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H;lOE;=1DesC dcrosits 10 the 01'"8[':017 RSDCe, '~7e8tern l .. nstral1s 
were eXHlJincJ:n,J C'~/::pped by of'1'1c.ers of the (Jeologieal Survey of 
western :\us:rnliD GOO the Bureau or UinerGl. Resour-ces Jointly. The 
invest1Gation iOQicateo the presence oZ 93,000 tons of monceoese ore 
distributed betweon Sl separate bodies contained, in 13 .r.;roupa. llumerou.s 
smaU bod ica encll containinr l.eoa thsn 200 tons t11: ore havt': not beeD 
1ncl.uded 1n the tonnagEt!'est~~ tee 

The grade determined by-chip s9.Iilpling the aU-rfaces of the 
·ontcrops is generally high. The ranee 01" composition or ssmples 1an-

: ' Hanganese, •• ,.(llO) ••• 
lron .... (pe) •••••••• 
Sil1ca •• ~(s102) •••• 
Phosphorus .... (P J ••• ' 

PerC;~D,t. 

47.54 to 
0.71 to 
0.81 to 

treee t() 

51.79 
7.35 

17.82 
0.15 

'fhe4eposi tB occur as replacements of e111e1t1ed bands: 1n 
do1om1t1e l1rnestone and as .fi1l1Dgsof, 1rrcgt11~11· c8vlties in the 
11meetone. A :fe-s thin Jer::os1 ta in the south-esatern sector of the 
.field overlie qutlrtzose roeks. 

T'B'l<"'!'St":~!"'~IC""" . . ~~~~4t iL~ 
,'/ 

, ~ 

Durin;::: the period ,23rd september to let October. 1952, r.. E­
de Ie Ihmty, c·eolo17ist, Geolosie~'!1 ourveyor ~'jestern Australia end 
the ~r1tc;p e.xt~t:l1neo and GIDPf-Dd nucc1'Oi..i.a small deposita ,of ms.bgaDe" 
ore on the western ed:eeo!'Qreg')r:f .Ennse. These deposits are 
relatively De.; Giscovcr1es 11h1e.h U(:lG not prevlousl7 been su.bJectsof 
Oo(,·;P1ci'1 il""'·e"".!o" ..... ', ,$.40"'-" ....... I.... a..t'f ,.,.v ... u. ..... f;,;&.4. .... 

! ·The· pnrty incl.udea W.L. Graydon,. fLH.R •• aDa representatives 
of 'lc$trsllan C:-es i'ty •. Ltd,,. and the lIorcJlel'll ti1neral. SyDd1cate. 

I 

.If TrnnspoMo ~. Ragged lUlls eir-stnp to the deposits, and 
u1.tlmntely . to ~Icai~thal'ra, ~8S provided by both organisatlons and 
Messrs. ";1 .. al~n~;onaeennd P.R. Fletcher,. of llort.."1em U1De1"61s 
syndlcnte, guided the party in the 1'1eld. All. this assistance is 
grateful.ly ackno~leoged., , 

10 1937 the Aerial. t"teoloGieal. ~1ld Genpb~sleal ~:H.lrvey of 
'~' lIortbern Austrslla ,surveyed aod sampleJ lead aer.osita near Braeslds, 

apPl"Ox1m;stely .30 miles north or tbe aree here under discussion, and 
passing reference wa-amaos (l?inueene, 1938; to low grade manganese 
oceurreOO8B w1tb1D the area then sUl"Veyed. 

As a PE:sul.t of the inspection 10 1952 de la Hunt7 compiled 8 
separate report (1953) which 1s 1n agreemen't with this present report 
and contains the saFue .flgG,l"SS tor estimates ofreSON6S. 

LOG " ~ I "?'fV' ,~ '\<'t't\ ~ " ..... - 'i t . ,n~ ~ ,c" J~-.j:I!J.J ~ ' .. V'V '~'£i't 
.~ q *t .... 

The maDeanese depo~s cccu~ 1n the SOt1.t.h-east.ern corner of 
Wsrrawagine .ltk~ tioll in t.he De Grey dist.rict, .~h1ch· i'oW.8 part of 
the t;11oo1~a (lollli"ielJ. T!:ey occur,y ~t strip BPPl'Ox1r..otely 25 m11cs 
lOllg irom Dortr~ to co-uth by 2; QUeJS wiele- aloog the western edge 
01' Gl'Cgor:; l~Qn:fo • 

Th@ ecntr'31 :,-;06· mos t iri!portant group o~ oepoei ts is abou't 
2' to 3 oiles enst 01' the (.H.~ .. :over River end 180mllee In 8 (11rect 
line e:3st-aoutb-0:;::;::.tcx-ly ~"l"O\"J }'ort Hedu.oo. 

A wee~d.:r :;ir 5eNice conducted by f;raeR(fbertsoD.-t.U.lle~ 
Aviation t tJ. L W. connoeto fort Hodlnnd \11 th Rt\gged lUlls a1x-strip 
wbich is, ;,1.th1n .3 , .. 11cs 0:.: t.he northernmost mGo:'~,~tiea3 oer.es1t 
(M.0. 2llj.;,.;:,.ar.;twb1.y :,:00(1 !'Ooda connect. ,~jrr.oV1at;ine hO.."'lesteaQ 
wi th f.:.:,r .. tl~ Tnr (lOS r::1103) ~;nd i'ort Eedl~~od (200 1:11169) Ie anti a 
stlStiuO ~r:,c:.~ Go~thc:r'ly from the lWJlcstoad along tho course of the 
£";[jkovcr :~i~ ... ~cr "to ~::::rm1ng "'"ters pool «(;Q miles) pilsses \:)1 :'h10 (1 feu 
miles of 011 thi; oGpos1ta. Access roads betwaen the existinG trc.ek 
6ft.P1 +~e. V~\1"ions dC;.JOs1te coulJ 'be m~1d¢ e;,aUy- ocross ospinU'ex flat. 
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FIg. L Manganese body exposed on clIff-face, M.C.S3 L 
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M.e.53L. 
CONTROL OF BEDDING 

AND J 0 I NT I NG . 

