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~&~llQ"9;wmC#A: ~Oi~, Gl~ BOOK SV1MFL~S FROM ~g 

Q2i_§;tAAs;;OfIQN.Bi'TWM1~ tORgUAX bliP.· !h&YY' .. S dI]t1.tE~. 

!IQfOlUA •• 

••• £4,1. 1i~Q, No, it 

!he sallples 4 .... 1b04 ln thls Itef)()}.-'. whioh we!'e 
submltted b;yibe ])11-00to1' to}! petl'ograpb1eal examination, come 
tl1_ the Jal1Ju1tiau and AnpcUJean <iepoal is between T01*quay and 
Al~'''' II Inlel.2oJ:t"qu8l' 1s 14 miles south east otGeelong. 

All sed1.'Rt~ l'ocks t'l"OH! the area have been 
UJle4 aocozr41q to ihe classification drawn up 'by M.A. (london. 
Tbe resul.ts ot a x-ouglil ekem.ical aaalya1s made in 1947 on a sample 
ot' supposed Jaros1 t. <'1(6) are g1 ven., and a note on tne oceUl'l'ence 
and possible oJlig1n of the glauconlte totm.d in mall¥ ot: the samples, 
1 II appended. 

2lae 25 rOOks 4e$OJllbed at's labelled as follows: 

Bed I JD 10ca11"7 
rD· 1 .FXl local1 "7 
lle4 J J1JI local1 "7 
104 K. it) locali "7 
114 
lalHta1i. , lase »e" D 4-., 
"Itt II , 
117 
Iff4JD7 
B841:.7 
lia1!d Bed 1 Bll 12 
• 14 
liard Band (L st.) 1. n Hi 14 
Bed "Ln at ba.8 • 19 ,y (label pal'~ll' ebli terate4) 
"An aP/1 
"Dt. in BPI) 
.e4 UM" B1N ]leek 
Be4 "lin .~1'4 :ae.~ 'I .3'.fJpe S8.t10n -:t'GJIlquq 
,. 4 fne S .. t10R !O»quq 
Ai '.'.2 8peel_a*) 
W ,4 
W101 

114· I. m Le'i1i·$&\ 

In 'be ball4 spee1me ... the rock is grer3, fine gl'ained 
and non-f!'iable. wS:tb. bla.ck 4en4ri tle agpegates Of Pfri te Visible 
On brolttm sUl'taoes. '.fhe !'oel( effervesces 811gntl1' in cold li/10 
lin. 

Un-dell the ml0ttCiuloopet the .rook is seen to oonsiat 
or a tinely orystal11n.e. s_ewhat tUl'bld maSS of carbonate containing 
aqula~ q\lartz gl'ains. Oapbona.te f01'ms pGssibly 82 per cent of the. 
wbole, while quartz graiJlUI. whioh bave an average diameter of on17 
0.04 _., make up about 9 per cent. py»1te, as snall g:Naina ani 
'.l'441'1t1e aggreptes. 1s otten surroua4e4 by an aureole Of' z'04 .. :orowl.\ 
i!'oa siaiaSt and aeeowa:~s tOl' 8 ,er cent of the rOOk. The remainder 
is 1la4. up ot a tew plagioolase grains, patcnes of: bl'owniSin material 
wbieb. al"G diff1cult to resolve under ttae m1.crosoope but which see. 
to oona1st of cblol'l to an4 01&1', and rare grains of' zircon. One 
flal'\onate fragment which probably represents a for amlrlitar al test, 
1s preseai. 

The rock 18 a silty 11mastone(calcl1ut1te). 
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FD Z.rJ.? LQc~li tz 

In t b.e b.a l'I.4 8, •• 1.me n t lli s roek :1. s grey wi t h i l' on 
stain.ed pa:tcl\es - it is fine grain.ed,. fairly triable andef'fervesces 
wi 1h co14 ,I JIU. . . . 

10 

In tblm ._.ion tbe l'ook is se4Ul to be made IIp of 
ttne17 granlllal',tlvea gra1ae' eallbonate Vl1t b. QG obvious organio 
structure, an~ an avellag. graUl itameter ot 0.04 rom. Oarbonate 
forms 95 per ••• , or the l'oek, w11ft. angular quartz mak1ng up 
J per oent. 00eae10.al.grains of greEUl glauoonitic material, tit 
11ttle pyrite,baemat1te alll leu •• x~nll •• aQ.d sorae small, intietinite 
patelles of bl"ownish material. aak. up tu remainder of the roek • 
• ost ha.emat1 te ittai.S a1'8 $\\'1'0\1.,..4 b,. -.11 l'e"'bl'own al'eas 
of stained carbonate. ' 

The ).toek 1s Ii lim.stoao (ealc11utl te). 

1141 • ··k9l1l~il 

fhis 'Hi;; 1s pe, in patches. but 1s geaerall,. 
r.4-b~en 4u to oxidation of thei:rGn oonteat. It:1s fine-grain .... 
s11&h'17 friable and. eU • .nese.s slightlT w:1 tll 0014 .I .l. 

10 
lIL1eresoep1ca.lly-, this roek consists or an lron .... sta.1ned 

_ss of finely o.i v14ed. carbonate. px'obably assOciated w:1 t h a 
.ertain amount Of clay. togethel' with quarts grains and foraminiferal 
testa. Izton stained matel1ial makes up 80 per cent of the rock -
ill some places the staining becomes concentrated .in co.res wn1eh are 
eat1!'.l, Opa.eue and are red in I'ef'lected light - these corea 
probabl;y represent l'laematlte. QuaJ,tts; as clear, angular grains with 
an average 41antetell at 0.04 _ •• an4a 11ttle felspal" com.prise 19 
pel' oent ef tile wl»le. 

A few -.11 pateb..,. et glaueol'li te.j enclosed with1tl 
tOl'am1Jl1fel'al teats, call be seen .. Gthe ..... minerals presEmt lnclu4e 
l1l\lscovite, brown blot1 te, blaeltillon O).te an4 one grain of tOUR_liD •• 

!hi s reek 1s a 811'\1'1 tcu.-amiaiteral limestone 
(ealel1ut1 te). 

lid ... It D .' '&lc·i.Jr·iJi 

"his .rock consists or a white, friable masS of 
eal.'bOnatEh iron-stainea. 1n patches, wh1ohef'iei'vesces wi ttl cold 
J Ie!. 
10 

In thin section, tke roek 1s seen to consi, at Of' 
t1nel,. d1v14 ... , gl'e;.y oarboaate wbleb. is l'$4-bl"Own in places due to 
11'011 stain.i-., a_ $oDiula!' qQmr; crai... tile caJ.tbonate may &we 
'ts gre, oolou1' Jal't17. to) tBe pl'esena. of argillaceous lmpul"1 ties 
and ad.s up " per cent of the rook ..... quartz grains. with an 
avel1qe U_tel' of 0.04 mil. t make up 3 pel! eent. No l"ecogn1$able 
.pganie l'emaln.s ape present in this $fu::-t10l'1, the ouy otheR const1tu­
eat. being telspar. Ii 11 tt18 enlol"i te and Ii few grains of' black iron 
.1'e. 

11he rook 1 s a limestone (calcilutite). 
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1'1. .tb.e taa'" ., .. l .. at_l'.ook 1s 811el, . tl'lable 
.... :tllle .»a1. ... 'WS.'b~.l'tUld.t.l'~t 11.-. of m10a ana. a 11 ttl. 
'01.k PV.l ..... ~l-.a.lf v1;sl.1. ia an. a!'8111~oeous baee. .'rhe roek 
ls. IlOtlaDl1aaJ'" del ett.rna ••• ri~.·~ cold I lIU .• 

. . ~ 
III tbla _,:1.... tAL. J'Hk 1s oompo .. ' o:f a. bas. 

ot pale gl'e, .... b,.-n _",'lal, q ...... g1'a1ll8 aM toram.ln1feIlal 
11ema1as, t ogeib •• w1 ta so. ;l.auooDi't., 1>1$t1 te an4 ot nel' mi nerals. 
~be gzrey .. bl'cr"n ~aa., as'ta:e as (Jan b. 4.term.1ne4, 1s made up of 
~gillaceous mate~lal. tl881, 41T14ei quar,zl t1~ ~lakes of mioa, 
a 11 ttle f'elspar an4 poslll'b17·Canoaate - _all gl'alns of blaOk 1:1'on 
o!'e aPe sea,ttel'e4 t.011,"0.'_ In one P&1-t otthe section thls 
'baae takes tbe :eo_ of (lvo14 pel.lets, with tile large and small 
41,,""»$ averagl.ng ••••• t1 .. 1,. 0.18 anA 0.1.5 mm. As the pellets 
are s11gh1llT d,.p81' •• ttnfe4. pound ttl. ,,'g111 than towtll'de the 
4.1 •• ',re,a_ I8a7 be .-..t.4 100al17 bJt iron or8, theil' oatlin •• 
are in pl .. e. Yell1' ole..,l,. _':1_ ..... Of the pellets centaill 
adr.ca'e • • t a ....... 1 nih 1 .... elt.r ani low bl,efJil1ngencu, 
whita taae a •• 11.-1. ,t".,." • "bl8 18 p,0'ba_1t ehale8do~. It 
..... 11k.l,. "b.a\ tbe •• pell.". IIlaV be .. vu1ei., of e.,1'011 te, . 
.. -. ...... ppll ... ,. ". 1'0.8111 •• 4 e.l'.t. ot certain mud eatins O.p.'_. 

