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stOOfARY

mangane.. depoalt.a in the GJ.I"6goryRange \V.A• ., -.ere
aampl.ed to detemD1ne lIbe'thep they eou1d. be used f"or bai;teI'7 mant'l-
:rae~. The .aamplea were sent to Metals and Or6s~ AJ.exandP1a.,
N., S.W., (auba1diSrT of" EvePeady CO.) roY! Jla02 ana17sis. and eamp1ea
nth greater than ..~ JInOg cont.:t were aubmi"bt.ed to the -shelLed
afi'Vice ft 'teat; some· depos1:ts give OFe auitab1e for' ba:tte1'7
..u.ractur8 SDdEveP&ady are arr-anging fo~a 10 ton sampl.e or ,ore
to cezr"3' out moreemauati'Ve 'tests. ~e :Ma()2 content. ranged~
29.6:' w84.2j&.

~ty-f1ve aeparate depea:tta WeN ehip-sampJ.ed., .nd
the invest:1gatlon ind1.eatM~a reserve or l.fYI,009 ton.., .ef" manganeH
ON (e~. 0W8rl. J.953 - 93.000 tons)_ -based on a geo1.ogical.
.-t1ma'Ge from. "tape......ured GUtcropa.

'!he depoa:1ta OceuP u repiaeements or anllceoua chert
'breec:1a which reElSd f'rom tha- .".,-atber1.ng 9f' upper pPQ1;.eromi.e
doJ.om11;1c 1imeat,_eeenta1a1ngi,lt.~ nodUles; the ebert ~"ta
eo11..t in join'ta. 'dnk holes, aridbaslna formed in the ~eten.e.
aDd 1!IIIIlganaee ,repl.acea theaillea m t.his peal:M.cm•

..... ,. . B<tvt4Kr'P4~~(M,,4n. IS"l.h.)~_v~~"~:.v·~ --q. <1J ...~~
JJrfRGDUt::!ttOli wr......;t...~ ""'-'- ., 1f...:.-l~~" ~f,.l..JAA ~~"1~ <L......,( .........,~

~f---~'~~ 1

lIan.._... first PepoPUQ .from the Bti"&D1ne....BPae~
area by m.atebf'.1'd(1924l~ Fl.mte:ane, (1§?' d.ur!.n.g It arvey Gf the
:Lead. d~:a1t.a at .._We. repmt'ted that. manganese oeeUl".Nd til
tbe &:Pea an.d. outcrop$ eon"t1:rme4 'to .the· so_h. ~ (1955) witb.
de 1.a Bun1::T ;tmm the W.A•. Geo1..og1,e.a1.~. p~ane-'tab~~
S'amp1ed and gt,1ma1;.ed PeHPV-e. of mmganeseore on the wooa.,. Wooa,­
ftel.4.

".... .authors aamp1ed the wooq Woody deposiu frem 23rd
to 3J.a't JbO" 1955. and 1;-.0 eoUeei:1Qn8 were made; one was sent 1;,•
..tal.B and oru (A3.e~u. I. S.W.) an.<l the ••acm.dt:o lIP. It.. A.. EJ.J:Je
Chi&r Ge01~'t ·of tne W.A. Geo1.Gg1.Ca1. SUl."Ye7. 'The sampling
__ apee1ft.ea1l7 ~8dout. to·d.te~..the? the OPe could.
be uaedln· t1Hrt ba'tt-e1T i nduab7.

LOO-ALIft' A1m ACCESS

~. Dang..ae .;posits GCC'l'l» in the 8&1.1th-east eo1"1'l6P 01
~awagtn. "a~ in an area that was ·&nee part of Br~
$f;a't1oa; the d~t. are .aa't 01: the llU1.1ag1ne. - OallDve:rr Hi,,:.-
87-- .a:rai are 111th1D 'the PUb.- GOldft.e1d &J!'ea. .

.. moat ~ant depoa-1.t.~ in a no:pth-.,ut.hbel~J '
25 :mUd .l.ong an<1 S mUea Yd.deand it.i.e part of the ~g0Pl".Range.n ~ J!t;. SJdne7 i.n the noPth. to about 6 mi1ea~ .(jf
WOOdy 1f&04T oeek. . !Phe·dapont. azae ref'$;Jl'"reQ 1:0 as~~.

b7 tlie loea1.peop1e.

A wee1tl7 ah- _pv!'~ eondue'ted b,. "_Mrk.. ., lt1ller.,
A'f,iati1.GI1 P't7• .Ltfl~o ~a pt,. Be4l.and. bo sagge4"I£111aa1r&P1.p­
1fJd.h !3S 1iIUe.~ .. ·of· 'tbe no-rthe~ qpoild:t. A fl~ :PO_
emmeeta, .Pt.B:e4l.e« to 1;_ cocmg8ll ~tt. a diatane. ot • mtleal
fr(a hlQa'e 1t. beeeIaa·a good gra4ed roa4 to 'the actual matigan...
depoa1.t_. a~ d.1se.nee or 260 lUUH.:f'mm~.Kedlami. '!kPM.
].argo ~..". the.~# 1!fullag1nG' am <>alIDVel!" 'have to "~.d.
as wen aa v~ua.aall.ergu1ll..... ,~are.., aeeeu to the
n.e1d 1& tbiref'ore pouibltcml.,. dU21.Dg t;he 417 .-aaan f'1"Om Aprll
te~.'