Mn Fe S;02 P 

® 49'2% /./% 17·8% O'IIX 

/ / @ 52'9% 0:7% 10'1% 0'07% 

/ / / 
Fig- Z. Isomefric sketch showing control,of manganese ore bod/es 

b!! bea;dil7g and J·oint./ng in d%m/lie limesfon e. 
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Port I.~..;dlf;oJ Is th:; nenrest f"Ort for sh1tlMcnt of ore from 
this d1at!'ii:~t i.:nJ it lG ~n2~o!~tunnte that the J.1orblc Bar - I~ort 
1:0dli:1tlJ r'l;l!lwo;t wilich served <, ~ .. ro:·:l1s10::: c11nert.l province bas reeently 
been demolisLJO<i. The total d1st~nce from the manganese depoa.1te to 
the f..ort 12 oi: th·:.; orl.)er o.f 2uO oi1(;.'3. 

.-~ .. - ..... - n' >(;·1 O~-I (.1:;; ., Ii' '.r 

The roc::s 1n .. bleh the rnanr;anese deposits occur ere 01: . 
riull.aeine (Protc;"Ozolc) age and consist of ir(!ptlre dolomit1c limestone.,. 
more or less si11cii;icu. and interbedded sondatones nnd quartzites. 
The rec:;iODel s:ril:o is neriClionnl commonly ranrr1ncr between 
1I100r1. and Ii200S. Centle t.o t"Llde:ro:te folding bas ttJl:en glooe with 
the re.oul t tho t,.-; local dips ranODe rroo 75 west to 45 east.. were 
encountered' io the orcas mnppeti. Smnll intense stroottL?lCs were. 
Doted clon,£: tbe trestern ooarp or. th~ rone'! where the 11.~9tone 18 

. Viall expoee-J lrJ a vertical ~nee about 40 ~cet high. 

:" A well developed 301nt system in the IJrJestone trends Gester13 . '.J\ i end in some lrurvOOCGS .hasP1"'Ov1dcJ fovournble loci :for manssnese 

.. 

~ ·4epos1t1on. 
\ ' 

, ~ 

.S111c1f'1eetion ·of the limestone has taka!) place ~ . 
replacementoff.avourable beds, which nt.ny be several feet tbiok, 
vltb chaloedon1cs111ca. either red or ~h1te. Barrow quartz ve1n1eta 
ere also devel.ope4 1nbedd1ng panes. ane ;joints. 

1J.'be s8ngsoose depos1 ts USU8ll;r rest upoh or are snrrottnded 
by similar red ,jaspe:roid msterial end may conte1n small patches or 
completely sille !fico 11met?toca fth1.cb.ratain.s traces or its fo:mer 
bedd1Dg and ~o1nt :structure. 

At the northern GOO o£. the &l"e81nves·t1geted the limestone 
Q.l].Con:rorrJ.i'~bl:r overltos vertical schists which prest11Usbq are of 
Uosg,u1to crco~~ (Upper i\~,~~COZ01c)aze.. . t' . 

.' Alone the ueatcrn .ftzee the ~n8e is :flenked by th broa4 . 
vall~ 01' the vt,.k-.:.over r,od D!..:vie rivers •. The vnlley 1~loor is covered 
with. ellU",,1unuh1ch 1f'~1uaes lfirge widely scattered boul.Q rs of 
gneissic cran1te ~;nc nt.l.l1lcroua sCilnl.ler bouUiers of quartzltet lImestone 
sr..d basiC' lava. cut.l1era 01' the Braes.ide 1.1mestone form bil'tt.es ana 
mesnS rising' t6~bout lfJO .teet above the valley floor. 

1fO thecnst the l1mestotl$ 1s OV'er18:10 b7 qu.artzose se41ment. 

c;Wb1c. b 8 .. re 8.nriS.' rentl.y ·confoxmsb~e and "hleb also contain raangnn1fel'OUS 
.. deposlts.BrosU geologie-e1 featu...~are IndiCated on the loca1.1t7 

. sttetch.. .. .... , 
'\.~-~ . 

. :be t~9nrape!e nepos1 ~! • 
Individual mBnganese bodi0S are relst1vely small but make 

bola outcrops whlch are consp1cuous i'eato.res of tile hieber points 
within the subdued rel1et of the region. The If.irgast ~l1ngle bod,.. 
occurs 10 Me 247 aDd measures' 300 feet lons by sbout 50 :feet lilue ana 
ataoos 6 to 9 :eet above the surrowlding zroUDd ~evel. . 

EOredly, the Gcpos1ta may be classified into two ~~" rts. 
(8). those 'bf' s large ·outerop area, SUCh $6 the example in 00 247 
mentioned above. aDd (b) those wbicb outcrop as long narrow reefs 01' 

/may be poOs. The former -type whicn .xm/coOl'o1'@able to becoing and prQbab~ 
7efa.ults. from the ;replscementof.8 eUieil-1ed bed,. 1s re~8t1veJ.y thln. 
bu.t the !at ter, oocnpy1n~; .eathered-out Jolnts~ ml'iY pe:rslst to flepths 
which eQ..U£.l or exceed the outcrop width. i\tl extre.,-Ll6 example of 
persistenee to ccpth .oelow a narro~ .ou.tcrop is shown in Fig. 1., ana 
fl eOf./'t.1nat1on Ol" both types is dapict;~d in the three-d1menslonal.· 
alotetc}~ ot' a C'om:[;11o~te6 orebodF 00 00 5-,31. (Pig. 2).. . 

