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fU PEDOGH1U?HY OF SiIDIME,NT.o\,;iY ROCKS 
ftOM!:ffi:fORQ.,U,AY ARJ:\lA, VICTORIA. 

J'Qllowln,2 ue 4tUJcl'iptlQrl13 of cel't.!;\1U .rook. oQllecte4 
'b1 Dr. Ii ••• Ragatt in the fOl'qllay - Aitey's Inlet area~ 
Vlcd~O»ia. A8the 1'ecks a..r0 isolated specimens, and nQ gEmeral 
~oo.clt1a1on. a:pp11eable to the S~oup a$ a whole have been. drawll, 
t be pl'epal'at1oa ot a IlJWIlIialfY 1 Ii not Wal'l'lE.l.uted. 

MO$t of 'tkts .peCimlift 1$ V61.r;r fine .... g.ra1rultd -avt3ra.ae 
Iltallut1-.. 0.00, t$ 41.0025 mm. It contains a tew Q.llarts grains 
fit: ave.rase i1alAEt'.» 0.1 mm.., and also a 1:1. t'I~le clai. Iia 
spee1t'ic ';1'avtt7 1. 2.5$. Axceptlng' tbetnla3 andfaJ;laria, the 
reck i $ $01,.11'1. 111 n()t .nl:pb.l..\t41~. acid. t"pom the SQlut1Qll. alumin­
iwn h¥drGXi4e waa p.fecipi tatoo. by adding 81l1m()niwn b¥4roxide. 
Til@ gI*t:tl.taL' l)llt.l't of tne x·cH.:k ta soluble in Cauatl() soda solution. 
al51'h~l!ll.tel+ lfl Bi\ren otf OD. OtHii.tilag in the closed tube. Ttl. 
l'oi'rsctl va index of' to(-; aolublEt lTix:LterlL,l is about 1.557. 

These 'testa indicate that the soluble mineral is 
Bl'bbI1~!. foe low doulfle refl'actlon (too low tor giblllsi te), as 
cib$$li've41rJ. thin sec'ulon, is due to the a.xtx'emely fin.e gl'8.i n 
llia.of tl'iem1nopal. Gi'bb$i ta b~Hl a Si-;cci2ic ira-vit;)". Of'. at • .;S!; 
tbe t1SQoPe 2.58 lssonuilwhat higb. but would pl'obably be aOOOUt1.t­
e4 fo" bl' tbe 1mlftll'i tiea. 

Tbe mottled Tellowish grey (5Y1/2) and dark grey (Q) 
•• bslanc., whie b. 'o"tetra and. uaJ!glnally penetrates ttl0libb.1 t. 
as .elnlet., VI .. al •• eXali.1u.ed. and wa.s fCH.ltld to consullt eS$·.Ul .... 
t1&11,. ot •• ntJlol'111on1to. oQIltaiolng :I..r~$gularly dlstl'ibuted 
anaula.z.t pa.ins IE qaar'$. (avel'~e g,tainS1ZCi(hl .11m), wtlieb. may 
OceQ,- '9 t. 3J per e.Hl'tl)l volmn$of ttle .ro(lk~ Minol" con$i1 t-
llfUlts a»$ tl'~n.\a oft.lsi t. Qr ctlert, black. 11-00 OJ.1$. 
lea.OXfl1'10, .1.e.a and .... tilth fhe mon1Hnorilloni t$ 1s patchily 
and. lishtl,. $talne4b1' :U.&aen1 tt, and gene I'ally b,aa aggregate 
po lal':L aat teHl • 

•• t.paetive 10.4 •• _tlUiHlrem$nts, which formed the basi. 
of the d.t$.~·mlnatiQn ot the m.(H11Uuo~ill€,m·ite, 11elded the 
f'ollowing l.'Elanl \$1- . 

i. YOllowllh pey mate.t~ial. 1.51, * 
11. »a»lt {(reI mateli1al 1.SOf.) 'i' 

!h ••• t1800. lie within the ranges qUQte4 tOR difte.ttetat 
1~" $ of mOU'hlGl' ill0n1 'to. 

2. W~41 il~~e ~ u~it£jj;~ia,l ji.~~B9q.n1 ~e ".L ~ll .. t£Q.m _ll!~l' t R! 
tV2 Qi'tb,¢l linJuc, .FO£fllit iqA.L .S!iLBi,wd ~!tl\. 