pt. ltedJaD4 i.a the 1l~ pet rt:11!al.d~ o£ ope "
t"r<ml ~hi. di.trietJ; the 14aPb1.e Bar 1;0 P't;. lIe41and rai,1..,. .....
_u.abe4 1la.1952; aU. buD: ham!li.ng 1. now done by road~"..
C~~.." ..•-: usm.g 41eHl... tru."cks of 1.5-25 'ten C&plte1~uauallTebar..g.
£5 Jl8J1 ten f:mllll the dapeai.i; to ~. -.nand."~ •OFe 1.1I .•t0re4
... p .... l1B~Ua .....e1 iaavaUab1ef"ol-~rtro~t~ 1ale
•• in 1954-55 ... ~-t lQ"·1UL.P.. ; in J.953-54 9.006 'tons of ·ore
a~ga1»ut; ~ _. W&8e~t,ed. About 4.000 to 8.000 tonIl
1.. m1necl par ,..aP. -
GEO:LOOY
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P~r1_roeb;ont'h& _a't. the.. are 1'lsnked b7 P$1:mi.an t'luvio-'
glae1ala whlOh ezop Ottt on the fiatt valley which eon1dnuea wut 'to
the· oalmv:eJ.- B.1ve1" and then nOPth aJ.cmg the Jh:1l.J.ag1ne - Oakover Rtver
S7&tem. ...,. b&u1dera and pabbJ._ :t.mm $:be f11lrlo-gl.1aJ.8 littert_ vaU.en in exPOsed. .-'tiona i;he pebb1&. are set in a b1~ ~

84,.~.ma'tJ!1x;5 a H' :teet: of 1DU41.ilDeetone anti ehalcedOq
rtar'JRiDg the ~..,. QaJtover BeCla.eep the_ P&DJdau aeaJ'l'8'Rta.
Q1'£'c1a.lpav:~.• are via1b1.. '2 m1.,lea no~ or lJea1dne gGPge and.
llOu:th of'llG~ UthepCreek t'e mi1ea sc-uth eaati ofLc. f!J!R)j !.n both
1oea1i.id&8 the g1aeier had. .'Ved towarda the. nor:tb. .._.

- . '.l11Ia ee~ Precamb~ 1I'OeD .r the(bteg0J!7 Bange
eea1.at 0% ~r ~zo1c .etn._ end greenatonea.. 81;r1k1:ng
~-_~ - 'fhq ere inia-ttded b7~" on tbe eaat.em s1a.~ and
_.ve.. r.i.aia by. fSPpeP net.• -.e"zede (!f.U11ag1ne)..·d01.0Dti:t1..c. 1il1e~:f ~
~a "'aan~ Oft tba _.t.~ a_. 9J.e oo:a1;ac'5 of "tJ1a
LcJwexa lU'Jdl1pper P1l'Otuoozoj.e roaD 1s f'auRe4 in man,. places.. 1tle
Um--' 1n plaeea 111 rau1t«i. andte1.«e4. and al.ong the ...t .C!U7
.r t_ .anp it tOlt'mS ama1.1 • true'turea w1th dttp.v~ :tftmt 2ff! tt>
~; ~ 1',...... hae~ beds· and lenses ot p~eh.ept nodlUea
and 1Sb1Bl.mS:t.- fem.ne4 dU~ 4epaa1.1don.aeg1onal~~':L~
t'oPJDa a.,-rml..1necm tlle westem margin of the greenamnea~ th9
t.-ugb. of' 'tM.,ne11:ne ia oe.eupj;.ed by tile~ braeel& aDd. ...
..«at-.; ~.~ ..~t .aou:th of. VlOOU7 1fGOO7
.reek. ~manga.ne_ dep&s!.'t.a ar,6 lIibo1l7 cont'1nec1l to tb1a beJ.t
of J.baaone- e_rt~ .. a~en.e.. Becben b~et.
baa been ~seda. a mappable ux:d:t 1n otJter parts or the PU'ba:Pa
·area (~v_ .-t al... 1~5S >; it ov&rlle. th. t'lolild."t1o l1:meatone
at C8P&1d.ne .Ga-P. 1iha1."& l'teon1;a1na a t~ of~ and _
oecur-a at ~ji.an P001 f-outh. or Wa..~g1ne) an4~ Yarri. 8&&t1011

ORIGm OF TO -JWIGAftS...
A .":lar1_.~.. be'twen the _tw leg&a1; ge~~eea

8f manganese .ore i.n W,..A•. 1.,_. that in tbe.. ~ Range.... and.. _tba.;'t. in
'the !redO. BaDge ... ~~..... ~T aPe, bethusoe1.atM wlth
upper Prote__ic delom1"tin 11meat<m.ea and. are replacement. ot
a aU1ceoUB~ b:reee~'tideh-baa· been der:tved f'rom the llmeitonel
I'll p3.ace8 a .~cme flltrmaa.~ vari.Uon or 'the bPeeeia.

De d.'epHit 1a the Greg.,- RangB baa been .regaz'ded asa
~emeat bGd.7. (oe.a# .J.95Z)., but. the· ;ebeJ!'t breccia baa not been
recegn1ee4 as, a utdtbe:to_. .... \:Mgarded'tb6mang.... as
Wrepl.u1ng auielfiM beds :tn the~... J,nnlllng jQ1nta
ami. ao1uU_.,ari.t1.... ~ e.bert.~ .. a tmit 1 s nOt; easi17
~p1.ed ne:e th& ore .~-t... but. t.beanthora haff. mappe4. the.
mn.t. 1D. ot.heil'" eMU and ~t. -,!S$eeu_ the 1IBnganeJl$ n$.1d~
~.

·'T.tJ..eb119Wn, :t"ed. bmc.a.ncl ye1J.owLsh do1em1t1.c llJDia~
eQni;-1n1n g ....,..~. nodu18. an4~ui_· _a:thell'1l eas1J.7.J
li.~ng the- ~.h1.eh 'a1~~ 1nca:'d:t!.-&& OP j&tnt.
in the~,__.or •• trs.nspOP'tedto areas or lOw Pelle:r~ ~

ehe3.'t .. Pftb«b1.7 poor],:,. c emen"ted, o,--ea1e1:um and magnea1:mu .
car~t&. am it was lai:&r rep1.aeed b7 ae.ganeM ... .... !.ron.
Bwt· mangan_ ._ probably been d._piv_ f'rom the limestone.ana. the
nei.ghOOte"blg._" ttenr&P Pro.. ttmO.. ···zm.c baa1.. C VOJ..~(UI. ~ greena'to~e.>-.... - oopp. •
Upper Pm teroZGie "baaa1.'t.-. Anal.,..is of' the dGlfmdt1.e 1.1ma~
.... 0.12 'toO..~ .. and of' the JOlmge. vo~eamu 0.16 to O.6'~ _.