~'here the base or fi C!lDSf;.neSO body·1$ 'uposeo ·it 18 seen to 
l'Cs.t cD f:~ betlJing r.l1!.ne ut:u1ost :ijh1ch it tero"..iDates abruptly. Th1a 
ob&ervstloQ ~!Pflies to'ooth types of' orebouy..,. 

. . 

The or-c is both M.ro sod tough and effectl'Yely resiated 
atteGdr)ts to cut s::~r.:lDle chDtlOel.e in it. In outcrop 1 t is blook. 
8OL'16t1mes 511i~·~~,.ly bro.;D1.:Jl'l; i'rcsr-..ly :fract-;,.~red surfilCCS ere blu1sJl.. 



". 

. .. 

• 

-~-, . .." 

./ 

black oD·d the mioeml appears to 00 ernorr...hous. J:ot!i,:.tOidal forms ere 
Pl'"Osent but are Dot cor.mxm. The outcrops nro bouldcry; f"1brollS and 
radiatinG varieties of' manganese ore fJ~.!.y be found fil11ne the inter­
stices between boulders. It is considered thAt the bul~~ of the ore 
1s pyrolusi te ~n;d that the f1bl"O.ts nOd radiate varieties ure (:t..(.,p:. 
pyrolus1te. A thin SClale of soft p~~rolusi te ("i) oceurs in venical 
streaks on steep i'aces ~{here r:seteoric \'lste:;,' lu'1s drained from hlgoo3!" 
parts 01: the outcrop. This is r;.Brticul.ar1.7 noticeable at the overflow 
.from shallow pools which 1'orm in small hollo~s OD the upper Stlrfsce of 
the ore. This is striking evidence of the ease with which mauganese 
f:lltl3' be taken into solution' aDd Ndeposi tecl • 

. Those deposits which lie on or 1n the bedding ere uaUBlly 
enc10aed insn envelope 01' ferruginous mangsneoo ore and limonite: 
grading by iraereasc or silica 1nto Jasper. This casing may be from 
se'Veral. inches t-o e te;;r teet. thick. on the other Mod the contact 
between too mtln.c~~ncse oro of the vertlcal. bodios and the enclosing 
~1maatone is slH."IZ'!;-B,!> tIDtl the 1ntel"Venioe ferruginous or siliceous 
coating maF be .11 t tIe rnoret..ruan a thin akill. 

The orebod1es on laG 247 are surrounded by s111ceous reeks, 
mainly Clu<~,rtzl t~ ov~~rlyins e thinl~d 01: qU8Pta coDglome1'8te. but 
the Ol~ rests DO lim.:;stono which fihoW8 aJ.one the eastern edge ~the 
nortbern boa,-. . 

'J.'be 11mc.~tone does not outcrop f~ther east lina it 16 probable 
that the depOsit.s "nUO·s .564. to 273 rest upon quartzite. . 

i~~hoJ! of Ho.r-.;e21ofi ~qg Snmpl1pg. 

ifhe oepos1ts were surVeyed by plsne.tab1ew1 til etsdl$ QUilsde •. 
Hei.ghts 01' vertiCal or ooar veI"t1cal faces were measured 'bF tape or with 
theatadia rod. Tho SiiSlloutq1ng d~pos1t.s on kSC 211 anQ noor the 
:sout.ham boUllda't'lr ot' ii'arr~elDe S tc'ti.OfO vera measured 'by compnss ana 
pacing.' . . ". l' . 

sampl.~ were taken b:r chlppin.:~; .:from vertical. f~ces or from 
across the ontol"Op where access coulU not be olrt~:,ined to iT Jrtical 
reoes. EVcr;r enoi:iovour wag made to cleon the toce 001'01-0 sampling b7 
chipp1.Dt; ot£ & thin skin sOo to take 6 unttorm aoount of sampJ.e for 
e8Cb unit length, but owing to the extreme toughness of the ore this 
colild notal.wayG be done' ana. flll"'theHllON.lt beeamenacesssr,:v" to 
devlate f:rom tl straight 1.,lne fiharc 'this would have taken the sampling 
track over e smoot.}l f'ooe which could not be broken. Sampling was the 
responsibili tw 'of' de 1& Runty but in 'al.l 1nswneea he and the 1111'1 ter 
we:reagrced t..tie:t the samples were the most representative of the aflr!tace . 

'that could be obta1ne4 1~ the c1.rc.u;rr>.£'b:snee~ . 

A fector of 9 cubic feet of o~ to the: long ton has be$n 
used Zor tonnsgeeat1r:Uilt1on... Too tbeore'tieal l"igUl'eU eppro.x:1m&te1l" 
8 enb10 rcet to the ton. 

De§et!l~:..':i,.on 2f,.l~iv.1(h111.1 !J1nttre1 Cl.tii-Yi1!_or.Pel2S! • 

l1o....m. 'Z"R1s {l.11~:v;Jl cl~1;;l (l:.eld by A •. R1eck of Ragged Rilla) 1& i 
. wile wast t~ I..~t. Sydney P,nd ~PPl"OxJ.matc~ 2 mUea esat-south-eaa' 
rrom the as~....d ll111u 'aiX"Str.1p. 

i 
'l 

'.It. nar-;t"Ov oepoai t o~ massive mengaoose ore Vii th easterly strike : 
oecurs on su1>-bori~lltal l.~1Cst-lh'1e. The oreibody ~Gsurea l.2O :rest in ~" 
ngth by a m;0Jt~,mu.m 'tJidth or 30 tee~ at the base. The E.lvereee height of 
t:1.C crest, liu·ti if!. 10 f-eot. ~bove ~he fH.lr.rounomg l.1mestone iUld the 
de;;.oe1t 'e;ppeare to htlve t.i :tl.et base lih1ch is ;juat exposed. 

