 
praotioally every instanoe the trenohes have begun snd 
ended ln detrital materlal, shed trom outorops at a hlgher 
level. In the tw lnstano.s, in whloh apparently Bolid 
outorops have been aaoountered, work has oesaed with the 
unoovering ot the "oap" ot the deposlt. A. pointed out 
above suoh supertlolal materlal ls 11kely to be qulte 
unrepresentative ot the material at depth. 

' .ost ot the shallow shatts~ have revealed 
nothlns but detrital materlal. One, sunk on a so11d 
outorop encountered pyritl0 material at a depth ot about 
20 teet. 

Whlle we looated aaQ7 ot the older worlt1ngs 
there were some, partlcular17 on the northern .ide ot 
the Sav.,e River, whioh oould not be found ln splte ot 
asslduous seuoh. 'they have. apparently. been oompletely 
overgrown wlth vegetation. Some ot the adit. have coll­
apsed and are lnaooesslble, but the excavated materials 
on the dumps reveal the 01aa8 ot tormation enoounter .. 
and show the abundanoe of sulphldes. Other adlts were 
examined throughout aDd the ell1atenoe o~ large amounts 
pyrites !A a11g .... substantiated. 

We theretore oonolude 1n relatloA to the Rlo 
Tlnto depoeitss-

1 Tonnage. ot ore ot the order or 20 mlllion 
tons are "not proven". 

11 There are grave doubts as to the oontinuity 
ot the major ore bodies aS8umed in previous 
reports. 



iii There 1. ve.., atroDa eTideaoa that the 
bee40111 bOlll .ulp!wr bl'oughll out in 
publi.hed an.1T.e. i. due to aurtaoe 
oXldallion and puritloatlon of 1lbe ore and 
and llhat llhe bulk ot the material 18 likely 
110 be allroqlT PTritoua. 

1v The nallure ot tlw oro and it. probable quad!. ty 
and _uallllT ronder it unatt.ao1l1To tor b1aall 
turnaoe amoltiq o~ a large aoalo acoord1ng to 
eXiating world praotioe. 

v Tbe geoaraphi. aituation ot the depoalt would 
pella1t ot extraotion ot the oro oommeroially 
onl7 it' it. nallura, qual11lT and quant1 ty were 
all highlT tavoura_le. 

v1 Purther inve.tigatlon ot the depoaita to be ot 
aAT real Talue mu.t be 41'a.tio and oonclu.1Te, 
and, theretore, Te.., expend Te. We do not 
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oons ider .ueh expense wlI1'l'anted. and we HaOlllll8l1d 
that no further inveatigation ot theae depo.lta 
be undertaken at preaent. 

'fueadq, 13th lI'ebrual'T, w.. taken up in return­
ing to WIU'&tab whioh waa not reaohed 10111 11 p ... owing 
to breakdown ot oar. 

On 14th we prooeeded to Burnie and apen the 
atternoon eDll1inlq a II1II&11 d.podt near lIatone. most17 
B1 tuated on Mr. Ruthel'tord'a tarm, but extending into 
adjoining properties. 

Thia depoait ia ot aOllle importanoe as aomewhat 
eatrav&lant olaiBa haTe been made ot ita extent and rioh­
neaa. It 18 underatood that a oOJapAAT ot whioh Mr. Linnell­
Oook ia tbe menagel', propoaes to work this dep08it tor iron 
ore and to treat the .. te.ial looally by olstr!cal method. 
ot smelting to ~oduoe ateel direotly t.OB the are tor the 
oonstruction at ateel pipea. 

Aa has be.n pointed out previoualy, auoh 
d1.eot methods, tbough us.d sOlllewhat extenaivaly on a 
... 11 scale, ue reguded by expert. aa at111 in the 
exper1Jllental stage. 1I0_here are they employed tal' the 
mam.tactUH ot ateel In a large way and their output 1. 
1nsignitloant 1n oQIIPar1aon with that ot blast ful'naoea 
ot eTen mode.t dtm.naiona. 

