
,t 
• 1 

, -
~ 

... 

COMMONWEALTH OF AUSTRALIA. 

DEPARTMENT OF NATIONAL DEVELOPMENT. 

BUREAU OF MINERAL RESOURCES 
GEOLOGY AND GEOPHYSICS. 

OANBERRA. 

RECORDS. 

1955/27. 

ORETAOEOUS MIOROPALEOi'l"TOLOGY t MUROHISON 

RIVER AREA, W. A. 

by 

D.J. Belford. 



by 

D. J. Belford. 

l1ecords 1955/27 

INT20DUQ~ION 

DU1 ... in:; the 1954 fielc1 se,,- son, the Cl"'ok,ceous strc, t iG:~z:phy 

of Jliho l'.:urchison Hive:" C,:~GD. wes investi~tec1 by Q pc:rty comprising 

LI. c. I~ollecl;:i, S. D. Henc101~S0l.1s T. Quinlzn C,ild the wri tel.... SElmplos 

:J'o:;:'.::minifcl'L h~·,ve yet boon dotel"'ninod, but this r~port gives th0 

1"'0 suIts obt<:, inod so fc l~. Spoc ie s not 11£:1110d hove boon ;:;i VOll c'. 

nwnbor; of those, som~ Gre undoubtedly nOrJ, rJhllo othOl ... S Hill be 

n:.lTIed 8 s VJol"k Pl"Ogl"OSSOS. A COmpGl"~~ ti vo collection has boon 

stcrted, to Lid ill idcntifying und compcl"'ing spocies from Othol" 

c.roas, ~'nd to eiKb10 tho vc::ri1:ltion ~'nd 1"2nc;0 of o .. 'ch form to bo 

de tormillcd. In the fL: unc:l 1 ists gi von bo10r}, only nc:mod slJocio s 

~re inc1udod, 2S others, clthough porhaps usofu1 for 10c21 

cOl"'rul~.tioll, [,1"0 not ct Pl"Osollt of ['ny vc1uo fOl'" compel~ison nith 

other \:'1"'0": S, oithol" in the S2,mo besin at" OV01'SGC:S. 

Tho Crotc:ceous soquenco in tho I.:Ul~chison ::liver ['1"'0<:' 

consists of en c~:")p,-:ront1y COTlfol"mc.b1e succession of Clurrtz sQnd, 

gl"oonsc,nd, rCdio1~'l"ites she10 < nd ch:1k. Six formi. tions h.:;vo 

boon l"'ocognised; thoso e:ro, in de scond inc; stl"'<'" tigl'C',flhicc.1 ordor:-

':'oolonc;a Che1k 
Alingu Groensc:nd 
iI-."Joonc ne ShL~ 10" 
Thil"incHno D.cdiolcrite 
ilYrmd il1e. Groonsc ndll 
Butto Sc:ndstone. 

Distinct fo.ul1c,l c.ssombl..:.gos h£',vo boon recognised, <:i1c1 
-

the observod rc.n[;os of solocted spocios he vo b(;on compc:;:'ed wi th 

thoil'" knonn v701"'ld-vJide rungos; this he s one-b1od the 2go of' tho 

bods to be ost['b1ishod, p[:1"ticu1c-rly in the Up:P01" pert of thc 

scction. A Ch21 ... t smm't1c l"ises the l'osu1ts obtc.inod cmd gives 

1 i thologicc:1 cmd sugge sted pc.1<.'.eontologicc.1 CO::'l'C 1<..' t ions. rrhe 

conclusions rc[chod may roquiro rovision if the verticc:l r['ngos 

of spoc ies in this [' roc. C.1"0 oxtondod as c 1"'0 suI t of mOl'O dote, ilod 
sampling. 
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l.!ICROFOSSILS IDElTT I£i1IEDX 

Tho first s~mplos ox~minod were from c mecsurod soction 

c t Toolongc. POint, whore the f.: Ui.1C. fror,l oc.ch form:.:: tion is s s 

follows:-

Butte Scndstol1o. ITo FOl"~,mil1ifoi"C heve boen observed 

in semple s from this form8. tion. 

Yc.ndillu Gl"eonsond. sample No. :.IR.32. No F01"c.miniforc. ~ 

but ::led iolc.1"ic. c.bundc.nt; D ictyomi tl"a '::ustz'ul is Hindo end 

Q£gosphco£S sp. are tho dominant forms. Glcuconitic casts of 

Red iolc,r ia ero common. 

38. No FOj.:'c.miniforc.; R~ld iolc l"ic. c.bundant, sometimo s pool."ly IJro-

sex'ved. Tho dominc.nt fOl"mS 2.:"e q;e~in Dictyomitl"c DustE.S111 cnd 

.Q.2nosphcore sp. VIi th Spongod iscus sp. o.lso PI'O sent. 

YJool12nrl Shelo. Semple No. I.E:'. 39. Abund:::nt poorly 

eustr~. The following Forc.miniforc wore 21so observed: 

Arrunodi.scus Cl"ot"ceus Cushmc.n (r) 
~~ lagenoides Crespin (v) 
~:!:?£1l1:E &~l£.§§ (:bhrol1berg) (v) 
Hc.plophrc~woidGs su. (v) 
Glob i,"~erinu sp. tv) 
Robulus sp. (young sl")ecimon) ~ (v) 

g~ngo. Greensand. Three sc.mples, LIR.40, 41, cnd 42, \70rO 

collected. Of these, 41 wes unfossiliferous~ end the others 

contained:-

SLlobigerinc crotecec. d'Orbigny (f) 
Glob igerinell~ c spore. (Ehrenbor~) (r) 
Guembelinc globulosc (Ehrenbcr rr ) (r) 
Globotruncc:ne. !!L£,gina to. (Re llSS) (v) 
Q. lc.~perenti lCDpc.renti B~otzen (r) 
Q. lc.~pcrenti Brotzen bu110ides Vogler (f) 
~rnouilinc perri Cusp~,n (VJ 
l2£nulinc tc.ylorensis (Carsey) (r) 
Globorotalit~ ~~bilicQt~ (Loetterle) (v) 
Dorothic. bulle ttc Cc!'sey (v) 