A t th~ point the- l1meatone 1. flP.pJlO.x1mately ~ feet tbick aDa 
oVerlies vertical crystalline schists. 

It1s estiiimtei1 ,that the depos1teontn1na ;tG'?$tl£98 temp; of 
ore:. Ho GQQPlos weN taken. 

r-q,268,.,. Nox-tbertl Y1ner~~ symjic~te •. A massivo taar.go.nese outcrop 
occurs 10 this claim which is 102 milessoutb, of f."lC 211 Dod about 
4 m11~s north tw west x'rom ec 247 a ' .. hg baaf..~ of the f5eposd-t 11e~ 
eoD1'oltOObl.yon 11r.m~3tollo which dips east-soutb-e.ast at 10 to 20 • 
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The :;}e:·o;:')i~; L~ d1'~-lded into 'three bodies of which the sou.thernmost 1s 
(l: scmll exten::;ion ci' ~.he r.lr.ln body' ;t'rc:':1 wbich it hOD been severed by 
stream erosion. The moin body which measures approximately 230 feet 
from north to south by ~ rnsx1mur:l wlCJth of 120 feet is dIvided into two 
orebodies by a sinuous zone of silIceous m!1ng~oese ore which has been 
exclUded frot."t the tuaot1 ty ast1mation. 

Reserves are est1mated at !t.3,fQ..2Q,Er; tgn§. 
r~~ Me '2~7 . 

.Y,!lp!ssea de~!?1 t z aPIT'x.!~E!t~!!~b <::1iles no~th of ':O .. 2fr]. 

ThiS depos1twh1ch eontc;ina !l11 estimsteJ 8,500 tons of' manganese 
ore bas not. been pe&-;ed because of di.rfie ul ty or- s.t~ceas. It is 
approached trot""ll the western t'ront of' the range. through a narrow 
gorge, bu.t 1 t is probable that nn easier and more clreu.ltous route 
could be found • 

The bOdY' is ~ shaped in {il~n with the bead o£ the T, Ylhicb is 
120 f'~et long by 40 .teet ""ide, S'!;~11tiDg uorth-eiH:~t iu conformity' with· 
the locel strike ot the l.1mestone. The h.ase o~ tlH~ boay is 'well 
exposed' alon.:; th:,! aoutb-eastcr'!j :t'fiCC ~llcre it rests upon siliceous 
ore eonte.ininC milCh pC1irtly Z'eplt:.ced s111c1.t'ieJ eouutry rock. The leg 
of the T extends nortn-uesterly tor 100 i"eat {~nd stands lJ~ :.t:eet above the 
surrol.lndin;~ lir:1estone. .A s-:!t.ll body parallel to the head of' the T 
extends for l~o ;.'eet from the e.O:1thern side of the leg to whicll it 1s 
joined by tt s11ieeou$ r.-~tch. Tbe T: shaped body has a totsl eres. of 
8,200 sq,Utlre feet by e thicknes3 rr~nS1D;: l'rom 2 feet to 14 ~eet and 
.s'tieregin~ 9 teet.. Tbe smsll sOI;.t.herl..v extensioll 1s 600 sq~re feet 10 
BrGO by n con.t~ervst1.velY' estim~tt,;d th1cz..neas or .4 teet. 

Tbe total estimnted. tonnage, excl.a-11ng the sU1ceollS ore at· the 
base~ 1s .§~220. lol'U.: j:cmsi ' 

G~CItles \iere chipped .f'romver1ous places on the vert1cal 
faces end combined os sample llo. GG/~/lO .I!bicb onanalJrSll' st the ' 
aoV~:rmneDt 'Chei:l1csl Lsoorstor1es, l>erth y1eldeu;- . 

, Ms.DGnnese .... (JitD).·.. .54.32 per cent 
, . lron ••• {Fe) •••••••• " 0.99" $!, 

Siliea.{s102)...... 7.74"" ft I 

Phospho~ .... (l?) ....... , o.cs ,- ,., 
110 .... 2]9.. BorthernMlnerel syndicate. Tbe aeres1 ts in this claim 
which 1$ approximately 1 aile ncrth-west of UC 247 compI&lsa five 
emalJ. bodies exposed in the b:;;.n~s !~nd bed of 6 oreek. Althongh 
the tot~l tonnage 1s small - 2,400 tons - the bodies are o~ 
1ntel'eSt in tbat four of tbem-pro1')~bly represent remounts or a 
1arge body 1n whicb control ·by bedding and jo1nting resulted 
1n 80 lrregul,sr shape. flhe sonthernmost body 1s exposed in the 
eastern bsn~ of the creek snd lie;s. lethe bedding with limestone 
both above and bel.ow. ~'Wo lBrger bodies at 100 aDd 150 f'eet to 
the north-west and north strike s~ right angles to the bedd1n.g 
and display vertical :aces or 24 feet ~~d ~ feet respectively • 
Tbe l$rger of these two boa1.es. tr:>.uagl""asse!i ;on intercalated bed 
ot' eandstone and 18 tl'WlCet-eo against ,too upper eont&ct of the 
eaoostOoe ~nd l1riJ.estoce .. 

f,~C'a 211-~7lt l~o~;ern tUnersl synd1eE!te. These adjoining 
clt:1\,;'!.s!" ~bich ore 3bout 1 \'rille nort.h-es.st from t:.{} .21107, embrace 
sixteen ore'Ot:,ll1ea ot \filion ooly three azt'e or aach significance •. 