_ 1n the 'hand 81"&Cs.m.n. ..pi; ;p1ecea are 1nM:P1.aeed. -.d:lob.
mangaD.alie vein.. 1eaving on1T :t'9a1at.t pa~chea0r 'll'hUe chen.
in ... c..._ l319st of' the Vti!"1coJ.oued ebe1!"t x.ma1nal.1JU'6pJ.aeed
by maDg.ne.... ti~ ..XJlljdnat'S.on of their seet10na ab.ow
e1.ttar17 ~t ·-the eh...-t ._ be.enreplaced b.v .mauga__•

t.nI& depmd;ta oee:uP e;t th.. aamfJ general. l.evel.wMcb.
~ul4~ "that ~y rormedona 1.-e_1 lmad attr.f'aee with low
reUef ....~al.o1r int.Pnal. d.ra1nage. ~ wouJ.d prevent 'the~
of ~g ~ -aa1.ui;i.ona. . -
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'fhe predQD.1nant ~l'Ja1. 1.s 1)1'r01us1~·~ with SlUll1 ~$
of b~tm1teand...$.tr~ of· :psnQ1t.l~; in sane· depostt~ (IL0.261)
b~~ ~J!lwa 1~1Y 170m "tb4. p.fd~1Bll.e, snds1de~i 'te are
qt.l1te .~. . .

Mine~c ~tion byLl1.B. Rober'ts of tile. Bureau
or lUne:ra). :Resotl.:"09S C-see Append1X Po) .shows the seqnenea at events:
relating to the tllQtlga1¥lt·seaepost't:h.1n .and begS out the thsOl7
posttitated sJ:iov&.

1lV4£!1l!!P$S :ro~ Battm ~a4. om
'lt0hem1cs!.'" grade ore. as-41at-inc't !rom *me:-taJ.J.urgiealft ~t

is purehasedon theaTatlsble 1~2eontent (mtmms abou"t 12-75%)
as .,'te~ bY' ,s'tenderd mathofls ·ofens1Ys1&

}l~~1$ usei as e. de"po1.ariser in bat,$e:r'les; it 1s
m1_~w1tb ~8Ph1t& or carbon b1.eck .·and solldamtnonium eb1or~:J
and the wbo1.e maiste:ned1t1'th e solntion of ~:i.um chloride and
s1_ ehlorlfi1e. 'This =-xtare 11$ ~ssed round too pGSitlYe earbon

ca'thode In~ b"te~.

~be fG110wiDg srticJ.oe hI' C.amp(19]8) gives a cone1,t18
s~ of the general. G-cetWrEtneee ilI1fi qualities of~se
dl00dde sulte$bl.e for d'r'f/ bat"te~1es: '

tt.a~$S 41ttdde i,~ p~eb1,. tb& most 1mper'tant
!~i_ in ~. ~11:s, an.d its purt'ty end eardit10n
have ."1t~. ef'rect npon the ~1ty ()f' tbe f1niebe4
proCiuc:'t,., Be:ceuaelt. 1s a nat~ :ma1:ierta1•. parUied
0D17 b¥ meol:mntea1 ~_,sJ 1't 1s.tib;teef;, to wiele
.~la-tl$1:$ depmi.1ng Qr{:OD 1'tsso-~ ar.d ~rea~.
The .prta:1pal.~sa.n.b1!eere .«es1gDatedby tbe
eo~ 9ftbetr ~ngl. and a~ Ua~ as f~Q1IS .Ii­

.on~. O$:U(tada~J~"ctm;t:CUb.~ p~ :R1car~ Java­

.se~ B~1~ .and.J'~_. mte_ an~r in
_gara.w.ehen'!ic,al.~1otlon_ ~c$1 cond1.t1on,
·anQ.~~~~.snit.in·ddlt-ha .'theY vd.U
oft·en ~Ue.r ~. J.o-t W 101" $0tbat greafo ~. in
tbeseleet1Qtl and nppL1ca.t1on of this l~dten:tmust
be·~·

~~sed:1e1de lef used. tn'the ~tlveelecVode
of' :iJ:q ceUa bec&.uee ·'o£l't:s (l$pO~i1si»gqua11~-or.
eb1l~~to81tUze ~gen 'to _tS1!'. 'tbe _tent or
tlds pOWer In~_dl~ha:a ~nt sources
QP&8.1'1!l 'to be.~'m of its J4n0'2 oontelltr. For
tns~.Pbjll:1psburg(lIon:tana) ~se ar 70peta
'CSn:t ~i8e, befE$er'aepc;ae1Ber. than Cs.ucae1anor-e
~ B6 .~ cent ~.lJla~rent 10ts of tie
__ .~;; 1.l.<>JIre-.e. the depolQ"ts:1Dg qu:a1,1.ty 1s d~etlY
~loBa1 'to, 'the.~ con~n:t~. ·ftJeZ'e'Qt)D, .. for this
~ ~·been~te174e~4.· !fbeon1J' llfeY.to
f'1Di10:ut 18 to tr;·G1l'lt the mster1a1 1ll Ii.~
~a 111. $ ifnhat'te%7~

-De ne.'taru ore,wro1us1te~usua117.ocetms mf:hd
W1t1lo:ther m1aera1.s· .auCb: as anlc~ e1a7~ lJmes'tore"
U&D. a:n4e""~..1rou*eoppe.r., J.ead, arse3)ic. 'sU.ver,.
coblilt, 1f:JlI81' ex1MJI ·.or msnpn&se"and probab17 other
blgredients. Oaits1.d$ tll~s. depo1arlzing po_1.",. tbe
ft~ss .(if'. a. .• s.t-ven. O~ for ·bat"te.t7 .·ue 18 4epa1de'at:
(Int. qtla!ltl'W··1UJd k1Dd of. impurities present:.. !'he
gangue m1ne:ra1.s 'Vih1eb. are 1nsol.tib1e 111 bol1:1ng hy'ti.lro-