Toolonp;o. Ch£11k. 7r.e three snmple s examined, I>:IR. 43, 

44, cnd 45, conte.in c. very l"ich feunc, but thct of semple 45, rJhic:: 

hes boen slightly travertinised, is rc.ther poorly preserved. The 

------------------------------------------------ ._------------
~ In the feunel lists, the c.bundc.nco of ecch spocies is given, 

the letters indicLting:-
v = very rcre (1-2 specLnens) 
r = rare (3-5 specimens) 
f = fre~uent (6-10 specimens) 
c = comnwn (11-25 specimons) 
0. = .:-:bund:..'nt (mol"e "[;h2n 25 specimens) 



- 3 -

assemblage is: 

Globir,erino ££etacec d'Orbigny (~) 
globigerinelln ~peru (Ehrenber~) (~) 
Guombelinc lt~bulosc (Ehrenbe~g) (r) 
Globo~~uncu11[', .Y£,lltricosC'. ':fhi te (c) 
Q. l11Grgi.nc t.:-. (Reuss) (~) 
Q. le.polc.rent! 1.S.J2.ES..I'enti Brotzon (~) 
Q. leppcrenti Brotzen b~~des Voclor (~) 
Verncuilinc 'Pc::;.".£.! Cushnli.:n m 
B 18enori11['. qompl"c..§.§lusculc Chcpmcn (1"') 
Clevulinoides ~!l12terus (Cushncn) (f) 
R1.sEEll.!£ 18. lorcnsis (CG1"sey) (f) 
no~oth1S ~~tc C2rScy) (v) 
Frondicul~~ic mucron4tc Rouss (v) 
M:crsso)1~~1£ oxyc0.!1S (nouss) (I') 
~ouviftel"'ina c.sPE;.t.£ (11crs80n) (f) 
Vc.p;inulinc. sutt.!ES1i.§ Cushmcn (v) 
.Y£!yulinorL cllomor12hil1o.idos (:::cuss) 
&Q]jvinoides strif;illctc (Chepmc n) (v) 
Neo~l:::bollinz:~up;qsc (d'Orbigny) (v) 
SpirQBlectcrruninQ gr~ybogs~i Frizzell (f) 

A second scction, c.bout ono milo south of Toolonga pOint, 

w\..~s ~.lso me;:::sul"'ecl I:'.nd scmpled, £:nd the f'ollo1;lin~ 2ssemblnges hc.ve 

boon determined: 

Thirindine Ra.Q1Q1c:rite. S.:'.mplo Nos. 13, 18. Rediolc.rie 

• common to f.bundant: Dictyomitl',S. ~tr['.lis ~.l1d Cenosph,' 01"'::: SPe 

ILQ.Qncnc She-Ie. S, .... mple I'Tos. 1,3,12. Common to 

cbundc.nt poorly pl'lC; served rcd iolcric, D,ictyomi trc e. ust!'.:: Ii s c.nd 

Cenosphc.ore sp. F01"'c.miniforc vory rc,ro, only Q:~~.!lS. SPe 

cnd ?Anomclil1£ SPa being observed. 

AlinS::; Grcensc'ild. Semplo Nos. 2, 10, 11. S(.:mple 2 V/CS 

unfossiliforous, 2nd 11 contcinod only ~ smell fcunc:-

Forcmini~ora: Globotl"'unc ... :nc lc,ppcronti Brotzon bU.lloides 
- . - Vogler- (v) 
K1£l~1iB£ tcylorensi§ (cersey) (1") 
Dictyomitrc austrclis (v) 
Q.Qnosph£..~l'.s sp. (V) 

Rcd iol::-.ric: 

Sample 10, from the top of the form~tion, yieldeG c 

very l"ich ~a une. simile.r to thc. t ~rom the overly iug Toolong.:-. 

Chc-,lk:-

Globip;erinc cl"et:-~coc d'Orbigny (v) 
Gu:om.bel~ globUlos::: (Dhrenbel"'~) (v) 
Glo?otrunc~: 11s:. Bcr!1il1c, tc. (:0.0 uss) (r) 
G. ventricos:::: '.-;hito (v) 
Q. le:ppr;renti Brotzen trice.ril}"'.~c (Querenu) (v) 
Q. lCQPcren!1 Brotzon bullolQcs Vogler (r) 
llS£ssonellc. ox;zc.Q.!£ (Reuss) ~ c) 
Plc.nulinr. tcylorel1sis (Cersey) (I') 
ClevUl1no1dos trTi'C.'torus (CushmCl1) (e) 
B ip,enerinc. com'P'r'9S'Sfusculc. Chn~m['.n (1") 
Verne U11inr. 'par1"i Cushm[',n ( v) 
Vc.,lyulineri ~ £:11.gmoriJhinoidos (Reuss) (v) 
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Gc. ud:i.~l.illS cf. IG,£vig2. t~; Fl"t nke (I') 
GloborBtplitos umbilic~~ (Loetterle) (v) 
PlO.ul-'ostomell~ .!:.£~ Berthelin (v) 
Q.Q.£_E?.q~~c chc:pmc:ni Cush.m.rln (v) 
V2 ginulinc. suturel is Cu.shmc.n (v) 
.m,guvigol"ipp-~C~£o~C; (E::rsson) (v) 

Toolongc Ch:::: lk. Tho z~ssembl2.eo froll ~Gho two sc.m:ples 

oxc.mined, tilR.7 r.nd MI:..9, is simileI' to thc:t r~corded f':;:'om this 

f'ormc.tion ~t Toolongn Point:-

(f') 

(v) 

II §.££.Ql1d yul!;L ~h.::leH • This n~me W,-'. s gi vo 11 by Cl ... :rko .... i.1d 