In th~' harl.d specimeu. this !l':iflte,(11al Is eolollred dusk1 
gx'een. (;G3/2)~ and, nets a som1S'I'ihut velvet;)~ Q ... ppearunee... Best. 
Qf ruinate oc1;ai1eul"a. of pyri te ~u~e p.i."esE;);.l't i a. anlall 0.011011$ and 
open Gl'aek$ and, to a letUlex· extent. in the body Q1.'''the l'oelt • 

•• aanu' ••• nts with :imnl~It$ifHl media showed tnat the mean 
re.f'l"8.cti.Vt 1n'.,x ot tile gre~m Milla.ral 1s app.N'}~llnately 1.,60; 
thi. tlpl*e 1$ Te~y RUIOh below the lowel' 111111 t of the .¥*anse 
ufnlalll' .tat84 fo,.- ttto mean index Of glaUQon.:l. te, v1 •• 1.609 to 
1.643. ad 1s 010 •• to those l'eeo.lt'4ed by .Pallwitl (1943, ".1) 
i.e" ala.cn1to 1*»011 Maslin'. Beaeh, SQuth Australia; 1t 18 a.l$. 
l.OW(U'f tban tbe aotWit.l limit' (1 • .57.5 to 1.6(2) found bN Glove» 
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(19.50, p.1S), in glauoonite :from l'Oek21 of the '1'o11Quay-Ai rey t s 
Inlet area. TbEUS. discl"spaueies Sut~Lest ti1~tt cnem.ical tIna opt­
ical work. should 'be done to esta.blish the i'all ranges of compos­
ition and opt:icalplH)l)t~rties of' the gZ'QUi'J (jf tilldO.N:J.ls broadly 
elassed as "laaeon1 te i suoh work may also th4~OW light on th$ 
ol'ig1n. of different 't;YPB. Qt.' glaucoul te, flnU on v't::J.liying condi .... 
tiona 0:1: sedimentation a.nd d1agenes:Ls which {nay be responsible 
fal' the ,Utferenceil. 

In tbid. section the glauconite iecolotlred bright 
yellOw g::ecru, and bas $l11't,._4deo.1n it scattel'ed qua1.·tz grains, 
mbell ;f.fagm.ents and :to.pamin~tex'al t~at S,I StU! l'al'e pyrite, all 
oj: whioh male •. llP notmol*etnan' 5 per cent of the whole ,f'0Qk. 
The cnamlHal" of 1hefor$.m1nlt'era ar'e filled witn gl.aueonlte~ 
Some ot 'thell._.onito 1$ c&al"$$-gra:lned; one area. whieh. 
extlnp1al!l.os 11$ a llltii me8:EUll.'ea 2.5 mm Jt 2.5 mm. 

lart of th, $f)$oi~len could not 'be sueeessful1T s.etiI.'.Hl.e4. 
On ol.'Us/::ri nt~t tti18 was touna to conai at of quart., stu!)11 1'»ag­
mellts, glauoChll t(t, f'Ol.*ruLinlf'e,N,\l testa pa.rtly or wholly f111e4 
wi ttl j§le..uCQt1i ts,and ola:lat(Hle" 

Only an e;l!~CeediClgl'y $l'ilal1 p~,irt o;t the glallcol:l.lte in 
the thin seation exaDincd is BtlCloseu Ll t be tests of organ1sms 
(fOl"atn1n1.tel~a)~ As no clay remairlS l.tl the seetlon, it is 
pl'obable t hat glauconite htd5 repl(;~cedthc clay en masse. 
PflU1lt1clesot cla;r obser-vad in c.1-ushed rm.'.tex'ial .froc otber paris 
{'It' tbe epec1men (lIl.e above) tUlve, presumably, escaped tbe 
.~eh.iv. llaUoolli tization which haS taken place in the $~Iilple. 
&$ a whole, ' 

1i i .. therefore * concluded tllat the bulk 01' trlfl 
ilaaeon! te in this s]iHll'eimen l'ep.resents an ext1'6ne ease of 
Glover· s (100.01,.,.p.16) 5~~.t?~ class, viZ.,"g1a uconi te 'Wi ttl 
irulofin:tte 'tnHmdUl.es whlenN$rad$ imperceptl bly lnto the 
liUl'l'OWld1rtg ug111aoe#QUs ~llatei:lal ~ .. 

J. qI9!£li1IQ!,~n!D" ,!ten ,Jue .}I;~rr~lalt*')n .~l.ljl.!rd RQ~~. 

fhe sample 1$ a tl'iable, elastic rock, eonsiting of 
two dis\'1ne't pOll110aa. One part, which nl$.y be {'H)nJ!lide~ed as 
the mat~1x of tbe otbel.~t. 1s colollfea. vO.'f!;;; llght olive green 
(sY7 /1), ao:4 con.SiS1i .. S. m .. 1CJl'o. so. apiCally.' of' sbell f'IJa. sm.d.:9 n. ta, ... 
shells, quaz.-ta grains. and glaueoni te" Tbe other part \ 'lb.e 
ftconcl'et1ona'l) i $ compofu.4 ot ligbt olive grey (STe7l) 019.7&'100.. 
eonta1n1ne; sbell fragments. allells, LUlU a high peroentage of 