&la,,0$.111. 18 not abundant. In place. it is encl.ose4' 
wi,b.ia .. boa tests of tQl'am.1nliera, but in m.an, Oases no t.t'aoe of 
a.D.F enolosing ol'ganiam can be seen. Not all f,Oztaminifsl'a eonta1t:1 
&i..doni te - some appeal' empty and others OOD.tain finely dlv14_ 
oarbonatlil ami arg111 ....... 1I1a1Hs1'1al. Ooeas1ona.l1,. small grains 
or gI' •• n glau.conite Gan be .bs .... v.d whose boundaries, oven unde1* 
a 1lap.1tloat1on of 410 ••• 1',. lDtJul'tl'cqta1tly in" the aUl'round111g 
all,11la •• ous _tllla. tau •• f OOUl'.$, sugges ... 4.1'1 V'Qt 1 Oll of tile 
slado.lte ~ro. ihe ti: •• 1T .1v1 ..... base. ~ll.r. is a tail' abun4an •• 
or , ..... '10t1i •• at ....... ttl1 •• agllout ttle s114$, but a careful 
.... it has tdle4- ,. l'eftal altV b1"1"8 wb.loh 1.8 a..tin 'ely la ,... Pie.... at a1 tel'a' 1011 ". 11 •• om te. 

_olu qua ••• pa1 ... ~ aV.oPag. 41aeteu.' 0.0, RUR. 
1Ialc. up 12 peJ:lOo .. , et ,Be reek. l7".1to 1s 1'811'1,. abtulQ.atlt -:1" G.,l."18eS p,!'"." p •• o~.t or the whole - a.n4 is ln 1be 
~ .. of 8: :L.cu .... '1,.. .."lUl1 be'we.a eop»oU t. pellet $. 
ad as smal,l illa1 ••• a'·'."" tb1'ol1lktllltthe slldch A feW for_in1. 
tez-a ape replaoe.. " ,,.1'1 ".. A 11"1. blaek It-on OIte and. $Oil. 1'''' 
'1'0"11 iron 'staiRS are ala. plle ... I. 

.....,1. Th.is ..... 11: 1s a 81,1,,.. tcU'aIl1tl1tel'al and eopl'o11 t10 

.... ...... t ··,IutIlI.MA 

1)1 ttAe Itaa4 •• 1 .... 1H11. 1'"& 18 .oft and t'l'iable, 
anel 1.*de up .t a pale ,..110 .. 1l1 ••• a1(wrd.ob. 0.»1-18$8 a.ppal'en11,. 
6o p ••• ent Of til. wbol,) 'Ilaoll P1J'~ ie aWl $, few ira1.a of a 
11811".» cu.lau.$4 m.1ne~a1. 7he . .poek flees not etfel'vesee w1 th ac14. 

,JU.~l'oseQPiJ~ally, abQut 40 pel' cent Of the rook la 
•••• $0 cons1at of a mineral wtU.ch bas been so itnpl'egnated ani 
.$.1 .. 4 with limonite that it appeal'S OpaQ\1e and .Pe(l....b ... own ln ... n ..... '. light.. InJlaoe8, .wnel'fIJ 11ttl&n1 te sta1ning 1s not ,,,,,,\1_., the mlt:u.l' ... ls. tltanslueElnt - 1t appea.l's ;yellowish in 
eo1 •• ~. witb high. 1'011.1", atrous bl!'ef1'1ngence allri aggregate 
p.l;l~1$"1Ga. ~b1s .1 •• l'al aq be 3a.l'osit., 01' SOD1emincu'u 01.8817 
... 1 .• '''''0 1-.. but tb. i .• " •• • t 11tpl'c8'nail0n nth limonite wblch 1t 
tta.lUl4.»e;...... .. ....... l'S _erO .. eps.. 1unt1t1ea'1on uQceftain. 
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l..alt,o, .t, ... . uReal'al. or7stals Of a colourless 
mineral with lOW b11'efr1ngemoe and low relief make up -possibly 
$f pe!.' ••• , of tbe ... k. !fllis mineral m.aY' exhibit multiple 

1winll1a" b,as good,.leavage 1n Olle 4ireoti.otl. and is inte.rleave" 
with a pal. 81'.1 01' .ClH.ttl'umiael'al with bigfif)r biretri,.ngenee. 
fae tptieal pl'opej.'tl$$ Of' the colourless mineral. are as ;tolle"., 

Bloqe:tio1i ... vtl 
f'l po.iti.ve, about 6,0 
•• 1. 1.,11 ... 1.t2, as nea1'l1' as can be 4etel'min.4. 

fllese properties show that the eQlolll'less m,1ne1\'al. 1s g;yp$um. a_e 
."~stals have a 41ameter of up lO 4 _ .... ot h~u .. smaller. 1'e1'1'$ot11' 
auhedral crystals m.ay be complet.l;re.lese4 '07 the limonite 1mpreg­
Ilatedmineral. 

Assoo1e.tea. 010$$11' n·to.. the gnSUn1 1s a pale, 0010111'­
less to 9;"e1, tlalty mineral with tail' 1:d,l'etl'.'ingence alld rel1.ef g.reate1* 
than bals... . !his m.in.el"al. 1s \ln1a~al 01' neal'l¥'. so, and 18 opt1cal17 -vet. fhe .xti.lion or these flakes #Os genaral17, but not in every 
Caae, pal'allel. wbile tb.e elong'atioll 11 posltl.vo. 'lbe m1nEu*alls 
p»obaB17 alll.J.U.te -1t appeal'S to occur in ()lose association with tne 
08- 81'7stal •• 

About 10 pel' O'tl1t ef tho roek 18 made up Of' P7l'1te. 
fhla 1s :1.n. the form of aggregates, often with 11nea1' 'bO,tJdel's which 
seo. 'GO have been detel'!Ained in some meaSll].'e by the cl'ystall1sing 
pOwe" Of t he gyp fJUll'4 

l'oot. 
This rOOk is a weathered aluni te 3a1'081 te <,), gn;>swn 

A sdple fit a sttt yellow mineral (W106} thought to 
be ~al'cHd.te, was l-Ougbl7 anal,se' in 1'47 by Ill.It. aegnit Of the 
eemeat ieot10 •• '''a.l.a.O. l1isb.el'llen'li Bend .. Mel bou.rne. His re-
aults are as tolle"a, 

$1 02 

pea"} 

Ai 10' 

Caf.) 

MgO 

HaO at 11)· 

HaO 7 113· 

Waa' 
XaO 
10· 1 

....... 

........ 

""""""'" 
........... 

..... -.. 

-
........ -

------
Insoluble matte.' 

2)., 

16., 

6.2 

.1 
,.a.G .. 

.. 6., 
7., 
'.1 
lf11 

J1.t.1 
J1.-1 
26.9% 

In elq)la.nation of his results, 6egn;lt states that the 
."$1'al a.ppears to be nat~o;ja!los1te. mixed with ea.!lthy" mattel'. He 
tJd.U$ the lime rna;, be p.r.-asan.t as carbonate, while the result to,» 
aulphate may be too le.. .0 potasil could be Cietected with the t~am. 
photometell'. Ifhe iasola)le residue is cons1de'ed to be ehiefly qua.l'ta. 
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B. I 

!h1a rG$k, which. is g»$31' and V'e'1!Y f'r1ab16, La made up 
Of ahell bag_uta aM tlllT for_intt.ral tests vdtb. a little Sl'e,a 
sl-auoonite ani a few epecks Of Idea. .Ii fuclUb1ts no bedding el' 
laminat10n 1n tM halld apeo1J1&Ut anA ofttlU1vcsoes wlth cold l! lin. 

10 
l1ndel' fike .d ... u .... op., this 1'"& 1. oomposed malnly of 

for~lniteral tests and ethel' t.agments of organ1o origin togethel' 
wl 'In angular qu.artz grai1'1s; (av~uNlp diameter 0.06 .> SOlIe glaueon1 te, 
P7r1 te and a 1.ittle argillaceous Ilat(tr1el. Ma~ ot th.e to:fam1nitel'al 
test s have been well presend ana. ats._ cut cl.eaply in tb.in section .... 
the oarbonate 0'£ whioh thq are composea 1s g»ey and. turbid. Other 
11'regulal'ly sbaped fragment S \fbi. b v~y in colour' tl'om grey to brown 
ha.ve been deterluine4 as the broken portions of shella and echinoid 
spines", A few colourless sponge spicule$ al'e also p1*eS6ut. )4alll", 
but not all, fOlJsUlinifera contain glauconite - on the otheI' hand some 
glaueon1.te ca.n be seen wlUeb does not appear to have been encloseQ. 
w1tb,1a an organic stl'llctn~e. A tew ... 11 gl'a1111;1 of pyrite can be 

see.J eftsa eo.entl"ated w1tllin. III f.l'aIl1u1t.~al test. Cal'bonate 
makes up proba.bly 80 pel" cen' Of tlle wbD1e, qtl&l'tz about 17 pel' cent 
and slaUOOni ". a ,eroeai_ 

fbe roek 1. a 811t,. $hell~, foraminiferal limesione 
(ea1eaHD1 te) • 

"I" 11\ 2-. 
This rOOk'i5 grey and fail'ly well eonsolidated. wi til 

no """ldfJ~.e of 1?edding Ol" lamination in the han4 ~sp.o1men. It 1$ 
:ti •• gl"alned ana. effervesces slightly wit h cold! !leU .. 

it) 

In thin seet10ll, t)11$ l'pek is seen to cons1st mainlF 
of even-grained. ol'ystalline Carbonate \average diameter 0.05 nm.) 
tQgetl'le!' nth lelSser 8.00'. 0'1 qua"ts, mareass1te, glaucon1te 
an.i. lIliea. i'oramia1f'el'a ape presenil, but 'iDe great majo,1t.y of the 
Oarbonate, wbieb. e'*P1'1sesabollt 87 pel' cent of the slide. 
shews no .'Viti.no., ot 1_cil1ate ."gallie cu:-tg1n. aome Qf' the f'oJla­
m1n1fcl'al tt'iHBts en91,0" marCs-lu1l1t. an4 a little tla»k red il'Ol'l 011,'" 
pl'ooabll' tuullmati te - none ,1l'1 tla1s sllie encloses g1auconi te. file 
origin ot' the emall OVOid gl'ai:tl8 ot glaUCOnite which are present, 
is uneelJtaln .... tnq I'DaT have beender1ved fl'ommica, which 1$ -
scattered aparing17 tllrougb thQ seotion in the fol'l1 flIf gl'eet'l and 
b»own biotite flakes. lfever-the-1es8, a oR.I'eZul sea.rch throughout 
the slide hes faile4 to J'eveal all1 mea wMoh is partly change' 
",0 glauconite, a.n4 the!'e is tbus no 41re.t eV1d$noe 01' such a trans­
f'o~mation. Tiny pate.s Gf wkat appea.l'. to be an al'g111aoeouf3 im .... 
putty are scattered spal'l».gl·T tb.,oug, the 1'oolt, but here again there 
s ••• to be no visibu gra4a:fi1ontil1nto'glaueon,1te. 

fhe alg!'egat&8 of iron 0". (pl'Gbably Inal'cass1te) al'e 
often composed of paille wt.th a l'a41at;Lng structure - in many Case$ 
th$ lllQJtCasstte 1s pa,tly SUl'l!'CHlIUld by taint brown stains Of fel'l'ie 
1%'01\. QllaJ.'1a is pres.nt as elea, a».gtillal' gl'a1ns whieh. form pos$1b1,-
8 p •• cent of ike whole ... 'the only .thel' mineral oote4 is an Occasional 
g!taift of leuoox.no. 

