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1. 

Tue ckett7 mtingsneae depoelt 18 1n the Ie ahbul'tcn 
n ~e el~ ml1ee eaat of the fttll rt nigh_. and ·)-" . mile 
aotttb-sQutb-est of r 1n b7 road. 

~h8 Jl&hb~' n Oantbatone in tbl 8ftt.!8 co i. to of two 
andr;totW sequenou sep I": ted 'bV e ll-meatone-abQ:le sequence .. 

The mene; De de oa1 t occur t tb top r4 the 1 $tone-eh le 
e.queme. 

The rlgnMae d poai, bsa 8 total at'Pike langtb ot 
2000 7O~s ut 18 ott at tnto _0 are& by c~o a-t ult. 

ng n&&e I) prominent scsPI> :race at-rikin" 51\" d SNe8 and 
41 nOl'th-$at at 21-30 degrees. 

$here 1& e ~ll open outl" the centr of' the deposit. 
To the n4 or Septe l)et', . 95.5 y approxwatuly 400 tona of 0 

YeP 81 &>-72; 2 bDd sen c ned. z.. the d' 81 t. 

Tnl"ee gr~4es or or-e are .-endl1y l'eCO 1 d- good 
{>60~ fdnOa}, medium (M-6 . MUla> aod. low (~a;5i rca). fl'beae 

. efl c-oS'r spend .. ~Gpect· iTel;y ~o l.'J8oel"'1e or. l'e w1th Abundaot 
1'f1~i.dtt .. 1 CI':.tir ~1 tHltl rJ.i; ~"tltll~ ~l~ced .and" to .. In additIon 
t.bJ 18 8 1l11If,l1J. quent 1. \7 ot blgh grtide 01' (>75 JIn02) 8 
pocket t n tbe 04. gJ'e«& Ok. 

"b pod d-e ore i8 .,ll.e:ved to be s pl ce nt of 
a t~ taf,one and most ot tb iua graD Ol"e r P~ c ~_nt ot 
ean4stone. .. be :na:U.Dlum thlo~nea. or GOod g~de 'l"e 18 9 f t 

ad llverag tlll.okneaa appro~in"aC' 'l.;r 4: feet. 

Cbt.p sampJe - 1"8 taken aoroas the lode. ~re reaerYe • 
eX'Pf'ft&&e~ t\c 'tpn£/rt.. (10 tlbe tiP. f.'e caloulcted Q:-

40 tons/ft. 
OliO t U 

X§.QQ 
8490 tonta/If+'.. down tbe cUP. 

o ~Titmnt~ of total 1)~ reserves ottn be " de unttl tb~ 
depth to wh lell .epl~~tit h G uean~red 1s known. Tbe depoe1 t 
1 Y be ahallow nd "nntrolled by the e ent 1 n4 BurraOel' 
d$e~~ ~nd m!11'!t;e4 ~o the 1r. 'erIte .. 

.. l\t 9r<t 1m ttl UGe o;t tite munguoose ON Uppetl1"8 to 
re$t~loted to ur n1 ext~9Q 10n. 

Site s reoommended t ~ diam nd dP1l11n to determine 
the 4eptb or or • 

-flnner 

'the fluakelt7 n cgsneo de];lla1t 1" 1 til .8hburtQu RangeJJ 
570 11e sl}utb-e.outh-e$st ct rw1n.. It lieB on the north 
~ide Qr Eootu Creek 1% mil 8aet of ~ e 9tuert ilgbwa7_ It 

hett ~letirlY' S$ fiji thick black 11!1ez ~!. t .h nnrth-4eater17 trend. 
on tll4 .eertDl photoglmpha or the HeJ.en • prJ-fig 4-1:111e .beet. 

10 t!'t !;.&. 5695. 

The pOSit 1$ Nl'ohed tq $ tra~k tnrntt\g off tl'o\be 
St~~t algbwa~ 76 11e not-tb ot-Tem19nt Creek and 56~ rood 

ilea eo' tll of Df.lMfln. 'he tr.&ak trould be lrmcce sible to~ 
peri up ' o e fortnigbt after he YJ r . ina. 



llurlng ttle wet 8t'18&On. J'l.d ~ r mont! t1f.t, l'werds, smaU 
holeD slur o~u C e k ocmtftln water. .A. t ,,.hole tn a 
tributor,. c .... eek tbree lles 8outh-e8&t ot the ~08tt 1ft ta 9' 
least etx mn-ntb at r th wet 'but lies 1 s "row S Ol' '" nt14 
1 coes81ble only on toc)~. 

Too neareat pert . nent t ~ 1& t HllCkactee Bore Rat or 
th $tUGPt 1I.tghlfi7. about t'oul'teen II.tlS8 b7 ~oad !tpom tbe depoalt. 