Teichert (1948) to c. fo::cmction of soft groen c: lC::'.roous 

glc uconi tic silt [: nd sil ty ct~lc iluti te, found 2bovc the Toolong2 

Ch.::lk in this section. The f,- une. is similc-r to thct of the 

Chr.1k, end the spocios doterminod from tho two scmplos oxe.minod, 

L!R.4 cnd HR. 5.9 ere:-

GlobigEinc: cretcc§ d! Orbigny (0) 
Q1obiger1B£11G 3Bpcrc. (Ehrenber~) (c) 
Guembolinc. ~obulosc (Ehrenber~) (0) 
Globotruncrl1c mC.l"'. innt2 (:::tcuss) (v) 
Q: ventrICose White 1") 
Q. lcppc.renti lr.llli:renti Brotzon (c) 
G. 1[' pcronti Brotzen bulloidos Voglor 
Q. ~ Cusl1mcn) (1"") 
§~ro~leotc.nmlif~ grzybowskii Frizzell 
Frondiculnric mucronctc. Reuss (v) 
Ver'nc u.il in.:. j);:.:rri Cushm2n (1") 
&rs~ . ..on.e).g oxyoonc (nouss) 
~thic bullottc (Ccrsey) (f) 
Noofl.::bell illS £ot iculz. tr. (~ouss) (1") 

(c) 

(f') 
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B ulimil1c. ~E.)S Frnnke (r) 
&. .££..!!ill (Mol"row) (1"') 
~.Q..I.dY1~ r i r¥~ .:;;..§ 'pe r.s ( l.! c, r s son) 
Vc lvul.:L.l1.Q£L:, dlor:1Q.E.I?J1~ides (~leuss) (r) 
y c. gin ul i n:-; .§.!:!:~ m.'" :-.1 i s C us hl:rl2. n ( v) 
P~.lleni...: roussi Cushm,,:.l1. ..:'nd Todd (:f) 

§..Q.£i!.Qp. at Pille;Z:.s.Iit. Hill 

Only f'i ve samples were token in this section, one from 

the tfYnndillc Gl"eensend", one from the Alinge Greensc.nd, .::nd three 

f'rom the Toolongc Ch~ lk. The :faun.:- determined is .,:'.s follorls:-

Alingc. qrcensc.'ild. Sc.i-:1lJlo Eo. r.iTI.48. 

GlobiA;e~('in[: .£1:9tncg,; d t Ol"bigl1Y (v) 
illgbige r.il101}r:: ~J2..~l:S (:Chrenbol"g) (f') 

(r) 

(f) 

(r) 

Throo scmple s \JGro collocted from G scc.rp no: 1'" tho old 

emorgency (',ir-field. Two rJC1"Q t;:',:;:~en from the Alingc Groensend, 

cnd ono from the Toolongc:. Ch~.ll{.. Ana then" se.mple of' the Chelk 

WQs collected 011 Lit. Jc.nncrJ~~, 10 foet c,boVG tho bcse of the 

formation, end it he.s been included in this section. The 

f'ollopinG species have been determined: 

Alinr;c. GK£..~c l1q: Semplo Nos. M7l. 23, 24. 
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Forcmi niferc : Globigeril!£: oret~ d' Orbigny (f) 
Q:1.Q.Q ir,erinellc: r: spel"lC (Ehrenbere) (v) 
Q2embel,ilE, .&~QB.YJ.Q.§£ (:8hrcnberg) (r) 
Globot~uncc .. ru:: lcpPt.renti Brotzen Eul10ide.§ 

~u1inc t:::y10rensis (Carsoy) (r) 
12.ic tyomi trc £:..1:l§tl'1C1 i s (r) 

VOl$101" 
(v) 

Too1ongc. Che1k. Sr:mp1e Nos. lIR..22, 26 .. 

q10bigorlnS £!~£££S d'Orbigny (f) 
Gloplgerine11~ ~sperr. (TIhrcnbcrg) (v) 
~mbe1i,nc ,globulosr. (r::hrenbcr6S) (c) 
Q.lQ~£...IJncc. nc: mC'. r p; i ru::-.. t,2. (R c us s) ( 1" ) 
Q. vent1"icosQ ~hite (f) 
Q. lfllW.s£.£llt!. 1Clm:-ronti Bl'lotzon (1") 
Q. 1c~ p:x-:I'ont i B1"otzon .:Qulloid.2J2 Vo~lo1" (f) 
Q. 12.p]2crontl Brotzen ~ric~rinctc (Quorccu) 
Q. 1nppc.r£ll1i n.sub-sp.? (v) 
Q. ~obigcrinoidc§ Brotzen (v) 
P1cnu1inc. tC.ylol-'onsis (CC1"'SCYJ (0) 
!,.xr:rss·onqJl£ oXicont: (Reuss) 
Vorneuilil1.2 pCI'ri Cusbm.':.l1 (c) 
Qs~Yinc cf. £.!:!.Ltqsc. d'Orbigny (1") 
~thi£ bullet!; tccrsoy) (r) 
Bolivinpides striail1ctc: (ChC:pl:K~n) (c) 
Ncof1abe11iES £ugo§£~Orbigny) (v) 
V2.1vu1in£ri2. £~10m2(phinoide.§ (nouss) 
JP..Quvige.£1.E£ £.§pern !\lnrsson) (0) 
Goese11£ £hcpmcni Cusl~n (f) 
Gnudryins cf. 1aevig2.tr. Frcruce (1") 
S12iro121ectr.:mmil12 sr~xJ2ovlskll Frizzell (v) 
.§. 1.Sevis---C-TIoemor) vcr. £E.2tOS2. Cushmr.n (v) 
12.!geneLill£ com:B~i.uscu1o. Chc.pmcn (v) 
C1c.vulinoides trilQtoru8-rcusm!~n) (v) 
tIc 8si11nc. ,g1niiiwnsis Chcpffi[~n ( v) 
Rcn.l!2-1 i l~n 1110 bU.'lif.2££ B rc dy ( r) 
H~:rr;inu1in~' '].9£visi Cushmc.n (v) 
Scrccencrir. tricEgg1cris (d'Orbi3ny) (v) 
12. nevicu1c. (d I Orbigl1.y)- (v) 
Q,ll"oidim:: 2].i tidr-: (Reuss) (f) 
9 i th~2 .£l£isondorfori (Fl"c~ nlco) (r~ v) 
Frondicu1i::"ir. mucron: t<.:: Reuss I 
Eo-Sherbol"niporner (v) 
Eo. £Qldfussi ne uss (v) 
Eo. ~cnifo1ium Ch~pmcn (1") 
,Eobulus mc.crodiscus (TI.euss) (v) 
g .. .Bondi Cushmcn (v) 
~ipho~odosc.ric 3.§~er~ (Cushman) (f) 
Den .. t:-.1 ilE, besiplcnc ts Cusllmc.n (f) 
Nodos<.::ri2. 1imbc.tc d'Orbig:ny (r) 
15'Giitc.l inc c:C:-bc-. si torte Cushrnr!n (v) 
12. ~CCTI: is d ''B'r'bign,y (v) 
llgdoscric. obscure. Reuss (v) 
E11iuso~dellc ~cci1limc: (Cushm,;n) (v) 
Den.!s1ina lo~~ d'Orbigny (v) 
Nodosr.ric. l2.r isill£:..!!9£ ::::'ouss (v) 