Ifta1a l'oek is a s11iyllmeatone (ealc11utJ.te). 

lIS_Z. 
This l'ock is grey and ven'y f111o.b1e, and snows no 

bedding 011 lamination 1.11 the hand specil1lt,n. Small shell fl'agments, 
t1tl7 !!peeks of mioa and a 11 t t1e pyri'te e an be seen in tbe fine gr • ., 
base J whic h 1S awarBtltly of oalCal:'eJou6 and aXlgillaeeou6 natl1l.'.h 1'he 
... ok ett'l"V'tUIOElHi wt'h .e14 .I .a. 

10 



... " .... 
In tb.1a section the rook is made up of a yellow ..... 'bl'own 

base, eu-game rema11U., quarts, P7»1 te and glaucol'l1 te. Tne organic 
"e~aia.a eouls", moail; of broken f(>l'aminltel'al tests- usually of 
.ol.ll~l.a. to SeratlwhatttWb1d earoGuate -and a few el,Qugate OJ' 
1rregala:rl.;y sllaJ$<4 D1*ewa, tUl'b14tlU:lgmeats del"1ved f'%'omlal'ger 
o»ganisms. '.fhe 78110w-01"4' .. n base is very fine and is dif:tlcu.lt 
to resolve i.nto1ts OQDlpOnents uncie.'t' the m1ol'oscopt- it seems to 
be ma4. up mailllr ot d'g;1J.laeee\ls _terial.1" ti'RCt Q.llart,z, black 
11*0. ore ad P7»1 to, .lea&._. posaihlyfelspar. Some finelt 
dlsseminate4 oavboltate is prebab1~ &1$0 pJ.'6sent. Green glauconlte. 
with aggIlegate polarisatioa. 1s seattered l'ather apal"ing11 thJ:lougbOll" 
the slide in the form Qf' oVOid pellets. Ocoasional rare grains of 
glaucon1. te which seem to grade into the yel.low brown. material are 
alse present .... tbtuae aJ:I& not well d..fined and appea.l' in places as 
small gl'een1.sh patohes. ForaJUinl:f'e.ra are numerous, but none in this 
slide seems to Co nta1nglaueGnite,. 

Angula.r quavtz is fairly abundant as gra:Lns with an 
aveJ'age d1aaeter Of 0.06 _. Rica consists J.!fla.inly of muscov1 te, 
gveen hiatt te alld a tew :flakes Of lu."$wu biotite. ,A little e h1or1 tel 
may bepreseni. but this is tltt1eult to tU,stingu1snt'x-om the SJDall 
gre.n ilaueon1te pakaes .... the ol'Jl7othar minel'al noted consisteCi 
of a rare gl'$.1a ot bROwn tOlU'ma11 ••• 

,he $.timat9d oompQrd.t10n. of the l'oek 1s as tollow,.: 

Yellow-brOwn baa. 41~' 
Carbonate 3.3]& 
Quart£ 22% 
:f'¥v1 te 3?& 
Miea. glauo oni te 1% 

tbis rock is til sady. fOraluin1:feral ma!'l. 

Btz.· .. ·· 11.4·1 1., 

tb.e rock i s i:C$~· and. somewha.t ;tl'iable, snowing ne 
lall1naiioll in the ba ... 1Ij) •• lJ1iit) a aa4 containing white shell fpag­
.tHl"S.It etterVGS4UUJ w1 in cal... itS!. 

. 10 

, J41e:.r:osc.-g1ca11lJ tn.e ).took cons1 ats of ca~bonate 
(82 pall cent>. quartz Sl'alns\1Spel' oe.~), alf.Uil pyrite t3 per cent). 
fhe carbonate is colourless, elouQ.,. OJ:lbl'own. .... most of ·tha brown 
material Obviouslyllas aD. i._iiate ollge:.1c origin and is plJ0SEHlt 
in tna foPm of shent»agDMnts ad bl'aen tOl'am.ini.feral tests. 
'lhe quariai grain's, Whf.. on a.ti$ an. pla»l .,.xhibit l'ema»kable unifo.lmJ.i.t;.v 
Of' sise - their average diameter 180/06_. PYI'i te is scattered 
thl'ougbOut tna ca1.tbOlU:lte as -all i.1'l'egulat' gl'altts. ,cUso pl'esent 
aJ.'e a 11ttle gean ehlol'i'tit. mate1'1a1, a few flakes of brown blot1 t. 
ani sa. ansu1al' grail1. o:f .041_ »laI1oo1o.&I. 1'. rMk 1s a silt7, snell¥,· t()~am1n1fe.ral. limestone 
(ealouen1te). 

Tbe 
11'011 stainiag, and 
• el'ubla bedding. 

IIAI,.Z 

t'~ck 1.S grey, with la:c·ge red-br·own patches duO to 
is fine grained and fai.rlyfr1able, with no 4is­
It et~t'eX"veScE,'Hi only slightly with cold. I Hen .• 
, to 

J1t1crOscQP1eal~, the l'ock consist s mal nly of granulal' 
earDonate having no obviol;ls organic struetul~e and an aVeJ:18ge gra1.n ' 
dlali1let~r of 0.05 _.Qual'tz, wb1eh is qui te angular, makes up on17 
1 per oent ot the l'Hk. Other minerals present in small quantit)'" 
&1*. blaek 1l'on cu~e. PY1*i te, 11mo:n1 ie, a 11tilo clay, and III i'ew grains 
.~ a green minel'ai, pl'Obab17 paucon1te. 

rb,.:r.*_k 1s a 11 •• s$cn,. (oaltU.lul1te). 
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fM » •• k 1s "bite_ fdJ.!l11 oompact, paJLltly 1I'OIl-s'iaine4 
and exk1b1 ts no bo441Jlg o.x- 1_1nai1on in the band 8P •• l~n. Tae 
enly mineral whi.h' ean be "1s1il\SU1ab.o" w1:th the naked eye 1s mica, 
Which occurs Qal'iugly as IIlall flakes. Th.e l'ock: effervesoes w1'tn 
0014.1 RCa. ' 

1() 
TIndel' tb.e a1()~oa()ope t. rook is seen ·to consist of' 

a finely crystalline _as of ar.,., sOllfinvha:&: turbid carbonate, 
together with fOl'aminlfel'al tests. glallleon1 te, 1>11'1 te and a 11 ttl. 
mica.' 

FOl"amiJli:f'el'al tests rep1'esent onl»" 2 pel" cent of the 
~oek and a.re often completeq filled wi trh glaueon1 te. Othel' glan.. 
coJaite is not enclo.'" nth1n testa, and ooeul'S as sm.all grains which 
are bou.4e4 by o~stal11 •• oarbonate. Glauconite, whether free 01' 
8 .. 1 a sed., seema l,iable to transformatiou i.to limonite. 

QWlrts, pResent a8 •. all aagulal' grains with an 
average 41_ter of about 0.0.5 III., l'IItl1res Uj) 4 pel" cent of tIle l'oelt. 
Other miuellals note .. eOapl1'1S8 lIu.se·OTite am4 biotite as oceas1wal 
8IIa11 flakes, black treul ope as small gralns,and l1mon1 te, mainly 
1n the to!'. of l'ee. Drown stains wnieh impregnate the eal'bonate in 
pla •• s. 

'rhe rook 1s a finely crystalline limestone (calcilutite). 

illti 

~.Ia.. rook 1s light li1.'ft¥, argillaceous and triable with 
.0 v111b10 4_ia8.t101\ in tae ban4 speoill$l1. It 0011t8.106 oeeas1onal 
i'l'apents of "'1'1'8"0. all4 •• 11. together w1 ttl tQl'8.1U1 nitera., qUarts 
all4 a small arao1Ult 01' tiea a.nd geen glaucon1 te. l'he .rock effervesces 
n ttl eo14 J" IIi. 