These der,oeito differ ::'ro.."!l the pre"~e~1ng exaffl!,)les 1n that 
they nee :.:.r in th .. :: qu;artz1 tl! v.-h1ch overli9s the ~imestone to the east. 
COnseq,llt:mtl.::- tbede:.osi t.s lie .flet in the l.~ciJing ['.nd all havaon4" 
ahtlUo~~ Cepth. 1'he It .. l''[,:est body which is 1n I!C 271 is Z"vO :feet 
long by ::n~¥ert';i:e \110 th of ~5 :re()~ and 1 ta maximum thlclr..ness 18 
6 1:cet. Other. t.olJies in the· ereu ~nge f rota 1 foot to 5 :teet in 
th1ct:.ness snd Cor-.:: (H:~5oe16tcd with sUiceous maogoneae ore oi' very 10. 
grddO. 

?!Otal reserves are estimated ott-

Me 271 
212 

6 200 tons , 
1 200 R t __ _ 

i 
J 

'. ~ 

-j 

J 

. .~ 
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Sm:;ple OG/l.V9 t::', ken f'rom tho largest aint,le body' on MC 273 
yielded 00 nn:.:l:.rais:-

~8n£:aoese ••• (MD) ••• 
lron ••• {?eJ •••••••• 
s il1c-c •••• (5102) •••.• 
Fhospho!'us ••• (p) ••• 

55.65 
2.86 
2.66 
0 •. 09 

per cent. 
tt " .. .. 
• • 

L~C",21tZf This claim is held by the Broken nUl Pty •. Co. Ltd. end. 
1nc1udes the lv;rz,est group o:f orebod1es on the field. ~he d.e-pos! ts 
occur on hiGh Dl1();;:;cd npproxlmately 19 m11.es south of !!t. Sydne7 
and constitute B 1'e1rly pror~iincnt loc:)l Innomer!::.. 

The manganese om has been cepos1tell en l1lU(!8tone in the' 
crest 01" a small locml .anticline wi th ~:: north-north-e::sterly uia. 
The f'lsnks of the told on elthct- aide of the mElDl?neae bodies are 
occupied by a thin irrerrular bed or r,LWlrtz eonc1omeru to; that 
directly overlies tbe lWestone, ~Dd (!.usrtzite. only a very -small 
exposure or the limestone msy be seen along the eastern margin of the 
orebod1es but it is probable that the wbol.e of the sil1ceous base 
of tho ore reats upon limestone. 

'the manganese ore bes replaced the quartzose beds and 
probably some 01' the underlying limestone alaot"oat it bas not lIhol'4t 
8uccee4ed 1n replacing the quartz. pebbles ot'tho eongl.cm1e~te. 

?bo group of deposits eODu1ns two lDrse orebodir.:s; the 
nor-them one ruassures 300 .teet lon,:: by en f.lve~)ge width ot 50 :teet 
lllnOaverndre. thle~:ooss (heit.;tt 8"i)0'70 •. routld level) of 8 feet. 'The 
30llthern aeDosi t ~bicb is about cOU reet south of the northern one 
covers s l<.:l!:.:;.'Cr '~ret\ (2';,400 ~$re !'oet) but is only about balf 
BS t.hl.ck. .A • 

• .g. , 

.'J,,-': 

., 

. EstloIDted reaeNe8 in UO 247 8" 

northol.~ 'body'';'. .'. 
~olltll'61~ bod)" - . 
ether smull booie&'~ 

-;.. 

"13.500 tons 
10.600 It 
. 800 .. 

~5.100 .. 

'. '1'00 'samples ta~D t'~m the northern bOt:I7 1Je'" ana17aed with' 
the fQllowing results:- . 

·lio. 
iianganese •• (tm) ••• 
lron •• (Fe) •••••••• 
Silica •• (Si02} •••• 
~ho&phorua..(~} ••• 

as/l!/6 .'. 
47.54 per-eettt ___ 1..50. tf 

10.88 ". • 
0.01 1f • 

OS/JAil 
54. OS pe'l"-OeM 

2.59 tf • 
0.81 ff • 

O.OS" • 

~ 262- Northern l.tlneJiel S,.nd1cste. one fairly lsrge body ana· 
se.veral small ones of' 11 ttl.e sJ.gntiie8~e are 1ncl.Uiled in this 

• cla~ wh1ch 1s abotlt 2~ m11es 8ast-aouth-c:ist ,from UC 247 .. 

The liaDgBneae ore 8pparent~ occupies 8 similar poa1 tiOD to 
thtlt on the n""li.i.·'. claim and hsa repl.seed the lo~est members 1ncl.nd1ng 

.. the basel CODf"..l.omern te or the t;.usnzose beds 'Which overlie the lime­
stone. ~ome ot' t.he SlJwll bodies are very e111e·eons. The lerge bod)" 
which hss a t1t!:}xiruw;). thickness of ~, t'eet was sampled· (re/ll/8) btlt no 
samplea .ttero t.ak,e·$l rrom the SCl&11 thin deposits. 

Reserves are eat1maU:u1 e'ta-

Lt>rio bo'G7 . - 1.0t2OO tons . 
smal.le;rbodios - 900 n 

"Ii'. 

• 
11,100 " 

__ •• , .. fl " .. 

The composi t10n or Bmupla oo/U/8, which waa teken from the 
inwl"1or of e bou..idere'bout 12 inches in diameter, 18 1-

, . ("7"') Uqn!jsDese ••• J,~'W ••.• 

I · I t.~ , ron ••• \$ej ••••• ~ •• 
D11ie a ••• ( G 104' ) ! ••• 

57. 79 per-e eDt. 
2.47 tt • 

1.47· " \ 
_s._ ... 
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L~. 51lt. WfJstI'Ct11en Ores Pty. I.td. The snf'fl¢ "L". indicates that 
this c1sim wh1ch 1s approximately 4i miles aou.th of MG 247 is wi tbin 
the l1ullagiDe district of tlle Pilbara C~lcJf'leld. 