somewnatil'l'epla.fll' dis1iribut$d glaucQni te ;sfllall soattel'e4 
cr;yatals and ,"£lifts 01' p,rlte oan, be identified with the aid 
o.f a l~n.. Ylb.lIe the Ol$1ston.e eal'l'iasnO glaueonl te, it has 
cOrJ.spicl.GU slU'-1n.kage crack.. t.rbe gla uooni te val'l~ S in colotJll 
bcrtrwct'in gr$Y.leh-,l'een (10 GY5!2.) and dusky ye 11011 green (5GY;!2). 

'.Cue mLrtu~itl l"clt:;i.tionabips of the two parts of this rock 
(;$1,[1 not be cOne lUE3i VQ1d d.etel'rrdaed .f L'om the s,;;iec1mens at hami. 
:HovuSiver I it appeu'+"s p,rob'3.ble t bat the mOl'$ al'gillaceou$glaucon­
ita - pieh i:lasse~ ht.we been l~~id down in the 'txioughsof' water­
eUl"l'ent»1pple looy'ks. Conditiun.swhex·e tills could ilappen are 
consistent with those under whieh. much glauconi to is nOw tbought 
te bay. tOJ.'l.d(Lochman, 1949; p.56; Iinley, 1949, 'PP*90-91). 
A.eoruu.t"etloc.~y mOde of o.rig1n. 1'01" the 'morE;: highlY' glaucGni t1c 
au. qll1te dia'tln.c't type of' rock, Meme to be impossible. '. 

The QRiatl'lxt1 i8 cOlnp~se4e.t' shell fragments, clay wkich 
1s .0$111 bondfui b7calci te, QJlftrta gl1aius, glaueon:l.;,te, and 
f'Q,ra:min1fel'al tf;J.t~h Microscopieall.y, it l $ impossible to 
•• timateteven a;pPi~Qximate~, the ratiO of carbonatetocl8¥; 
howe" .... it is 01eaII that ·the percentag~ of' clay is very m.uoh 
lea. than tbatof carbonate. The qW!!rtz grains al't't angular] 
and kaY. an ave:,tage eize ot' 0.07 Qn;they: make Qp 15 to 20 :pel' 
oent or tne rock. Glaueoni te is preseb.t to tile extent ot. ab(Hlt 



3 per eent. Most of it belongs to G10VG1,t s fir~t olass -, . 
that iat' it is 01" was included in tests of o~gan:L~m$! "pal'tlc­
ula.1I1ye;allt.:ropod.,fol'amini,fera., and -parts 01" eetnnol.d plates. 
In Borne OaBas onll"tne ou:ber onanlbers 01 .... fOra111iuifera Carry 
glaneonite; tU)V(ffver, most of the fOI'ami,1ifo.'Nlltesti$ 8l~e fl'ee 
from thia mineral. . Onl,. a few of thebl~oken eeh1nol.d plates 
contain a;l.fill1oonlte, and lilOstly only t1 f;!'o up of pores in any 
one plato tpagmcult i$ tilled 'Wi ttl glaucoui te. SOme Of the 

. glau.conite talls into G1OTel't a seeond class; generally, this 
glaueoni 1hl t,.ell the form fit GVa1 to seall-oval and irpegw.ar 
Bla$aesw1tbibarp boundal'ieJh and appears not tD have baeD. 
encloae4 with.ln tests Of erganism at any time. In add.~ tloa,. 
a tew oval g.aina «1)·O$;Jl'Glitic mltld) ahowonly looi1(ient 
alallCOa11;i1&.t10n., a. stage in. willen e. strong oVeJrall tl U£$ of 
sreen baa 'boenlmparttd to the originally bl'own grain. '. 
'inalll',a little of tbe glau'¢On1.te has filnde:f1oi te boundarie .. !'t 
which. appear to grade l.lltpereeptibl, into the aurroundins 
al'i:i.llaeeoWl arlO. calcar'soue mat(jria1 (Glover, loe.eit. ,p.16). 

Access{)17Y mirlerals - bla.ck il'Oll 01~e, pyrite and 
zil'oon - a.re veJ:~Y 1'9.1:'£ in tnt a part. of the rock.. 

