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SUMBARY

Hanganese deposits in the Gregory Range W.A., wers
sampled to determine shether they could be used for battery msmu-
facture, The samples were sent to Metals and Ores, Alexandria,
H.S.W., {(subsidiary of Everesdy Co.)} for MnOz anslysis, and samples
with greater than ‘?9% ¥n0s content were sutmitted to the "shelf and
service®™ test; some deposits give ors sultable for battery
nenufacture and Evemady are arranging for a 10 ton sample of ore
to carry out mors exhaustive tests., The ¥nO, content ranged from
29,64 to B84.27.

Pwenty-five separate dewaita 'ere chip-sampled, and
the mvswtigatlm indicated™a reserve of 10%, tonsg of manganese
ore (c.f, Owen, 1953 - 95,000 tons}, based on a gw}.agiaal
estimate from tape-maaured outbcrops,

The deposits occur as replacementiz of a siliceous chert
breccla which fermed from the weathering of upper Proterozoie
dolomitic limestone eontsining/chert nodules; the chert fragments
colleet in joints, sink holes, and basins formed in the limestons,
and msnganese replaces the alllica in this pﬂsitien.

_ (1924 (Maa3.s, (s2Fe %\NVW“ Ak b “occinn at [ O] @ quatpiz Bets
INTRODUCTION “ormiod e g (o o etn R
A wiloets o 9 wlwc. b Appmnnnce o) origim ottty

Fanganese wag f:trmt reported from the Barsmine~Freeside
arsa by Blatchford {1924), Fimcane (1937) during s survey of the
lead deposits at Braeside, reported thst mnganese oceurred in
the area mnd cubcrops continned tc the south, {1953) with
de la Bunty from the W.A. Geologieal Survey; plana-»tableﬁ,
giamp]ﬂdem and estimated ressrves of mamganese ore on the Woody Woody

L}

The authors sampled the Woody Woody deposits from 23rd
to 31lst ¥ay 1955, and two collections were made; one was sent teo
m.tals and Cres {Alexmﬁrix, H.S.W. ) snd the second to ¥r, H. A, Ellle
Chisf Geologist of the W.A. Geslogical Survey. The sampling
w3 specifiecally carried out to determine whether the ore could
be used in the batiery indusktry,

T™hs manganess deposits occur in the south-east corner of
wsrrawagine Station, in an area that was once part of Braesids
Stetion; the deposits are east of the Fullagine - Oskover River
system and are within the Pilbaras GSoldfield area,

The most important deposiis occur in a northesouth belt,.
25 miles long and 5 miles wide mds.t is part of the Gregory nga.
It extends from ¥b. Sydney in the north to aboubt 6 miles south of
Woody Woody CreekX, - The dsposits are referred toc ss "Woody Woody
by the locsl peaple.

A mkl;r air gervice conducted by MacRobertson - ¥Miller.
Aviatien Pty, ILid; connects Pt, Hedland to Ragsed Hills aimtrip
which is 3 miles m of the northernmost deposit, A formed rosd
conneets Pt Hedland to the Coongen turnoff, = distance of 90 milessy
fram heve it becomess a good graded reoad mm aetual matiganese
deposits, a tobsl distence of 260 miles rmm Pt, Hedlsnd, Three
large rivers, the Coongmn, Wullagine and Cakover have to be crossed
as well as various mllar gollles and almnpy areas; eccess to the
trgem is thérefore possibip only during the dry season from April

PDecember,

Pt. Bedland is the neareat port for shipment of ore
from this district; the Marble Bar t¢ Pb, Eedland railway was de-
molished In 1952: &11 bulk handling is now done bymaﬂ transport.
garriers, using diesel btrucks of 15«25 ton eme:l nsually eharga
£5 per ton from the deposit to Pk, Hedland, whers the ore is ab
"on graszs™ mniil a vesssl is availsble for further transport; the
ers in 1954-55 was bought by B.E.P.; Iin 1953-54 9,000 tons of ors
spsgying about 53¢ Mn. was exporited. About 4,060 to 8,000 tons
is mined per year, -

