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E1shtepec.!lllens ft'o a1UoM dl'Ulho1e DDB.S Baltout"
we" $ubIllUi~ed tor pe\rploglca1 exl!JIltnatton wUh emphas:ls
to the orlgin of the p;yrrhQUte Qccuwin 1n ~e ~ClCk8.
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gensral J!e,c~1D1tQlU
fAct "eke at'e ell s$.Ill,Uaif 1n that thq are metSlllQrphosed

elltliitCll\ee and sha1es 'If1th tine bands Q1'8elillll& of cubona4eoUS
mater1el. The' al'« now composed e88ent1al~ or qua:rtz and
authigenic ~elspM' (a1bit ) wlth generally abuniSant 8Qnett t

lessel' OblorUe. at~ ecattel'ecl tlfOOlls 0:1' tIlUl!I(lorite ot cleatl!;
eed1Jllentar,. orl&in. ~atte"ed c17stalS o~ eutlU.genlc to\Wlllaltne
and ll'l"egular 8I'a1ns of 111llen.1te generalJ.;y a8 oeiated with
partlY recul'B'stalllzed ~eucQ%en1Q aterlal probabl;y N'tUe.
'1'Mre are I'~e Y$r, $l.lla,ll gains 01 ell'l:lQn end very flail'8 atleU1's.
Sulphide mmerals and eo.1"b¢I!.ates occun1n& both. as dlseem!nat d
araU1s and 1n veins arE! desOJ'.1b _4 eepar tel;v belOW'.

Caeelte¥'lt$ waa b'baene4 in onl, oo.e ape!t1lACX). (M .1202)

"htU;'" it QCOl.\1'S 1nveS,fl8 l$socla"'l1 1t1th qua:l'tllh CM'bonat.es ana



002
MELBOURNE OFFICE

251003
ar.enopJ!'lt••

Gram stze of! the 1"Qek$ h tVl1t~F lIltlltU.l mel ts
generall1 lesa than 0.-t rllIh

Se4tmen~ ,aD~g ateep1T 41pp~S (tll4 a1llQet p~al1.o1

to the ~1l1 4Q1'8 111. epttetlaet1 11,'206 ~ JM20S 18 markq4 1)1
C81''bQnaQeoulJ ."82:'1&1 aD4. b1 Vf1l!'1a1i1on #.Xl: ~ prQPoI'~1on,of

d.-lotte. Th1. haa; 'been dleturbetd .tnplaCl;'lQ ...

(a) 811tatClnll has bl..-ade4 01" 'bQ.ell ~3eoted Into
ad3aeentahaleprobllbl, berQl'tl eonaol1datlon
oi' the sediments.

('I) tl'u')l'Ct has be·en, late... mlxlo%' toot01'd.c Melll'lns
CQUS1ni 'Om8 crlUllplUs and 4181"UPtion or be441ng.

In apeQlmen Ih12O' fl'0lIl 6.00 Itt. QV<rnge%, recl'Jiilt8J.UtsUon
haa l'UUlt din'" Q11~tl1 Coa1'80l:" 8l'llln b. (O~i - '>'2 1llS1) and
lIlore tl"oquen tw11mlng qf 1;be p1..g1o<;11". i'e1J:lpa1l'8 wb1.ob .PJ, the
tilUtr paSne4 t'OCklil aM lllO$tl$ unt\1'lMe4~ Ohl,orite ancl ,sOl!le. . .
tourmaUDe #BinG are l&t'g~", but the lattt»' are ma1n1F conttae4
~ irregular patches and d1ccnt1n.uoup bands 01' S81'lc1tlc "ttha1elt

wblch 8.1'e nQl'l 1Il0" Or 100.8 leola~ 11'1 A CQal"tier a,ratn,ed mosaic
"t ~al"tlll ana to1epa~ 1t,h l1I1no;< se~let~fl.

~,

AI noted abon, aU epoc!mel1scan'tatn autb.1senic tQ~1ne
"11101'1 oocurs as. lsolated fllllalJ. (0.0' 1lIIIl) blue to bX'Olfn pl'1 attc
C'-fstale sene~all;y 41etrl11uttd UIl1torlll1;Y th1I'ough tiM l'OCk MCL
w1ttl. l1andoll orio.atatton.

S' e 0I74tals lncJ,u4e Qal"bonac~lUl material but whereve¥,
toUl'lllal1n and pn'r.liotltc are aSQQctated. the p1l'J'hoUte was
InvEll'ub17 late!' 4 p~ Bur~Ui1d$ aBd encloses tolWlll8Une"
'.It ".s not notea 11'1 veinlil,

SimUar 'toVIllalJ.ne has beunooSBt'I1ed in Ba1toUl' specimene
~e8ci'1be4 1n a pl"eVloua petrological HpOl't (S.19/64) and two
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(a) tne tQU1'DlI1ltl:ie ww formed ~1lI boron absO:x-betl
by illUde fio sea wa\01' c'11u'lagand llIb.c:u;t'Uy ansI'
dopoettion.

