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ABSTRACT 

Hid-Tart- foram&niferal fauna aomprLslng 123 beathonlc and 

20 planktonic rpeeSa# from 12 uore8 whlczh range in depth from 191 to 

l33S feet in a bore at Reywmd, Victoria, Awtralia, are analyreed, All 

of the plankton~c rpcrcier and Certain of the benthonlc specie8 are dis- 

cuulred and f Lgtrred. 

The otrata encountered represent a typical marine tranogramlon. 

The rtratlgraphiaally older rredinmntr ware deposited in a aompar4tively 

clhallew-water (20 - 60 IL) Invironment, wherea the yower redimentr 

aacuamlated fn a deeper-water (up to 9S RL) situation. The benthonic 

Foraginifera reflmt these l nviroapoental changea. Abundant planktonic 

fawaas throughout the geqrwnae, however, indicate that connection wLth 

the ocean war maintained throughout tha d8po8itiOMl aycle, 

The reqttrrnce i8 earrelated with the Janjukian- Buirmdalaan 

Stage8 of the Awtralian Tertiary, and a broad aorrelation by meam of 

planktonic Foradnffera ir made tith the @ lobQzertna ampliapertura - 

bloborotalia foha& bari8aMMi8 20~8 of the Caribbean region. swh 

aorrelation is diffiault a8 the Heywood planktonia fatma i8 dapriaated 

by ooof-water rrpeaiea and emly a few of the warm-water Caribbean specie8 

are pre8ent b 

The 015goceae - W0eme requence at Lake8 Eatranc8 in eastern 

Viutoria contajtne a warm-water planktonia foram&ntfrral fauna in contrart 

to the awl-water faunas of the wukern Viatortan l quence, found in the 

viii 



ABSTRACT (aontlnwd) 

Heyweod bore. An oecrcrnfu airculation at that tinm, similar to that 

8xiStLq today off tha routhem Australian coast, i8 pmtulated a8 the 

eawe of the fauna1 dU!fereatlatlon be-en the two areaa. 



A8 the foraminiferal fauna8 froor the marine Part of the laid- 

Tertiary sequence of routhwe8tern Victoria have not been described 

adequately, certain fatmra8 obtained from 12 aore &a a well, ltpowa a8 Bore 

10, drilled in the Towwhip of Heywood, EQormanby County, by the Viatorlaa 

Department of Lunar in early 1961 are aaalyted, 

Hqvood ia locrated approximately 17 tiles north of Pertland (Fig. l), 

and i.8 in the deporitional barin known a8 the Portland Sunkland8, a rub- 

barln of the more artearhe Otvay Basin a8 defirud by the Bureau of 

Mineral Re8ourcu, Geology and (kophycrfcr (Comosmealth of Awtralia, 1960, 

pb 32, pl, I), The Portland Sunklanda are 8eparated from the Cambier 

Sttnkhhdr to the wut by the Dartmoor Ridge, a gaota@tonic rwellfng ori- 

ginating in the barement rock8 and active at different time8 during the 

Tertiary (Boutakoff, 1952) b MaQueen (1961) rtated that the Portland Sunk- 

land8 extend l a8twerd to Cape Otway (Fig, l), However, deep-rested 

etxucturer 8uch a8 the Mount Eccler Fault (Boutakoff and Spr&g& 1953) or 

other pre-Tertiary bareamnt faults inferred frm geophy8ical evtdenae 

(&Queen, 1961) mey rertrict the eutward extent of thi Portland Sunklandr, 

and thereby form more, as yd unnamed, deporitfonal rubbarine within the 

Viatorirn part of the Otway Barb. 

Tertiary deposition in the Otway Baria began in the Paleocene or 

Eeeene with a thick requence of largely wamarine carbonaceoue riltrtoner 

and quarts rand8, ranging in thiCkne88 from 450 to more than 5000 feet 

(McQueen, 1961, pb ll), Thti war followed in Ol&gocene and Miocene timer 

1 
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by a arrine tranqterrion dur:Lng which from 1180 to over 2800 feet of 

l&meat- and marl8 uere depoofted. 