GROLOGY

The Grogory Range trends northe-gouih and conslsts of . |
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Precambrian rocks; on the west these asre flanked by Permian fluvio=
glacizls whish crop out on the flat walley widch conbtinues west Lo
the galwver River and then north along the Nullagine - Oakover River
System, Many boulders and pebbles from the fluvio-glacials litter
the Mlay; in exposed sectlons the pebbles sre sst in a blue clay
amd. sandatone matrix; 5 fto 30 feet of marl, limestone snd chalcedony
fmming the Toartisry Oakover Beds cap these Permlian sediments,
Glzecial pavements are visible 2 miles north of Carswmine gorge asnd
south of ¥other Uther (reek {2 miles soulh east of H.C.207)3 in both
loeslities the glacier had moved towards the north wesb,

‘The eariiest Precmsbrisn rocks of the Gregery Range
cmmiat of Iower Protsrozoic schistse and gresnstones, striking
porth-south, They are intruded by granite on the eastern sid@,
overlsin by Upper Proterozolc {Sullagines) dolomitic limsstome
breccia and sandstone on ths westiern side, The contact of’ tﬁa
Lower and Upper Proterozoic rocks is faulbed in msny places, The
limestome in places is faulted and folded, and slong the west scarp
of the range ii forms small s tructures with dips verying from 20° to
75%; the limestone has many beds and lenses of primsry chert nodules
ami *biscuits” formed durlng deposition, Reglonally the limestons
forms = syncline on the western margin of the greenstones; the
tmm af the n:mcliua ia aecup.taﬁ by the chert breccia and somw
ﬁx*eak' m& mmgmam és@usiks &1‘?5 ﬁmlly confine '8
of limestons -~ chert breccis - sandstone, ‘The chert brsceis
hes been recognissd as & meppsble unit in at‘,her parts of the Pilbara
ares [MVW ot al., 1955); it overlies the dolamitie limestone
at garawine Gorgs, mhere it contains a trace of mangmmese snd
ogeurs at ?i.njian Pool {seuth of Warrawagine) snd nesr Yarrie statmq

ORIGIN OF TEE BANGANESE

A similarity éxists betwesn the two largast acaumeea
of msnganese ore in W.A. 1.6, that in the Gmgag ange snd that in
the Teano Range =~ Horseshoe ares, They are bo aameiatéd with
upper Proterozoic dolomitie limestones and are replacements of
a siliceous chert breccia which has been derived from the limestones
in places & sandstone forms a labsrzl variation of the brececia,

ihe deposalt in the Gregory Range has bsen regarded as a
replacement | {m, 1953), but the mrt bmcia h.u not bem
recoguised as axm.it befors, Owen regards mANgANSse
Preplacing silicified beds in the limest a and i.nfilling joﬁn‘hs
and solubion gavities®™,. The chert brececia as a unit is not sasily
recogpised near the ore deposits, m tha aathors had mspped the
unii in other areas and 1bs presince in the manganese fisld becams
n’bﬂimxa, 1,

The brown, red brown, and yellowish dolomitic m:tm
eonbaining many chert nodules and “bimmta" wezthers easily,
libeprabing tha ehertwhieh elther collected in cavities or jﬂﬁnta
in the limestone, or was transported to areas of low relisf. The
chert mms probsbly poorly cemented by caleiuom and megnesium "
¢arbonates and 1t was later replaced by mmmganese snd some iron,

The manganese has probably been derived from the limestons gnd the
nsighbouring Lower Prolerozoie basic voleamnics {gresnstones), or
Upper Proterozoie basalbes, Analysis of the dolomitie 1ime; *
shows .12 to 0.699 ¥ and of the younged volecanics 0.16 to 0.67¢ ¥n.