()<.t-/ cl:LL.'.... or.10 _14.. ·· ·&lS!.e.. 1.~us~ .. exeep.- .. t 11S 'tbey'dUute· the
I ac,:f;1v:e m,at&r1a1. Fe:rne cine, up to tbree or foU3!

per cent. as we-U as the :lower oxiile-sof mangaD6 Be ee .
al.so ·barnilesS$ but me'ta1.11c iron aecidenta1l3 m.1xed tn
tl. ~ laver:!. ael.~1;;er!ous. ana· us\la11yall. :Shtpaants
al'epessed ove~ magrJ\&f;.lc separates ~o assure i'ks re­
movalo..: The other -'1110 e1ements.. partlet11arlJ'
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(a)
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<e)
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(g)

(h)

(1)

(j)

-

the ore mnst hay.g eJ:7stal strnett1.reof .ge.rn.ma-!l~,
er'3Pteme1ane or:PY'l'Olu.alte type;

M•.·.2• .··.eotlts.._ .to be.. a m1nfnlmt.... or 1f1J'. pre:terab17
85%' (equivalent "to 45-~ Mn};

ntcke1. not to 6x:ceed 0.05% and coba'lt !lot to exceed
0.15%;

arsenic ..en4 ent.imt'Jn.V note t.o exceed 0.05%;

copper 1'lO't to ~.xceed O!t'OS"; .'

::LfS'ad not to exeeedO.l~;

iron as :ferrie GX1tle not- t;o exceed ~

m.o1stta.'s not to exceed 1f; -

mt1tl!t be J.nw tn phosphor-us' <»1'ltent;

tbssUlcaeosent is no't a1.in11t1:ag:tactO:r of tbe
ore.

It" tbS.•ore Ba'ti.1,!f:J.as tbe.ee- C~~'E'.l t~3'sts, itmila't be
submi.tted fw .'$he!f 'e!Jd. sanloe» testing to· be sure, the· ¢GIl. \fUl
bo14 l1;se~. ·ananotsuf:eer. poJ;,ar1S8;<tio11. e:f.:reets; this'l.atier
1iea",~8·pencdof weeks. '

s.tlneIa·et. :&1•. (1."2) de'term1:ned that tbe c1'7s'tsJ. structure

·ef gemna-B.~.T,•..'.·~..'e;Wt1f..J.ea.•.· by.'.'. x-rs¥..· d .•.1:r:era......e't.l.Oll.t' was t.he 1llO..st
SUi'table ~, . '. '... ~, then fO:1.l.QW.ei1 ~tome1eneand "then
pyre-lus.!~,~tom.ehue1s the-ba?i:.tltt de~C'1eat. p,s1.J.ome1.8DB"
and it, like ~:tllS:ite, :na.s t\ te-tr8gonal etrEsta!sYst.em; psilo­
mele:ne .isort~ie.. Gsmra-unQe is though-t· 'to be a di~rdered
form, of the~ mtnerat :r:am_Ul1i.-e.

I:t ••$ also foUlld that:tl~ gt"1.n1!1ng ·of the oxide was
d.-t~t.a1 t.:o good. cell per.f~;arelat.i1"e1Y~()a.rseoX1de
hatvlng 'tbe.·~~ s'truct~ .as beat.· .

~ fr-aa the:.GOJ.a 00~st~ West ~~. 1s the blgges1;singJ.e
source €)f" ~_e bat1;e:ryol'etn ~J1()r1d. . B.t.tei.7-:poo~ ore
1s. m.i.Iled .:erom.~&~W. a..w••~ ··$M it prov'illes .~ 2O~ ··of·
Jblstral1&"B 2,soo tons amU&l.requ1~.ta;; someoreeomes fi'ool £i.go,
Papua; mos't of' tb$ remtd1l1ng ftquiremants .~. f1lled bF i$pDrt-s from
the- GoJ.dOQ~

~ pace ,lit" the ore 1n ~.1955J:C.cfh~ 'B'.S.W., variea
.troJn..i14-~O per ton for 75'1' lblO2 toA1 per 1>onrozs ..~b.02­
~be price o:r t.m: Pe$k lIm ore for m.et:&11urg1ed prceeaees 1'I&S
£1.2 'to .s14 ~. t.on f'.-o.'b.: GereJ.dtGn tn l.~

B1!'nken lit'll P'ty.. Ltd., in 191tJ28t1pnla'f;e:d tha't f'rfr·
" me;;all.urgical proQ$$B&s 'fine are waste coatai.nf

J (~) ~-;

(b)1esathtm 3% SlO%i

(e) less tb,e.n ~. Fe;
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MataJ.. and orea~ 1Iho earr1.ed out testa on the -s-am.~1:~~~'~~:':
reported that eer-ttdn orea, vis. MC211~ MC'2:Ll" MC54( 2}~~"!l~~'
lIC5'l{2j and SOuthe~ 1)e.posit (2) were worth eva1uatinge~'t&~y
by,aet'c.ally ma.ktng them into drycel.l.a; theOO~anY' i~~!....'
investigating the posaib~J.ityof obtaining a :to-ton pare~Gfan:y

o~ the ores ll,sted above.

DTHOO OF SUR'lli"YOiG AND SlliI PLING

A f'1.1.ghii ,was made OV&:ra the field in a. D.C.5 aire?~~~:'"
f"1.yingat l!*.1Q :reet~ and three north-south phot-o~hle nights .ere
made at l.e,600i"e&i;~ producing photos at a Beds of 1800 f'setto- 1
inch (J. :: 2li-BOO).. Photos at a seal·e of 1. : 37_,500 ha~.,l!~~'
become ,availabl.e to CQver the mole Nul1agine FoUP H::U.e L""6a'fJi.
lIldeh the ,manganeae &eeUPS.