The tfmatrix"i s a 9. 1iZel, si!,:!q: t f~nd .~I:u~l.l.l' 
.2.,alo,!£12U ~alqa.l.'l!t\i tEl .. , ~J;·;y:i nga sf.1alJ" .. pel"iC!!n;tage .Qf ,i1fi.!-
,!O~l;jl· 

fhe 11.8.\100[11 te-ricb l~()(:k. aasQ(! i l"ited with tha:t 
4e 80,,1 bed. antrv'., 41:f'rer st l'om 1 t 1 n the f' 0 11 OWl ng way s, -

i. Qua:r'tU$ is less plentiful .... it makes up .5 to 1 
pel' e.ni OX' the rook asA'gainst 15 to 20 per 
een1 1n. the "matr1xft. 

,11. Clqlaanloh more plentiful, and a. high Pl'OPOl"­
. tle.' of':1 t 1 a not b0l1de4 'by oal01 te. 

U.:L. ila·111.culi1U~ is an 1mpol't!tnt oonstituent. It i6 
1,"1".,l1ap17 distribut.ed B.tld Llrus:es np about 15 
'pel' ,oentot tile l'oGlt. ' 

. fb,u.s,tbe ma30;, OQtUlt1tuents of this portion ali. 
caloi'. (a$ Dl'oken and" unbroken Shells) I clay, glaneoni te, 
and qU.ill'1i., 1ndeel'easlng; Qrder Qf abundanoe. ACeessOl'Y 
mine,al.au$ qa.i'. l"tl-l'fI, and cons1 at of pyrite, black iron 
ore, p~Oba'bl. mateaa11t" and tin. flakes of mllaCGvtte. Ttl. 
!lOok 1 aa.1 a en t i.e anail t t cll,CAl'ElOlflc.1CAl!-
en t co aitan,· e1'Otla slle , uti ahel.t tIYnent,!" 

" Recogni.aable . shell fragments a'nd cOlJplete.keletons 
compr1 sa lamel11bJ!lano lUi, .t'orami ul.fe~a, gastropo(\s, ecnlnoidllJ 
{part sot' plates ami spine a}, and bryOZOa. ;r>ert"ol'ated OJ," 
ornalnerlted sphel~ule6 or oy11nd~ri s or:' calcite, representing 

oliga.nisms or 11&X·tS of' organ1sms 1 a.re conspicuous in some 
.placea, but occtf'pyprobably less than 0.1 pel' Ot1(lt by voluJ::uo" 
of the rook. 

. The p,1'1 t8, which OCCUlIS as irl'egulal' graiclla, cubes 
an<i 001$.11.4,,&, isa8tlCiu'allyenclQsed in Or (:\1080l1' associated 
wi t11 glau.eOfti i., 11 iii cOlmlonlw' b6J!1de.t-ed by black 11'00 ore, 
•• pal'at(!t il'aitul of which. are also scattered through the rook. 
Ttle( ,). _1'0&811.14 tound a.$ tlggregates Or st.rlngs ot minute 
8118.111$ emlae4ded in tbe clayey, calcareous 08{Uent, atld is 
aceomllanied bYV.1"71ng amoWlts Of." black il.'on O.l.~e. 

Glaueoa1;1;e OCC~$ itl all of the ways p1"evlollslI' 
delllCl'ibed tor tie ttmatl'l.x", but dominantla- Ei.ssilal'p-bordel'ed 
O'f'a]. alld l.Pl.St4a .... gl'8.itl8, as distinct f'rom In .... fil.lings of 
sh.ells. It appear. to have been del.'-i ved t'l'om clay or t1"om. 
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80p . .ro11 ".1_pelletll, a!ld 1 ts abundance' is fa .vet'lection ot 
the alum,flanee of ol~7 ill this port ion o:f~ the ~oo1t, as compGu~e4 
wi tll tke "lIljjl:t:e1 .• -t ... ~he predomlnaru;$ or thi 6 type of glaucon­
ite 15._ ,.po»t t~ tnei.deatt:u~,t m.ud, ~nd not blotlttl, 1$ 
commonl,.. t.l1e pf!cpni to" Or t hi e mi neral. 

A :tn' ot tb~ _S.II,*$ at' gla ucon.ite sirapl.y gl'fJ.de oo:t­
WEU.'Q.s Dl' 4""$~u, •• f' thai mlne:fal into the surl'ound1ng ola.1', 
and;i.t:l. ctb*.r oasees claT 18 o,l1ly lightly im;Pl-'egnated wi t-h glau.­
eoni i.e; 'Dotrt 000.41 tical! suggest <;1_111 vat ion dix'ectly fl'om clay • 

•• n;v ·Of ttl, pl'obable .epl'o11 tie pel.l$ts now converted 
to gl.au<u~Jl1'. cQu;ia1n miaute palns Q!' quartz (set!! Figs .. 4" and 

1 t l'alta.eh1 Al1d 'I·aIi. 1'29, p.34S) 11 

~bfi SlallCGt11te wb1ehoeclll.'S: in ttlste! Qr o"ganlams 
4", n.ot oGUlJlfr'.1,yt111tb.. cavities in $vel~Y OaJlej but. appeaJf8 
to pvetlkuBll;away r.OlB ttl. walla; this cQudi tion i8 part'icw.a.l'lT 
con.piGUSll. lll'bel'e tb, mine,Ntl 1$ e·Qt!t&ined in the openings of 
.. 'bl'yos.oalsa,l.toa. III some places the t6tltsare p~u";tial.17 
bJHite.n 8114/o,,tt diu$olved, but th~ Ol"igin1ll.1 sh.apes Q1' tbe encl.osed 
alaucon;J.t~ maaalilS is 1»0taine<l. 