10 
IU.Ol' •• ~1.al17tth1s rock consi eta mainly or to1t8lllin1 .. 

teral test St fltasaellts ot the $0114 pal'ts of largel"l ol'gani sms and 
q.artz gra1_s. Also pre.ent al'e p~1'1te, glauconite, m1ca, a few 
sponge spicules and. a b1"011ll1an. eartb7 base which 1s d1ff1cul t to rssolw 
bul apparentll co&si$t. of very tinely divided quartz, mica, Oarbonate 
aad claY_ 

JiallT of tb. 'larS'. cubonate fraB,1R6ai;s are grey and 
tn.~b1fl; the abun4an.:b toPsminit'Eu.tatlHdulh ocoasionally turbid" are 
goner&.l11" somewha.t clearet- in appearanoi.. fhe outlines of 1llaU7 
1'81'4I11.11'el"8.1 testa atte well 4eti&84, and these Oan be clearly seall 
•• "1a, as host to SlallOGn.1tEh In ma1\1 eaa:es eaoh o·hamber of' the 
t.JiII_lut ..... 1. oOllj)lete1.7 tille .. wilh peon glauconite. ' l?oss1bly 
between 5 and. 10 pel' .eat of the teats ape fillea. in this way - the 
ltell&lde.l' are .mp~y or cunltaln a t1111q Of :pale bl'on, earthy 
_t •• 1.1. which soaet1ae. abaci.s in.to pale green. Glaueoni te rna: be 

se •• wb1ell 1s not .... 1 ... 4 by ro»'sminife.ttal tests - this seems to 
gr ••• fJ10JJl 4a:rlt green g].auCUUIl:lte prQpe.tt to pale b.ttowni ah material 
w1 •• a greea1sD t1_'_ 

A. small proport:l;on - less than 1 per cent of the rook -
1s _,_ up of pyrite. In SOli. places this mine.ttal partly Or wholl,. 
f111s tlae chambers of: tOJlam.1nifera, and in other parts of tna slide 
l' .cou~s as isolated pa1as. QU&!'tz liS s.ugulal' gralD.s With a 
e:1.ams'er of 0.0, _., ad a little felspal', p»obably ctthoelase, are 
ttl.t enlJ' othe. nU.1\ettala pre.en.t_ 

,_ »ook '8 _4. up in the follow1ng proportions l 
Oal'Nnate 78 'per •• 11', pale bl'OWtl eal'tq matel'ial 11 per cent, quartz 
7 ,fiJi ."8.t, slauc&D.1i6 2 pel' oent, pyrite 1 pel' eent~ fe-lapar ant! 
.1ea 1 pel •• a'_ . '.. " 

!rhi's .aclt 1s a al1$7, aligillaceouEH foramln1~.ral 
11_ stone (ealea.l'en1 te). 
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lid ••• (i-i·). .&A II 1is 

'lb.e reak 1 a p.,.-"tu. te a .. 4 ..... ft-lable' aBO. con talns 
awaavclla wbS. te shell 1"' ..... 1;11 and te.am1n.lt."'al tests, together 
with a little gvee. ala ••• alt.. It .tte~v.$ces slightly with coli 
I JlU .• 
10 

M.lel*oacepioalq, "!U.s ~.elt is secan to consist main17 .t 
.ub •• ate _de up of ahell j"l'agRItn~:t$. torambtlt.ra, bvyosoa and 
.t~JI org •• to Lteraai... Moat Q&l'1)onate 1$ s11.gb:ilr tu~b.i4, but a 
11tt1 •• ohien,. in. tbe ~o_ of tl11~llga e.elos.A 1n to~ami.1ute»al 
i •• ts, is •• loule.s with peel :I.bOIlhl. ol.eavage. Brown, generall,. 
tntlt.l'ecta.ue;uaJ. fr • .-D.ts of $0.8wbat tlUlbid appearanee. pr8bab17 
r.pres~nlt the b",oken 1'_8.-"$ or the bard parts ot largel' Ot"ganiams. 

Gla_oa1te, as peen ovei4 grain. whicb. are Often eleall'll 
.... 1 ••• ' within fOJlaaia1fera, make up about 1 pel' cent of the whol •• 
Anpl8l' qual'tz gra;i.&s, of average d1a.meter 0.1 llJl., also make up 1 
p.r .en". 

Other mine~al. present are a few grains ot PJr1te, a 11ttle 
kaelin and. limonl te, ad _.. small grains of a brown minellal w1 t h 
itJ.gh rellef aM I11lh ltl.et1'1ngence, w1110 h may be ~bene. 

~b.l. "Ok 18 a all.llv, toJtamin1feral limestone. (ealoSl'enite) 

1M "Lit.,. kall a,il 
Ill • .rook 18 wld.'be "'ut stal ••• rug. '07 11'on 8x1de. 

It 1$ fal»l,. frla'bl., ulllaa1natecl, t1n. ... g1'a1a.4 and. oontains a fe • 
•• 11 fragmen:ia - tbe ape.'.a ettel'vesoes sligbtly 1f1 in. 0014 ! IICl. 

10 
111\4.,1' ttl. 1I18.reacOpe the l'oelt constat. 01.' a PflY, tUl"b14 

IlaSS of f in817 .. incl. .. Garbo.a.te, allalltl,. iron stained in pate nes, 
awl oontaining anl'llu qllaJtta gralh, t ••• ln1tel'al tests and a 
tew shell tr'asmen... Oltaaale "'8_in. t ••• less than 5 per cent of 
tbe Whole. !be test. 0011t&111. mate»1al, apparently mostll' carbonate 
with a little c1a1', "td..a bas b.en stalne4 brewa - 'tibis stain. otte • 
• xt.a4. beToni the wall. af the ~.st to to. 11'1'egulal' patches in 
tbe sUl'ollding rook. Qthe.\' b1'on1sn pat.be., whiok in plaoes mq 
bave co»es of green.oh1Gl'lt1c or glauoOnitic matel'1al are scattered 
'tuGqhout the rook - tbese do not appeal' to nave been enclosed 111 
t ... aDl1ni,fera in. all oa .... 

'I ...... ,1'a1. ••• "lUGR a!'. aQ\l1al' and bave an avEt.t'age 
41_te. of' O.Os _. f ... up 10 ,e1* eartt .:r tbe l'oek. A little 
.u8 •• ",1. te ... , atew 1IIIal1 Paib ot blaCk iron G.Pe aJ:te the onl7 
otbel' a1 •• 1'&1. ppesent. 

fb1s roek 1s a silty limestone (calcilutite). 

I t f:qe l!arHirl_ on t hAS .r,.20!51 s_n.2t_eleu..-
OM' tbs is t111 lettEtl' ·-:·1 - !all be .... tltteipgv'A. 

fh. }!lock 1s t"i.able, a,ttg111aceQ\ls and red-brown due to 
j,l'on stain1 .. _ It efteJlv •••• with cold.l ltOl. Oceasional t1l'lJ' 

10 
specks of m10a aa4 •• all t." .. 11\1:'e1'a Can be sefUl wi til th(J naked op. 

in tJt1n ••• i1on,t.hta lIOGE 111 seen to be compose! dOlJlinantl,. 
o.r q\lal'.s, i.aetas}' ,,1 tll tela,a).' aa4 a pale bro"l'l. aoaewhat 11'011 
sial_a.. o_ .... "1q bas.. 'his base, par1l1eularll' :Ln view of 1. ts 
a .. ta1M4 appeara ••• 1s 41tf'lcult to Hsol"e into compon.onts unde!' tbe 
micro.copt - 1t aee •• to ooa81st ot ola,- and V611"1' f1ne17 div1ded quart., 
IIl1ca and carbonate. 
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F01'_1nlte1'a1 tests are pres •• t. bat are not oommon., while 
occasional t'lakes or ,2!'e.Disa 1110& a1*e seattered throughout. One 
I];run of' ped .put11e waS ••••• 

QUarts, as angular to subangul.ar gra1lls with an a:vers.ge 
til aile tel' of 0.05 _.. makiUS up 65 pel' cent of the l'ook. :relspal' 
makes up pessibly 5 per cent, and. the l'emaiader con$ists of cement­
ing JIa'fHIZ'1al. 

'he roek is a aar17 811tstont. 

"I:" 1ft!1 
The rOOk is 81*67, sllgb:ily ironstaine4 in places and SOllle-

wlta:tt"lJlable. Gl'een gl.aucon1 te, quartz grains and foramin1feral 
reaalu ean be seen with. the naked eye. The speoimen, whioh effer-
T8.8a with cold! m,u, shows no trace of bedding or lamination. 

10 

u'ndel' th.e micu'oseope, this rock appeal's someWhat coarseI' 
iiba.Jl lbos. tiescrlbti4 p1'e.,.10\1$17, and e onsi at s mainly of oarbonate 
(9' per cen'.) aft4. angular. ~. ual'ta 81'ain.. Tne carbonat. e i~ gener-. 
al17 g1'O, aU turbid, aft' is mafl. up of bJ'olton t'l"agmentsot organio 
oriaia •• tteD. Wi tll pOi oleavage, an4 mallY cleal'lv detiuoi foramird­
rel.'al testa. I:t-... gu1ar olGtsof a ,ellQwisb.-g.t-een minez-al witb. 
a.B.egate polarisat10.t waieb. 1s pSl'i511' conveRte" to limonite, 
l'epl*eseutglauco1l1 te. taeseRialt'. up abcHlt 1 JHlJl1 cent €It' tbe rook, 
8.l'14 are usually foua4 e •• lest4 In fo.arn1nlferal tests. A few patches 
Of gJ'eY .... gl'een lIah1'1al whleb &1'8 <U.:tf'1cult to .l"esolve under the mlore­
$cope, pl"Obab17 oonalet of t"ilU~17 41vldedea:rbonate, elayand mica. 

Tile quaJttz gral.$t waieh are quit. angu.lat'J have an a.verage 
diameter of 1 _ .... 1 •• \1IIel'able sllall Clav1ties, gen.era.lly less than 
.01 ram. in d1ameter~ are seattered tuougllOut. ~hese oavities eon-
ta1l\ a gas-liqu14 mixtulle, tAe tl\\14 nature of whie h 1 s cleal'ly de­
monstra:ted by small bubbles whlch Can. be seen mOVing f'l'om side to side 
ot' ttle1:r enclosure. prestUllab17 undeJ1 the illt'luen.ee of changing tem­
'."ature conditions an4 _all V1bl'atlon.s. Quartz makes up possibly 
5 p.~ cent sf the l'eo~ 

!hi. 1l0Cllt 1s .'o._alleRd,saudl lill19stone (calcal'en1te). 

J~ •. ia RfJ 
In. tile han4 sp •• i".n,tb1s .'flock appea!'s pale orange-bl"owa, 

d •• to unl:tol'la stail'l1ag by iron OXide ..... 1 t :1. IS fine grained, sl1gbll" 
pOJ!'~u.., nOll-friable, is not lamin.ated and fJtterve sees in co14 jf W). 

, 10 
'iIll' tOl'amin1.fe.ral tests can be seen with di:f'fieulty by th$ naked e78. 