It 1s believed that DUmeI'OUB alllall un1ts ot 
this tTpe are eaplOT.d In SeandlDavian oountr1e. tor tho 
p.eduetion ot speeial ateel., and that the tounde. ot the 
CQaPAAT which propo.e. to op.l'ate in lIorthern Taamania 
has vi.itad Borwq and Sweden and obtained tir.t ~ 
into1'aatioll in oonneotion with plant and opel'ationa. 

Sinoe the prop:l3f:1d' induatl'y oontemplde. the 
looal ..elUq ot 11'0n ores, emploTing eler10al power 
dev.p" bT tn. GoTer.ent ot 'tulIIIlnla, and. doe. not 
contemplate the exportat1on ot orude ore !roa Auatralla, 
ita operat10ns 11187 be viewed with .atl.~aot10n. 



we oonaider, howeTer, that we must sound a 
note of warning against undue opt1m1SJIl at thiB stage, 
and notably againat exaggeratlon 1 the oaloulatlon of 
ore relerve8. We belieTe that a elatm haa been advanoed 
that there exist8 a oontlnuous body of lron ore extending 
frOlll a point north of the Blytbe :alTer, aoross that 
streaJll, thl'ouah tbe Watone and Hlgholere deposita and on 
to BalIItphire on the JIalIl Bq liallway. 

Jolntly and "Te~ly we are oonwlnoed that 
this ie not ao. 

It la highly probable that there exists a 
oontinuous 80ne ot dlstu.banoe, almoat oerta1nly a zona 
ot orlWhing and ahearing, al.ong the 11ne mentioned. Thie 
zone 1s marked b7 e%tens1Te mineralisation but lilioifio­
ation ls, unfortunately, lllUoh more prtound and estenaiTe 
than is hematisation. Bodies and lenses ot high grad. 
hematite do ooour at interTals but the great bulk of the 
hematl.ed material. ls Ter7 highly silioeous and unworthy 
of b.ina olasled aa iron ore. It is extremely 1mportant 
to real.lse thls taet, 11noe geophysloal methods, ln thelr 
stage of development, are lncapable of distlngulshlng 
between pure and impure iron ore beneath the earth'e 
surtac •• 

Contlnuity of outcrops of the mineralised 
80ne is interrupted by residual cappings of Tertiary 
basalt whloh once oovered the whole of the plateau. Wh1le 
1t 1s not unreasonable to suppose tbat the shear zone 
contlnues beneath the basalt, the anaJ.ogy ot t e vislble 
outorops shows olearly that only minor portlons of lt can 
be assumed to oonaist of workable lron ore. 

At "liuthertord's" there exlst aeTeral lenses 
of massive hematite, some ot lt apparently of high grade, 
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ut muoh of lt highl7 s11iceous . The dimensions of these 
lenses oannot be determined aoourately owing to the wlde 
dlstrlbution ot detrltal. material derived trom the bodles 
themselves. Here, al al.w87s in the oase ot massive hematlte 
bodles, the ~un1t7 from ohemloal and meohanioal erosion 
exhib1ted by the mineral greatly exaggerates its apparent 
extent and bulk. 

A amal.l amount ot shallow trenohlng has been 
oarried out and a tew "pot holes", none wortbT ot the name 
of shattl, haTe been sunk. As is too otten tbe case in 
operations of this oharaoter, work has ceased at the point 
where it might begin to be instruotive, namely with the 
findlng of outcrops of iron ore apparently 1D ~. 

It .., be pointed out parenthetioally tbat 
this faulty method ls a legaoy of famlliar!t7 wlth the 
teohnique 01' searoh for ordinary metalllferous reets, 
partioularly for those containlDC gold, for whioh purposes 
lt is uaeful and legitimate. In suoh oases the lao tion 
ot the ore ohannel is the 1'undll.lMntal a1m 01' the searoh. 
In suoh metalliferous reete the valuable oonsituent usually 
oonstltutes a very small peroentage of the lode mater1al -
in the case ot gold, only, at most, a tew ounoes to the ton. 