An overl.ay waa made fro-m the uncontrolled matched phot0.
and thie waa reduced photograpb.ical.ly to aaeaJ..e of' l.mci1t
milea; mangme,ae de~.itaand the regj.onal g eo1ogy we~~,.fFlJ, ":0Il
th:laG'Ve?,l.ay. ' 9'.'h.& Qeposib genera1J.yara no1; vary" ~i.~us ,on
~ ~l'hGtea~: but th&y a'tSnd'outvePT eJ.ear1y ..hen rl~ftd:~ an ,
airceratt; ~ small 1801a.ted. unpeggcild deposits wepa aeen1.n~a

_y..•~encling 'north.north weat .f~ MC268~ past Mi;. SYdn;&7. to ,r:a
pOint 'e:~i; of Braeaide; aJ.1 theae deposits were aBsoe~ai;ed }dth the
dGl.omi tie llmaa't:&n6 () p the breccia.

sti.m.ated t<mnagea were c-aleu1.a:ted. by pa<;.ing the length .~

mil wi.dth of the depoai.t an.d meaauring the height with a tapca; It
factoro:t '9 etibic foot of ore to the l.ong'ton -..8 then 1l8:~~~ '·,c.

aannato .'the tonnages. Due allowance lIaS made for ~'P1:e .'- ','
oceu~eeB 0.'£ ai.li.C&.0U8.,manganea$ bPeCCia ..wi.. im1n the Q:e.~,.",.81:&; .n
toDnagea tbe~1'cpe Pa'pPeS&1lt a ge-ol.og1e.a1. estiBLa'te base4 GIl
:measured expe.~. and. tIl,e mewn t~e may inereaaee6nsidenb:LJ'
1Il:l$n the~~ ee drU1ed' or open~ut; MC268 f'oz. exampie
hall an .3i:imated reserve of 4...300 tons bef"o?& it was· open-cu:h 111
1954; atneeth&n 4.:000 tons have been removed and about 10.0QO
"tona at1.ll Pamain.

sampJ.u were taken by chipping t'Pom'tl1.e SW!"faee of the 0:'q.~
and" where PG'ssibJ.e.bl.oeka ..re b2'Ok~ 1;0 ebta1:naeen.tr._·
in ease fiil"rf'a'ce. asmp~e,s had been enri~. The c:hips were t,'­
mixed and divided:. onehal.t' waa sent ~. ltetal.B and 01:'68 :for
anaJ.ya:L•• "the other haJ..f -to the state Geological. Survey.

DESSRIF!n6!i OF IlmIVIDUAL DEPQSITS

'i!be'r~ .'1fUl.. b6 treated in numePie.aJ.order,. which has no
:t»elat.:L-en:to t-h'& north-south 'tremof the depo.s1ta. l1npeggM
depe-sits1lill 00 l;Nated at the end.

"M.C.· refers to Jlineral. CJ..ai.m am the sut'u tIJa1t 1nGi1catea
the e-1.a1m is within the 1i.Wagine district of' the Pll.bara GoJ.df'!.EUG.

/ LC.55.L (Jfo-rtb$J?n .Mineral ~d.icate)

Th& depo;aUa cenaiat of a no-~...trending line of detached .
orebod1.ss-; the southezan part of tUs line '.baa already~ worke'~
''.Fbe samp:L$d Q.&pont (1} is exposed in a amaJ.1 guJ.lyand is 1600
f'eet nol?''th. of i;he8outh-wesf; eoJ?n8r .di.~ peg of the deposi.t. The
&uterop1B irregt;thPin shape ..and. i.n Pi.. nus sink h01ei and
joints in the unde;pl:ying geni;J;y no:t'"'t'h-eu't d:1.pping dolom1te. ~
"v&~age thiem$J-s is 8 feet s:Bd the un'llo~ked d~posit contdns
2,300 tons of ore aaa~~ 4~.6~ JlB02. .

D&P&$:tt {2}ia J._'200 fl;. N.J.W.c,T deposit (:t). It haa.
-:: been partly mined but opsps.tionS iJerese1eetive beea1:Uie iron 18

.found. in pockets in the manganese. About 4,'800 tonso.f ope
aasay;...ns 5a.~ Mn02 are still a vaUabl.e.



·one bears 1678 (:mag.) £rem thellO.rtbern deposit which was sempl.eQ
as (1)Je

(1.) 'The tepoal't_~agesl.t. feet in tblekDe'S$ and conta1n$
560 tons of.~ grade maugaaese; 'there ls machV1s1blefiarrtlgfnJ_
breeci& 1n ~best)uthera enremity ofth1.s northern deposit. Asss:s
resul.ts gave 51.$ MB.02-

(2) Jfhis southern cJepos:1t- .aveNges 6 fee't 't1l1clt aRiJ" contains
6.100 tons o-fo-re ~ing71.~~•

.M. a.-i!"ik (BortbernJl.tDe1"a1.$yn.dic~)

ilhen 'this dreposlt, was opened ape .. l.2foet face e'ff_~_
ftse~l the O~ appears wea$h~ .e.nd·coll'talns e~'t~ wad .~
~BOUS matar1d as wen .. as .bite enc~'tatl()ri&~';1oat
J4:dea.., Ore re'~S: .re1.;;900 'to.nsass8¥1ng 64.7% 1lI~. -

.!Ci1!!~ ('I$s1;r:a11an Ores ptl'~Lt4.)