,. 

The lsre:est dap.lstt on the el~lm l:'oms 8 loy/mesa circular 
in plSD and about 250 ~e~t In diameter. . 

The mcaa rises t'ro·tJ tile tlo\)l" Qf iti"de vslie~ whicb trenas 
northerly p!l!'tc;..llcl to tb~) ~:cnernl str11:e, ~od lies east or the 
~1t:ncstone ridge t;!11ch tOI'mS the'fi'estcrn t1ront of the rt\nL~. A1 though 
the !'.e~ture is only tloout . .30 f'eet hiCh 1 ts isolation snd chBraeter18t1c 
shape r-ender it rclrly.collS!,:1cuous when viewed 1"rom the north or 
south • 

li~n[11neHeOre does not occupy the wbole surface of the meSa. 
On the 00 rth cdO) 8 Seb"DOnt w 1 th chord 200f'eet long is occupied 'b7 
siliceous Z'ei7u.cioO:lS l'''Ock. tlnd n roughl¥ cireul~r patch (mean 
diameter 105 ~cet) of s1mi10r rock occurs in the centre of the h1l1 
tope. The vertic~~l thlckness of ore ahow1oC; iD the periphery 01' 
the bod~1 6V'e~enS 6.5 t"aet. 

It' this s1~1eeous patcb is a ·thln capping on the manganese 
ore the ceposlt cootnins e ·sabstnntinl. tronnage oftbe order of 
16~OOO ton.s. I:C 00 the other hand the siliceous ferruginous l"~k is 
not & eeP91n~: but 13 the· base of' the tlmUr;ancsc ore. the msss probtlbly 
has Q conical form ana the ore 1.1C8 on 1 t e.s ~ ring 01 tr1nn,;:a1..1r crose­
section. under such Cil"Cllf!LStancas the mesa dapo-s1 t is not I11te:+7 to 
contain more than 6,OO(} tonb~' . .. 

Limestone occurs nt 500 fea~ ~ast o~ the ~eS$ but none was 
8eeD in the immediate vicini.ty or th~ depos1 ta ~bere the s~see is 
atrewn with quartzite and quarts t'ub~e. . 

Estimated rese"6& in the group eret-
Mesa depoe! t 6.000 ton .. 
Three sm911 depos1.te 

&oath of the tDe88 l,.900 ft 
1M T_ • 

7,900 .1$ -
ODe aum~e (~~/5) representing s thickness o~ 8 .teet .8S 

tak4n tr'OCi the aoutll-iieat vertical :face. of the orebody-,en4 J1,elded 
on finaly$is~-

li~ngauese ••• {lln) ••• 
lroo. ... (lo'e) ........ . 
SillC:ii ••• (U1U?) •.••• 
i'oospaorua ••• \.l?) ••• 

--.50.19 p6l'-Cent, ~/.-. 
1.51 1t. tt / 

9.30" Sf . 

0.01·fI ,*. 

, I " , 

m51iL. Nortbern }~.lneral Syn(J1cete. 4fh1!5 claim rfhleh is about t· 
iii1I6""'iouth of 1.i~57L, cont.aiDs tgopofl-like deposits each about 20 ~ 
teet lone by !i; Rr';:.XimUm \'jidth 30 1"eet. The oodiesoccttr on the 

. eouthsI'n 81o~:-e 0:;: hill and the Cf)W).try rock :tUlS fallen awn,. f'1'Ont 
the soutb side of oucn body dlsclosing vertical faces of 10 ~eet 
end 14 f'cet st the westIJrD tlod e~stern deposits respectively. 'rba 
occa.rrenc~ is on the eestern m.s~in or the ~1me.stona and 1 t is 
believed that ~~e marlm::rneSO ore is rastin~ anon this rock but the 
sur.tace 1.5 o"oou~3d bY quartzose detr1tns: ~OUle Nd jaspar occurs in 
cont&ct with th'i: ere on t.he north a1.de. 

\'etal eat1m8ted resencs aN 2.m 
sample No. GS/JV4 taken from the Yc.rt1ee1 face ot· tbfl eastern 

bOd7 y1elded;-

llanganeSCt·(Ull} •••• 
Iron •• {Fe} ••••••••• 
Si1ico •• (810~} ••••• 
?bosphorus •• (r)~ ••• 

51.67 per-cent 
7·.35 ., . fit 
2.21" " 

'Tl'aee • ·tt 

~!;. l'~orthern )11nora1 Syndic~te.. Reserves of munganose ore. in 
tb1s elaaiJa1 ""h1chis one I:.\lUe £ou.tb-eaat rrom ¢;C 54,L, • .are negligible 
sDd prooubly ilWOUD't to ,!~~a JiP,1L2.2Q tons, 
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i'he pr1ncip~Jl -deposit is apl;!'Ox1m.::tcly 200 s:jutn'e .feet io 

ares sod rests u.pon s11.1ceous rocks. Limestone \lit..s not observed ill 
the Vic1ni ty. .\ 

MC '!' Northern Mineral Syna1e~te. This 1s the southernmost claim 
on t e Z1elG oDd is abont 6 QUO'S scuth 0:1: liC,247. The deposits OCCllr 
in rour groups on a 11De t:rendlng nortb-north-rlest 1"rom the SOllthern 
boundary 01: the c~a1m. 