The t.po.t . b'laok .all o.t tlga.Dese baa been known to 
p!ll>lt;:Ol'S ",8"8 ~o. . 'It( 3e1lftG. rhe 411're~nce between 1t an4t 
more ~tl 1 tel'tte Qutoropa bad been 1!'6cogn1aed but DO _rioue 
attention was 14 \n tbe deposit until n ne 410x14e we. 
E qu1~ to'r til urani ire tmftnt pl n.to~ aUla 'fUngle. 

In 1954 mineP81 leo. . &lli'- 55 wel'e pe -:;red b7 
8>ll'G. iJOJ'le rt4 Paplov to iDOl ~d · ~b. prom.nen· mcnganlterDU8 

o tor~p , altb ,.lle llQl"'ly 1t l'411f.l · 1n b>trl. r.e 1 ~ngtb. lneral 
l~ ttL 52E .. ,;t!j fJU¥' !td.e~ed ln ~r(li • 19a5. 

The .le aebol4em ct".mM'nce4 If 0 King the 11l June 
1955. The Ql" 1 carted by r'qa4 ., the urun1w 'trestm t pleut 
ct RlIi1 Jungl-e. To ttl end 0.1' Rt'fpt(J'tIDCtw ap '':-:~ xlp- l te17 400 'tOna 
oZ Ol"e~ e~ ra.1 &8;¥. Jin02} bed been Ctll!"ed 1'ro be 4epoelt. 

A In-loaf roPQfl\ on the depb$lt a iU'i tt by • .Jane ill 
rob ~9ti5. oon. l\t't A"WO ~ leaSfla 5~;;. - iS5 we . plGne-tabled 

tlnd . ~ pled b7 J.ll. llet:ti an $04 A. "'. 01 rk o1~ t . e lU.o '.Plato 
Fine-noe nit ET.!ilox- t10n .. 0. In At4nwt, dO 8 pl ne-tabled the 
l'~in&.et' (.~t the aopoe1:t end o8prted out t~'th&" aampllng. 
Otbep mangat1eec oqcv.r~ '!It:efj t':l.1utb-eoet (it t't~ )c!" ~8~l? were ~_LD • 

The P abowing t.he n .;. Deae DfJpo .; t~ in the oo1u Creek 
A~ ( Pla'te.2). de traoeit tl'tml 8erle.l pt..oto Ol~hu n4 uch of t., s'Lt"acf,ure abOflll wae lnt.et'!ir~te4 t'l'OM tnc pnotogl'tlpb. All 

gtlneee depo lta &hown have been v:t51 ted .. 

Tb . det 11ed »p 01' the j,tuckettl' deposit (1' .ate 3) b$. 
been com~tled t~o ilon .nt ,;; "e:T 'if l~ ,ie~ forI &n~ WE and 
- at.tlg n sud 01 l'k i u .. veN of leas s 53E - 5SE w1 ttl ddltloDG 
a < lllUdlft01lt1 na \).7 Joftea. \'file b~aellDe us 4 10 pplng 1 sea 
mt~ .. 55~ \1all ool.1ttf1\lod. t ~ \he ~ ·pplng 0: the nor OO-rll 1e88". 
'For tbla report polots cr retoNQOe have ~n ai"ren by regardl1tg 
t b aellne 88 nurtb-eoutb. 

lleGar.. ')~le and :-10\1 rGnd.e~J'd .ave y 8t:i1.atance 
. uring the inV8at.lgn ion. 

l.O Ri.o T1.nto FLnance an4 'ESplornt!on Co. !Jl!'de atlable 
the p and other 1l1f !'DIet ton rrom tile .1 nY' utlg 't.l.Q of le Gee 
03}i: - 55" b7 R~f;tt~n sed Cl!tt'!".. Gr.;t"tetu" vckno .1008 0.\ 1& 
made of tb1e a6" tat noe. 

A IJbnrt repo~t on t.he Cl!poa t t by D. . A. 
li1nertfl '.oon b!AtJ .leo be~n ot fl · ' atonoe t 

STRf\"!(ffiJ, reI Atm ~ tR r~~mi1i. """I@I!?" •• __ ~ _ 1 ...... Pll. -

~be olde t known packs in tbe area are thO Aahburton 
San4atoneot probabl Ul)p'r Protel'oz.oiO agfi.lb stl'at,lgl'Bphlc 
succession in the Aahburton Sandstone l.n tbe Boo'tu ~dt orea 



18 shown 111 T ole fl. The ~hlckne • gl.,en. app,,-oxlrn 1: l7 5500 
teet. does not represent tb t'ull thicknea8 or tbeae be4a. 110 
lnt"uslve or extr 1'W1 1 "Qua roeka nre known' tbeare-e. and 
theM 18 no evl4ence ot Ngiol temol"pb1 • 

Approxlmatel,. ten ilee eost ot the dep it the 
Aehburton S8ndat~oe 1s uneQnto~ly oyerlatn b7C rnbrtan a1 10 
and l1mes'toDB t ten dip to the ~ at at fl IDw angle. ~etl. 1.1 
to the aoutb-weat. neer BBt'1ka B nk& l:ux18atefH1. 1a c small 
outlIer r4 toaetliteroua Cambl'l n.. Ii 1a po8&.lble t e ' onese 
dopo 1t 11 a at no great depth below the eroalon plane t the 
b a of the C . plEitt. 