'. . ~cl.a1m eons1'Sts of .two de:posltl3; tbe l'lDrthern one
(sampled 1) 1$ aconsp1ctDusc1ren1ar f1at-toppeddeposlt~
12 fi.t.1Uak.X't cont:aixt:s s11t~ mangeneae ore ne-u tbecentre
(1£'t;uQ;epQsi't. ~. :011, 1$8northernedg~; pure .l.amtaated 'bot1701:de1
.hem$t1teoccura tIl.~ke't:s in some puts on .the 'top ·of t;~. 4,e1»s1t;
the.'. .s1J..1ceo,US. or.s ~. ne:t pers.i.st.. Ili.~h.'..deptb# but.anow....,..... .!ng... "".::fj.or 1ts
persls'teaoo the reserves of ore are 10,,000 ton:a l1_q1D,g 64•.1.~
_.·,no:!... n.e e1Gsest ou~p ofoo1cm1tle limestone is 500 f't. west.
of' the me.. . '

D.e:seeomldepos1,t (2) 1& 11)00 ft. soath of (1) ana' f"tJr$s
a~ll p~e: D£are Slbou-t 6 f't"" 'th1ckgiVing800trJfiS ~ ore
asssy1ns 10.1% MnfJ,2+

JOan. (J.. Rieck ,of Rflgged.· HiJ.J.&)

~hedeposi:t 1$ i mile 881; ·of mt.- SYd_Y" .~•. 'thlsc1:etm '
1&~ BO,st easte:r13: 0"£~ 4aposltBe1.1gnS-il _s't 'to'lfe..t al()Dg a
f'au.l:t.1.1._,. It, o~:rlies dol.,om1't1c l,.im$snone whichdfpsSW 111; 200,.
~. l1mes'tone beJ4J91the~s1t1s 40 f"t. tlUck ·andi't rests •
mt.eonco__~on 1Murated.sbs1e 'aftti e%7SWJ..1nesehi.sts.~be
deposit 1s 6 ft. tMek~ 12Q.ft..:to11g# ad 20ft. 1I1degtVing 1300
tons ae ore assay'1ltgn-_~. '!he o'ther two deposits wm be
~te:d mlder ·~ggeai1e~t". '

~l(~en lU.U. pty.eo.Ltd.)

W241iaeJ..ui!es 'the largest group of' l)rebod~s Q1l the f1e1d
·ana ;eQans 'the _st:~1~~ l.eD4'bark. ~pp1Dg on '~he. 'tap of
a bU1 of401em1't:1c 1meswl1e; theou'tcrop 1s -e1ongatedat ,~.

ftJere are.. 1i~.~erAt~.po$lt .. thesou~~~ .(~eG
Aj me~s 3JOft~ b3' £I.l...n~ '$D1ts It ft,. in rtslble t~~~ ­
gi'l'1ng's tmmage, of ~oee tons of ore -a~ag 16.9l' mtt02,. '. 'fj!he
eenba1~lt (~$tI B). lssm$l1Jj< m.etts~ 30 ft. b¥ 36 f't- am
8 ~__ 'th~_ gtvtng 11 ~~'Qf 1,190 .toilS or ·ore &8BQ'1ng81%~
The aortbsrn.d&pesl"t(~edc) 18 200ft. :tong _ 50 ft•. wf.4G ,ana
&verag$8 9 'ft.. ill tMckRa_;~ gt~ 1£¥JOO 'tons f1t ~~~ng ,
'76.¥J!!!l02. .

S;Q.:tceous breccia dpes Qecur on the surface w1th'tbe
mBngtUleB& in ~b1scl.~ 'b:~ J.Jl. View ·.efthe re:~ts~n..rteJl!' ,.'
tJ.P8'n-ctltc-t-1Dg~, this ~_la is ~.azpecteQ to peX".t$l-~
be2_ the sn;ef'.-•.

" .M0268.. (N;orthe~ !It_raJ. SNnd1,eate).

~Dlsdeposl~was open cut In l.~.•Stl.<1. moBt.o~ tbe ~~•.~.ne4
" in 1955 was 'e1P6eted to CQDle fJvJ1 thise1a~ .~. ere .. 1•..1I~.~

'With dol<ll11:t,le limestone" :and tr'aees of si1.fceons: breccia .Be· n~ble
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.,he base of 'the deposit Ueson dalcmi:t1c llme;stone that
aips .1.20 te the E.S.E. The de'posit. 1s divided into tb.ree 'boGies,;
the sottthernone ls~a·ted f'rom those 1mraed1ately to ftb.enortb
by asmaJ.l stream. 1't met1l.stlrfts 45 f~. by .36 :f't,.. and ts 4 rt. 6 inches
tb1ekgiVlng BOO tons of ore. The no:r'tb.ern bodies are reeUy O~,.
'but they are separated on the surface by a _ne of$i1..1eeoua breee1.a
with sane manganese; the mozoesouiiherly of' t::neaAi: northern d:&posits
measures 80ft. by 55 .n. and 1s 11 n.. » inell&s'hiCk,. ,giVing 6S(lO
tons· of'oze; .tbe northern de;posi:t( sam,pl.at,l) 1s· at. present be:UJg
W01!k:ed ·end.v1d.bl.eore~~s 36 n. bS' ,60 t't. sntt i&18ft... thl;ek
g1vt1'lg "'2f)O. tons of ore .~llg56.!~ JIl102. T'~ S7I1dlp:aw has
proved a further 14 f't.. tlUekneas of fmC by driU.i1lg 1n the fl..oor f#
the open cut,. aBd. tMs _d.dgJ:ve, 8 m1aim.. of 1,.~ tons ·of ~~
!fhe 'to'h&l aceessibl.e ana p1'OVSdo.I'e is 'th·tlS 12.900 tons. .