Under the mlcU'oseope, 94 per cent at' the I'oek. is seen to be 
Cl9llpe-sei of' grey, partl,. 1ro .... stained carbonate - the carbonate lS 
.adll up of' the o&loal".o\1s .-letona of various organisms inclt:U:ii.ng 
the tests of :fOl'aminit'el'a, ma;ny 01' whieh are well presel'ved and. 01ea1'17 
defined in thin s •• t10a. 0008&10na1 pooIlly defined patohes Of tu,Pb14 
gre7-bl'on matelClal within tne tests, wh1cb. ea.nnot be resolved un4el' 
the 1I10 .. 0 .. op., plI'Gbabl,. l18pl'esent ve1'7 line17 d1Vi4ed elaslte 1mpu1I1-
t1e., ma1al7 al'gillaoeousin. nature. fhis mate1'1al in plaoes assumes 
a pale but 4i»t7 81'een •• lou, a.nd. 1& presumably the preeuJ.tsol' af 
gla.Of/UI1 te. 
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Glaueouite.toge'tluul1 w1tl1 seoort(ta" l1lQOU1te, fox-.& ; pel' 
oeat O:f tbe l'ook. . '818 mi.llel'a18eema te be almost 1nval'iably en­
.10$8(.\ w.i.thin a to"aIl:Udf'el'al t.est,o" wi.tR1t1. the PQ.res of' some 
Ol1'gan1c skeletlill. .0 .. 1118. Al.lsiaps .... $.11. be seen in the eonveFsion 
flf glaueonite to 11moute, a$ tell." I 

(1) 

(2) 

(;J) 

pale y.ll ...... ~ •• a slaUCGlllt. with aggregate 
polari 8at1o. 

a greenish Dl1'own mille!'al w,ttl mask.a. polari.sation. 
.010"1'8. 1'n1s m#.ael'al app.,u,"s dull red ... bl*Qwn. 
1n Mil.cte4 11S11"_ 

an ep.q •• miael'alwi11oh 18 l'ed-brQwn in reflected 
.11gat - l1raol\1 te. 

A tew ti:q fll"all1s at pyl'ite are oecasi.onal1y ass.ciated with the 
,lau.u:on1te. 

Quartz is spal'sely distll;i.buted turougnout the roclt: in 
aagalall grains with aU average diameter of only 0.0" mm. ... this 
GOJl'ta"Eurbs with the to.p_:tnifera,which range up to 0.5 l'lJll. and 
aveJ'ag$ about 0.3 _. Quax-tz comprises prObably less than 1 
pel' (u,nt of the whole. 

!111 • .tGfl1c is a glauconi.tic, for ami nifel'al limestone 
( e &1oa1'«In11 to) ., 

1M. "¥ott ..• .pi gtu 
file »Mk 113 P.,-wb1te an4rine grained. with. palo . .P.el .... o» ... 

patohe. aue. to tile Ga4 .. tlon. fJt feX'Jlous 11'011. it 1s sl,igb.tl;v triabl., 
o.niains wb1 te 1.,a)Q.aif •• a1 te.i$whtcl1 aJ.ge clea»ly rt Sible tt> the 
l'ldefi. eye, ana efterve·Bces .. 1.11 eoli,d I 11'01. . 

iQ 
JllCl'CllSeep1e.u,. the !'OOlt 1s seen to be Illade up of a fine17-

ilvld,ed, gl'f!fll, som.ewbat tUrbld mass of ca;t:'bonate, probably with a 
lit tle argillac.ous 1mp\1!'itl'. oontain.ing quartz S;l'ainst a few shell 
tragtnenta, pate.nes ot limon1teal'ld sOIl_ clearly detlned foraminiferal 
tests. .a~ of the 1'.4-br ... n lillon1t. patclUts surl"ound a d~ker eo1'. 
wb1eh resembles a .tol'slt1.nlteJl 1n slilape .... tb1s together with the tae~ 
that small porti ons at 80m" patches have a yellow-gl'een ti nt, su.g. sts 
tb.at at lea'st some of tbe limonite is seoonda:tt7 atter glauconite .. 

Qual'ta 113 Vfj1J1f augulal' an4 is maele up of gz-ains having an 
average 4iameter Qg the fUlIdar .t 0.0, _ ..... these grains, with a 
11 ttla 011&10.40.,- and :f'elsgar, eOllpl'ise pO$81blT .5 per cent of the 
1'001£. .Alae pre_nt U'e a few pai&$. G't lllack. iron ore and occasional 
r1 •• s ot IUllsoonit. 

'ae reek 1e afol'aJI11n1fel:'al. silty limestone (calcilut1te) .. 

Bed "N"Bi.rd Roek 
Prima; ... 

fn.,,". 1'001£ iotine pained. grey ... wiu .. te but stained pale 
ora. age. ill. pa. teil. es,. ..... Sli ... gbtly ..... friable and unlaminated.. It et'fe.rvesces 
onl7s11ght17 ln e.14 I 81. 

iG 
ltl tl11-a 8"t101\, the l'eclt eo~s1sts of a :tinel;r granuls.1' mass 

of cal.'~Ql1ate ana. aagulu qluu'ta pain.. fheearbonate, wbich showa 
no slp of o.psanle airuc'turean.4 coeUl*. as grains wltll an avaltag. 
41.e"e1' ot 0.0, _., makes up a'Dout 90 per cont of: the rock. aome 
Qr the grains are in the r.,. of l'DOllbob.e4ra. QUartz, an.gtll.ar aa4 
Similar in. g.pal ... iz. to the carbonate, lIlake$ up 5pe1' eent ot the 
wb.ole. 

~ few .. 11, bJ1owalsD-tgl'ee., ovoi.d grains whick appear to 
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Jaave aggr.gat, po181':1.a'1011 pl'obab17 t.-epresellt glauooni te wuick 
has been pa.rt17 eoftTened",o 11monit.. Other li.lllonitie stains 
and patches are 8 ••• "$1'04 throughout tile slide. while a t$W grains 
of black iron 01'$t a 11tl1e green biotite and senne eoloul."less mas­
eovlte are alai p".sont. 

Thls ).Weok i8 a s11'iy 1il1.stone (caleilut1te). 

FlUID! . Iltt'!!.!! . J • .t-~'liX· 

~bi.s l"ock 1.8 me41_ sra1ne4.very t.l'1able and light greT_ 
I" 1. _de up l'Ia1nl3'" et' .bell i»asments, tel'ftlllift1teral tests and 
qaar'. gl.'aina, "i.-in ocoas1onalamall gl'een1sh pa1ches Of glaUoOlli.te. 
fhe l'oek e:tt.rve... w1111 •• 14, .1. 

1 ..... 1'4 tile Jl1o" •• cope tbe .... k 18 aeen to consist essent1al17 
o:r gre.,. tUl'b14 carbonate derived f,om shell f'ragmenta, :foraminiferal 
testa and. ottler ol'gan1slls, together wi tu patches of' gltay-brown, fi.net,. 
41Vid.a. Rtaterlal, angular Y.,ual,tz fruGments and pellets of' glaueonite. 
!he gl'ey ... brown material, which comprises possibly 7 PSII Gent of the 
rook, 18 made up as far as can be detel1mined, of clay, f1nely 4i vided 
quarts, minute mica flakes and possibly carbonate, the whole often 
stained lightly with re4-1)l~Own iron oxide. Oecasion~ small irregu­
lu patches Of pale yellGw-g •• fiUl glauconi te are acattel'ed througnou." 
the argillaeeous l1a".1x, into which they deem to grad. imperceptib17, 
suggesting they lave bean t.ie:rived directly from the matrix. Other 
glaueon1te is found as evold pellets with a long diameter of up to 
1 _. and a short iiameter of up to 0.6 rum. A l1ttle glauconite ls 
fOUll" in tbe skeletons of 01'1'0210a and 'ine tests of foraminifera. 
ltd.. glauooal te 81a7 Goeup7 aU e it_bot's ot tn. fOJ1aminl:f'et'al test, 01" 
olll,. tho Qutel' ell_flU.'s. The pJ'esseli s:.pal't wall.s of some of the tests 
OQl'1tain1ng slauooni to suggest tba.t larger grains may onee bave beea 
s1Rd.la.t"17 ._ase4. . In laaD7 oases ca.reful searching has revealet no 
evidenoe of' tras,meliteu .. ,. test walls. Too glaucon1. te of' th1s l'oek 
vs»1e$ in .olo~ bet •• ,. ,.811ow-gr •• a and dark yellow-green - probab17 
all Varieties $how asgregate pola»iaat1oAt but tnis 1s d,1:f':f'1cult to 
see ill some exampl(ul wl'h vel', 10. bll'ot.l'1ngenoe. Double re:fl'a.ctloa 
seems to vary between .., •• ., loVl ana fall' (apparent17 seoond o.vder) 
but 1s gencl'al4r napa to dotortille heoa.ae of' tne masking effeot pro-
tllu.oed by the colow« of the mineJ'al. Glauconi te makes up 2 per eent 
of t lie whole. 

Angular qUal'tz flsltes ttP aboat 5 per eent of the rook - ih. 
graina de tai.l'ly irlll"Pt l'IS .. 'b, an average 41_eter of 0.5 ma. 

',.e 1'00. 'a .. sa""'" "1'g111ao.e,o •• , allelly, fOt'amtn.1tol'al 
1.1_ .~... .• e aloarelll ".} • 

Eli J1ReSeBii,PB l~~~ 

The roek is grtey anA friable, and contains small gastropoas, 
r4u,aDl1B1t'el'Ql tests, green gla\lconite pellets, a. few small qUfU'tz 
g ... 1aa and oc.easional geOks of' mica. !he specimens contain a few 
ve".,. $I'Ial.l, red-bl'own lUiltel1es 'ot limoni t6 and exhlbi ts no bedding 0» 
ld1nat1on .. lt e:ffo»" •••• w1'ih eol£1.,l au .• 

10 

.i.el'ftiJCoplLcal11't thi s roek is seen to consist ma,in17 of 
earbenate- aa4e ~p .hi.tiT Of sbell fragments and foraminiferal 
tes •• - tog~t"hel' witb -..lle1' aRlOuats of glaucoaite, pyrite, 1imoldte 
a.nd. .usoov1 te. Tb.e material ot wh1eh the t0J;.1am,1nit'el'al· tests an4 
8ull f'rapent$ are eomposod varies in appearance from g,e7 awl 1nub14 
to ;pale bl'OWA 01' c..lolU'le ss. A pale gre, bas.. made up p~.bab17 ot 
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'fer., £1&,17 41v1ded mica, cubonate. quartz and elq w1th lim.onite 
and wri. te spoOk. acatte7!$4 thrOUghout, eOn'l,prrl.ses 1.5 to 20 per eeQt 
of tile 'thole. 