In the hsnd specimen chert pisces are interlaced with
menganese veins, leaving only resistant patches of whits chert}
in some cases most of the varicoloured chert remasins unreplaced
by msngenese Hieroscople sxaminsbion of their mﬁi@m show
claarly that the chert has been replaced by mangar ,

The deposits occur at the same general lsvel, which
would suggest that they formed on a level land murfece with low
relief mﬁ slm intsmal dmimags. This would prevent tm édisperaal
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The predominsnt mineral is pyrolusite, with small amounts
of braunite end a trace of psilomelsne; in some deposits (M.C. 267
barytes, derived larpely from the psilomelane, snd siderite are

guite ,

, Hinersgrephic exaninetion by WuilBs Roberts of the Bureau
of Minerel Resources {sce Appendix &) shows the ssquence of evenis
releting to the mengsmese deposition and beers oult the theory

“Chemicel™ grade ore, as distinet from "meisllurgicsl™ ore,
is purchased on the svaileble ¥nds content (minimum sbout 72-75%)
as determined by standerd methods of enslysis.

Henganese iz used as & depoleriger ia baiteries; it is
mized with gresphite or cerbon bleck and solid smmonivm chloride,
and the whole melsiened with e soluiion of smmonium chloride and
zince chloride. This mixture is compressed round the positive carbon
eathode in ary batieries. ‘

The following srticle by Casmp (1938) gives a concise
gupmary of the genersl occeurrences and gurliiies of mesligsnese
dioxide suitable fer dry batlericss

"Hengenese dloxide ig probebly the most impordent
ingredient in dry eells, and ifts purily snd comiition
have g vital effect upon the guality of the finighed
product. Because it is & natursl meterisl, purified
only by mechanical processes, it is subject {to wide
veristions depending mpon its source snd treaiment.
The principsl iypes sveilsble gre designeted by ihe
countyry of their origin snd sre listed as follows -~
Hontens, Cauceslien, Africsn, Cuben, Poric Rlcan, Jeve-
nese, Brasilisn, snd Jepansses These sll differ in
egard to chemicel composition, physicel condition,
end depelasrizing powep, and in sddition they will
often differ from lot to loi, so ithst grest care in
;;g.e selection snd spplication of this ingredient must

*Hangenese dioxide is used in the pesitive electrode
of dry cella beceuse of its depolsrizing guslily or
ebility to coxidize hydrogen %o wabter. The extent of
tkis power in msmgenese dioxide from different sourees
wppasrs 0 be independent of 1is ¥nDo content. Far
tance, Phillipsborg (Hontens) mangsnese of 7O per
> inls iz e better depelarizer than Caucasian ore
cortaining 86 per cent ¥nPp. In different lots of the
ssze type, howewver, the depolerizing guelily is direelly
proportionsl to the MnOp content. The reeson for this
hag never been definitely determined., The only wey %o
£ind out is to try oul the meiterial in s aveNAArO-HLX
formule in s dry battery,

*mhe natursl ore, pyreiusite, usually oceurs mixzed
with othsr minerels such as sﬂigg,ﬁalay, jﬁmesgg;r
cobalt, lower oxides of mengsnese, and probzbly other
ingredients. Outside of 1iis depolsrizing power, the
fitness of & given ore for battery use is dependont
on the guenbity end kind of impuritices present. The
gsngue minerels which are insoluble in bolling hydro-
w/ chloric acid sre imnoxjous, excepl ss they dilute the
sctive meterisly Ferric oxide, up to three or four
per cent, as well ss the lower oxides of maugshRese are
s1so harmless, but metsllic iron sccidenielly mixed in
the ore is very deleterious, apd ususlly ell shipuments
sve pessed over magnetic separators to assure its re-
movels The other med@lic elements, perticularly
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copper, leasd, and silver in eny soluble form, sre sctive
- polison in a @ry cell ss they plate out on the zinc elee-
trode and run the eell down by loesl short circuits.
Their pressnce should be restrieted therefore %o nere
traces, less than 6,02 %zer cent. Excessive lime csuses
gasging and low service®, ‘

The sbove article is #ypical of the litersture on the subjec
but criteris for the chemicsel requirementis of the ore have been Jooty
compiled by bettery compsnies; these ere:

{2) the ore must heve erystel siructure of germaa-Anlo ,
cryptomelsne or pyrolusite iype;

(b) umOs comtent to be & mintmum of 70%, prefersb
a&%zfﬁquwalaﬂt to L5-50% Un): 0%, prefe 1y

{e) nickel not to exceed 0.05% ond cobalt not to exzceed
Qe1I5%;

(@) srsenic snd entimony not to exceed 0e05%;
(e} copper not fo exceed 0.05%;

{f} 1leed not to exceed G.10%;

() iron s ferric oxide not jo exceed 3%;
() wolsture not to exceed iffy

{1) mogt be low in phosphorus content;

{3} 1the silics content is not & Ylimiting feector of the

I the ore satisfies these chemicel tests, it must be
submitted for *shelf =nd service® testing to be sure the cell will
hold its cherge and not suffer polarisetion effects; this latier
test tekes o period of weeks, .