The northernmost ~~up contains nine sepur&te boaias but all 
aro smttll Gna 'thin. They llaoo the bedd1D,t; ot the limestone aod at 
least one of them, which in only 2 t'eet thick, penetrates the limestone 
down dip tor fl. SllOl'.'t distance. .Reserves are I'es-urded as negligi.b1.a. 
bu·t several hu.ndred tons 01' ore could be recovered when adjacent 
depos1ta 6re ~xp~oited • 

The sec-cn:! trou~;, th.at is the sceona i~rom the northern end 
0;(' tbe line. 1s about 600 1'f;St s11,;,:htly enst oi' south from the l'imt. 
The t:rllUp' cunt'Bins trw fairl:[ l~rsc oer.<osits of ~hieh the surface 
6imeusioni3 IU'C 7300 square fi!.~et vnd 9000 square feet. The first 
aent1cned i$ d1viacG by a sll.iceOttS r)·~·,tcb into t170 lobes of appI'Oximste17 
e;;,:,uHl ~'1~6;j.. i~he 6pf;8rent thickness increases .from 2 .teet at the _ 
northern eikl to 8 ~,,;et nt t~le south.. ~ae southern member o~ the grotlp 
1s 280 !'3Ct lGr~~ 'b;" uO t:.~·eruCe u1dth 01:35 feet. L1mll&rly to theS!:itlll 
bod1es of the oorthcrfJ ;;;rcup ':'~!J lon;-:; sxiG is parallel to the Btrlkeof 
the enclosinclimestonet but the orebooy- has' considerable thickness. 
,{\ t the SOtlUle::.'ll anJ. .or E) verticsl face of' ore 13 i'eat thick is exposed, 
but the. Dori~ilnl'll end is comparotlvely th1n. There is 11 ttle doubt .­
th!1t tbe ct1[loE5it is oontMlled pfll'tly by ooddlug and partly by' 
vertical jointiDr.: ?t,rnllel to the stri:';;c. An 6VCI"!Igfl tl1ic::nass or 
8 feet Win beon aG~t.lmed t:or the Po.I'l'JOse of tonna@ eale~atlon. This 
gl'l()upcon't~.ins f!st.im?-tedrcservce 0:: ~Z~lOO tons., 

,-:. ~ 

The th1rd group is 1 .. 000 feet south of the second and includes 
seven· separate bodies of which i'1vo ore too suall to add sieo1t1cantl¥ 
to reselVes" fino the s.iXth 1e cetl.rnr!t·:d to eODi.,a1n. 1500 tons. -.rho 
seventh eM l.srgest boCT 18. the 1rrc£~;1l:1. .. (ler.>C~:i..t shown in Fig. 2. 

'I'WO. parallel bodies i1h1eh f ill opened JOibts are connected 
b:r a thin 8ub-bor1~ntnl band of ore lying in the bedding. At ita 
exposed edge the beaded ore i.e only 1 to 2 retlt thick. I t .extends 

.. wester17 dOd '&be gcntlecU.p end is concealed beneath l.iElestone. . 

Reserves 10 the third group e~ est1G66.ted at .3.100 tone or 
.hleh slleht1y ~1:e than ~!)lr is eont&ined in. the seventh Geposit. 
t'rom which, two ssmples ~/flI2. aDd {1J/iii/3 \i9r& t.&M!m. and ana~4 with 
the :"oJ..lo.wlog reeul ts: - " " . . . : . ...::..... - . . 

no. 
llieng$J'lese ... (H6) •••• 
... i"\ (-' ... 1' .... 0 ••• ~ e; .......... . 
Sllies ••• {$lQ2~ •••• 
?iIDSliLol'us •• (~ ) •••• 

. asr;t./2 
52.87 

0 ... 71. 
10.06 
0.07 

per-eent 
b' " 
:If tI 

..It 

OO/1!./3 
49 •. 21 ~en" 
1.05" " 

11.82" .. 
0.11· .. 

Tbe fourtti t;.nQ sou.tb.ernoost ~:rotli> c~pr.is.ea eight £mti!11.bod1ea 
occupyinG .s eiroul;JI' Cl"Cfl- SOU ~eet in einmet.cr. Tbis group is about 
'l.OOO i'aut soutn-c;J,st 1'rool the t..1)lru grou.p just msantioDe(J. The 
RU~neanese ott"'.;;: is !~f;B~e:ieted with slll(.;oo,lOd aodii:~nta and containa 
ai~iceoU3 :patchell \'1l"~lch eal?lo~sly ;r.;)-.J~e tha tonnage ot ore. One bod,. 
with 1!1. Of';.,Xi~:1U:0 th1.ckncz3 o~ 10 ~ee't i.Jo.id a.att~plad ,Q;;U/l..) Reserves 
COL t.a111~d in t!litl 'bOll:? are est1rlst.J.J ~ ~ 1&,"'{} tOJ~k "OO.t. tho smaller 
derJOsi ts ill th1n the group b:&Vo not beeD looii1i~. 

8~l.oOO/Li/l. 71e18eal-
lI!:<nganesc .... {lIn)... ,5l..!54- pel" cent. 
I1"Oo ••• (Fe) ••••• ••• ., 1..68 BU' 

S111en ••• (SlO )....' 7 .. 70" .., 
Fbosphoru.s. ... (f)... ~.15"" 

?<)tal re8eNS:H~ contained within t~C 53L are .. taking tbe g1'Gupa 
of deposita in ortier from north to £Outla-

First &70up ••••••• a ••••• 

~aaBnd "-~-~-~~-~~-~~ 
.amsU 
H .100 mna 
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h""l'OU!, ........ ' .. . 
" .............. ' 

, '3,100 
1,.800 

17,000 

tone 
tI 

I't 

This tots1 does Dot inclutlo 14 sma;U oodies. 

Three .tlat-lyins: oaposi ts occur on the ¢c;sterly slope of hill 
in rong.'l l1uartzito c.oun:'rj aOOll.t 6 t111f~S' sou.th o..t- !.~c 53]:.. Access is 
d1tt1cult. 