Although a number of wellrr have penetrated thi8 thick Tertiary 

requence in 8Outhwe8tern Victoria, llttla ha8 been publirhed on the 

paleootology Of the 8ubrurface rockr. Chapan (192s) 118 ted a fauna of 

?ortinifera, wo-, paly-=8, peleCypod8, and ~artropod8 Cmpri8iw 25 

8pOde8 frop core8 hEween 110 and 970 feet L.n a well drilled at Port 

Fairy (Pig. 1) and a88tgMd a “Janjukian or Miocene age” to thir section. 

Crerpin (19%) publf8hed lithologfc de8cription8 and foraminiferal fauna1 

llrtr of rampler fror depth8 between 108 aud 7299 feet in a well drtlled 

at Helron, near the South Aurtraliaa - Vktorian border (Fig. 1). She 

racogn&red Janjukian forrilr in the upper part of the rreation, but the 

8ection below 976 feet wa8 a88igned to the lower and middle Eocene. Baker 

and Cooluon (1959) revbad Crerpin'r conclurlton and aorralrted the redi- 

mnts below approximately 4SOO feet with the Upper Cretaceou8 on the barir 

of tho contained miaroflora. Douglar (1961) made bow broad correlation8 

of I#wcrr Tertiary and Hh80zofc rubrurface rock8 from a number of well8 in 

the Wertern Diltrfat of Viatoria, tuing dinof lagellater (hf landreidas) D 

but hi8 rampler did rot &ncluds any from the upper carbonate part of the 

requnae. 



A litholegic ard rtrataraphlc ruaury of the Eeywood MO. 10 Bore, 

compiled from information in the filer of the’vietorian Department of 

Mine8 (unpubli8hed report8 af IL C. Glerie and tb writer), i8 given in 

Table 1. The twofold 8UbdiVt8iOn of the &&iar 1Lsrrtom wa8 propocred 

by Olenie and Reed (1961, p. 42) from the rubrurfaue rection obmerped in 

Bore 100. 3 drilled at Portland by the Victorian hprttmnt of mw. The 

other rtratigraphia unit8 ohuwn were defined by Boutakoff and Sprigs (1953) 

wfth the exception of the Belfart mu&tone. Thllr unit wa8 named by, 

geologirtr of the Irrame-&ok&n Hill Company Pty. Ltd. and wa8 applied to 

CretaCeotU paritu 88dirrrrnt8 firrt found in nine8 Department &tlfaslt Mo. 4 

Bore at Port Fairy (Mc@een, 1961, p. 11). Ludbrook (1957) wed a 8omewhat 

different rtratigraphic nomenclature for the South Awtralian part of the 

Ckway Baria, but 80 far her unit8 have not been diatingtiahed in Victoria. 

The requence penetrated in Eeywood I&. 10 Bore ir rimilar to that 

encountered in the Portland Mo. 3 Bore (Qlsnie and Reed, 1961). The W8t 

rignificant difference i8 that the Heywood 100. 10 Bore finfrhed in Cra- 

taCeO\u marine 8edhnt8 a88igned to the Belf88t PLUdltOM, where88 thirr 

forntion wa8 not rscognised in the Portland Bore. The Tertiary reqoence8 

of the two bore8 are comparable e%cept for 80~ difference8 in thiCkne88e8 

and the abrence of the Whaler’8 Bluff formation in tba bywood lo. 10 Bore. 