All the glaucotll t. shows aggllegu'ted polv1iiat ion. 
It ij 1"·$tl'~et1 V8 i ridieas a11 €: a,g&.dl lower t hafl those l'.Utlillally 
J;'lec 0.r404, and vury f'XH)!.ll one mass to SHloth";r,,, i"ost aggregates 
have a 11..1. Of· abput 1.",565,lfHd~ $Qfne fall below 1.560, f,tlld 
otb.fill'*8 Jt.~. abov •. 1. 'iTO. This f4,Pparent lack Gf' constancy 
1n oompcUfi ti.,on weuld ~. d.$fUll tlvo ehemical and Qptieal work 
:i..possible, 'ltd "$Ud,till alloWllsnit1cant ganera11aed 4at. 

" io 1M olf$.ain" • .. , . 

A _41 ...... ,; .. &1o.od, cla.st1c, (ull"l."etlt-be4dod. !loek, 
whoae eo1ou va»le. aoetn'*dins 10 'Gbe 11mGuiteeontent.. ~~ho 
pl'tllAoD11nanl oolfu ... al'*11lI Sha4(UI ot duk. 7elloWi$Q orange (lQYR ,.,5/' 10 lO~5"}.etb6li ban(l.a g1!tl(l.$ with inc;ricaae of 
ltmt>n1,. 1alo lark •• Ilup .... 'bi'.wn (lon4/6); a nal'I'OW 1111'lOU1. t e­
pOtU~J p..,le .".,18n ,..:U._ ~Y8.5/4) b6;ud ie also p.t'tuulmt. A 
clalllY t1111n; i.an4 Ul,u'aoks iii (}c)loured l:lgt:rt Ol'ovtn (5YR5/4). 

1t1e,peaeGpiGal 17f itte Melt 18 set:'trl te consist mainly 
otQ.l1tlWt. and l1u.a1t1$ clq_ 

!be q..-l't,. " ... ittsftl'e a~angulal' to allgulaJ', an4 
tile, :tall into tW$"~"'$ &;o4c).;'41Qg to grain si,.. The eealsOI' 
grains averag. e.GI ma, ani tbe t1ne" th02' mm.. Onql'del7 
&.f6 ttle cOde.li' ,.rts ,paills illcontaciJ with Qne anotttbel' .. 
th., ar$ •••• uil.,. .e.'(i,ted b1&. ma'Q~iX~(U1.sis'&in.g Gf ;tUl$ quaris 
ptainsan4/01' elatlt1P .. einat~d wi-tn li:aoai t€h 

(Jtlllj" compon~!)t$ oble1"ved in thiu s$~:"'10Q are 
J!cnmded tJ."agrneQ.ta or Pl'obable ahale, OVOid and£llemi-ovoi4 pellet. 
\ poaelbly. eopeoli tleitl pal~t, b.nd pos.e:l. blYaleo rep:NHl~mtin, 
leached and fil tEu"ed gl~lucon1. ~.). ~a.re blac1;:; 1.1"00. 01"$. leuculs.ne, 
r:luscovlte"acld plag1oc,J.s.se, mlcpoeline, a fragm'$rr& OX' tWQ fit 
p05$,i bl.eapb6.,fu],,1 tiC' sOld volcanio roek.. IJ.r"!Q v®.ry J:*are mireQl\ 
iiudslaut'iHilte_ In a eoncen.tl'Ate obtaiued 'by iam11tlgtll~ follow-· 
lnB.1110J1al.a#i~ol'der of a}ttlfldance, WlU'6 pl\ese~.dl - 11nu,Hlite, 
S1~~i'nlt ~._o •• n.". tonrmaline,.rut11e, s:pneW9, tllagllet1.te, glau­
eotU t_. alh •• "'."'ta, and pl*Ol:.ullble etlesti teo!' bat'ytes. Sub­
stanoes ' .. a.eahle too! a ba.to VOlC&t11e 011 igl11 are absent as tar 
a$eafl.be 4nea1ne4. 