The present. 1"1dse-cteata ond flat-topa C()~Oftl1 to $ 
gent17 undulat ng eposlon level "hleh 1a. in plaqesr copped by 
J.a\erlte (e.g. Lubr 'e LookQut. 08f:\r Ranuet' SpI'1nga). Theee 
l"1 gea. u$usll), r 8an48tone. ahow ev.ldence or letC1'1tis tlnn. 
Tbree ilea aoutb-eaat of the deposit abel a re pfe8 rved to 
the lat.erlte level 1>7 capping of ppl'OXL te17 5 tee ot blll,Jr • 

.,he gent,17s1oplng fltrt-top o\\he back of too .. 8 
• 11 belong to the later ite surface (c .. o..... 0' lo'n 1 te a). 
Tbe ... e 1. cle8~ eTldence tbOt abo.... the pI' sent v 11 y of Bootu 
Cpc_lt there we_ broad ahallow valley &t tbe t1n:ie o't 1&t r1te 
~orrnatien. bepe 18 no locsl e dence ot the 88 of the 
latel'lte; it 18 88sur.tcd to be of IUocene n • 

Along the voall F of Bootu Cree beM a~ extenaly, terl'-
aces or cree 1'1vc~ gl'avels" l.yl ,20 to 40 f'eet aboye tbe 
present stree be4. 

ro;;fl OliAle )'-' ,UCTPJIj. 

The Aebbul't n Snndstone 1 ~olded tAtc le~g ame and 
b .tn structures .lib moderate dlp Uioor tolds sre u r~poae4 
on the 301' atructures in the nclnlt7 o.f r>. ulta. 

Co lex taultLng 1a preeent tbl"()ugbout tne Dr. rJ:¥ 
t 1\& strUte p psll.el, of' at 0: 'Ye1'7 _11 1e. to the 
bedding. nnd 06IlCot b6 l'6edl17 diet! ulai . d. GOJ of the 
Z ults ebow .t.l'Cng17 tOI' dU,anccs up to 20 1lea nd bGV8 1 rge 
d18Plac at.. One ucb ~ault .trike at 340 4 ,eea one 11e 
.e.t of ihe depoelt. .0 correlation of bud sc~ous the fn It 
line _~ p08Blbl withln tho r.o pp6d. rt¥ 6 . 11 f ult 
fa tiler t:rom t ae meln rnalts. p rt1cu.l 1'17 wh~rn the . J1>r 
foul ts- craas ~romnd8t.one to .bale. 

f.· aerie of croas-.t ul:ta 1a present, ~ . net' ~17 etr1 1 . 
t la~ge ngles to th mDjor teulta. ~bese t ulte are per pa 
lete~ then tbe .trlk faults. 

-rile deposit 110 on tbeouth e t ide ot a qnollne ot 
which t.he lot'4l '11%1& '"ada slightly _$\ of north. The bed 

t tbe dePD8.1'l cUp nortwb-e at et, 20 to 30 degreea. 7b · 
manganese · o'J.1t confOMaS, tobot.h trUce end 4t , to tbe 
bedrllng. 

Fault,ing adj cent ~o th depoe1t 1 strongl.7 bo n bJ' 
t e quart.ito find 18 ot three ·tJ't)e ... 

1. :Faul ts atl'lklng 8t 9 emaIl I1gle to t e be44Lng at 
the quartzita and oftsetting it at. 26 0 S and 22 . B. In 80b 
esee there i8 ry...ed ovr18p or the t'81.l1ted e04.. ~te l.l"~gulBP 



cU. trlb11t.lcn or IUIII:l:>Z'6U ee ore at 1800 S 
~ this tJ'P$. 

to t ul 

2. file t ultlng in the gUSl"tzUi8 t the eaatern ead of 
the d po.lt. hie t~ 1 r,e ted t Gever 1 1 I1t1ea 
so b-e&at o~t eposlt. It l-ked t atu.lte 18 the "doubling 

ck t otono ot the dlsplec d ends 1n tl oppoatte dlrec'tlocu to 
the borlzontal «lispl· 0<. nt of tb oth . r bl ck. Anot·· r 
ch Mioter1 t10 t tUh 18 ttthat although f ult mo be t c,e; 
to 8 polo' closet- to tbe on.s neBe th n \4 bort ootnl dleplce-

nt of the tealt. t e Ma ,ooosa 1& n t 418pl oed". 'fill 
neee. lute$ . tther a YeJ7 . harp swlng in the at ike or be ult 
to beo.cue parallel to tile beddt 01' 6 8 P rot strike fault 
at or 3U ·t . low' the m. ng nese boplzon. 