The youngest rtratigraphia unit Lo the @ambler limertone fram which 

the foraminiferal fauna8 of eight cores (Table 2) were 8tudied. TN8 

formation ir highly fosrillferous and @ada from a pure limertone (97 

4 



Table 1.0 Stratigraphic and lithologic rummy of Heywood No. 10 Bere 

Formation Member Llthology Depth 
(feet) 

ThiCkIn 
(feet) 

nioaeor 

01ig0- 
CUM 

618Ml$ 

Gmabier 
liaa,tmU 

Hel84m 

Portland 
liate8tOM 

H83WOOd karl 

Pure limestone aad early 
1Iaartone 

Marl and marlrtonet, tith 
pure and aarly lime8 tone 
r&ear bare 

hdy lh8tOM and randy 
dolomitic limeatone, Ln 
part glaucoaitfa; dolo- 
mitic and ferruginow 

12 - 519 507 

1519 - 1208 769 

1288 - 1373 83 

-- ? -- 

Eoceabe 

-- 3 -- 
Cret- 
8C8OU8 

, 8ik8tOruf 

Quartz 8and, rilty quartz 1373 - 4238 2865 

Dart-r band, carbonaceoru rilt- 
rtoae, basalt (1423 - 
14S4), minor coal, dolo- 
mitic 8ilt8toM and 
88d8 tO88. 

Knight ’ 
&WbOMCUoU8 8ilt8tOM, %a 4238 - 5282 1044 

Bahgallah? part riderlttia, dolmitic 
8aad8tW Oad 8ilt8toM, 
quart% 8awi, rirar coal 
and dolakite 

Belfa8t Carbowceouo 8ilt8 tOM 5282 - 3390 108 
mudrrtone and clayrtone 



per cent l olubla carbate) in its upper part to a marl (60 per cent 

rolubl8 carbonate) tOWard the base, It conformably overlier the Melron 

formation. 

The fauna8 Of tW0 cwer (Table 2) from th8 kh)~& f0rution were 

examined. The variable lithology of thi8 unit (Table 2) reflect8 a 

tr8MitiOMf dUpo8ftim1 8eqtri4uCe between the n-r&M Dart-r for- 

mation below and the entirely uriae wi8r lh#tM abme, Although 

aa uRconfo~ty Uy be pN88nt between the Dar-r ad #el8On formatiOn8, 

there i8 not 8UfffUiWtt 8vid8nce for a pO8ftfve rtatement, 

The fauna8 fm th8 bl8on fOrMtiOu, Unlike the well-developed 

one8 found in the rtadrier liwrtone, are poorly pre8erved and have few 

rpeaier . Moreover, it wu difficult to rraparate the rpecimeru io the 

I#81808 formation fraPP the matrix. 

Six cot88 were examined froa the nomaarlne Dartmoor formation. M 

there core8 were unfo88ilifereu8, thb formtion i8 not di8cwred. 
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Table 2.- Detail8 of core rampleu from Heywood Bore No. 10 

Formation 
or Member 

Ltthology Depth (feet) Fauna Core 

I Portland 
llmertone 

Pale grey 
marly 
lime8 tone 

Abundant bryozoa, 08 tracoda 
and foraminlfera; 

Occarional brachiopodr, 
gastropod8 and pelecypodr 

AB 403 - 423 

603 - 623 Pale grey 
lbY 
marlstone 

AC 
Abundant bryocoa, ortracoda, 

foraninifera, echinoid 
rpiner and ter t fragmeato, 
Ditrupa (polychaete) tube8 

(-Y 
marlrtone 

Occarional gar tropod8 
and pelecypodr 

976 - 986 

1. Sandy 
doloeaitic 
lime8tone 

Oauar tona 1 bryotoa ; rare 
foraminifera and eahiaold 
fragmentr. Limonfte, 
gleuconfte and clay molds 
of above. Echinoid? fecal 
pellet8. 

2. Brown 
micaceotu 
siltrtone 

Pyritited worm? trail8 ; 
rare f oradnif era. 
Internal mouldr 

1. Calcare- 
OUI sand- 
8tone 

Porrilr rare. Limonite 
mouldr and 8 taiaing 

2.Grey-brown 
rllt8tone 

Rare foraminifera and a 
r-11 pelecypod; in part 
pyritised 

1468 - 1489 Black 
micaceous 
carbonaceous 
riltstone Dartmoor 

formation 1712 - 1722 Browni8h- 
black 
micaceoue 
8ilt8tone 



Table 2.0 (cant haad) 

Core Depth (feet) Formation Lithology Fauna 
or Member 

As 1835 - 1855 Brownish- 
8-Y U\fo88iliferoulB. 