Skewes et sl. (31952) determined that the erystel structure
penme-irds, identified by X~rey diffrsciion, was the most
suiteble for batlery use; then followed cryptomelsre end then
pyrolusite. Cryptomelare is the "barium deficient psilomelsnse®
and 1%, like pyrolusite, has & tetrsgonsl crystel system; psilo~
melene is orthorboubice. OCamme-ils is thought to be s disordered
form of the rare minersl ramadellilibe.

‘ It wes alm found that fine grinding of the oxide wWes
detrimenial to good cell performsnce; & relstively cosrse oxide

heving the pemne-dlps struciure was besbs

 Ove from the Gold Coast, West Africe, is the biggest single

source of high-grade battery ore in the world. Battery-grade ore
is mined from Berrebs, W.S.%. , snd it provides sbous 20% of
kustralis's 2,000 tons annnsl reguirements; some ore comes from Blgo,
Pepus; most of the remeining reguiremends are filled by imports from
the Gold Cosske . _

The price of the ore in Hay 1955, £.0.Be K S.¥., varied
from mmg?;er ton for T5% to 817 per ton for 85% ¥nOp.
The price of the Pesk Hill ore for metsllurgiczl processes wes
212 o £1h ton Peoebs Geraldton in 1S5hs

Broken Eill Piy. Lid, in 1942 stipuleted that for
metallurgiesl processes the ore wes to combeln: o

{e) 487 un;

{b) 2less than 8% Si0z;

(¢} 1less then 4% Fe;

E 2% - . e aa i o e
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" Metals and Ores, who carried out tests on the samplesy
reported that certaln ores, viz. HC271, MC211, MC54{2)3F]
¥eS7{2) and Southern Depesii (2) were worth evalaating coBy;
by actually meking them inbto dry cells; the Company is mew
investigating the possibiliby of cbtaining z 10-ton parcsl of any
of the ores listed above,

¥ETHCD OF SURVEYING A¥D SMMPLIRG

A flight was made over the field ir a D.C.3 airecrafi 3B )
flying at 1000 feet, and three north-south photographic flJ.ghts were
made at l@,@” feet, producing photos &t a scale of 1800 feet to 1
inch (1 2 21,660), Phobos at a scale of 1 : 37,500 have simcé.
become avallabla to cover the whole mllagima Four Mlile ares iIn
which ths manganese occurs,

An everlay wes made from the uneontrolied matched photes
and this was reduced photographically to a seale of 1 inch to 8.
miles; mangamese deposliis ard the regional geology wem . plob¥ad on
this overiay., Ths deposits generally are not wery conspicuous
the sir photos; but they sbtand out very elearly when viaweé. from an
aireraft; meany emall isoclated unpeggdd déposits were seen in his
way e:xten&ing ‘north north weat from MC268, past Mt. Sydney to s
peint east of Bradside; sll these deposibs were assoeia‘aed mth the
dolomitic limestone or the breccia.

Estimgted tomnages were caleunlated by pacing the length -
and width of the deposit and measuring the helght with a tape; &
factor of 9 cubic foot of ore to the long ton was then used te. ...
sstimbteo the tomnages. Due allowance was made for vi,aiia’}:e SRR
decurrences of siliceous manganese breccia within the depeosit; all
tormages therefore represent a gecloglcal egtimake b on
measured ezpoauz'ea and the known tonngge magy incrsase cons:s.dembly
i deposiis are drilled or opénw~cub; MC268 for example
had an esnimatsd regerve of 4,300 tons befere it was opsn-cul in
i954; s nce then 4,000 tons have been removed and about 10, 000
tons still remain.