The ra it at 4",..,0 wht.ob d1 plnce 
tell' 600 _ eet to t· 

II 1 848 l.n the 
(hol"1.z'Gnt 1 

peP. to ecl'e se !11th 1 &s1 
1 I" yen 1 1 component 1n tbe t 
ntl,. fi If'te sf-puc,'u Ils tt can be 
crosa the trer.4a ot other faults. 

00441 lP. 
t d l.aplao nt) • 
~ttoed 

4be Ftn46tone b 48 700 teet llorth-eaat nes.e 
ot leees 54 and 55 a e roken b~ rver 1 tttU t wlllch t 
to_l'4e bu.t 40 not 4laplace tbe ngan e. A atm11 r problem 
n~la to tb t • 1884 bT t7Pe 2 above. 

~he Muckett7 • DFuneae deposit bRa D 80ft P ~ ~lng 
aou:tb- e t .bleb lies Dt the e e ot the nd to rormln the 
nUl'tb-e at wall of the vs.lley ,ot- Do tn . e~::k.· ~ de;poe1.t i. 
divlded into two .anita.8 ftl e4 by low ore -00 ere4 ground. 
Tb In,. or . ontbem, 8 a 1 . rlJ'-contlQUc 0.-
Otil .. well 900 ' )"Srde ion rl lng fro 8 btaODd GOre.. lope. ~ 11 
outorops con tnue to tb aouth-caat. Th18 part of tbe deposlt 
1 lnclud 4 1>7 1e aa 53 - 55 • . 

Tbnol't.bero r 1& ott.et to t nortb or the trl.ke 
of the _tll rea. The 8QU\bel'C (loel or this portt n. 1 on 10 
groUftd but rises gftlduall3' to a 100 toot r d "e at the QOPtb-w t-
end of th n anase e it. The hlgbeat I) l"t ot tbe rId e 1 
oapped by 11 but proalnent 1'1 t.-top of 1 tel'lt1eed nc.ltitone. 
'1h to8 or .6 1a lnolud.ed b7 Let'! SlE and 521... De crop out 
41 contlnuou 17 over n le ·th of 500 r • 

, cb of the lo"e r round 18 oover d by set' ' . or r tver 
gravela. The broa4 dRt-k-oQloured ore tlt the root of' tb 
man,f; cese wall tend to give nn ex "::,;epoted 1.1 rea inn ot the 
width of tho PQslt. 

f he vee,et< t 10n ot t.he aree 1e domin ted hy spln1.tex 
~~ nonpY' gum. 

DE 

vela nt to d te consists of 9 emsll open-cut 1.nt-o 
t e 8C81"'0 face on ,IT •• 53 '. A l"ough tr')ck ha . been c "natruoted 
to pGint about 20 teet b-eluwthe open cut. ApproxlJ tel,. 
on.e-thlrd ot tbe prOduotion to the end of Sept b r. 1955 c me 
from loose block.s prteed tl'om the acsr-p fAce o~ boulders 
aat ot t.be 0001'86 Bcre· Rt the foot of tbe 8 or-p. At thte dote 
tbe open cut just r vcbed theolld face otter ~mov 1 of Il 
six-toot thick block til t had 11p~)ed out three t,aet "trom l.ts 
original pOGltl')n .. 

I mappIng the depo it three gr&de~ {Jt ore were 
reoo ntaed. Th were 8 nt1117 covered by <t descriptive 



5. 

phrases - l1rJ 8Give ore, ft 118 ndy otto" erld lfd lrty Ol'e. H crab 
aampl(1'$ token UI'1r: the 1nit1.fll inspectton of te deposit 
8u ... ,:i;eete to t these tbreo 'types be £lay ,.lue In_ t-he 
following rangea:-

st.v 01-$ - -good grade - *> GO" noB 

s ld7 or - medium grade - 85 - 60% 2 

10 -35"Jl~ Viriy ore - low grade -
Thee ore grades ~e oonfirmed by the chip samples. 

nORd Q£!4e o.e 18 beaV)", - .sive orreoU'oa. gl"el" to 
bl 0 in oOlour with aub-metal1lc lustre and no vlalble quarts 
or micB. It ta domtnant17 pal10melsDe although common17 
sir_ked wlth yelna of crptn111ne Wl'oluet te.msll 1nclusion. 
or cloy or ohert a~ common. Ind1cstlolUl of bedding are I'sre17 
pl'eserved. 