(f) 

Three faunal c ssomblc s cen bo rocognised in this c:ro<:'.; these 

ere, in 2.scondinr; strctir;1"c.:phicc.1 ordor: 

(1). The predominc.nt1y rc,dio1cric.n c.sscmblCtgo extondin3 

through tho Ynndillc Greensc.nd 1 Thirind1no Rc.diolc:rlte, end 

Wooru::-,nn Shale, with rc.re Forcminii'orr. in tho Ie st i'ormc.tion. 
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(2). The fcunc extending th~ough most of the Alingc 

Grecns<.~nd, m2:i.:'ked by t~1e apP02l"'CnCG of Globo:Grun.££!!S, cnd some 

othor species which extond into the ovorlying Chz lk, rJi th vory 

fev~ RCldiol':-:"i[',. 

(3). The c~ssembl[~ge fil"st o.ppec.ring .::.t the top of the 

AlinSL Greensc,nd, [,nd extending throuch the Toolon[;2 Chclk, 

conte; ining ~dd i tiollc:l spe ci os of Globotrun.slli::, c.nd other 

distinctive species, r/hich in this 21"0':: 1:':1"e restl"icted to tho 

Toolonga Chc.lk. This very· rich fL une hus not yo t boon fully 

oxc,mined, so the\. t the range of e2.ch forin is not known. Forms nro 

cbundC',nt cnd further work will probo.bly reve.::-.l short-rc.nging 

species, or mC'rked v:::--.:c'i::'.tion in tho [bunde.nco of species throughout 

thei1" ::'''2.n~o which 1:7ill 0l1::bl0 this form.:- tion to be zoned. At 

prosent .::. pl"oliminc:::."y zonin~ cell be ['lcdo, usin~ C'. few common, o':.si­

ly rocognised ~lld restricted forms, ~hich ere indicctod on tho 

cttcchod ch:u"'t. Any zones which mc.y be recognised will [~t first 

bo of only 10cL:.l vr'.lue; Gnd not until the tot2.l timo l"'o.nge of 

oach species is known fj,,"om investi~ctiol1s in other C.r02S CC'.n tho 

zones bo regerded C'~S firmly est2.blisl1ed, end ccpClble of \71do 

2:r;>pl ic~' t ion. 

Of tho species giVOi.1 .::bovo, tho plcmktollic f01"'ms <'re 

regC!rdod 2.S tho most iml)Ol"'tz:nt for determining tho nge of the 

bods. These fon:1S hcvo bocn closely studied in recont yoc.rs, 

becC'use thoy '::'re not:::. ffocted by fecies chc-nco, hcve c poto:n.tiClI 

world-wi do distribution, cnd ero rep1dly disporsed. Tho vo.lue 

of spocies of Glob o trunc.:-: na , c.n oxt i ret plo.nktonic gonus, is 

firmly estC'.blished, c.nd slight V21"ic.tions in form of a specios 

hevc been found to be str~tigrnphicnlly significcnt. For this, 

it is necossary to sub-divide species cs finoly [S possible, end 

this he s b08n done in Europe with tho GloboEW1CC:nc. 1:c.ppo.l"enti 

group, r/hich hQS boon divided into sevorc.l sub-spocies. Spocific 

identifications 0.::'0 besod on such fGClturos es numbo:, of kools, 

ncturo of dorscl end vontrel suturos, end degroo of convoxity of 

surfc.co s; sl ight chcngc s in form of' tho sutm."e s, convexity of 

su~"'fcccs, or inflc:tion of chcmbors, chcrf'cto~:'iso tho sub-specios. 
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Al though seve:c"c.l species of' Glq,botr!:ill£f.J2:S hz,ve been identified 

from the present sc,mples, includinc sub-sJ.Jecies OI" Q. lcpp[;l"enti, 

more detc.iled work must bo done befOl"O it is knonn if fine sub-

divisions of zoncl v::::luc crn be recognisod. 

The tcxonomy of tho genus is confused; this m:.kos its D.se 

difficult. Synonymous n~mGS hcvc boon 2ppliod to tho S~rJO specios 7 

C' nd d iffej."ont spec ies hc ve been descI'ibed under the S2me ncn8. 

F01" instcnce ~ the; f01"'[,l recorded by CushrtlC!.n from tho Gulf Co<.,st 

referred to Q. lc:ppnrenti bulloidos. Probcbly thG gre['~tGst 

confusion SU:C"l"ounds the s}ocios g.~. This rr s originnll,f 

describod by Cushmc.n (1926) C.S c double-keeled, bi-convox form, 

but the nC'.i-:1e h,.s [',lso been c,ppliGd to single-keeled forms 

Cusl-linen's own, [.s in 1946 he fiGured two difforGl1t species undol" 

the n,,'":me g • .££.£.£.9 onG bGin2 the specios ::::s oriGii1C'.11y dofii1ed, 

Gnd the OthGl" '-~ single-keeled form, lc.toj." :"efeI'j."od by Bolli 

(1951) to Q. stu::::rti, c~nd by Bcndy (1951) to g. £Q§ottc.. 