Iron deposits are 1n an entlrely ditferent 
oategory. In tbe flrst plaoe the ~ and oontinu1ty of 
the depOlit are of great importanoe, and in the seoond 
the nature and quality of the ore must be both aatistactor7 
and unifors. There oharacterlstics oan be determined ~ 
by exten!ive sub-surfaoe exploration. AI pointed out 
ad nau.e .. ellewhere, drllling ls unsatlsfaotor7 to seoure 



this iatormatlon and ~ dlrect acoess by m&ans ot 
tunnels is at all oonolusiTe. 

/3 

At~uthertord's" the moat pronouncad evidenoa 
ot hematite bodles extend longltudlnally (about N.N.B. -
8.S.W.) OTer a dlstance ot onlT s088 10 to 15 chalns. 
Bxtenslona both north and south are Indioated by somew.at 
thinly soattered devi tal materlal. but the lmportant out­
orope appear to to~ the crest ot onlT one hl11. 

The whole ot thls axls 1. not oomppsed ot ore -
very tar hom 1 t. It is questionable whether &n7 one ot 
the lenses has a wldth ot more than 20 to 25 teet at most. 
Aa noted above the n~.1' and dimensiona ot the ore lenses 
oannot be stated without more properly planaed and 
e~eeuted prospeoting work h let. 

t a. to e e t 
rellogbl •• 

We are lnformed that a geop~a1oal aurvey ot 
the area baa been oarled out by a oommeroial geoph7aioal 
organ1tat1on and that large tonnages haTe been reported 
as a result ot tb1s survey. Por the reasona given above 
we are unable to plaoe any reliance upon informat1on 
obtained in this W87 unless and untll it is supported by 
objective proot ot the presenoe ot ore ot workable qual 
ln the situations predicated by the geoph7.1cal measurement •• 

Two shallow bore. were put down bT, prlvate 
enterprl •• utl11sing the .tart and equlpaent ot ~be Mlne. 
Deparaent. Reitbel' bore, we understand. attalned a depth 
ot aa muoh as 70 teet. and we are informed that the quantity 
ot hlgh grade ore interseoted was very small. 

While. theretore, we are desirous ot encouraging 
so laudable an enterprise 88 the looal eleotr10 smelting 
ot Tasmanian iron ore. we are oompel led to report that we 
can tind no evidence ot the existence ot any ore body ot 
eTen moderate dimensiona, and that the exlstenoe ot a major 
deposit ot iron ore at this polnt is detinttely dts .. oved. 

On 15th Pebruary we reTtstted and inspected 
the B17the Rive looall ty oonoerning which so many oonflHlng 
report. haTe been made. and whioh W88 Tisited by us during 
1938 ( and several time. b7 MI'. Blake.) 

As explalned prevloual7. we were convinoed that 
muoh ot the ex1st1ng oontu.1on and oontradloatlon was due 
to the taot that tbe rook and mineral outcrops were obaoured 
and hidc1en lIy denae TegetaUon. preventing adequate and 
oomprehensive .une, ot the struoture. POI' thls reaaon. 
with appro_al ot the Minlater. the Whole area was oleared 
ot torest and undergl'owth. Thoueb this prot.dure waa 
somewhat oostly we oonsider that the result has justitied 
the expenditure inourred. We weN a"le to 0 taln oomprehen­
stTe Tie .. ot the struoture as a whole and to piok out and 
lnapeot close17 all outorops even euggestlve ot providlDg 
ore ln appreoiable quantltiea. 

Owlng to the tact that the atruoture 1. 
tntereected almost .. rliht angles b.r the steepslded gorge 
(here SOlle 750 teet deep) ot the B17the R1Ter. the outorops 
on either slde ot the river are thus revealed complete17. 
1n elevatlon. tram the othel' side. and an ensemble Tiew 
ls eeoured whloh ls rarely aval1allle to the geologloal 
Burveyor. 
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~hough ~he rapld ,rowth ot ferna and "suckers" 
wl11 soon re.lo~he the elopes it has not yet reaChed tbs 
stage ot obscuring the essentlal geologioal teatures. 