Ricn pocket. io the 80040.-8, b., vi.ng muc Wttoluelte d 
ai4.n-imUill or 0187, are deeorlbed 88 btgb de- ().7$~ 1'i)a). 

,fIecllYm Qrd! oro lno~lcesb17 ligbt.er ttl n goOd "rllde 
,. The cbe .. satEL'iat1.c mnter-l 1 of th!.. grooe 8 _7 to 

black. ttl colour. .nd cant ina llun'leJ!'oua residuel lr.a ot gle .. ,. 
Qll rtz. "'be bettel" ore of this type r rel¥ cont ina 018 7 
inclu lana end dd1, 1& otten pI!' uerved. uoh lea. pyrolusite 
v 1ntn 18 touM In the 8ant!7 ON. 

Also included a me41111 ore ere ( . }ptlJ!ttal repleGe. nt 
of Siltstone bF ~s ive ore. (b) a 11ght ~~ey ope with 11 
luatfe. we k 1 tnlnetlun end some reatdual 10&. liM (0) n ott. 
Qoty ore with very abundant quortz ~rnlna . 

Iloft Grad.1 ore t.a typlenlly "1 1 J!'epleceoent ~ the 
m&tru of t:l telepathlc .e~ton h:r 60tt I ' sn-ot" . nngnneSfl.. . 1_ 
Qre 1s us lly onl7 a oappin on unreplaced 6endatone. 

Sa.1e at' the i 1,,8 and ail.tstone SO to nO ~eet 
atr tiSl' pate 141 above the lGain ore hOl"1-£on are pertly repl c d 
b7 an iron-ricb m8'1f:!llee 0 e o~ low 81' de. 

large t-ea of :tel pstblc andst.o.tJe at,ntlgtl'phiCflll;r 
beth mang nes. outcr'Op he b140k or browru.bl ok sur' .0 

at Intng 0-£ ng Mae. ~hi.$ tel~t81 ,is resl ·.,nsi le tor muc!l 
ot ttie 1m rea ivcooe& the deposl t but- baa fj, v :fry low 
.. UfH'ltiei GOrlt ut. Jtlld '1 fU)t to.oluded Witb the '" '''I' de Qre. 

8 -

In tfi field tb mang n~~e 1 r 18 .e~ dl t1 11~bed 

i7'Mlu tt;e - small 0 atol$ 1ft _s.U. thVQi.L the 0 ~ .-lth 
r.y e 110 . .. b , ok .tre k t Ii t ~tc ius i.'e ad hnrdnea' 

o~ ~ • 

.... ) 11 ;tan - fONa gl'EU~'t at :. J't nf the £ood and 
.- (il.tim B,ade l"e. It 1e clDOl'pbous. usua:tl,. ~ i . e 

aQrnetl:es r tfot- rd boa ",1*.1' to black oolelul' .. bl ok: 
s.tr 8 , $ub-met.(tl11c lustre nnd hordnes of G. 

" d - ' ott, eart.by mne-:-e in the lower ~,"pd orea w1 
bl 'Ok olour nd et.-eak ond non-metnllle 1u tl"e. e 
h r-dnena La lnd terminate tee use ot be flne s rain- lze. 

{~ of the 'C17etal11ne nmterlnl b d It t.a>r-dn &5 of 4. 

and m~y be m ,nlte. 



6. 

The 6 Dt~ mtneral. that have been obeerve4 ape ba~ea, 
caletta, gypsum and alllca (the el11c8 may occur ~8 quartz or 
cn$lce-4~07, ot' both). 

Iml"7tea bata been found (l) &8 01T.tala 1n QSV'lti~" In 
the ore, (2) enoo1.eted w1 th trevetttlne 1l1ne 1n or-cee ted 
811tston$ belo. the ere ho~lzon. Bod {3} nG 8 i lnch vein ' 
through the o~e. Thl vein .bowed marked com etruoture. 

C17atalllne caloite h8& not been fou , but tine Whlte 
trayertlr~ ltme ts present ln aeveral plaoes • 

• est uf S7pau cpyatela ere gpowtn out ttrQ, the wslla 
bod root o't fll CS," 1n tbe ore on JiL. 51 E. 

Tbin eoa'tlnga o~ tranalucent gleu7 allies h Ye en 
found cOEtin~ frpcture in be ore. 

Fras.ments ot quanz reel' mnterlnl Gr~ prnmluent 1n the 
scree below 'tt Q.8neae outcrop , but no qu ·ta reef materlnl 
hea yet been recognised l.n ,h or.. hi quartz ls coated .'1" 
I!Ufulgeni!'&e. ny 'Of the oRvJ.tlea in the quartz ve .gul P 
(? rhomblu) $b&pe. Tbey Dppee .. too r gular tor!' ock .tragment& 
Bnd probably r~pFeaent cSVltl~& lert by tle aolu lon of Gother 
veln 1nern 1. 