~ of the deposits am only abotlt 3 f'eet thick ana the 
ether is epproximntely- 9 fEet in tll1ekneBs. Est1.fJ:1~tec tonna,s;ea of the 
three 4cposi tssre:-

northern oou,­
ccnt~l II '.' 

,tiGuth1.~rn ... 

1,400 tons 
1.300 ft 
1,900 tf -,,4,600 tf 
~ .. .... _, -

The aepoai ta fJere Gle!:su.red roq,gbly by campesa and ~1Dg and 
no ~mr,le$' \'"tcre t.nlten. ' 

I"l'l"il""in ",..p. ""0 ..... "i"""l",·v·n""~""· il-'r,o '1"...... .. ' v~ v Iiov ". .... !t • . ,~ .r... r; ... , .... :,t.'I -....:""'.!(;'; .. .. _.u a ... l' mr ... 

~he ;.wll;-:niles€t ore is ~::rf' secoDda!i'Y origin and is probably 
derived by sol.ut-inn from the 1r~p~ 11t~eatQne \'1ith which it is now 
associated • 

It' !:iPge~rn tlwt the msngaosEle: oocl.J!llu1at~J into \9iOrkable 
deposit ~.,. re!!l~ce;nznt 0;""> sJ11cif'1ecJ llCGS in the li!nestone and b1' 
t.he in.t'illioG 01' j£';1nts aDd solution c8v1t1e$ ~h1c.h m67 have had 
silic1fiea margins. 

ni11ctticntlon ~~ntl tnflnetlfleSa deroaition 'did not tette plsce .. 
contet+PO:t"5oaou.aly'. Some ot' the j.nteroot'(.#ed 6eoostonen cpn'tl:liD sharpl,. 
angular bl.ce'ks, c!' sl.1101t}eo ~i,~6tone jnd~eat1ng that s11ic1f1cs.~1oD 
took pl.ace ~nring Nulleg1ne tim$',. . 

, 
The manganese dep("s1 ts occ·ur at' much the osm& £:eneral 1eTe1 

which su.r-~sta tbt~t they rormed ona lnntl Burl'nee of lcm relief 
with slU.5[:,ish e~llWgetJhich p~vetlted the t'8p14 d1spe1~S81.0£ 
manganese bear~llg ;solutlon&. '-. 

~' 
~.,.. . ~~,-::.~ ~ . 

:. 



'., 
" 

t: 
'. 

• 

• 

.... ~, . 

. . .. -

AClillOOLRDqrmNTS 

Mention. hos elreaay been mde of the valuable 
assistance rendel'ed by both Westttal1nn o~es 1 ty. Ltd. end 
Northern MIneral Syndicate. If the tranapo~ provid6d b7 
these f1rms soothe locol. knowledge possessed by" the1r 
representatives bad not been available the surve7 would have 
l'eqUlt'ed 8 much longer period 1n the field. 

, -roo' ~ltfW 1e also indebted to r;~ .. W.L. Gra;;aen. a.H.R. 
fop arranging acconrnodat1on 1n Perth ani e~anglng t-rnns!)OI-t 
onwards from there end fop assistance in the field. t:tw. d¢a 
Bnnt7'a, Willing cooperation 1& Bl.80 gratefully 8ckno1lledo~ 
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• Ilcm . 

~ 
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A~proxl.~c811t% 

BaU mile west at ut. 
Sydnq 

.. mllea north-weat o~ 
l«:: 24'1 

1t miles north of· DC 24"-

1 mlle north-west of 
tIC 24'7 

About 1 mile norih-ean 
f'rom 1£ 24'1 

Abou' 19 miles south o~ 
lit. Syd.ns)" ...... 

at m1les east-eoutb-eaat 
from itC 24'1' 

41 .iles sOuth f4 1m '24'1' 

About half mlle soutb or 
UC 5SL 

One m1le soutb-east firom. 
gc 54L 

SiX miles stlutb of 
me 247 

Southern bounda 'P7 of 
Warrewagine Stn .. about 
6 miles south of MC53L 

+~ 

x't?g Rel'U 
1,.600 Compass & pacing onJ.7 

4.800 Contained 1n f'ottP 
bodles. \... 

8.500 Access somewhat 
d1f.flC".:tl~ 

2,400 t.~sX!mum thlckf\.ess 24ft. 
ReseNes in t ItO bodl Eta. 

~ 
6.200 Figures exclude amcb 
1,200 sillceous ore. 

800 

25.100 l!ainly contaIned 1n t1l'O 
bodles· 

11.100 One body with maximum 
thickness of 13 ft. 

" ", contains 10,.200 to ne. 

17.900 «lonriage d1f':fl cr4l1 t to . 
. estimate may lie bet­

ween 7,.900 &: :16,.000 
tons. 

a.zoo Two bodles approxtmatelJr 
equal.. 

- Less than .200 tona 

17.000: Calculated reserves 
ape contained in five 
saps rate bodles. 
Fou~teen emaIl bodies_ 

. not lnclu.ded~ mlr:ht 
Yield an apprec1able 
tonnage. 

4.600 Access dlf:f'lcult. 
CcmpB88 ~: pacing 
survey of denos1ts 
or..J.y. -

.:.:~ , 
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GEOLOGICAL SKETCH MAP of 
GREGORY RANGE 

MANGANESE FIELD 
WESTERN AUSTRALIA 

Reference 
R E C E NT I rv--. I Alluvium 

I 

T E R T I A R Y t@Tol§;l OaKover beds .- limestone 

Eg Eo> $a Dolomitic I/mestone 
PROTEROZOIC 

G·:·e':.::1 (Juartzife 

ARCHAE.ON I A I Gneissic granife, metamorphic rocks. 

.531. Manganese deposit with IrfiflerCJ/ Claim !((//TlOer 

A 

Running J1I~fers 
W.H. 
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