Samples were taken by chipping from the surface of the &
and, where possible, blocks were broken to obtain & centre ;
in case surface gamples kad been enridhed, The chips were th
mixed divided, cnehalfl was sent to Metals and Ores for
analysiﬁ, the @ther half to the State Geological Survey.

mscmbﬂm OF IZDIVIDUAL BPEPOSITS

Thase wlll be treated in numerical order, which has no
relation te the north-south trend of the depesits, Bnpegged
deposits will be treated st the end, Co

"4 C.¥ refers to Mineral ¢laim snd the sufix YI* indicates
the elaim is within the Nallagine district of the Pilbara Goldfield,

; ndicate)

The deposiis econsist of a porbth-trending line of detached i
orebodies; the southern part of this line has already besn worked,
The sempled deposit (1) is exposed in a amall gelly and is 1600
feet north of the south-west cormer datum peg of the deposit,  The
outerop is lrregular in shape and in pla@es £411s sink holes and
joints in the underlying gent&':y north-east dipping dolomite, The
average thickness is 8 feel : the unworked deposit contsins
24300 tons of ore assaying 49.6£ HnO .

bepesit {2) is 1,200 ft., N.H.W, of deposit (Y}, It has
been partly mined but operabions #ere selective becauss iron is
found in pockets in the mangsmess, About 4,800 tons of ors
assaying 52,8¢ MnOp are still available,

M.C.54L (Mineral claim held by Northern Mineral Syndicaté)
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mm(igmra 167° {meg.) from the nortbern deposit which was ssmpled

{1) The deposit eversges L feet in thickness and comteins
500 toans of grade mengenese; there is muoch visible ferruvgivons
breccis in %ha mutmm extremity of this northern deposit. Zssey
resulis gave 57+6% ¥n0o.

(2) This southern deposit sversges 6 feet thick sad contains
6,800 tons of ore asesying 77.2% M

{Horthern Mineral Syadicetie)

When this deposit wes ap & 12 foot face of mnganase
was exposed; ithe ore sppears Wa'ﬁhemé and conbains earihy wad and
ferpuginous meterisl es well &8 white snerustations slong ;iﬁm'h
planes.  Ore reserves are 1,900 ions sssaying 62@.7% ndo.

BC57L. (Westrelisn Ores Pty. Ltd.)

The clszim congists of two deposits; the northsrn one
(sempled 1) is s conspicuous circvlsr flet~topped deposit sbout
12 £5. thick. It contains sillceons msngenese ore nesr the centre
of the deposit end on iis northern edge; pure lamineted bolryoideal
hematite oceurs in pockels in soms parts on the top of tha deposit;
the silicecns ore may not persist with depth, bud sllowing for iis
pergistence the reserves of ore are 10,000 t::ms assaying slje X%
¥ndee The closest outerop of dolomitic limesbone is 500 f‘&m west
of the messa.

T™he second deposit {2} is 1000 £i. south of () and forms
& suall pimple of ore sboubt 6 £. thick giving 800 tamaf are
saseying 70.15 ¥nlo,

HC211 (2. Rieck of Regged Hills)

The deposit is % mile west of ¥i. Sydnmey, end this cleim
is the most esaterly of tiwee deposite sligned east to west along =
feult 1lime. I% overlies dolemitic limestone which dips S¥ et 200,
The limestone below the deposit is 40 £i. thick end it rests ~
mneonformebly on indursied shele snd erystelline schigts. The
deposit is 6 £t. thick, 120 £t. long, sud 20 ft. wide giving 1800
tons of ore sgsaying T3.2%4 ¥xO2,. The mthez- two deposits will be
tzeamd ar *mpewd deposite’.