Glaueen1teforms 1 pe" .tn' fit the l'Qek 60nd 1s otten on­
olased wi thin tQPa1'llixu.;tel'al tests, 1I'b1Qll I&8l' haVe. taei.!! walls 
pl'culseda:part or b,.keD.. In matW' oases no enelQs1ag test walls 
Clan be seen, and earetu.l exalnl.nat1on bas failed to reveal even. 
$Blall portions o:f test wall .f.l'a .. entlh Ate. sm.all gl'a1ns, \Vb..a 
txami_i \lade!' high POWtU" ma.gni.tleat10n.(X450) . seem to consist of 
, ••••.. elau.QJU, tic CQres wl:l1eh mel'gfI. gradt;l.a,llq, 'lnto t he grey 
a1*g111aceoas base. ~lUs 8ugg.stsderi ~at1on of' at least some of 
the glauconite t1'O. tile base. Othel' gl'a.ins with 1'a1)."l1' well d-.. 
tin'" boundutes resemble in shQe rnat1V of tne mica flakes whleb. 
are Pll'esent. fhis Hs_blano. 1s f'aa.!'ly-stl'ong wb.e1'6 the minepal. 
has the rough 01' slightly manatllated $\U'tace of glauconi tEl and has 
pl'ao'ically no double refraction. No d.eflni te example ot' tile eon.­
Tel'Qoa .t lJlot1til can be seen 1 ••• th.ere seems to be no example of 
a ,raill'flb1eb.1.s .part biotite, part glauconite. i'h1s lnay perhapa 
be due to the fact that biotite is of the green. va.riety, WhiG h would 
prevent any alteration to green glauoonite from being PEtl't:tc'l,11al'lT 
noticeably in small flakes. Glaucooi te often contains small fl·ak.a 
or lAiea and tiny (l.u.~tz gpains, which could indica:be 61 ther derivation 
tJlGm. the finely di videa lnatrix, or Cl.el"ti vation fl'om mica willc h expan<le4 
iUl'l.l1g the process., ab •• »bing su'l'l'oun.ding clasttc s. 

An epaq\l.. 1I111eral with a metallic lustre aud bronze .... yellR 
0018ur in retlet3ied ligb.i whiCb. occu.rs as irregular grains Oft~Hl hav .... 
in.g a l'a41al. atruoture, 113 probably mareass1te. One marCass1te 
aggregaite 1s en.clOsed within the test of a t'o.tam1n1tel', while 60 .. 
tcul'am.ia1fel4a arui shellfl'agments have been replaced by the rot nel'al. 
Almost ntb.out _.e,t10n, mal'chlsslte 1ssurl'oun4e4 by an aureole of 
re4-bl'awn nlatel!'tal. apparentlT eal'bonate wbleh haa been discolourfKi 
by i!,Qa.-rieh solutions __ nat1ns from the lllarcassi te. 

. Small lilJa,luI. Of b.a~ti 1., making . up <;ibout. 2 pel' cent Of 
tb.e l'ock, are seattered untfelJll7tb.l'oughcut the slide. Angulal!' 
qua!'tz with an average 4 ..... etel' of only 0.02 mm.. represents prObably 
less than 1 per cent. A tew small blaQk 11'on are grains, occasional 
flakes of'b1otlte at¥l a 11ttls felspal" eOB1prlse the only other mi1l.eral$ 
present .• 

!rh.o .rock ~ an al'gillaceous, snell;>" and fottaminlferal 
o ale altenl te. 

Ai (Ulebtnest).. 

In tbe. hand .,ec1aen'ti'1e ,l!Oek has an overall gl'ey .... gl'een 
oel..ure 1 t i is slightly f1'1abl., :ta1.t.*l.y 116 at bered and somewhat 
vesicular. . Occasional sel'pentinous relicts ot.' olivine phenoer;ystSt 
tegether with abundant wb1te. angular eva1ns ot tridymi te are set in 
the dark, :f111e grainecil groundmass. This sample is in the t"orm ot 
a small cobble t and appaltently forms part of a volcanic agglomerate ... 
III small portion of the gx'ey matrix of the agglomel1 ate is attached to 
the cobble. 

Under the m$cl'Gseope, the l~ock is seen to be pOl'pb.yritl0 
with completely alte.ed olivine phen.ocrysts ot' average d7.atnete» 
1 _. in a fine gl'a1 ..... poutuim.ass. ~r1dymite 1.s abundant a8 a oolo'Ul!'-
less, cle8.l' mineral .bleh aPPal'tntly ooou.pies ca:vi ties within the 
1'OOk. 

'ita ,.pes.aQe of .1~"t111e phenoer1'sta in the original l'oolt 
Oan be intel're4 from. the eb.araeter1.8ii.lh generally euhedJal J earpeatin. 
O\uspt:Se1l4omo»pha wbiC)h can be •• ell. 'lbe serp~nti n~f which var:Les froll 
M441sh-yelloYl to yellow-gll'een., lsmade up of' two varieties. The . 
ma.30ri ty Qf serpentine 1 s lamellar and non-fibrous a.nd prObably repre­
sents bewllngi.te - a small proportion OccUl'S as c,tloss-flbre ve1nlets 
nth pronounced plee.nre1_ r. •• pale green to darks .... 1'ellow-green 01' 
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b1'on "'" tll1s 1$ probably .x;ylotUe. 1*he two mitlel'a1$ are intimately 
associated. In plaoes. however. the phenocrysts have altered to 
pale green an'is.pit •• 

The gl'OUn.4JaaS$ OOD.s1s,t. essentially of plagioclase, 
pyrox.en.e and serpentine. ilag10clase "UPs al.\1l a network of lat nes 
having a compQsition wb1eh maT be designated AbJSAU62• fhe average 

lengt h of these lathes is 0.1 lllU. ~11'Oxene 1 s present as smaller, 
sUbheAral, purplish, faintly pleoohroic grains whieh strongly re­
semble tltan.-augite and sho. lne1]>ient altel'at1on to pale green 
best1t.. J11ack ipon ott. oceU1.'s as m1lUl.te grains and locally as 
a network Of 1U.i.nnte lathes. ·:No volcanic glass Can be seen, but 
tbis may have been the :precursor of much of the abundant, pale gl'een 
serpentine (pJ1Qbably antigorite) which tills the interstices betweel1 
the :relapa!' lathes. 

!l'id~ te, whic h seems ,to QOcupy cavities in the grourulmasa, 
ocears as angular aggregates, Often with irregular outlinf:lls whiCh aJ.'fe 

oval in general shape. ~he maximum diameter or these aggregates 
commonly appZ'oac hes 2 mm. The mineral is colourle ss, has poor relief 
wltb. n < balsam, vet:y low birefringence and is c haractellised bl' al:nuJ4-
ant wedge..,..shaped twins. Borneoi' the c:.ggregates may be said to have 
a tile structure when obsell'ved U13.del' crossed nioo18. Interference 
figures Can be obiaine4 ."oSOlilEt of' the lar,ar crystals, and indicate 
a posit1,.. 2JI of lOO "0 40 • 

the co.position of the rook, estimated visually, is as 
,tollows : 

Ctrounblass 

(se.rp$lltine ,.', plagioclase 16%) 
(augite 10", lI1agneti te 10%_ ) 

Tl'l4Jml te 

Se~.utine pseudomcpphs 
atter olivine 

75 per cent. 

2.2 n .. 

3 !l tt 

The rock 18 lit serpentln1ssd ollvine basalt containing 
pocket s of tridym1 te, probably as fillings of what were onoe vesiGles. 
!rhe specimen consists or a small cobble embedded in the matrix of a 
volcanic agglomerate. 

Ai 'aM1IH!l...£) 

fhe halld .peeime_ is grel', tr:i.abJ.e and flAlaminated - it 
cons:Ls'ts lIaio17 of sot't, pale brown or ,;tll".,. material together with 
chaleedoll7 and opal. The rock i8 apparently the 'tuttac.oWl matrix 
ot a Tolca.llio agglomera'te. 

This rOCk, whieb. 1s light grey in the hand speoimen, 
.... ue8 an oTerall greenish oolour when oooked in balsam preparatory 
to making a thin seotioo.. Under the mieu'oscope. it 1s seen to con­
si8t maiDly ot tairly unitorm, green non-pleochroio material which 
1.s 180't1"opio or weakly dOllbtle retraoting, and has a low relief 
within slightly greater than balsaa. The material shows its great­
est tendency towards weak dOllale re.:tract1on in places where the colour 
1s very pale green or yellowish.. It is not certain what the green 
matrix ot this rock represents - it may be a variety of the mineralotd 
palagonite, which is a hYdrogel formed by tbe alteration of basaltic 
glos. 

I.: 

I'waerous spherul1tes, generally otltlined. by a brown orgreea 
border. and oommonly elongated in a constant direction, are scattered 
through the roek. ~be spherl1li.tes seem to be oomposed ot two minerals. 
One variety consists of a oolourless t1brolls m1neral with loW reliet and 
weak double retraotion whioh resembles chaloedoQY, and the other variety 
1s made u.p ot radiating fibres of a brown pleoohroic mineral with fair 
b1r.tringence which may be the serpentine x.rlot11e. A fe" chaleedonic 
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spherulites attain a diameter of 0.6 mill. 

i.em_nt. of ellhedral crystal., probably of some terro­
magnesia.n mineral, are present c these are entirely replaced by 
brown, pleocnroie. radial aggregates of Xl'10tl1e. Cbeleedony and 
opal. are commoft and make liP probab17 15 per cellt of the slide .. 
The cbalcedoftT, which is oolov1es8, occurs in what appear to be 
00110:orm orust. which have beell 1nflUed with gre7, 180tropic 
opal. ]h.hedral to sablledral cr7stals of labradorite attain in 
places a lens'h of 0.5 mm. and are present either as aggregates or 
1nd1 vid.als. 

fha rock is the matrix ot a volcanic agglomerate. 