. -,It. ,_,,'fUt e;~aiu$, inc.llu4ing tnQs$ ot the _t.fl~, are 
tal.flr tlvtfrtl¥· d1Q1'll:nlte4, but. th~ el8$~7 11moo.1 t.ic Rlai.r1x, Allhale 
fl'apeats, an.d GYG14 pell:eta tend to be mo.re aOnCtiHl'tirat,d in ill ... 
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4$t1rhtd and irl'.g~ar bands lEina o],.ol1s. ,:rbe ea'Gifna:ted pel'cent­
tag. 0Gmjfos1 tlon'llt -the roek j;. s as follows .... qU!ll"ts of fine 
aand ga4 ... OJ C,lbl''tZ of eil t grade 16; limon1 te-$'htined clay 
15; and $W.f~ap.nts, OVOid pellets, and aocessory mineral", 1. 
The ,lt$(,Jk i $ a . o-e'la t._ Sil~l.fi.!1!. .§t\fH!!ton~ {,l.i!lon~J~!i-
!l . .1 t r}.& iW'ls, (£8l!lC}ieJ,.-

. . (1. 4oacl'1b1ng thecolQUr' ot''' tt:i. $ ~oek it wa.s agaltl. 
:t'ount neees.Ul 'te a •• Ui at eOloul*s and cOin narrlfi$ and symbols" 
wh.leh40 not ap-'poal"on tilecoloUl' enax't , viz .. , lOTitS.5/6, . 
lOyR4/6,5W8.,74, this last $yrilbQl. may be llJlpOaai bl.., as the 
hig;tlost f1';.lIt01! 11gb.'fHl€Ul$ is S, 'but tile dol,J\.lr :feferl"t.H1 to 
is deeiuUy 1.igbter than ,X8/4) ... 

5. 

fa1s 1sa t1!iabl$.r mottled rock with. the texture Qr 
.. 11a7~t&n.; 1$ 1e esternally and iuternally tra.,el~sed by B. 

network ot IUlnka,tJeraoks. The principal OOltHU!S' giving 
l?iSiII to 'iflle mottling a!'e t'uoderate l'ed (5lt4, 51lt) and, dal-k 1"_ 
\ 51(414). JUlotb,fl' . J)!,Qn:d.nent eoltltu~ 1s 1,>&Ji'0 yellowish gray 
{5Y1.512} ,bllt this aplH::ars uainly in od~ bllUd; scatterlDd pale 
greyiah yellovr(5I8.S!4,} fl~ekl! t'U'e also Pltesent. 

M10l.*Oscop1cnlly, the rQci{ is fouud to ciln$lst ot a 
1'i ue-gva1ned, da~1t yellow1 sh brown (lOl'lL!.. 5/2) matl'ilC: ifl whioh 
t'u"e amntided Y"u~:r ill'l'agularly sbape:d tragillen ts Of devl tritied 
~a's aud aagllllall fragments of' qUEl.f'tz. 

tb matliilt is velesnieash.. l't i B inva.riably 
dultOJl thana""$rage ift at: zoneabou.t 0.02'; mm., wide ronnd the 
)0»101"1 of tbe IlU8' t'l'~$nta'. Val'ia:tion iu ooueentl'aiion 
Of ~lQtl and 4il._inatedpa:ttiel.ft. o;f hallmatite in tile maiil"ixl' 
impag,. tae "f.)itl1ng t& the haa4 $pecimen. 

file. outlines of' tbe $;lass tl'agments are extremely 
l'l\Ip4 •• a _ttli ~. ftx.ptiJ"ted in it ii,utt. fhe1» aVu1*ago aise i 6-
aD.lilt (iii.} mm.., aa4 tb.;: la.t-gfiH~t. measures 1.25 mm. ,~uazttz g.rains 
sr·. 1nell'ui" in ~ fd: tbe tru.gm4lH'ltfh 

.Ift t. attie at band the dirr.wnsions Of' the quarta 
grainsYar1ts bet" .. _ 1.1J Db, and 0.01 (~~iil.; but moat a"Nlt abcHlt 
0.3 mm. ... e1'o... .a.te~1lyi:1~ a 'lew grQlns eon:t">llHne. th.e 
sugg0eie' $.;:;ploslve volcan1o a,etion. Jt1elspal' may have been 
present, bu.t, i2 $O, it is now SQ much altored that it can no 
10nge1' be 4i;tinliu1$~ 

s1rsgle pain$ eaeh of sil'oonand ;liOtlmrtallne we;t,te 
t be only aecessGl'1$. nated • 

. lhetUlll1m..a\(l4 pOl'oentagos· Qf the, major const! 'tuenta 
all ..... baemat1i.-.,ainod asta 67, Q.$V1tl'1tied glass 19, and 
qUal". 14. 