Mg {m&ﬂ Hill Plye COe Iﬂ'ﬁéo}

Me2L47 inmcludes the largest group of orebodies on the field
end fomme the most conspicuvous lsndmerk, outcropping on the top of
a bill of dolomitic Iimestone; the sculcrop is elongated al 200,

There sre three seperate deposits; the southern one (ssmpled
4} mesgures 330 ﬁé‘ by 9@ f"h sad is & £4. in visgible thickvess,
giving & tonnage of 14,000 tons of ore essaying 76.9% #n0Oo. The
cenbral deposit (ﬁanmleﬁ B} is mnan., messuring 30 £, by 36 £5. and
8 f£i. thick gﬁvm a tonnsge of 1,100 tons of ore esseying 81% HnOo.
The northern depesit (ssmpled G} is 2‘3 £t. long by 50 ©t. wide and
Wa 9 e in thiciness, giving L0, 000 tons of ore aaﬁwmg

sﬁmaus breccis does ccceuwr on the sorface with the .
mergenese in this c¢laim, dbut in view of the results seen afier
ﬁpemmhting ¥o268, this bréccis is nol expeeted to p&?&iﬁt mach
below the suriace.

HC268, (Ewthsm #inerel Syndicate}.

: This deposit wes open cu‘k in 1954 snd most of the sz'e mined
in 1955 was expected to come from this clsimg The ore is & Lated
m;th dolomlitic hmes‘kme, end treces of siliceous breccie sre ?isiblﬁ
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throughout the depasit. This breccis was very prevalent on the
surface oulcrop before openweutiing, but it wes found ito occur only
as isoleted peiches that hed no depth. They vepresent n frogment of
the opiginsl breccias deposit thet wes not completely revinced by
MENSHTNE S e \
The bese of the deposit lies on dolomitic limestone ithaet
dips 12° to the Z.8.B. The deposit is divided into three bodies;
the southern one is separsied from those immsdiately to the north
by & smell siresm. It memsurss 45 £%. by 36 £t. and is 4§ £t. & inches
thick giving 800 tons of ore. The norithern bodies are reaelly one,
but they are separated on the surfsce by a sone of miliceous breccia
with some mengenesge; the more soubtherly of these northern depogite
measures 80 £i. by 55 £i. and is 13 £4. 6 inches thick, giving 6560
tons of ore; the northern deposit (ssmpled 4) is a% present being
worked snd visible ore messures 36 £t. by 60 ft. ond is 18 £t. thisk
giving 4,200 tons of ore essaying 56,9% MrO2. The Syndigate hes
proved a further 1} £t. thickness of ore by drillimg in the floor of
the open cuts snd this wonld give e minimmm of 31,400 tons of ore.
The totel sccessible and proved ore is thus 12,900 btons. k

inpther deposit {sempled B} oubtcrops § mile south-soulbemesst
of the mein open cut) it is in & gully snd the manganese repleces e
Joint filled with breccie in the dolomitic limesione, as well ss
lying direectly on the bedding plane of the limesbone which dips west
et 109 Totsl messured somnage is 6,500 fons of ore ssssying

MC269 (Jorthern Minersl Symdicete)

This deposit wes the first to be extensively worked on ithe
field, end mining hesdguerters were msde here in 1953=54. The bigh-
grsde bulk mesterisl has been mined, but there stiil remeins much
good ore distribubted amobigst siliceons and esrthy manpenese,

The westerly deposit {sample (1)) is sbout 2 £f. thiek, . .
irpeguler in plan, and conbeins some siliceous meRgensse ore on ids
southern part. 2,000 tons of ore asseyinmg 70.0% in0o ere s visible

Sswple {(2) wes token from the worked deposit, bul good ore
still remains scatbered through the irregular workings. Ssmples
were taken from exposed faces snd the orve had & meaximun thiciness
of 12 £t» Reserves sre eshimated at 2,000 tons of ore which
essayed 77.5% UnOse 1A furtber 800 tons heve been proved by drilling.
i smeliep deposit of 1,000 tons crops out 200 feet to the norti-

Totel reserves for the cleim sre sbout 5,800 tonse

The mengsnese hos repleced the silieepus breccie overlying
the dolomite, end oareplaced blocks of brececiz sre nuerous .
threoughont tfze deposit; small petches of dolemite crop out nesy the
deoposite. , ,
gesr. {(Northern Minersl Syndicate)}

Heny smell deposits occur in fhe wieinity of this cinir,
bat they sre either too mmall or have too much silicecus breccis
with the mangsnese to be of present BEIUCe