Dartmoor micaceous writ8 abuaat; occarional 
fornratbn l ilt8tone carbonized plant material 

A0 1955 - 197s Dark-brown 
micaceous 
carbonaceow 
l ilt8tone 

2095 - 2116 Grey 
ndcaceow 
8&ltUtOKl8 

AT 2370 - 2390 Dark-brown 
micaceou8 
UiltUtOIU3 



CORRELATIObI 

Correlation8 have been made with the local rrtageu and fauna1 units 

defined by Carter (19S8a, b; 1958/59; 19631, and with the plankto&a 

forem&niferal 8one8 of the Caribbean region (8ee Fig. 2). flri8 latter 

zonation VBU extabljlehed by Boll1 (1957), bared on earlier work by 

Ctuhnmn and Stainforth (1945) and Stainforth (1948). for the Cipero 

Formetioa of Trinidad. The velddity of this tonation has been rhown by 

It8 recognition elsewhere (+g. Mediterranean region - Blow, 1957; 

Venexuela - Blow, 1959; Soipan - Todd, 19S7; Japan - Saito, 1960; Axano, 

1962; Philippiue8 - Ibandy, 1963). Stainforth (1960) 8umarized the occur- 

renca8 of pelagic Feraminifera on both rid88 of the Atlantic and frm thf8 

data proposed a correlation between the Caribbean planktonic zone8 and the 

Burepean 8 tage8. An attempt ha8 been made to correlate the sequence en- 

countered in the fcIywood Ho. 10 Bore with the Europeen rtageu vie the 

intermediate l tep of the Caribbean, tuing Stainforth'r conclu8ion8. 

Becawe continueue core rampler were not available throughout the 

entire section, tt wee imporrible to fix accurately the boundarie8 between 

foraminiferal tone8, which are indicated on the aorrelation chart (Fig. 2) 

au lying umewhere between adjacent core8. 

Correletion with Subdivieio~ of the Victorian Tertiary 

A subdivirien of the Victorian Tertbry from Eocene to Miocene into 

e sequence of 11 fauna1 unit8, each with a diagnostic foraminiferal 
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aurociation of planktonic end benthonic forppr Vau propored by Carter ’ 

(195840. Thi8 8ubdlvirion gave a paleontolo~iarl br8&8 for delimits 

and Correlating m8t of tb8 Udbe8tabli8hrd ~iCt0rd.m Tertiary Stag8 

Clarrification orQinatad by Ball and Pritchard (1902) and expanded by 

later worker8 (8eet Singleton, 1951, for the hirtorical development of 

thi8 clarrification). Carter elaborated hi8 l Ubdiaion in two 8ub- 

requmt paperr (195gb; 1958/S9), and later condensed the 11 feuxml unit8 

into a requence of 10 foreminiferal tone8 (1963). Ae there gone8 are 

bared on the fauna1 unitr, and bwau8 801~ of the bywood 8ample8 have 

yielded the diagnorrtie fo8rilr of a partiuular zone without the some 

fo88il being prerent, th8 8UbdiViUiOn into fatlM1 Unit8 rather than intO 

formal ZOMU ie tollwed here. 