Hc:milton (1953) plc.ced spocimons 'aith fIct to ;lslic;htly" CO~1VOx 

dorscl surfc:ces in Q. rosette; tho dorscl 8.'.rf['co of Q • ..§.tu££~~i 

is distinctly conicnl. The 11.2[10 Q. E££'; hc.s boon ::ppliod by the 

wri tGr to double-kooled forms vc,ryinc from bi-co~1Vox t.o moj."o 

stl"ol1Cly dorsc:lly convox, with boC!dod sutm"os; tho vO:1tr,:'1 keel 

is often less woll developed, end the vontrc1 sutures of ton show 

c. curvc,ture simi1cr to thoso of tho G. l['.1JDc:rcnti group. - -----'-'--"'----

Becc.uso G10bot.~~i1C2.i12 is impol"tcnt, C'.nd correct 

identificC'.tion necess,-~ry sovorC'.l ide~1tifiod specimons r1el"C 

forw,:-:rded 1'01" comment to Dl'. II .. Hc.gn, in Germcny. He corrected 

the nri tor t s identif ic~. tion of tho sub-spe cio s of Q. 10 1)12Cre nt i, 

Li1d clso nc.mcd tho spocios G. c1'f. concC'.v~-,tc~, figures of nhich 

011 this specimen n[s litho spocimon shons much l"osonbl:::,l1co, but 

does not hc.ve ['. rJOll-mC:l"kod s~cond 1\:00111, so it mey pj."ove to be 

c. new species. The specific cHfferoi1cos betwoen tho s])oci 0 8 of 

Globotrullcnn,9 idontifiod 2re tcbul~~ted on toxt-fi.::;m"o 1. 
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An interesting fe2ture of those specimens is the 

frequent presonce of an umbilical cover-plate. This fe2tD~e 

was included in the description of the generD Botc.]..ipor,9, 

Brotzen nnd !1:B1mo.ninel1a Sigo.l, os distinguishin,3 them fro[1 

Globotrunc~, but its presence in Globotr~sn£ h~6 been 

mentioned before (Cushrno.n, 1940). athel'" fe2.tures, such os 

':-.pe11 tural chnracter ist ics, c.nd course of ventrC'.l suture 1 inos, 

still sep2.r.:: to these ge11e:1 2.. 

Anothel" impo1"'t<:.nt genus is Bol i vil1.o_~, which is used 

for detc,iled zoning of the Upper Cl"etc.ceous in :Surope. Edgell 

(1954) investigatod its occurrence in tho CC1'"'nr:rvon BC.sin 

c~nd identif'ied 2nd do t01"ll1inod tho strc t igl"cphicol l"2.nge of five 

spocies, ill s2mplos from the Gil"C'.lic c.nticline ~.nd tho Brickhouse 

bore, noer Cr:r::1C.rvon. One of thoso spocios, Bolivipoi.dQ.§ strig-

il1atu, OCClli'"' in the LIurchison River nrol:.~, c.nd its significcnco 

will be discussed lcto~. 

AGE OF THe FAUl\fA. -----
Assemble·Go (1) givos no cluo to its '~Go cnd .::n ['.go must 

bo nssD1i1od for those bods f1"O(,l c: knowlodgo of tho ['.go of tho 

ovorlying bods., M01"0 dofini to conclusions cc.n bo d1"2nn fl"om 

Qssomb12go (2), contr:ining Globotl"'El}.£f:..QS lCl):)c.ro&! lSv-pc.ro,nti, 

Q. 12..J2llc:ront i bull.9lc1o s, Q. l!.1££r:;ins.!s 1 Q1.Q~ izs crotc:coc t C ~1d 

Glob i,gol"inellS 2. spore.. Nono of tho so S1)OC io s o.l"e 1:n01;'I11 boloH 

the Turonicn, 2nd Glob.ige1"inellc. [l spel"S does not extond bolow 

tho Upyor Turol1ic n. Tho bn se of tho Upper Turonic::n is plr. cod 

bolov'! s2mp10s cont2il1.ing this 2ssomb1c,go, 2l1d tho 10vvcr bods 

con:;.:: i l1il1g <.: n indef i11i to C'. s sembl.::go El 1"0 roge.rded 2 s ?Col1.0m'-~l1.i2.n-

LoriOI' Turoni2.n. 

Assomblo.ge (3) contLins distinctivo species which on2.blo 

it to bo sub-dividod into sto.gos. Species c.ddition:::.l to those 

tricorincta, and Q. globigorinoidos. Tho most important of these 

is Q • .Y,£Dtr ico.§£:, which, 2.1 though it he: s bee n rc corded from the 

top of tho Turoninn (Brotzen, 1936) is usuc:1ly not found bo10~ 

the ConiGc i2.11. IIc:mil ton, (1953) ind icc: ted il'l a chc:rt its 
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occurrence in the Uppev Turoni~n~ but stated its range to be 

Ooni.::tc lo.i."1 to Mae stricht ian. Q. glob i;;;eriB.Qj...Q..§.§. o.lso is not 

found belo~ the Ooni~cinn, but it doos not occur as low in the 

soction cs does Q. yentricosa, and tho b2so of tho 00ni2clon is 

thorefore drawn below the s~mplos containing the latter specios. 

There may be an hia tus between the Alinc;u Groens .. :1d and 

the Toolong<:l Chclk in the Hurchisol1 River 0:;20<:, indiccted by 2 

le,yer of :phosphatic nodules ct the b';"se of the Chc.lk. Tho 

ovidence of the foraminifera, neither proves the existence of 2 

broak, no 1'1 gives any estimato of its dUI'E,tion if it does exist. 

The chD.rt shows thnt the species 2ro too long-:r'c:nging to omblo 

short timo brocks to be recognised. 