II atone, a ndatone, nnd al1tatone bove t11 beer.­
r~plncad b7 mB'l1€fUle8G In tb Renner Spl'l "and, uckett1 at" Ae. 

Llmeatone l'epl c"Qt, wbere known. t. It lted to 8 
tbl0 layer on expoeed surface. ad f'ractUl'ea .. 

~eplacemet1tirJ of asnd.at ne 01.81& 8pl p.aft ~o tela tb 
coarse quort~ grolu Be H&1duela in the ore.. ':Nle medium-grade 
ore et the .uckett7 deposit 1a larnelyre-placent ot pod.tone. 

Stl t tOM 16 the only 't!'ock type Which b 
apeo lmena .bowing alteroatlon to I§>od- g .. "de meQg8 elSe ore. Th 
replacement of siltstone b7 so04- gl'ade ore end the aharpnee nr 
t replt cement bouQd&17 BN!' botb \t f.!¥ marked. in the mangerte 

t the R nner l, pl"ing depoelt. . 

At the acket.ty depOSit speolmeoa were obtained :trom tb 
open out. at a depth of 4 feet below the original 8u~taoe, whleb 
ehowed ~81du818 of al1t~ton8 in go04 grade ore. Soutb-e ut 
or the Muoltett,. depo61t~ flher.e interbedded 8 nd tones fUtti 
s1ltstone rorm tbe ON ho~lzon ... be &i .... tutone 1 seleo iv ly 
l'epla • 

It 18 therefol'e believed that 811tatone hOa been the 
favour ble l'ock-t pe in the format ton or good-grade OlWe. 

The str.etlgteDnlcal suocess1on 
epo 1.t la:-

16 t tc 8andetone6. 
Interbedded eantlBtone and shales (ao J.o. I:..;rade 0). 
SeMstonea (low gr-ade o .... e ond staln1ng). 
F'e1apathlc 8endatone ( Bnd7 ore - d1um ~ de). 
Siltstone (, s 1ve Ol'e - good gJ-' ;e). 
Ferr gtftOua .hale (stainIng). 
lb1te 81 ... t tone. 

helle ot t.he nganeh ON" wOOre the baae ia 
e:xpoaed, 16 rerruglQous Ohert or ehale. In places th1a 11 
been et81ned blao but too t:l8t1g11neae content, 1.e 8 ways. very loW. 

Good-gr de ore does not extend over the tuLl length 
the 4epo.slt. ,i\t aeV'cl'ol plsQea on liL 51 ,,., and ot one pl&oe on 
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. u~tz. 
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Onl]l tit .ma11 ~~l-t1o.t. 1iJf'to be _ 1.1).1.1G, eid ()' , 1. SOGd 
f~de. l.t; 1, eQ ";;$ld~l> ,~. t'b:~'c uUt~t 11kCc11be~ tl . t ~ 
it .anetrr,, ,ued1~,' ,':~ lfe t,,"," -111 :!.eT:~,rov' tit do,' D-, t~". 'l~~, ~ll" JO~ 
1.;, tnity 1:n tbis 'Oro 1. 11!t 1100, l)l" ~nt ~ laal"t '1"'.lcjl 
'-!eh m'"O c~l1tf,ld ~!>~ to b t} ~1laJ,er41 Q. !1:}j, not thtl r""O'ti![X!t (if 

-t9\~ tne-a aecr.:.:e:!J.ln. $1w ~.ti e-C ..... h{) q,;;~z ur.nl"~. 'ao~_ ,:"\ ld,,,,, 
~t~ls 1. ~ .. =kea lt UfJO l. Q:u,[}ttti.l ~liilthf;\1"" '.ha a%'.1 '~ld 
ilo .cenc'1nt~mt-e:d ~t. ;t;'~.a~n.abl t;;tj;J;t . 

U$ t.l<t ".to;;;>tb. thoro j;.4$ t;. ®tl. 1~tl't)lG tt;}n.~t;6 of' 
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, ... iH)clf1e· t1 :lIl!J' M.\i .fVir io.'l tillti ' ~ "fl.. t:b 1.n'~ 
tt')~ "" i(1;" h1lO!:'0 1 int0cu:t1G"l"b~ ~ult·~,;,~"'i.llt,· o~ .. ~ ba ~uel"Gttl' 
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;tty 

.!.\,t ~l¥'Halh,'.¥ 1;" 1 
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ho small. lI.ngan1terons 0 torop b It a .11. 
the main c po it ntain m&G1La and cr eo .. 
nql1g1bl •• 

h- .t of 
hee rue. are 

A ... U tm crop in a gul17 SM.. ang • ore 10 t.~t tblok 
inclulng a on -too' ban vl1cb a.y be fPOd erade. The v1a1bla 
tOMags is YftPy su.ll. Two wry 11 all anganese outCl'Opl are 
pre ent between t 18 0 oro n. !>; 

d1ta .nc 10 gra . ~ngam1.(t au",orope t01' a .... ~tr.uu~e o~ 
halt •• 1le. !he .ansan~8. ha a' ax1lwa th1clmo s of 4 :roet. 
1-':) aood« de ore 1. pre ent. out.h .... st of this aepos1 t the 

tlngaA91I!e t"oriana itt ~~s.cev !ted to!" 2 JdlJlts. 