The foraminiferal arrociation8 characteri~irq the fauna1 unit8 and 

their correlation with the local Stage name8, a8 given by Carter (1963, 

table 4). with youngert at top, are 8unmarllbed below. The lart l ppeerance 

of a partiaular rpecle8.i8 iadiceted by "(1)" after the IUXBW, the fir8t 

appearance by “(f)“. / 

Fauna1 
Stage lE!L Forrainifera 

Beirxudalean 11 Orbulina univerra (f), 2. bilobata, 
Cibicider rictorienrir 

Belcombian Globigeriaoider tranritoriur (f), 
9. plowrosw, _Orbulina ruturalt, 

Baterfordian 9 CZlobi~erinoider trilobw with large 
aperture8 (f), Lepidocycliua howchini, 
Cycloclypeu8 vletorien8i8, 
A\utrotrill&na houchini 

8 Olobigerinoider ruber (f), A8trononion 
centroplex 



Stage 
Fauna1 

unit 

bngf ordian 

7 

5 

11 

Foramiaif era 

Globigerinoideu trilobue (f), C& 
bi8pheriCw (f), Sherbornina cu~i- 
opargiMte, Planerbuliaelle plane (f), 
1. iMeauilaterali8 

Ulobowidrina dehircena (f), Olobi&erine 
c1peroenei.e (f), @Y~~IM heuchini (f), 
Omrculine victor~eneir (f), Sherbe=* 
cuneimwgimta (f), Hofkarlaa 
redornata (f) 

A8trottOUih Mntreplax (f), Amphi8tegina 
le88Onii (f), Victoriella conoidea (1) 

Jenjukian 
4 Globigerina ouaehitaen8ir - 2. bullolder 

group (f), Sherbornina atkineoni (f), 
Cumbelina rugoea (1) 

3 Victorislla conoidee (f), Cllobigerina 
linaperta (1). Vaginulinop8i8 
acant honuc lew 

Aldingan 
2 Globigerinoider index (1). Globigerinella 

micra 

1 Globigerinoider index, Hentkenina 
a labamen ir ( 1) 

In the kyweod l amples, fauna1 unitr 5, 6, 7, 8, and 11 are 

definitely recognized. Fauna1 unit 11 however, ix the only one which has 

the complete arrouiation defined by Carter (1963, table 4). Fauna1 units 

4, 9, and 10 are a88m88d to be prerent on leer reliable evidence. 

Globigerina ciperoeneie, whose initial appearance marke faux&d unit 

6, 18 found in core AU with Aetrononion centroplax. The latter l peaieu, 

however, 18 not found in core AH, and 10 fauna1 unit 5, characterized by 

the firrt appearanue of titrononion centroplax, mwt occur between core8 

AU and AH. 

The baue of fauna1 unit 7 is placed between core8 AD and AB a8 

Ulobigerinoider trilobtu and g. biephericus are firut found in core AD. 

2. ruber ia found in core AD but probably maker it8 f irrt appearance 
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urlier. Fauna1 unit 8, therefore, 18 placed be-en core8 AB and AC. The 

mrodation of 0rbuliaa bilobata and ,O. univerra in core a indicate8 

fauna1 unit 11. The extent of thiu feel unit l bm core AA ie net known. 

Fauna1 UIlit8 9 and 10 are placed on the chart (Fig. 2), dthout any of . 

the diegno8tic fo88il8 being recognized, betwem core8 AA and AC, below 

faunel unit 11 and above fauna1 unit 8. 

Only three of the beethonk Pcmdnifera wed to define the fauna1 

unit8 have been found in Hem No. 10 Bore. The range of Autrononion 

aentroplax in the bore, from core8 m to AO, iu remwhat shorter than that 

recorded by Carter (1963), who found thi8 rpecieu in fauna1 unit 8, which 

occur8 above core AC in the Ueywood Bore. Operculina victorienriu (- 

Cmeriaa complanata) ie found only in the Portland lintertone. Carter (1963) 

recorded it8 firrt appearance earlier in fauna1 unit 6. The incrured clry 

eontent of the 88diPIsnt8 in the Heywood Marl fndicate turbid water8 and a 

tidy 8Ub8trata duridg deposition, pO88ibly an unfavourable l nviroxneent 

for thir form, which would uplain ito ab8ence below core AI). The occur- 

rence only in core AA of CibLcidso victorieaeir agree8 with it8 firut 

appuranae in faunel unit 11 aa defined by Carter (1963). 