Another Qe.pO'slt (samp1.eo B) ~...crops l milesout!1-sot1'tb-ea·st
of ·the nm!nopen CGt; It 1.s in s su.U.y and 'the mange:neae repJ.scese.
j.111t fi1.l.ed w1thbreecie in the G'olOOl1tie !Jmes'tom" as_l1 as
171ngdirectJ,y on the beddl~ plane of' the 1~s'tom whtch dips _at
e't l()Q~ 'l'otal. me:ssu.red 'toanQ~ 1s6~OOtone of' 0_ asaaying
51.51' 1ftJO~ .

ucW (1fOr:thwn Minerd ~1eQte)

~h1s depo$l't us' the firs't to be extenst"f'e19 worke4 on .e
fi.e1.d~ end ndnlDg bedqua~were msaeM;re ln195~", -r·ne· high­
grade bulJtmateriaL bas been mined, but t~$t1n~lns much
good oredls'trlbuted~t sUlceou.s 8Di eartby numge.nese.

~he westerly' deposit (sampl:e (1» 1s ~ottt 2: ft. t.hi.e~- .:
ir~e~ in: p1~ 8nd0f)1l'taiJ1s sue· slUceous m.eDgaDeSS ore on. i'ts
SCU$hern pa:rt,.. 2.000 t,ons of ore asseylag 70.0% ~. are a vlsible
re~-.

satp:te (2) westekanfrom. t.he work.ed GepQS;'li, b~t .g004 01'8.
s'tl11 rema1Ds sea:tte-red~ 'the leegular\ifPrktng-. SSlt.P1es
were "taken f'r-Qme~ feeS's end the ore ..bad a~mmt tblelmess
of J.2 ft. Reserves are es'tima'teq at 2~ tons .c:Jf. ore "bleb
~.77.5~~. A ft13!tber 800 tons });ave been~d bY dr11.11ng.
A sull@ Upos1t of 1,000 .wnscrops oat 200 .:feet to ~he nartb-
~ast.

~o~aJ.~s:fe ·tbee1.a1m a1'$ abo:u~ 5Jaoo tans.

~he ~sa has repl.acea the· s111eeous br$ce1.eOVElr131ng
~ ao1-.ite. andtmreplaced bJ..oeks ar breccia are lltUierous .
~~ut the. depo.s1t; .smsJ.1 pa1;cbes ·ar do1.cmite crop oQ't~ the
4epos1t.

MC27't*. 11fer'tbe1'n Min.ere1 SYniii.cate)~t \

~ ..sna:u deposits oceUI" in ;be. vlc1Rityof .this e1.Ja1m.
btlt .tbe:r 'areelt~ too sa'll or nave·· .too much si.:t1ceous breccia
wl'tb the ~se to be of pre.sen:t...a••

fte deposit samp1.e _asGFas 90 ft. bJ'I5. ft.,.~ ls 12 ~
tlnek; tile W6'Stead of .'tbe~s1't ~.~ l!$osil.leeo~~.
~be~ tons of ore assev 82~~.. bnt 1f ~he S112CS 40es ··..t
persist w1th dep'tb Q f'urt'b.er' 2,000 'tous me::! be.expeetfJi.

gzg (Nor'~1.ern Mineral syndicate)

Two depOsits g~J1 "this c1aim _re ~pLedi 'the~n..
cme(samp1'$ tt) raea~ 45ft·. by 9 .ft<er&M 1S 0 fti~gZ~ )
JOO tons of ore assaYing 7'6.,- Mn02* tfhe _stern4epoe:i't (;SQ'm.pLe B·
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MC27!(Borthern. Mmeral Spftcste)

lfh1$ eJ..aim. is m:tua'ted 2 mf.1;&s at fgO from 1ro247 sndcon$1st-s
of three. atlj.acent ,de:@O.Bl't.$..... Whichbave8;Vidb1etonnageC1f1..000'tons
of O?e assaying 75.4"" :Mb.02.

MC2li (ltor'thern:Mineral. Syndicate)

'.fh1.$ claim eons.latsof fi.-e· orebOOies which ·are c10se to or
in tl'le siaEJof·asueI.:L g allY. fteJ..e:r:gest ilepos1t is 60· ~.. by 40 ft.
ana is 15 ft. 'thick and isassoc1ateQ "if!th doLomitic 1:1me:etone
dipping 250 to the was4 P.U es~1mated7.000 :to_ of ore .ssaying
15.O$MrJ.02 .1s .e.xpeected fJ.aal:a. the' elaim~ but this~ be lnere-ased
cons1de:l~b1Y'.if the m-eb.ooy penetra.ted tbelimestone €lown dip_ ~he
4eposi-t may' prove to be one of 't-1'e heat on the fie-J.d.

~ were peggea by R..G. C;gUlnB fO'l! Broken HUl Pty,. eo.
L~· in 1955. and 1.t-be cl.alm coversZ1.04)~res end 1s 8.4 mi1es south
of lilOS.J. 1'hed:eposits occur on the'--et:iSterns1.ope of a prGl:d.nent
quartz1tlcsands1iom bUJ.." near the scnl~bern bound1U7 at Wen.'a'l.liisgU'!e
s:ta'tion.

'l'he northern of tb$ ~ outcrops (sempJ.edas Southern Deposit
1) V'Qrtes greatly in depth; an average of 7 ft.. in ·oe·ptb gives 10.500
tons or ore assay1llg 814..$~. .

The'i81&Uer SOQt.hem outcrop (sempled a:s Southern nepos1t2)
averages 11 ft.• · th1ek g1v1ng 2.560 "tnns of ore s.S$aytng 83.$~•

.Aecesa to 'these depgs!ts eou'ld prove tlif't'lcultfor befavY
vehtele:s¥ bu't in vi.ew ·of ·the· tonnage~m qua1tvor tIle Q1:'ettr.n1la-ble,
the eol1s~ti.on of a road woul.d be practicable..

Seversl smell de'DOS11is~ seen intbls aNS at.tlisttmees
from.. i to 4 miles south,- sorrth-east 'andwest f"rom t..l1e e":t~

The eoUD't~ rock 1s .quartz!~le ssni'fstone with smsJ.l a.-r>e.as
of dolom1tic limestone f"~ 1l1l.1ers.