)limB It J). 

18 depo«lt YJocW'a on · low rise 8l.tftt)un4ed b7 aUUV1u. . 
is crossed by an old road .t.roa Banka Banlca to the tab eland eount17 
to th~ e. t. "0 ~truetUI-e 1. reveal_ 11\ the outcrcp, .hi cb En,,. 
contain 3.000 ton. t 8c11~d.o.. bo •• tbe _el o~ the p!ah. 
A q. 11 tonnee (1e8 th&n SO 'O,Q$) ot &ooo-psde ore waS obsel"ft • 
If tbis 4epo,,1t ~.ablea otbers in the ,Na 1ft.hi '004 gado 
ore 1 o'Wu~l&1n yateo1"'p'ude Oft it coul cont in a cnns14e"able 
tOlmSl or ctlcd-rred. ON_ 

fbe d.epoa1t 1& a. thih band of sll. .tonepart1all1 poplaaecJ 
by manraneSG end overla~ by tel$patb1~ anc$tonc with 8 F a 1 
e_ t ot en!snelJfJ $t in1ng. . l'lly it) -&'l'ad6 or , pl~. ant. 

:Q5£af\l% l • 
. 1 deposit .collett. 01 two hill capped by ter1ti. 

san sto e and with, e w t..a1pp1ng ID81l8al'lese eCl outcropp1n. on ,be 
e.'!fI't.e~ sjrle or hill. thit> m:fith... south. the ,...·,'ne e 1a 
sane ~d. 

~I")~ it :tlS pegged in 19$'4 but the l.eases ere ~~ndered 
beoaa • tbl,1' le ••• es (JOn 1de:Nd the ore as of 10 ltr 1ft&. th the 
.uc1retty d sit. !hr" eaRpl.. ere t.ake1\ OGGC:l"1bed a sandy, 

JUS 1ve n d 1 ceftOW! 'r8 t1 8 ndy ore OVOl"lylng 8M the 
1eaQef.>u. 'o).-e underlying tb s1w rae AS a1 a" (1$ rO' as 

follow •• 

8.~ ~)fnCt2 ~h - !l ~102 
San<lyore ~.3 1.0 24.3 
Va Ilf' ! ol!O 79.~ t"). 2.S 
tf1 ceou , , ;4. 0.6 21.$ 

Tb tt3JIple nf 3sss1_ o)!>it 1 ~!I't81nly tt than the 
anrage grade of a 81ve r ut Oft ~ this &l}'Klsi t aP1Joars 
coaparable to hat et th uclmtty 4epo$lt. lp~oxillatel,.;oo toD 
n~ go~d ersd or}! a xp ed nd t .1. on 14$)" t(),. a baD.d 2-4 
le.t thick extending tor UlON then 400 tMt 011 each o~ tho two 
hills. 'lhi depo. it def1n,lt.ly w.rrant. turther lnvest1,a'tlon. 
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\lrther d pbf!lt may OCl:ltr north f'J:t e-pos1t R. !hl 18 
suggo&t d by ph to-interpretation but no grann s arch as been 
%I13d .• 

'rbrec :n~m-se ee OF.:1 ts arG ~nm"n in the R n r Springs 
area. All lie west 0 nne? Sp?ings, and ell ar acce sible 
117 Q track !"rom enner tJprings whiCh. run!' first Utb-W8 t and 
then north .,t. Lea e have been p gge on all th dopo its 
by Kessrs. .oyle and Farlow. The IIOst cnnYenien: r(;f'eronce to 
tho depo~.:1ts: 1. by 1 rase nuabet". 

~h:! ~QPoC" it lles on the nOl"th bank or J!unter CNek 12 fies 
west of RennGr Spring (16 lil a by' tft c ).. It h $ beon 4pped b7 
Ratti an and ~lark o~ 10 into Finanoe and Exploratl0 Co. 

The manganese o:roe t this "ep(utlt 1 a replaCttaent. flt 
.11utone, C1"Opp1fl1 out a to:8veral 1l':regular blow 1th a general 
n rlh-ttestely tr.~.. !he ore t this depos it appears to be 
l'Glatedto the pl'eltent g~une ~Ul'raol) with e . p.ffl" ~ble eTC;r ,e 
depth o~ 10S$ than t neat. th gr de 611QW1dth er . 1:tJr~11 to 
deC'NaB Ith eptb. 