The deposit sample measures 90 fi. by 15 £t and i‘-s ‘
thick; the west end of the depesit grades into siliceous mengs M,
Phe 2.000 tons of ore assey 82.4% HnOz, but if the silica Gos 7O
persist with depth a further 2,000 tons mey be expecied.

o272 (Horthera Mineral Syndiicate)

" . ‘ semuled: the sesbern
Pwo deposits within this claim were samn ed,_ *t;‘  SeaLer
one (sample 2) measured h5 ft. by 9 £i, and 15 b Lts thigk B)
300 toms of ore ssseying 76+9% HnOp, The western deposi (semp
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measores 80 fi. by 15 ft. end is 9 ft. thick giving 1,200 tons of
ore sssaying 77.5% ¥n02; both deposits replece siliceous breceie and
ggg eﬁmﬁﬁ seems to dip at 5° to the eest inte the hillside with the
nrpe L8

MC273 (Borthern Mineral Syndicste)

This cleim is situated 2 miles ot from HC24T and consists
of three sdjscent &egasits which heve = visible tounnsge of 1,000 tons
of ore assaying 75.47% ¥nOz.

¥G27h (Horthern ¥inerel Syndicste)

This cleim consists of five orebodies which are close Lo or
in the side of & smaell gully. The lergest deposit is 60 £t. by 40 F£i.
and is 15 £&. thick snd is azssocisted with dolomitie limestone
dipping 250 to the west. #n estimated 7,000 tons of ore esssying
75.0% Hn0z is expected from the claim, but this could be incressed
considerably if the orebody penetrsted the limestone down dip. The
deposit mey prove to be one of the best on the field.

I

These were pegsed by R.G. Collins for Broken Hill Piy. Cos
Lid. in 1955, end the claim covers| 10k scres end is 8.4 miles south
of (53, The deposits occur on the esstern slope of a prominent
guartzitic sandgtone hill, near the southern boundery of Werrswegine
Stetion.

, The northern of the bwo ocubtcrops {ssmpled sz Southern Deposit
1} veries greoatly in depih; sn averege of 7 £i. in devth gives 10,500
tons of ore essaying 8h.2% MnOs. | '

The smaller southern ouicrop (sempled es Southern Deposit 2)
sverages b £%. thick giving 2,500 tons of ore gssaying 83.6% imO2.

Access to these deposits could prove §ifficull for hesvy
yehicles, but in view of the tomeage snd guelity of the ore sveilsble,
the construction of g roed would be precticeble.

Seversl small depesils were seen in this srves gt digbences
from 2 to I miles souih, south-east and west from the claime.

The country rock is guertzitic ssndstone with smell gress
of dolomitic limestone foming inlicrs.

Inpegged depoglis

Half a mile cest of ¥CS56L end 140° from MOSTL sre two amall
deposits; the larger is 6 fi. in thickness end contains 1800 tous of
ore assaying 57.6% in0gs The sosller body conteins 250 tonge

About KOO yerds west of 0211 is & smell deposit of 500 tons
of ore sssaying TO.4% Bn0s. There is much siliceous breccia
scattered throwvgh the deposii, snd this would require selective
mining unless the silics 4id not persist ot depbi.

sbout 2 mile west of %26% & & %\1 but cgfgentmtﬁiﬁ;bie
deposit of 500 tons assaying fO. o It is easily eccessible
32’36 forms & prominent kncb on the top of & dolamitic limestone hill:
other scattered, poorer grede deposits occur sssoclaebed with breccia
which overlies the limestone, in this eresas H
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~ Eight polished secilons and two thin sections were mede
from the ore specimens submitied; z~ray diffrsctien wes used o
identify ihe minersls wherewer it ®es possible to obiein ¢ wvery
neerly pure powdcTre : \ :

~ The principsl mengsyese minersl in the ore is pyrolusite,
which is present as very coarse mreined aggregeles with individual
gredns renging up to 5.0 mm eeressy Tine-greined messes, whose
syerage grain size is 0.00045 mm, sppesr Iisolropic exeept when under
extremely high msgnificebieons. It also formms s few redisiing fibrous
aogregetes which meesure up 10 (35 mHR 2CTOSH.