On tbls occaslon. as noted aUOTe. eTery conspio­
uous outcrop on Doth sldes of the gorge was T18ited and 
eXllIIlined. The result was entirely oontll'1111ltory of the 
most pesslm1stic Tiews preTlously expressed. The so-called 
Blythe RlTer iron ore deposlt does not exist. 

There is awndant "eTidenoe that the stl"Uoture. 
as a whole, 1s a wide shear aone ( as deseribed abOTe In 
connection with "Rutherford's") much silioifled and to a 
less extent impregnated with hemat1te. Kovement InTolTing 
powerful brecoiatlon ooourred both before and after the 
deposltlon of the hematite; since shattered fragments ot 
the orlglnally hematlied schist breccla bul1d up a seoDndary 
ooarse breccia. This Is partioularly well illustrated In 
the "PurPle Orag" on the south side ot the ri.sr. 

The shear zone dips steeply In a general south­
easter~ direction. 

At no polnt haTe We aan able to find all7 
conslderaDle mass of hematite suffiCientlY tree from 8111ca 
to be classed as an iron ore, There are small disconnected 
lenaes ot pure hematite scattered throUlh the mass of 
crushed and sheared schists, but nODe of these is of 
suffioient dimenslons to be mined lD4iTidually and they 
are too sparse17 distributed to be mined oollectlTely. 

ETen "The Purple Crag" desoribed as the best 
IndlTidual deposlt in the area, proTes to be exoeedlngly 
disappointing on olose InTestlgatlon. While s~ thousands 
of tons ot ore mlgbt be seoured from it by s.leottTe aining. 
the large amount of alliceoua material scatteredhrougb 
It would preolude bulk alning. 

The situation and torm ot the bod7 glTe no 
proalse or eTen suggestion Gt sub-surtacs extenaion. The 
mass appears to be an exceptional and isolated "knot" ot 
h .... Ute, completely surround.d Dy. oountry rook. A 8IIall 
tunn.l driTen underneath It indIcates that this mass is 
simply ~lng on the surtaoe ot the roc~ slope. 

we are unable to enter the adit just aboTe 
rlver 1.Tel on the north side. but the pre~lous reports 
by Boyd. Giltson. Young and Bye are completely eXpl101 t 
In regard to the ~Tidenoe there. 

W. are regrettully torced to report that:-

1 we can find no justiticatlon tor the bal~ that 
a major Iron ore deposIt exIsts in thIs 1.oeaty 

11 The oost ot olearing the sOruD from the area has 
been tully juatified. In no other way oould we 
haTe obtalned such complete aocess to the deposIt 
aa would enable us to arriTe at the deflnlt. 
re.ult a*atea "OTe. 

ill If It Is deemed deairable to oarry out a detailed 
surv.y ot tlMl area, this _n De undertaken lay the 
TasmanIan o.ologioal SurT"y. To lI&ke uae ot the 
tacilities tor aocess proTlded by the clearlna 
ot the wegetatlon such surTey must be undertaken 



1t'1 thout aela7 .. it at all. we are. honTer. so 
oomplete17 oonT1noed ot the eoonomio worthlessness 
ot the aepos1t that .. rec~nd that no suoh 
.urve, be undertaken. 

Mr. Blake has read the m~nusorlpt ot th1s 
report 80 tar as the Ze.han and Rio ~lnto deposits are 
oonoerned. He has not •• en those portions reterring to 
"ltuthertort's" a!lll the JS17the lUTer. but geologloal 
detail •• oonolu.lo1W and reoolllMndatlons were caretul17 
d1soussta w1 th him bet ore '1 lett 'tasmania. 

~ 

(Sgd. "If. (I, WOOLNOUGB. 

Commonwealth Geological Ad1vser. 

21. 2. 1939. 