The specios BoliviB21Q~ stri~il12~ h~s boen found 

all sections ex~mined~ in the upper 

Europo, this species ranges from tho Upper Santoni~n to Lower 

Campai.1i.::.<n, and its appeorance horo hc. s been tcken c s mc:rkin3 the 

beginning of Upp~r Santonio.n time. Slightly higher in the 

section, Qlobot~Q£f]§ ~ (Cushmnn) hcs been found associc.ted 

with Bolivino~ ~t!1gillatc in ono sample; it elso occurs hi3hor 

in tho section without B.olivinoide~. Q • .9.!.££ is 0: C;,:'mpanian-

JI:lcostrichtian guido form, but as it is rare, cnd h<..:s not yot 

beon found' in all soctions~ Upper Santonian ond Cc.mpanic.n have 

not boon separ2tod. It is D.ssocictod with Neoflabollinc. --------
.:r'oticulc:tc in the "Second Gully Shalo". N. reticulate is said - -
to be restric ted to tho l1costricht ian (J.e i ss, 1952; Poz2.l"yslca, 

(1954), .:md the "Second Gully Shalo" is tont2tivoly l'logc.rded ,:s 

II.:: ostrichtian in a[jo. This c,ge determin.e" tion would bo co:n:firrl1od 

if athol" spocios, such ~s Globotruncel~ stuGrti, Q. ££E1CC or -- .. ....-.-~ 

~~ivinoides draco Q£££Q were discovered. 

Tho spocios rocorded hero are 011 long-rcnging, ~nd it 

he.s not boon possiblo to make smell time divisions. It is. not 

clc.imod tho.t tho ,-"ge divisions givon cbove will not bo chcl1c;Od; 

rather, it is hopod that further ini'ormction will'on2ble 

additional or more preciso ago divisions to be m2.do. The method 

used hore, or relating observod ro.ngos to known wor~d-wide 
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r2;nges cmd thus ostc.blishing somo timo divisions ['s c basis for 

future wOl~k, is thouGht to be the ~)est £'.pprocch to tho problem. 

Using this method, tho Cretacoous sequence h~s boen divided into: 

Cenomclniun-Lovver Turonic n/Upper Turonim1/Sel1onic.n (ConL:::c iL~ n­

Lower Sc.ntonic.n)/Sol1ol1i£:n (U:9per S<:.ntonic. n-Cumpcnian/?Hne stl"ich-

t io.n. 

Sc.m:p1cs collected fI'om othcn' 10cLlities hc.ve been 

ex;}mined. 

Semple 1m. 77, from the 1I~.Vooncn2, Shale" wc.s unfossilifcrous· 

S.:,mp1e s I'v'fR. 65, 67, 69? [~nd 70, all from the A1 inga Greonsand ~ wO",,"-' 

either uni'ossiliforous, nith £ vory glauconitic residue, or 

contc.ined only poorly pl"'esorved radiolc.ria. 

Semple HR. 68 'J from D. scarp neor tho Vleer inogudda Dam, 

yielded the fo11oVJin~ c.ssemb1cge: 

Guembelin£ ,B1obu10sa (v) 
G10botrunCQnc. ventricose (v) 
Q. 13l2.12arent i lOlJP.::r.£E.li (v) 
Q • .m.s£.ginr!ta \,v) 
Pl,SEuli]£ tCylol"0,11Sis (f) 
Eouviggril}£ E:..§pore (c) 

All theso species r~nge th~ough the Chc1k, 21~ it is not 

possiblo to detel"'mil1e the exact str2.ti~rcphical 10vol of this 

sample; but it is most probcbly Lower Senonicn. 

S::'mplos Ilm.74, 87, cnd 88, fl~Oi11 the upper pcrt of tho 

Chc.lk, heve boen trc.vertiniscd, end tho foraminifera c.re 

encrusted, 2nd spoc ically unidentifiable. 

the Sh2rk Bc.y area, a small sC2rp on the coast near 

the Hamelin Pool TelegI'c.ph Stction WC'S mec.sured and samp1ede 

The species determined from samplos SB.39, 40jl 41, 42, 43, .::nd 

44 are:-

QEembo1ina globu1~ (f) 
Globigorin£ £££tccoc (v) 
Globi[';0:. ... inel1['. aspel"a (r) . 
G10botruncanf! lc.I1I2ar:e~ ID.Pfo.rentl 
Q. lopp~ronti tricarin~t£ rj 
G. 1apucronti bulloides (r) 
G. area (rj --
G. VGntricoso (r) 
'G. ~c,ta (v) 
Neoi'lcbellina roticul~ (v) 
Spil:,QlJ1ect£'.mminc. grz;zbowski i (f) 

(f) 
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QQ£.Qiill£ .E.bt.112.iE ( f ) 
lil.Q.gvigerin<:. C s12e13 (r) 
Verneuilinn pcr'l"i (1") 
l\,~c.l"'ssonellc. ,2::;YCOm.1 ( v) 
p-r·Oii'd1cularir.: ..§h8"?5orni (v) 
Rs ImulH cf. P 11 u13!.s ( v) 

The spocios Nooflabell~ ~cul~ta occurs only in tho 

upper p2rt of the SGct ion, <.. nd tho c sser.1bl£:go is reZ'::: rded ::: s 

Seno11i£:l1 (Campe. 11i2n) -1.:':.0 strich t ian i11 <..:ge. This sec tiol1 is 

corrGl~ ted with the upper p .. ::rt of the Toolongo. Ch<..:lk, and the 

"Second Gully Sh2.1e ll • 

S<..:mplos SB.47 2.nd 48, from [; sc~rp :.lOilg tho Gore,ldton-

Ccrnc:rvon rond, ne[ r Yaringa North Homestecd, gc:ve Ct simil..::r 

cssemblc.go. 

TrIO s2.mples, SB.52 c.nd 53 g fJoro tnkon from the bottom of 

qucrries on the Goraldton-Cc:rncrvon road. 52 Vl2S unfoss11iforouss 

end 53 [!;;:'vo c,n nssembloge simil::.!' to that from tho Hamelin Pool 

soction. 

Throo sc.mples rlOre tc:ken 1'1"0[,1 ... : m:::ter bore on "Coburn" 

station. Two~ SB.55 c.nd 57 ~ nel"'O ul'lfossilifol"'OUS, the formel" being 

vory gl':.uconi tic. 54 conte. ined c:bund.:.nt, poorly pro sorved 

rad 101c:ric, and vory l"ore, pool"ly presorved foraminifere., c,mone; 

qhich Plunul1B£ tGyloronsi..§ VIas idontified. This is considered 

to be c. sample of Alinge Greensand. From cnother bo~e on tho 

seme stc.tion (now No.6) a semple from 0 dopth of cbout 300 feot 

cont .. ;ined Globotruncc.na £:.!.'.£.S., tho gonorc.l nssomblcge boing t,he 

snmo c:s thet previously recorded. 