Breunite is the next moet importent mineral in the ore,
forming epproximately 10% of the total opague mangenese minerals.
It is preseni ss snguler fregments, suvbhedral crystals and lerge
irregulsr eress which heve been sirongly freclured, snd whieh measuve
tp Lo 1.5 nm seross. It sppesre to be the esrliesb-deposited of the
menganese minersls, and hes been inberseched by weins of pyrolusite
and psilomelsne. The soguler frogments and subhedrel exysisls arve
recemented by finely crysiallire pyrolusite end carbonsle.

Peilomelene is of rare ocourpence in the seclions examined
it is present s one smell crystelline wein culbing an sves of
breuntte; its largest grein messured 0.15 mm ecrosss

The major nobheopegne constitvent of the rock is chert breceia
fregments which range uvp o 1 om scross; they consisi of egui~granuler
guertz 0.016 mm ecross. Meny fragmemts heve & nerrow rim of chalcsdony.

Freciiéres culling scross the sections ere Tilled with a
gamngl generstion of guertz, the grainsize of which ramges from 0.17
ty Oeofil e :

Ore of the sections consisied of 75% carbomsie in the fomm
of lsrge irreguler masses and iypicel rhombohedrsl cryasials, meny
showing zoning, and the lergest meesuving 0.65 m scross.

The edges of some of the crystale ere modlded by rims of
chaleedony, showing the carbomete to be esrlier in the seguenece than
the sscond generation silice. In 1o plsee in the slide is the
carbonste in conbact with brececie Freguents, bul ebsence of twimning
suggests thet it Is of later sge than the breccistion of the chert
{csrbonate twinning resdily with very slight deformstion).

*hin veins of pyrolusibe cul scross carbonste and segondery
guertz in one slide, and in & previouvsly examined slide a&eoﬁazy
guartz veins cut pyrolusite, suggesting su overlspping period of
ieposition for this minersle B :

The mngular fragments of braunite present in the ore
imitcete foirly clearly thet this minersl hed been formed in
sssociation with %;;g c%}a:l: banda 1?@&% @;*igiaglt%ﬁsﬁgﬁy and has
been shatiered dur seme peried of brecciaiion. Iid |
composition - (3in, Fe) 20%. MnSieg ~ slso suggesis a formation when
there hes been free silice avelisbl®, pessibly frem ihe inbersction
of mengsnese Prom the limestone end the chert bandse _

. The following seguence of events is derived fram the
foregoing factese
1. Breccistion of the limestone conteining chert bamds with
associated breunite.
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2. _ hert rubble collssts in guitsble enviremment after

Partiall cssssentstion of the chert rodbble by

-
carbonste maberisl posaibly derived from the original iimesteme,

m mma m m@ ewbmm wmxh

B Pyrolusite dsposiied - replasing chert breecis md

S Secmdary stilelfiestion contluass




Upper Froterosoic hrown dolomitic limestone with
bends snd lenscs of chert (light coloured)e

Dolomitic linestone with chert bands and
chert breceis £illing joints snd cevities.



Glose up of the

hes repleced the cheprt breccie which
overlies the woesthoved surfeoe of the dolomitie
iiccstore; some fyepuents of clert breccis
rosein unrepleced in the nengeNoste



2 mangenese deposit; the white on boulders in the
foreground represents some cheri breccies not
replaced by mengancse.

Broken Hill Ptyv. Ltde. "Southern Deposit" of manganese.
The view looks north from "Southern Depesit®(2), to
"Southern Deposit" (1) (with person sampling).

sendstone hills on the left, limestone in the background.



2 pertly worked mangsnese deposit at G269
(Northern HMinerel Syndicete) with Westirelisn
Ores HMCS57L deposit in the background. Smooth
topographyformed by limestone cepped by breccie

and covered with & scree of boulders end pebbles
from Permien gleciel sediments.

Northern Hinerel Syndicate 1iC268 deposit
showing the 18 foot face of mangenese;
drilling hes proved another 14 feet in deptih.
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