W96 -
The l~oek has a grey, slightly vesiol1lar matrix containing 

angUlar ~agmeQts of white or pale green, cryptocrystalline material. 
which measure up to 5 ... in diameter. A dark, finely laminated 
tragment of shale is also contained in the specimen. 

Under the .lorsoopet the rook 1s seen to consist essentially 
ot oolourles. or pale green,. Slass, and er7ptocrystalline sh.ards and 
larger fragments wbich are em ..... d 1n a brcn.ft, amorphous f 1sotrGpic 
matrix. fhe brown matrix prObably represents a mixture of ash, 
arg111aoeeu matter and glassy material; it commclHlly oorl'tains 
anguar fragments ot quartz measW"ing up to 0 • .1 mm. in diameter and 
orystallites of plagioclase. 

fha pale, oloadr, or1Ptoe1"1stal11ne fragments 1n some 
eases oontain DumerOtlB 1ncipient plagioolase orystals, which $ay 
be arranged el ther as a network, or in a 11n6a* manner saggest i ve 
of flow struotu.re. Oiber tragments contain aggregates of larger, 
•• hedral to subhedral plaglo01ase crystals which may attain a 
lenth of I mm. - this pl.agioolase is U\lUly o~ the variety 1a))r&­
torite. Spberlllit10 aggregates ot cbal.oedooy are also present in 
a tew plaoes. The larger cJ7ptQcr,rstall1ne masses and sbards are 
commonl, surro~nded b7 a brown aureole whioh 1s appreciably darker 
tban the ma301l1t7 of tbe Drown matrix. 

Also present in the rock are a tew smal.l gra10s of a green 
non-pleochroic mineral which is either isotropic or weakl, double­
retracting. Grai ns ot blaok iron ore and rare pyrite are so attered 
tbroughout. 

This l·OOk. is a tine vol.anie breeoia containing mud :frag-
ments. 

D!! 
The rock 1s ligbt gre, and fairly- fl"iable, being composed 

mainly of carbonate grains and a little quartz. Heavy mineral 
grains are scattered throughout the speCimen, and these are con­
centrated locally i.ll a black seam of 1 em. thickness. The l·ock 
ertervesees strongly 111 coal: :gel. 

1"0 

In tht. aeeltioa, the roek is .en to consist maialy of 
carbollate. fhe carbo Qate , which comprises 68 per eent of t he slide, 
1s made ap of to .. am1nfeJ'al tests, tinel, di Tided crystalline material 
.04 a tew shell tragmen.ts. Aagular quartz grains of average 
diameter 8.2 mID. make tip (j per eeat of th.e rook.. A little ehalced • ..,.. 
i8 present. 

Keavy minerals are abuRdant. and wi ttl the exceptio. tat 
garnet, which 1s rare, the gr,,1u are very well rounded and somewhat 
saallor in s1ze than tbe qaartz. Their average diameter is of the 
ollder of O.l.~· mm. 
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A .:ro.torm s6parat1oa has "een oa:-:ri,ed OD a representa­
tS:,.. j'KIr"lon of the sample. w~tb. the fo~,lowl.g res~tal-

, . " ' , , 

,.1' C,I!! • /tI'", ttMa*.I!~al~ in...!)l!' $-D*fJ "-. . t . ",' .' . , 

Pp Jft.' ,!,.slt"a. !!~Si! It tat, B,au residu. 

l&.I'WI 

·X_al,.. 
-..tlte 
ktl1. auoo. 
01; Jilep8 

l'."$l~aef' .auai'." ,ar,ftet.~ 
., ,ta .... 11"8. ,'0'., "~I' .... 11." 
, _JlDlaleade" 11 __ 'e" ' 
,'l •••• ane. , 

3& 
sa 
23 
iO' 

1 

,li,"I..t~. 
!he reek 18 _heretore ator .. lftlt.,al ... drllloalee.lite) 
wlth :a coa •• lltr .. tloD ot boa17 minerala. 

A It! I 9i.\!bft~iI;ifl.lnH.!t:dflr lot .8' 
I n "hi n •••• loa, __ eo al t. tro. the JaD~akl all tJlMl 

•• otloa of Vl.tol'ia Tarl •• trom pale ,.eUq-gre.n te, alllOst , ' 
a,ple-p, ••• , 1t bas aggregate POl.ar. lS, atl,oB., , a.~ 1, t$ si.retr1ngenoe 
18 generally raasks4 tty t&o orlg1rull oe.loW' of ihesr,(lin, 1>(I,118ts 
aad grains ot the mio~u;'al are coaulooly he:terogeno •••• · and .a, 0012-
tala lx-asman",s of qu.artz, wlea and V'arl,otls i,roaores. ~b. h.".­
I'Oge080l1S Datue o£ the gl.aaeoQ~~e. ~.I"tbex- Vf,ljb. ~ts agsrEil$ate 
polarisat1on, haTe made almostlmpossllbl., an a~elJ.rate de~er,,1Qat1oft 
of tbe tbre. refractive iQd1ces.Tneretraotlvtl 1nd1eeSha'ffi· been 
tOllQd to tieoap7 ·Ill l'ange getwseattle ,11m11;s of 1.!,5,'l) and ~.602 -
these figures are ~Qtu~r tbaQ those tlfiiU.al1l ~ilo\$d. (Wine bef1, 1946 
aDd IobQeider, 192'> and fall be1;ween thos.S1~.Qtor ~b.Lalte8 
Battanc$ sl.ClJoQlie and. the low index gla.uQorlite trom South Atls",-
ral.:1a (»all.ita, lM8). . . . 

.1 ...... 1t. tl'om tb. Ja.~.1aa SatBpla Ii lsllO' CO nataa, 11l 
opt10al obal'acter, .t appareQt17 represents st •• 1tl the traas­
formatioD of some ,..-l1aaeollltle pregenital' to tru.e glall.oon1te. 
All glaa.oonltlo materials_we a strollg d1sposition to alteratioo 
to li11ofllt., u<l tlae toUQwl0i stages call be seeuu-

(1) 

(8) 

(a) 

••• a '1 .... 81'. with IBFe,ate polar1satlollJ 

A browa 1I'~Utl'a1 wlth a gr'."'ilt1 •• , whic"" 
baa atreQal,. ... lee4 td.r,frlngelloe. !fhte 
81 •• "al .ppo.,.s dtlll. r ..... owll 1n r.tl •• ,.4 
light. " 

A blaQk .paq •• Id.Il.ral ... 11_a'''. - wbleb.l • 
•• d-browe 18 r.tle .... 4 11ah.t an4 wb.iola .. .,. 
H ,nlrrou4e4 .. , stains 01 sillll1ar oolov • 

• 1_001". trom these sample. mat be broa41,. d1v1d.4 lato 
•• 0 01 ....... 10110wa,-

(1) fill. clu. o.aprls •• 81_0GBlte whleh ls enclose4 
~lttal0 ",he "~.ts ottorud.,Qit.r~l" or w1tl\1J!l .,ar1t1es 
iao-; b.erCJl' .aai8_ . ,!1 t b ba~d ak,el .• t~ ~ator ~l."LlCO oi t. 
-bien .aoao. ole~ll enclOSed b7 so_orgallic 
eO'ferlns~"'be$"it,ioQlt •• q' completeli ttll each 
.aamber ct a torarat;.Uer~ 'w ..• ~ .'OC'IlP1,on'lY tbe" 
~'te..h~_i'fS. l.aDl'lo'8lil1aS.t.ra 40~,tatnlDa 
glaacollit. appeaP lfttbln, seotloft as CIJOlipletell pre­
_.8Jl'ft4· and. well ,d.af"Q'~ lest~,t, wher.as others are 
l'epreaeai.4 b7 tragments of b~o~eD iest walla. 
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(8) 1111 •• lass of &lalleoalte co.prises graifls whieh 
8l'e Qote~o~.8e" wU.h1p, the bud traSJewQl"£ ot aQ' 
orgaaaltt.a.ll4 Be. wbto h.ar DO. haTe be era .ae18se4 
4 .. 1al_7.'$..,.,.' 1'e tOl'lIatioc. . 1ft this oat •• 
,e.,." tMA.. is 'l .... lllt. as oTal pell.ta. gl.al1ooalte . 
• lib. ta1,rlt ~"esu1ar .ha~ J:n,:f; elearl;y defi oed 
eotl.Ad.a.rl.', ,aad 1l_00a1'. vd."h i_etl.lte boilll4al"ies 
wkiehe ••• to sra4e 111,..'08p"b17 111;.0 tM SUJIO.na. .... 
108 eglU .... a. ma1;.1"1$1. !his latter.p801!1, 
4.t1ne4gl.ucoRlte . Ull~17 •• oue .. amall pateh8. 
which m-e .... ttered 1'.'081' ,pari 1117 , t~otl.llht the 
roOk .. 'tle,. ... i) •• t OD8el'v.d a,ad d, •• rib.' a_el' 
laall' 111gb PO"l' IDqalt~ ... tlon (.10). 

lallib8r(1916) hu sbOwn OOIlO;lulwlJ' that glallcoll1ie 
in loa".r07 ..,., G.:LlfQ~a.1" .. ~ t~r." :tIt.- OI'OWIl ·aK gP •• n 
blotl t." &l •• ocull t. tons JlO.Btl the _".. ot flue, and b7 
WOI'1;1111 111 towa.ri. the •• I1tr,. 810W17 ooaftri. th. whole blotite 
paia. It, ,,f;lso .att.$Ok1I 1)10:'1te aloDS ,he 01.6.Tas'. oau.s1ol tbe 
fl ••• ",0 -ltt., a,1. •• l.r apu-1h Wltb,la.oQlt~.aatlon oOlle. a 
peat. :I..cre .. _ 11l vol .... aotlaat., (;\$ tn. flakes a.1'e pull.' apart. t_ whole •• tn ...... a ftooa.eeJ'till.att s~.rI10tlU'fl. Of ~OO·1000 . 
palas whicu fal11,hOl' 48sor ibod troll Monter«i,. BaT, ne noted CUll,. 
Oil, walch was &ftelosed wltbla a toramill+ter. 