Scmplos JlIR.121, 147, 149, 151, c,nd 152, from tho 

Coolcc.lclc:ya-Yc 11010ng area, wore c.,11 ul1f'ossiliforous. 

The micropclaeontol00y of tho Girc.lic. cnticlinc h2S 

been invGstil3[;ted by Edgell (1952). In this ::~roc" the rtssomblc.ges 

;:. l"e somor/hc,t differont fron thoso rocorded in thG I:urchison River 

::::roc, pc.rticulc.l"ly in the lower pc::"t of the soction. Forc,mil1.ifer<.., 

ere common thl"O ugh the IIuder'ong Shelo, ",'I indc:lia Rod iolc.ri to c;l1d 

Gcc:rle S11 tstono in thG Gir[:liC: c:nticl1nc, but Qre cbsent in the 

"Yc:ndillc GrOD 11S2. nd" Dnd Thirind i 110 :l.e,d iol,-r1 te ill the I~Iurchi son 
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Rivel" arec.~ and occur only rr.rely in the "Woonon.::. 8h~.lelf. The 

fo .. "ms pelosilK lc.genoides 2nd ~odiscu.§ cretoceus vvere recordod 

by Edgoll from the I.:uderong Sh.::lle Qnd GeQl"le 8il tstone [",nd hQve 

8.1so been found in the "1;1oon8.n8. Sh:,le" L t Toolon32. Point. 

:1adiolcx'ia ·occur throughout both intervc.ls~ c.nd 2.1so bolemni tes, 

the latter being more comraon in the Ge2rle Siltstone Gnd the 

AlingL Greensand. 
S~ "l.G 

The i'cunn of tho Alingo. .3reen/hz.s some species in common 

wi th th.--;t determined by :!JdCell f'rom 189 foet belor; the top of 

the Gecrle Siltstone, not&bly Globi~erin2 cretc.c££, Globizerinelle 

,S§pera, 2nd Plc'nulinn t8.ylo1"ensis. In addition, :Cdgell recoI'ded 

Glob~uncc:na ~, ~hich indicates thc.t the beds are not oldor 

thc.n Cr.mponic:n, [';nd the be. se of' this stc;ge would have to be 

plc.ced 10rlCr in the Geo.rle than is shori11. by Edgell. 

Tho f'orm WL~S roferre d to [S Co If dr]C.l"'fed specimen", L~nd it 

mc:y therefore be some other species. In this Cc.so, tho othor 

plc:nktonic forms would at lec.st indiccto thc.t the beds ~'.re not 

older thnn Upper TuroniGn. 

Compcrison of the microfa unn of the ~(oro jon Cc~lcc:reni to 

end the Toolongc: Chclk shows further dii'forences betwooi1 the trIO 

.::rec-:s. This mey be expected, c:s the discoi.1f'o:i. ... mi ty betrJOen tho 

Ge.:::rle Siltstone and Korojon Colcc.reni'ce is not present in tho 

Hurchison oren, where there is [t most only Co smell hic.tus 

between the Alil1go Groensand 2nd the Toolongc Chnlk. The spocies 

1?..Q1ivinoidcs strir;illnta, nhich is first knor!l1 in Uppor 8cntonic.a 

time, has not been recorded from the Girc.lic anticline. An 

eXQminc. tion of Qvc.ilablo fo. una I sl ide s of tho 1(01"'0 jon CGlcc x'oni te 

showod tho presenco of Globotr.ill}£.S!B £:£.£S. c t tho bc. so Of' the 

.... of the fox'ma tion, where it wc.s proviously recorded by 

Edgoll. {ThiS idontificntiol1 wes olso cOl1f'irmed by Dr. lIGgn.) 

I t is intended, if possible ~ to obtn.in spec imol1s of g. ,S£,g,S fro['l 

America :Lor com:pcrisol1 with the AustrCl.licn form. If these shoulG 

£llso bo identiccl, the identity of tho Austr2.1ic.n form. m~y be 

reg8rded as 0 stt:~bl ished, cnd bed s cont.:. ini11.g it ra2y be regc:rded 

c s Senoni[, n (C8.mpanian) -l.!c.e strich tian in r.ge. 
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~.o. BrunnschrJeiler, (in Condon, 1954), :i.~eGc.:"ded the 

EOl"ojon cs Sentonicl1 in cge on the evidence of the rov"] ';,iTJraonitos 

found in the fOl"'mction. The presence of Qlobotl"lJ.llCsns ~ 

suggests tl1:.t the Korojon C::lcc\l~enito mcy be C~mpQni;:.;n, the 

disconf:>:4"'l11i ty representing ,::,t 102st Coni~:cic.n-Scntoni[,n und 

perh2,ps S01110 pert of the Lowel' Cr,mp<:;nL, n. Thi s is supported by 

the ["bsonce of Bolivinoides striG"illatn om tho Gi1"alic. _ ... 'J. __ 

cnticl'ino$ ,.11d if it :701"0 correct, JGhe disconfornity betrJ8el1 th0 

I~orojon Cc:lc<:>.re11.i te z:nd the l:iri~ mQI'l could not represent the 

int0rvc,1 Uppel" Sc,ntonic, n-Lom:;r ~Iiddle CL:nrpQni<..n <...s su~gested by 

BrunnschrJeiler. It is sug,'3ested th.:.t the lonel'" pz:rt of the 

deposited during the tim~ of the non-doposition.:,l interv .... l in 

the GirGl i.=:. c.reu. 