'!'he Massive pro contain 70-80% n02 but au.ch o~ the ore 
contains tragments of' unroplacod uU stone. This ora with retIIlants 
wonld 8verag. apprexiaatelJr 5'0,' . 02. O~ r e ;' C >35~ Jb'J02), 
on surface indiction t are of the ord.l" of 4,000 tf'ns PI" 't'Grt1cal 
foot or which ne quarter auld bo gooa.pade (}J!I. At least one 
tb1ia or the .ed1U11l-gr de ore COl ld bG upgrade( b1 h ndpiek1ng. 

Although very mucb lee jmpre8!!lve 1n epp l'" e than the 
funetty deposit this depo$1t gy have ~e~erve. ~ rade ore 

than helt of thoa. at the ucketty depoait. 

ilL :4§ I. 
Two mall outo:ropsn the ban of a tributary omsk near its 

lunet10n with Hunter Cr-eelt, ~pprolt.1rtat ly one .11 aouth..ea t of 
KL 47 E. '-'here it:' a very ·llulll tonnage of good-r.rad roe and 
pe!'h9PII 100 tons of aedlUJj-grad ore 01 whichalf' IqJr be u1table 
tor handpicking to toed grade. 

)IL *9 E .. SQ i. 
These t 0 ?ldJoining leases 12 llc- 'b7 tl"ack tron Renner 

Spring"', .1nclud ~e'f'Cl"ll lo~ l"t ~9 of n:'lnganefl P trt1ally 
\lplac1il.g niltstone :qnd obert. 2'heft 8 po-eket of lIlodlU1l-'grade 

ol'e~ but the deposlt~ as a bole, 18 .f 10 .. grad • 

t'h18 "'.8 also ha. load p1!'Ospects o.trturther d1scoverle& o't 
l!tafil'aneSe, pn:r-t!munrly north tOl1r...ro f:'OueU ere k .. 
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Appendix III 

EXAMnrATIOlLQF MAN.G:/:iNESp.; f?WlYmm FroM !ffUCY~TY,- lJ".T, 

The specimens examined were selected from a group 
of samples submitted by J" Firman" Seven polished, and 

. eight thin sections VJeTe examined; X-Ray diffraction WaS 
used to anfll~m the identity of the manganese oxide. 

The only manganese oxide in the ore is pyrolusite, 
which occurs as stellate clusters of acicular crystals, lcrge 
irregular crystalline grains and as extremely fine-grainE~d, 
apparently isotropic aggregates having a col1oform texture. 
X-ray powder photographs '{Jere taken of all three forms vihich 
confirmed their identification as pyrolusite. The very low 
background fluorescence of the photographs with eu K radiation 
shows that the iron content of the pyrolusite is very low. 

The ore occuX's in a 0.u<J.rtz Sal1cstone contoinip..g 
siltstone bands; the grainsize -of sandstone ranges from 
0.01 to 1.0 mm.; the grains are not very well sorted, and 
their shpes vary from angu1a1'" to 1.,~el1 rounded." Th.e siltstone 
bands consist of even-sized angulT quartz grains 0.06 mm" acros.s; 
replacement by manganese has been most extensive in these bpuds. 

The ore forms infillings between the grains, and 
consists mainly of the colloform ~ariety (Fig o 1), which shows 
the ty~ical banding and the radial crackiltg resul~ing from 
synaeresis. The crystalline grains merge imperceptibly into 
the colloform bands (Fig. 2) and are probably formed by a 
process of devitrification of the original colloid. The stellate 
groups of acicular crystals, which appear t~ he due to a later 
phase of the mineralization; are extensively repJa cing the grain3 
of the sandstone (Figs. 3 and 4); residual fragments of quartz 
are included in the replacing crystal aggregates, and these 

. fragments are in optical continuity with the unreplaced parts 
of the grains. 

,J 

The rock labelled D7, felspathic sandstone, consists 
of subangular quartz grains rangir~ from 0.02 rum. to 0.8 rom. 
across, some of which contain small crystals of tourmaline. 
k'1 occasional grain. of chalcedony occurs in the rock but no 
felspar waS seen. The matrix is principally a colloidal clay 
material sho1l"Jwing typical colloform banding, occasionally a 
small blade-like crystalline area is developed exhibiting a 
strong parallel cleavage and straight extinction. 

In hand specimen the cloy mineral fills geodes 
which range up to 10.0 mffi. across and which vary from a pure 
white colour to a reddish brovm. The rock could be correctly 
termed an argillaceous quartz sanostone. 

(lL .11" B. Robsi! .. t g ) 

5/31'56. 

.~, 
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