. fhe IJpeeiul$u is III .fine"'srain.ed, clastic, t'l'iable ~ 
ar;;.d ee&J.-al1ly nu>ttled NOok wh(usecu)lou.t'LJ.g' V'tlt!*ie $ between duslq 
Y.1IOWl~ bl'-Owa (1en4/2) and light yellOW! $0 bl"oWU (l4lYR.5/2). 
:3$441.18 l'lGt ,"4NlinEult; wborfl Vl$1bl.e it ia in. ttw fe::U.'lll of 
ti"Ol"l'l1rul0aa 'ban4eo~ vallying colour from 1 mm. to about 1 em., 
ttl1~, and IiJ.bGW1q eVldeneeotcHl.l'l'an taction. Onll $c$:~te!t" 
tl8k.ul 8!',mu.scevit. oan be conoluaively identiti$d witlltb.e 
a14 Of a l$.na. 
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In. Itl'On4\ beating tile rock ili:i bleacl1ed a.od gives 
ot'f an 040n1* .1" bl,Utn1ng coal. 

gOt! il101'os(lQPle *xrunlnation tb.e darkest part of the 
rook kIls beell. see11oneci. . . 

Qu.a;tt~. is tlle dominant m.1nel+a.l. 'lel."Y few of the 
gr~ins~e l'0'WldAiJ most (U'e angult:U', some s.t'e splintery, and 
a few su,bangual'. ~b.e1r patti.tee i 13 fairly uniform., and 
av~~age$ 0.05 mm. 

Tbequax,"tll gllai ns are set in a matrix of carbonaceous 
clay. Tb.is mal1'1,x.ma;r QectU' 1ntel"stltially bet~7een the 
qu.arta g.rains 01" aa il'!'oa'illu cleta and bands containin.g a 
tenli grains o;f qiiU\r:tz, $oVl01t,. ohlori t., ma.rcasite, and 
tels1t1c 19n.c.HuJ l'CClt 0:' o.htl't, tb.o size of. these included 
gl'a.1na "angtit. tl"O'JA 0.0,5 a.. dOWll to 0.005 film. Or loss. In 
colour "no eubonaoeolisollq vaJ1itiU~ b.twe,~ n very d.t1.rk Q,lJange 
bl'own (lOYI3/') aJtd 4uslq .1'ange browtl (loya2/IS), depen.ding 
on ina 4_" •• of oonoentration of carbonaceous matter. ~he 
cla¥ has pl'obabl,. bee udEll'i ved tl1otr1.. a vegetable slime. aMall 
lI'z'agul.aJ:'< banda tIlndelotsof brown coal rek-'1'6Setlt strong 
conoentration.s ot' eax'bonuceous matter. 

Unev6nl.y di;;rtriotlted through the llock ,aL'e frugments 
of a cnlor1 tie mineJ:1al, POssiblyal te.N'}d uua leached chamos1 te, 
OOQuJ.l.ring in grail'lS of' about the same size 01' those o:f quarts. 
This mintu,tal itllength slow and biaxial negative witb low 
optio ulal angle; it has m1caceolls cleavage ;.mli at,Nlight 
extino1$ion, m.., be tai_tll' pleochrOic, H~ld has Iii double 
l'efl'act1on of s:,Pp.rCl>X1matel.;r 0.005. In colour it variea 'between 
pale i»ey1a. ,.11 •• (srS.sI4) and 4usty yellow (5Y6/4), this 
Yul.ati'Gtll nullY 1'Ie ,u-i174tltt to atainiug byergani,o material. 
Some ,:tains abo" agelf.gate p01Q,t;ti.ation.. 

Minoe eona"1'iHlentfi, in roughly deoreas.ing o:r.tder of 
abunQacc', .. lie .kex-t 01" fragments of' felSite, mareasite, 
tllufJCOV1 'fl. 1 •• J~ •• iiUllh tel8pal:' (acid plagioclase, ortboclase, 
and m1c"e11ne).bl'ew:n and S.!,fJen 1Hn:tl"Dl&lLle, s:ircofi, verYZ'EU'e 
glauoonite •. ilJltUl1t«h .o~1te., and (f) easaiter1 te. . The 
lasttuee min$J,llIlla Vier_toud in the l~esidlle Obtained by 
panning. 