(b) to\Wlll$1.Ane wae '9Red as .. HsU1t ot lat~ in__o-­
ductlon of 'bQl'Q11 mill ~J:~le 1nts'uslon.

In li\JOCtl'Qehs~ 1>lllB,Sto~l1ne in .~$el'Il11¥ cm.t.v a YeW
.01' Con8tt~t, but l11ncwellsos pPotp1ftsslvely 1n. .tb,~ tWQ

deepest epeo!iJlen fl.1~07 and 11.,1208 tNlll tl19 and 82$.6 ...et.
n. apecbien 1f..1208 to\Wlla1l1lo haee1lllost. cQ!ll1lloWsl, replaced
plU'te of SOlllO lha1e ban48 1M.1Cfattns defiltl.te toUX'1llal1nfzat1on
at thb depth au. to ~_odllCt1on ot bQV~

ote ... f01U'lllal1n1Z8d ebrods or hapenta (po 811>1; .former
C1.al' p$110t.) were nOte\1 til a 81U'1'aQ. epelU.men of quart151te btOl'll

aa1to~ (1"epwt U.19/(4) ..

~s

Tl'aeit8 ,01 1401"1tie cal'b_aU O¢C~ 1n 8QmeBp~~M(I

seneFal13' aoodat ..lilt #Sine ol:'a~e6ate8 0'£ P11'l'hotlte..

Ae obal'l"Ved tOI1 t.oUl'llla11ne, tb.la e1c1erit1e carbonate
blCrealSea in 'the two speoll1U!!Ils ~ btl.., 600 tt. w.heJ>e 1.t ¢CCU1'S
as C1.o11@"; l1'1'esu1ar; ....17 fine pained patebes partl~ repl cing
l'oclt-tol"llllng UWle:t'als _d penetfttlng sra1n '\:)0I1u4I1P,10.. In

spec:lmen 11.1208 (~28.$ tt.)CI.1scOilttnuoWil ben48 of this cQl'bonate
shJ>w a s1.mUQ MsQlbu,tlon. pattern tq 'tb-ose of~bOnac~oWil

ll!ate~:1a1 li're$ent .ill aU otbe"epec1lll4.tns.bu,t ab••' here. and
th1s sUss••tliltbe pOliud.\)U1lt1 ~~ QJtlC1at5.~ot Cal"bonacec>Wil
mBtOl'la1pX'O'V'14d CO2 t>o~ th. fQl'IlIatloaot c.arbcmak•.

Small ••tn. 1n specimen 1f.1202 (;~78 tot) ~"''' cloU4;V
elde1l'1tlc c;;al'bOnate (8Ollle a.8oC18~11 wUh araenoP31'lt(t) w.\'Uch,
hae been dlsl"UPt•• pal"U,. ~place:d end ¢elIle:nted b)' later C031'se

gabled ankel'tte.
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Those 04~ 4#,$p_1'&"4 ~sb\llUlItb,. :'0($$ _4 alec>
lnvema.

1!'P'i'hO,'Uto: lU"OdOJtl"-'.. anil.~Ctu'$~ .asM~
11''''&'14&. iCiilt'Q'l1Q aOl'OaaWa 8qat~"li tbrousb most ap.ecilllcms*
It 11$ mOH $.un4~' 1n M.~2(}4 (tfl().5tt.)vmeJ>o it f'o~ ftl\llll.

.!1~ o.t ~ ~..- (~uah y!Sw .$t_,~e),. Xt has crJ'atallt~1lI4

".tela the bl-stolY _ tMae ~_ an4 ~loefJa l!hiQ 01 tAt:'
;rOCk f'Qrmtl\B m1nema, t1U1l~tz.tDl1iJilR'lteencl. !ill$1Il lnl~sentc
1:o\U'l1lal1#O.

III places, .tm4 pa",'C!C):U1tu'l1 1n Ql".dmen tb1208 asg.p;'tlillil
of Pn'PAotlto 1\1'8 ·Ql.lleoelded w1tb @d p~11"l1X'N*4_b;V
e148J'lto. In. poUlilbt4 8EJQ'tl~II.:tao4 tllil:e a..a9cte:tllldef.del"1tio
e.tIntainp y.,., llt1nOi" '.:OO.CiiI' .#Wo.Jl~iwbut, thtil: t.fme l'l!I~tl~p

tI.'w..tbel!io mm.NI. 1.' maUts ol:llQuoe.
Sphalil/rlte o¢ctU"e iA 8 nl11llb.~ 01 apd4lmens .la .inutet _(JellS

... one 01" two sraln. (0.02 ... 0.04.> scdt.~4 ~U8h the l'~fi

When 8uoele;ted wttb i}NJI'~otlt. 1'\ is 1n'flU'lal:l18 $~~un4fld Md
enc10lllea '/;11 ·the lat'Ml' su1:rms.4CIl.