S11ep8l'd (1948l. AotU~g tl.'it4 glauconite is a.n indioator 
ot tile" depos.,' ••• tates 'bat. wkatev", its ot*1g1a, it 1s qa1t, 
o.'tJ11l1J" aft iadicat~GIl of tbe tailtU'e ot sedime'fbs te eover the ,.,.al'. ciIlrlD, tllo t1 .. ot their al. tera.t10 th . As the Dl1aeral 1s 
foud 1& abll,il4ane'.1Q tbe tests. of fo:raalattera.be is 1,,011ne4 
to the T1 •• that b10t1te _lilY lto", be ita tlu')st i .. :portant sQtlroe. 
IOtb Ihop'" ••. 4 Gal.llli,er ret.~ to the ploneer work ot lIu.rrq and 
baed (18111, whO e.pllas1sl~Hl tbe 1.por'ao08 of the bteratlon of 
.... ln foramlas.te.a1 iesta to g1ve glau.eoftite. Ihl.rrq and lieoaJ.Id 
observed transitl.astreua 7ellQw1sh-browD IItt4 to glallCOrli:ie. btlt 
beU ..... d lt '.prollable til .. , aRT .la_oftl'. waa tormedtJ'Ofll _4 11l 
th._ tree s.tate t . tbat is, m.cl "bl~b. was Dot. e.elosed with forar.nlrd.tera. 
Cia1l11lo •• plaue tlte 0ettehaoe 0# sla\lCoaite wl.thln broke. 
for_1n1feral .hel.l;a as bela, 4- "'. SlIaU .f'~es of b10tlte .. bl«b. 
have be •• 811'''.4 11110. to._1 .. 1t.:r~ and. wb.leb ha .... andergone 0011-
s1clera'Dl •• zpans1qa dulas 'Ute1" transformatlon into glaacoi1lt •• 
'hl. bfJotbesls 40es not •••• to eaplala satlstaa'crill naaerous 
example. of 0011e4 t •• t. "bicb aPe comppletelT tilled wlth g1aae­
olllio. and whlcb ba .... both. the o\1ter walls and the lnner walls 
•• paratiDS the chamb,r." ,."teetl,. preserved.. . f.al.llhe:r .tate. 
tbat. 1a _. oa •••• the eapaulon altd growth fit sl.a.uonlt ... lt 
to._ b-0Ii b10 .. 1 , .. , eau.. ~b.. final pNdae" to ..... eh ... . 
S\lpert181alll'rf/uJ.all_ "be euts ot for_iait •••• 

. f8k ... h1 and J'q~ (1'8') have 4asOl"ibed stages in the 
tormailonot ~_eC>Jl~.it • .from p.'" c~:PX"o11t1. lIUld. ander b:l,_ 
.. aSiBittea,,"o. the gr." _ ~ ••• ".aledu a het.roplleGlUI 00 ..... 
plex cou1 .• tlIlS of extr_.l1 tlne fragm.Dts of qu.art. and t.lspar 
with a 4 .. ~ 1'e110.,or D~ •• Ub., "elvert matrix. , 

Blot1". to.ad in .-.plea troll the Jaa3altiaa of Victoria 
'a ma1Al.1 #,~(l, :-ll:~c .p~uld~rs d1f t'lc~ t alll inTe 6 t 19a t 10 l'l i Rte . 
1 ts poss," "+.-~~e"o.ml+s.~ t~.11 to v.e~s1au.onit.. ilarefw. search'" 
lD8 .1ld.~~h~6~,!IaS~,1~~.a~~on t,Las faUedto r~'f~al. anJ grain with 
.. oore ot,i~p'!~";~~~~~9-!4. by. ~ . pelo'iphtl1"1 st g.l,aaeoni te. 
;ruthel'Ulq!'.f . . &P. ert,l~rl()e: ()~.t~~tt(Jon~ertina· structQ.te of Galliher 
b.u been ."~Uh~:t .. t~ $:g~ :t;~.~. 80_ pal.,. green gJ.auconlte grains 
"ito a ~llate,d,,~tq':t~ee, a[ld w1tb well defioed botlndaries, resemble 
ad~acent b1.t1.~. ,i1_s11l shape·~ Tb,ese pale greeD gra1ns baTe a 
T • ." low l>t~etr,i~e.ee·,. aM mQ' perhaps have been derived trom 
blot1"th '.1'I~S .~t~U.1l QO 41~e.t eVideoce ot the conversion of 
blotl'. '0 gl.~.D1~. eaD be presented, 1t seems not impossible that 
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a littled least· ot the l1a ... onlte may have come from this 80"'. 

Glaaconite which is present as 000as10881, small, poorly 
det1ned patches which appe$l' to grade lmperoept1blr 1·nto tbe 
·IiHu"ro.unding, pale, yellow-brown, argUlaoeO\1a base, is probably 
not secondary after mica. !fhe so-called aJlgUlacecH18 or IIwlq 
matr1x is invariably ditt1ctU t to resol.,. 1nto its eomponeniis u.QdeJ' 
the microscope - it generally seems to be made up ot yellow, brown 
or grey clay and f1nely divided qu.artz, together with mica and 
possi bly a little felspar and carbonate. M1nu.te grains of pyrite 
and black iron ore ma;r be abandant loeall1', and thEl wbole may be 
stained to a varying degree b7 iron oxide. It shou.ld be borne in 
mind that the .mall glaaconitlc patches found in this base mlQ" have 
been formed initially wi thin foraminifera, and may- have been sab8e­
quentl,- washed out ot the tests or otherWlse dispersed. Bev6IWthe­
less, the lack of definition of $"_ of the bou.ndaries of the glag,­
Qon1te grains may saggest that the mineral formed as a core which 
,:tJaS slow17 gown ou.tward by some PX»OCtlSS of glauoonitization. It 
this 1s so, it mast be a8SWll8d that the clayey matrix itSt;U was 
the precu.rsor ot the gla.w:onite J the heterogeneous na't.u.re of mu.ch 
OX the gla\1ool'lit@, wh1c:h commonly contains small grains ot mica, 
qu.arta and iron ore, s'5l"engtheQs this view. 

Some glat1conite, atter' concentration and sepaz'atlon from 
the crushed rock by panning, a.pgeaI's as grains wbioh :resemble vary 
strongly the int.~Dal casts of foraminifera. When mO\1nted in 
liquid and stl.ldied u.ader the mieroseoPEtl manp: grains sbow no evi .... 
denee of a s_rollRding test wall. It IS not oerta.in "tha" process 
has removed the wall. Miss Orespin bas shown the wri.ter variou.s 
glqooni te casts of foraminifera from tbe Upper Oretaoeons of 
Oardabla, some.t these are partly surrounded by test walls whicb 
see'm to be peeling off. It tb.e walls have been removetl durlng 
1ransportatlon along the sea floor. 111 is di.ft1cu.lt to explain the 
perfectly preserved shapes of tne glauooni1le surfaoes. It 1s UQ­
lik~~ that the walls themselves bave been glauconltlzed, tor in 
some" sections ot pellets haYing no outer Wall, oontain clear17 II> 

preserved inner walls .bieh once separated. the individu.al chambers 
of the forata. It 18 not generally thoagbt tbat ca.lcareous test 
waUs are prone to alteration lnto glau.conite, and it is difficu.lt 
to see on chemical po.nds, h9W thls cou.ld happen. ~he walls mq, 
perhaps, have been pushed apart 01' the expansion ot the arg1Uaoeotls 
materiaJ. during glauconi tlzat1on, and may t nell have been removed; 
an.y suh expansion mut neoes sary have been slight, for the t lna1 
prodllct is commonly a pertect lniareal cast ot t he test. 

Ovoid grains wi 'hollt 8Urrou.nd1ng walls or internal sub­
dividing walls may have been formed withln the test of a single­
ehambered organism. On t be other haad, 1n view of the apparently 
ooprolitie nature of some ot the mu.d in sample 84, it is possible 
that a little ot this glaaeonite represents eoprollte whiob bas 
been transtormed. 

fhe origin of glau.coni t~ bas been ·tb.e su.b3ect of maq 
interpretations. 1t has beell deseri bed by Vari01l6 all·thors as a 
mineral which is secondary after mioa, coprolit1c pellets, and mad 
enclosed wi.-thin foraminifera, Icespeotively. It. little glau.oon1te 
from the Jan3akian type section ot Victoria may, perhaps, have been 
der1 ved from mica, bu.t mach has pI'obabl, come from Mud, both ins ide 
and possibly oats ide foraminifera. Where mud 1s converted to 
glalleonite, it seems that all envir'oBllent involving some form of im­
prisonment in an organic stru.etW"e 18 "Ier1 favourable, bu.t is per-
haps not always neoessary in every oase.. It 1s ot interest that 
Marra,- and Jlenard believed decaying organio matter enclosed within 
the tests pla¥ed a large part in the transformation of mad to 
glauconite, and SChneider also posttlated the necessity of an 
environment involving organiC ms.tter. 
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It is 'tentati vel,. suggested -t hat. on -the bas is ot or1gin~ 
at least two classes of glat1oon1te may be l"ecognised - glauconite 
formed from mica and glauconite formed. frotH mUd. It 1s fu.rther' 
su.ggested that the refining 01 se1ving undergone when mttd 1s 
filtered into the chambers of foraa.m1nifera, or is passed throngh 
the digestive traots of mu.d-eating organisms, together with the 
subsequent compaction it undergoes 1n each case,. favours t he forma-
tion of glatlconite. ~he m1neral has been described above oecurr-
ing as small patches which have no obvious relationship to any 
organism. Thus, ualess it can be demonstrated tha,t the addition 
of some organic comp:u.nd is a necessary prerequisite to the forma­
tion of glauconite, there seems no conolusive rea.son to assume that 
tree mud, suitably refined and compressed by some r."leans during the 
normal .process of slow sediment at ion, can not be similarly trans­
formed. 

(J. E. Glover'). 
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