The $eot1one' PQl'tion or t~~nt"oek eonsi st S ot an 
esttrnated .50 11KI' oent quarta.f.38 1?Elt-7clayey and carbonaceous 
oement, .5 pel'eent eb.lol'ite,2'pel:' cent (') ebe.t't, and 5 pel' 
cent .other ~u;matltu@uttl:' aca<i i$ a S!1Iie3 .. (Ht,fb?naniIOH 
~i:i~~;t:i!li!:;qEl~J1tl speeif leal 1.y, a iiii: .¢.§Y!Dogac§;-

(It ia 'e be n.et.a that, in desol'ibing the coloW' 
of the lla'1'1X Gt thle :lOok, the eolotU' name lEI vex'y dark orange 
brown and QUslq • .range brovm. are used. The as 001 .. ;{11'* IS do not 
aPIH.'Hl.t1 On the oolour chart, and sO the above colours and 
tncl.l* U£tlllel.\J wer~ chosen mOl'~ 01' leas by guesswork. The 
O'olouI' pale gpayi sh yellow tor the chlol'l tie m1neral was 
ar'111ved st't in a Sll1lilar way) .. 

7. 

Tbe sample is a triable, non-bedded, medium-grained 
elastie rock, ill which only- scattel'ed flakes or !'H ,):000v1 t. ella 
be miOl'o.eopicfl.lll'itientlt~,d. In one area small d&l'k clots, 
apps..ttttntl,. .r10Ja in O.1'1UH1&.(UaOUs mat6l"1111; 8,l'IS visible. The' 
eoloUJ.I of 'the peek is TeFJ! ~al' yell,O"len brown (lOY1i7!2)., 

lillfotfOacO'plcalq the roek is· seen to con::u.st essent ... 
1a117 Of~ .-v'eil-Sl'a1nei qW1.trtZ g.NlinB in a matrix of olay_ 
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'rhe qilal''Jz ,",aina a.Po':; augulaJ!l to sub-a,ngw.al*, and a 
tiw al*~ $pllrr'el~;r* '.fh@ir avollage gralneize :t.S 0.07 rom. 

ift'ul: el~l in \il:u.tvi$ull distl"lbuted and ilS va.r;ying4r, 
tnougll l1giltlY1 stairHHI by11m.on1te., 

O"ttl:;:t~' con.IJ·~·itilt:ln.t Icl o;t:' the .N:')ck ape !ioul.Hled fragments 
of ttilai('6 o.r chex't,., ieuooxc ne. ilraeni te, Ottown and gl'een 
tOl1l'tr.aline t chl~~l'ite slmila,.t·to to<'tt in the Demon's ,Bluff' FOl'mat1on, 
museov1to, :f"elspal" (acid. plagiOclase,. Olft.hoclase, <'-wd nt1cl"ocl:i.ne), 
sir-eGa,. l'aF~ gl'~!'lulul' l1moni te, aud vex'Y r~:u~e epidote and pl:"Obable 
gla\1con1 u.. Ina diab i..Hiuc:antratel'utile f,LH.l a 11 ttle tnOtlUi to 
Wfire te·ua4in ali41tion.; this eO;:~(H:mt1N~,te also revealed some 
perteet.,."wa'fu1.I£'-el.(tar #,doub4"-te»nlinatad cl'ystal$ of si..l"eon, wnioh. 
RUlI.7 h.av.~6d a. .. log t'l1auefl03itilh }~o (ull'bonate was noted. ill 
the 8110.0·, 'but s1~sbtett4t1'''fUiJee:nc. took place when t he rock wat 
a"'acite' .w11k 4916 411.u:te fill. and tl.U'ther eZtel'veseeuee OCCUR.a. 
in bet CQ·II,Q$ut»a'.4 _:~" 

'the l"Gek eerusists of alUHtt '5 pe~ cent quarts, ,3$ p$r 
.tim' 11.ra."1t1..3"I'l~1tleCi claY, and 7 pel' cent otber BiinsNills, 
su:ul i is "-A nAI ... iIU!l~!W il"Uia. 
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Dallw~t», iV.D •. , 19i+8 ... Cumpa1'1son of Glaucon1 te from the A41000ne 
Hed2 at Lake:' Entrance. Vioto.ria, Vi1 tbLow 
Index Glllioooni itt 1'rom the Miooen$ 'J3ei4a at 
Maslin"a. n.acl'i and Ritcltl'lam J South Australia. 
j.'.U';I~'StRiH!:ti!q!.t~@22bl~,. ,RCU2~·1't'h~9!t8Ln. 

Jiotl'ogl"sptucallte port on Rock Samples :t~)!om irb. 
OOastal Siicti.~n bElt"eon ~Ol*qU87 and Ai!'_,..'. 
1111_t" V1ctoria_ , !t~.11Q.tilllgaoAt~ (i!02il.­
I.,eo.f4. :10.1950/2. 

falt.ahaehl I, and ragl 'f., 1", -Peoullar .\14-g1"8.1n& and 'their 
Relat.ion 'to t be Orlgin of a·lauconl te, J..o.i!Ol., 
14, »p. 3J3-.352. 
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