The determin.: tion by Edgell of GlobotrU.!1££.lli:: ~ in 

tho Gerrle Siltston0 h~s not been confirmed, but if correct it 

would extend the bc:se of tho Cc.mpGnic.l1 still furthor, and the 

n011.-do1)Osi tion':,l intorvcl sUGgosted horo \70uld be rJ:i .... ong. Th0!'o 

are some irregulz:ritios in the Globotrunc:nc. succession ~s 

p1"'0 santed in tho GirLl ie, j."'o po 1'" t , c.:i1d ox,:min~ t ion of tho originc.l 

me, tori;::.l rJOuld bc nocoss[',ry to clc.rify then. Aftor further rlol"l:, 

EdGoll :pl"opc.rod [" distribution ch':'.rt in '."/hich tho renge of somo 

spocies 'il~ s i..'.lterod from that oriGinc~lly Givon, ['\nd t:dditionc:l 

specios of Glob:>tr~~2£ norc rocorded~ ~ha egos essigned to tho 

verious fOIT.lLtiol1s rJore not ['.1 tered, L'nd tho ch~ rt still doos 

not conte·.in sufficient inf'o:::''''l'iK:tion to en;:::blo dotc:ilad comp.: 1"'iS0118 

to bo m<..de. 

In tho Gir~lic ~roc, doposition continued into 

L1I:.1C strichtii: n time 1 c. s shorm by the occurro nco of' Globotruncc.na 

stuc.rtl, Q. conic<=< end £..Qlivi~.£.§ d1"'2CO dreco :::'.nd NoofL-bollin£'. 

reticUle.te. in tho Uiric Hc.rl. Only tho L- st sp0cios h~ s so f~ r 

boon found in th0 Murchison :::£ivc:p :ro<=<, but this is sufficient 

ovidonco for tho tont[.' ti va rocogni tion of 1'.:20 stricht L 11 cgo • 

In tho Gir[,l ic c.:r'oc, thero riC s c. socond dOP081 tion:'l bl"or.lc, 

botW0011 the K01"'OjOll Cclcc:roni to c.nd IUri:. 1101"'1, Ilnd it i8 
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suggested thet it w,:;,s of short dU:"'i::tiol1~ towcrds tho end of tho 

Oc.mpc.aic.n. Brun~lschwe ile I' ro G,::rdod the Uil"i£" lIarl 0 s 1::. to 

O~mpr.nic n <-nd 0, rly Hcostrichtio.n in [',ge, so t;he m:"in diffe:,"ol1coS 

of opinion conCCH'n tho q;;o of the Korojon O[.lccroni te ~ ~ nd the 

durc,tion of the non-deposi tionel interv",:l betwoen the Korojon 

Oelc2I"onito ~nd Miric hl~rl. 

The RouGh Rc:ngo lro.l well gcve [' comple to Oret: ceous 

S0Q.U0l1CO, but the l'c.nges of spocies C1"'0 in doubt, ~.s they mcy 

continue thl"'ouJh tho scction owing to cont~··r.lin:'tion of sc;mplos. 

The lower pert of the section is eg::. in diffcrcnt. Tho FJOll s~'"':m:plcs 

conte in numerous c.rCl1.Qccous fornninifora, whol"o2 s thcy ,-'1'"'0 ~'bscnt 

in the !:l1.rchison ?iv01' ero~.. 1::0 ::~s8embL .. ese obsorvod in this ere::. 

C::'.11 bo camp;:: rod with tha t occurrin::; in tho rIell belm;,,] tho depth 

of 2,000 foot, Gnd this [',ssomblc.ge h::-.s not yot beon found in ~.ny 

surf,~.co s.::-mples. :1ediol~-.ri;:, ere more 2bund~'nt in tho 10\70X' 

fOrlm.:tions in tho I~urchison iU"'OC then in scmplos of tho ';lind.::.lic 

Redio12rito or Go~rlo Siltstono from tho 0011. Sarno species of 

D01"'othi£ bulloii9, t .§;Qiroploctmnminf.:'. grz;y:bovvskii, Glob igori11c. 

.££ot;:.co['., end ~igerim:" .£.§J2ore occur in tho up)or Goe.rle 

Siltstone ;::11.d Korojoa Oc.lcc.ronito in tho rJOll~ [,nd 1n the Alingr. 

Greons21ld d1d Toolong::-. Oh2.1k in the ~:!urchison cro(,. 

Tho fcun.::G of the Gingin Ohelle cnd tho Toolongc Ohelle 

c:.re vel"'Y simil~:r. The species .lif':.§.illi..Il£. ginginensis end 

£ll.s.snorinc .. £.Q1I.lPrcs.siusQulc:. rJo;,,'e first doscribod by Ohc:.pmc:.n (1917) 

from the Gingin Ohc,lk. OushmZ'l1 lcter (1936) describcd 

Vorncuilinc rs!£1 ~nd Goosella £Q3£ill2ni. Those fOUl'" spocies occur 

in the Toolongc: Ohell{, ~ :ld othor species in COLll'ilOn c:rG 

~§2Eollc ~Lconc., GumbeliP-f globulosc., ~othic. bullett2, 

.L;,£rginulim: .1:~rvisi, S£Ec.co~rie. tric;.£[:;ulc,ris, l'Teofl ... bel.1in~: 

or of othor dL:.gnostic generc., C1"0 presont in tho Gingil1 Ohelle 

is not known c.nd ~ precise ago connot be essignod to it; but it 
• 
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c~l1 ·.t lo.:::st be reg ... rded cs of Senonir n r:go. 

£01 i vina ido s .§.lligill:: tc- h::: s boon ::.."ocorded frOLl the 

Brickhouse boro (Edgell, 1954). This indic['tes beds of either 

Upper Scntoni~.:1 or Lower Cc.mp.=- niz.l1 q:;e, but [.~s the complete 

c.ssemblcge is not l~nown, the c.go cannot be stc.ted definitolyf' 

Tho occurronce of this species sUGGosts either thct thol"'d is no 

deposition~l breck hore or th~t tho breck is of shorter d~!~tion 

then in the Gir;l - ~roc. 

Al though they <,re of no v,:,luo in e st~:blishing det<'::ilod 

world-gide ege cor~el:tions, it m~y be montioned th~,t sovorel 

be athonie spocios of forz.ninifoJ'c rocordod in tho Eurchison :,::"'"'OC 

occur ("Iso in Upper Cretc.ceous bods in 'l:;11e ,GUlf COc.st ::.."ogion of 

the United st~tos. 
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