,unp!sgad .d!po&1ts

Ralf ami1e east of MC56b. ani .1400 t"rom liC51L ~tWQ ·snaU
depoe11;,&; the larger Is' 6 ft. in thi:C'~ana coniiaUis l.600tonsof
ore assq1ng 51.6%:Ml'102- The s:n.aUer bodWcoma1ns !50 tons.

Abou~ 400YQPds weet of UC211. is.s eoalJ deposit or 500 tons
of ore assawing 1Q~ Mn02- There 1s muoh s1-lice-oua breec.ia
~'ttered tbrongb. t1':le deposit. and th1s would req~ selective
mlningunless the siUca tila not pera1stat depth.

Aboutiml1.e west of .ra021l. 1s a small bu'teonC$n~J!!lWd ..
deposit of 500 tons assaying 18.6J' .MD02~ l:t is. easUyecee-ss1b2.e ..
ana. forms a proml:nee:t knob on the .top Ofa ao1aa1tic l..imestG- h1U;
other sca'tte:red. poorer grade aeposits Gecm- associated ~'th breecla
which over1.ies 'the limestone ~ 111 thiearea.
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Eipt pollshedse~t:lonS!.andtwoiihUl eec't1ow:r .Fe mad.

from the Qrespeelmens .Snbm1.tte:a; ..r1lY a1~ac.·1;1._ WEt.S U:sed.. to
1~ t,be minen16 .he,~ tii ..as p&S$1b1e to obteiUa Te'1!'S'
n~U!1Upure :pcJ1Jder~ . .

. .~. prine;lpe1. ~_~,ral1n the Gre 1s pyro1.ua1te~
Jfhlen is present as very COf11l'se #ained aggregates wit.h1~Tid.ua1.
~:atJJsren.g1.Dgup to ,;'0.... e.eross; fitle-gra1ne4 mas_·~ • .hose
~ge.~aln. size 18 ..6.0004S.. ~. appesrl_troplcex~t ..-:o. ~er
_Jttreme1y high magnif10tlttO.. It also fol.'mS a ~ red1.ttng fibrottS
aggregate's whteh~ up to O.l5 1IEl aero~ .

Braunite 1s the_xt: ll1Q6't im.pertsnt mineral in the oPe~
foming fiPProone:wlY 1_ ·of the. totil1 opaque~_ mi_rals.'
It is present as angu1~t~~~ s..t!bhed!kal cryst=al.s ami l.uge
1r.1'&gu1~ areas. whieb have bee-n strollE17 fractured, and which !lleaSUl'"ft
up 'to l.S lm!1 aero... It appesre to be t.eti'lle$t-4:epes1te~at' the
aangariese minersJ.a, .a.ni..~. bee~1nte~ete4 .-i11It of ~us1t'e
and ps11emelaue•. !fhe~ar~M~B.11I14subb~ ~a.itaLase
",cementer) by f''ine1Ycwstantte ~~ua&te·...~.

Ps1Jome~ lsaf rape oee~llOe in t. ~t~~;
it ie p1iese.nt as Q.D.fj Sl¥U C17atdUqa: .tn catt,lDgsn area Q1f
hraunlte, ttakrsest graJ.11_asuretio.15 ml11 a<J~

~he. :m.a~or .noa-Q,peI!tJe eoaati'hlent of 'the rock 1$ chert ~cela
;t~_wld.eh~. up.. t& 1 <8 acr:o-$$J .~ coDslst of:equ1-gran~_

ClQ'&ZUt o.c016mm. across. .~ f~a~$... a ~row· rim· tiE cb$l-.w.
FraoitJl:re'S elUting~ 'tbe. s;l\Ct1ws ee filled wit-h a

~DCi .~afl.o.n ~ .qUU'tz:, the ·gr.a1'll$I1ae of' 'tIbie:h r-aages frem.. 6..17
ito O.Ol mm.

0m of the Si8c'ti,0Q8 cot181siJe4 ·of .~ c~oeat..e in the fo2!m
Of :Lax"ge irregular ma,sssaam1~~~~,,"atal~ J:!1a.1W
sboWiDg Zieni.ng~ aJ1dtbe largest ee$f11"lDgO.65 nm.~

ftJe ,Edges aJr 8Q'.l1$ Qt.tbeery$tals ere·~ b¥Jl1m$ Qf
eJ:u4ee~...~ 'the ~_'te tobeesrUv in 't~. seq~__~
the seeond:genera't~Ol1,s111oa. In no Place in t.l1e s1lde is tbe
~8'tetncontact w1tb bJll8ccie~&" but ·$b·.sance of t1id.tm1~
angge;sts tbBt 1t fs 01: lats7 &ae than ·tbe ~oc1a't~ of. the cbell't
(earbeJnatetw1Jmi1lg zaeadt1.;vwt.h ve'.q a11ght~~.

ft1J1 veins of pyrolusite eut~s'S ea~te.and ._-eona~
quarts in one slide, and in .prevl·ousIy·eXemi:nedsUde~~
quartz vetna e.ll.t ~.Qltls1~.~st1Dg an overlAppi:ag penoo of
depos1tlenfor t hi'.sm1Dera1.

!fhe; ~S:C~8 of bra_tie preseXlii 1n the. we
iDdleete fa1r'lY elear1Y that: 1;,Jl1;$m1~s.l hafl been f~d in
assoe1ation with .ne chert banda ·1n tJleor1gtJ:lS111me.3\Qne;; 8l,.1d has
been Sbattered dur1ng t.ba~ pe~1od of brecc1s.tiCJL . I'M
contp&&1't1on - (~ Fe) 1fJ'5.' ·MnSioJ- also euggeats. a formation. Geil
t.here bas 'be$u fieestltea aV'~1tl, ~1blr fiem. t1:le l~action
of~se trGa t.be umestone .and tbe ebe1't baDll.

- 'lhe taU.O'IllDg sequenee of eventsls asrlVed from the
f01"9going faete.

"1 1. Brecciation. of the 1..J:m.estone eont.td.111q elieri beals I'I1tih
essoelataa b~u.nttalt
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