A msCltQ" elliht11 et'laJ'.:If[fv ~iA$4 aphal_tte O(t(!tW·$ III a
liU6ClGn.t~u.oua p~01!'lV detlned tUCU"tz yeln (t latel'al seOl"atioll) in
.epee4mes 1~12OG.

A"fn.~S te QCO'UX'1;l in a qUl'ttCUtll1ltUite 'fo1X1 .in 1Il1?ElC1Ji):f;lll

m.1204 and tid. veta al$O eon~aln8 the oU;V (lase"\e1'1te o'/;lae~d

1ft 'the.. liiJll",~.

p"t'h~UeQCCU1'8tnveblfJ ta $pe¢illlena lIt1207 and 1,,1206,

WYJ!!lIQ"'t
'lhe lI'OOk$ al'e lll.tam~1'J.)hf)6ed .11'$~$ ~d eI1111ee nth

bande ot ca~aoeoua l'lla'\l~ta')' and tIl.,- P.,sslbly 4ont~dnd BOlllG

nne sraUled ~_etlc "'p1'd.d~. Z)e~Dat1a .Illt bdlJUS has
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hatt oecur.r (l both b.1!'Q~ eonsoUdation of tho seeUlllente end
b,. later teotoniC aheatoinS.

Auth1SEltlte 'tourma1tne pl'esen\ tn. all. apecUiene Me
de:rinUo4rbeon ~1'Illed b,. f.ntl'odUCll·10'l!1 Of bol'~ 1n ap lUmens
rfo belOW 800 ~.

KinoI' tine BMine4 sldel't~. has 1'QI'1ll~ 01' been depoe~ted
f.n places and 1s mQi'e abUndant tn. spl;JCsi~ ~ belOlf 800 ft.
partlcu141"17 b 11.1208. ~e:M l's8 poseiblUty that 0-02 to 1!'1/ll'lD

Carbonate .411 derived 1'rolI\ car'bonaeeoue _tel'~al b,. oXidation.

1i'1l'l'.!lot!tel 0;1 .pts_ettc O1"lstn and~stall1zed aftex<
the rock fo1"lll1l1g lll~I'a1.t a'l1th1en1c toumel jne and. the .~
mln.oJl'.JW,a1.l!tl'1to.

Pyt"l'hoUte 11J eClllllllonl.1 a8eocli.at.ed w1~ mlnol' sld8l'lte but
the!i' .re1atlCll\eh1pl'em"lne obscure.. '1!u!;'e le e .reJllote pOlila1bU1tV
t1lat p7Jl'l'hotite p1'otel'ant1all,y l"ep1aced 1negula.r aSShsates of
81de)'1te (\b.,.all'e verv ejml1al" tat.l"I.\l) but th.ev:14ence foZ'
tb.1s 1n spect.on ••1208 t. 1llcoac'lualve and ttl sUggest10n should
bel'esa.r4ed a8 Ve%7 t_tatlVl!!' GIll,.. .
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Thin Section 1I.1204B - 470.5 ft.

Pyrrhotite aggregates (black) in
sericite rock with fine bands of
material (dark).

(x 50).

quartz­
carbonaceous.
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Polished Sec~ion M.1204A - 470.5 ft.

Pyrrhotite (white) and siderite (anisotropic ­
grey). Quartz, f'elspar etc. dark. M1nor :fine,
gra1ned chalcopyrite is included in the siderite.
Pyrrhotite encloses rock forming minerals
including authigenic tourmaline.
Niools partly crossed.
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Thin Section •• 1206 - 687.5 ft. (x 50).

l

Part of a siltstone intrusion into finely
banded carbonaceous shale.
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Thin Section M.1208 - 928.5 ft. (x 50).

Bands and concretionary patches containing very
:fine gra1ned carbonate- possibly replacing
carbonaceous material a1milarto that in
specimens from shallower depth. 17rrhotite
(black) 1s assoc1ated with some carbonate.
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Thin Section M.1208 - 928.5 ft. (x 150).

Pyrrhotite (black) associated with cloudy
8iderit1c carbonate (grey) in rock composed
ma1n4' or quartz. relepar and sel'kite (near
White). Some sericite rich bands in this
specimen have been tourmalin1zed.



251C12
MelBOURNE OFFICE

Thin Seo~1on ••1208 - 928.5 ft. (x 150).

Part of a tourmal1n1zed band (gre7) and
P7rrhot1te aggregate (black).
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