The aboence of VLctoriolla conoidea (Rutten) (- V. plecte (Chapman) 

- 8ee: ~laerrner and Wade, 19591 in the Heywood Bore iu unexpected, uince 

merpia (19%) ha8 reported this typically Janjukian form from a ntdmr 

of borea in the 8urreundia.g area at Dartmoor, Wt. &mbier, k18OE, and 

Portland. 

Correlation with Caribbun planktonic xone8 

By mean Of plenktoaic Foraminifera, Bolli (1997) establirhed 13 

edluu within the Oligocene and Miocene of Trinidad, B.W.I. Thlrr tonation 
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her been recognixed elreuhare, and 18 accepted, at least in itr broad 

arpectr, ar valid over muah of the world. The 8equence of the eight lower 

20~8, beg&oaing with the youngest, iu as follm : 

Globorotalia foh8i bariraneMi8 ZOM 

Globigerinatalla imueta Zone [rubdivided by cgow (1939) 
into an upper Olobigerinatella iMwta/ Globigerinoide8 
birpheriaor Subzone and a lower GlObigerinatella iMueta/ 
Globiger~xmider trilobw Subxonr] 

Catapuydrut rtafnforthi Zone 

titaP8ydreX dirrimili8 ZOM 

Oloborotalia kuglerl Zone 

Globigeriaa eiperoaMi8 aiperoeruis Zone 

Globorotallla opima opima Zone 

Olobigerine mpliap8rtUra ZOM 

In the Eeywood Bore, core AA ia correlated with the upper part of 

the @ lobigerinatella lnrueta Zone of Boll1 (1957) [- Globigerlnatella 

inmaeta/ Globijgertio&der biuphericu8 Subcone of Blow (1959)], or with the 

bare of the Qloborotalia fob1 bari8aneMir ZOM, a8 Indicated by the 

aroociatlon of Orbultrre univerra and Globorotalia menardii “praemenardii” 

with the three variatfano (“8ubUp8Cie8 “) of Clob~rinoide8 glomeroru8. 

With 1888 certainty, the Gembier limeetone below core AA and the btelron 

formation have been correlated with the rix lower tone8 of the Caribbean 

sequence (Fig. 2). Although the cheractari8tic fo88ile were not found, 

the Globigerina ampliapertura Zone is thought to extend from the Melron 

formation into the base of the H~ywood marl on the opinion of Jenkins 

(1960, p. 369), who correlated th.e baoar part of the sequence in the Laker 

Entrance Oil Shaft, which containa a rimilar fauna to that of the lower 

part of the Heywood l equence, with thiu Zone. 

\ 
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Jealrim (1960, pa 369) pofnted out that 8ome difference8 in the 

Tertiary planktonic arrdlage8 of IAkeU Entrance in ea8tem Victoria and 

those of the Caribbean region do exia t, ‘5 . . due probably to a latitude 

and depth difference . . Tbetween the two arear. Ths l Bm4 i8 trtr8 Of 

the Ibywoed arrembleges and thou8 of the Caribbean, The absence or 

rcarcity of 8omm of the Caribbean XOM fo88il8, particularly in the lower 

depth8 of the bore, however, indicate8 that alternative tonal indicea which 

have a wider di8trf$ution l hould be oelected for the geographically dif- 

ferent, southern AurtraMan region. “Qloborotalia~l artan of Jenkixm 

(1960) may be important in thir regard. It8 otratigraphic range in the 

bore corrarpond8 roqhly with that given by Jenkins (1960), but immfficlent 

knowledge at preuent concerning it8 exact rtratigraphlc and geographic 

dirtribution would make the e8tablishment of a XOM based on thir fcrrm 

romwhat tenuous. 

Jenkins (1960, p. 370) discu88ed the rtratigraphic range of 

Olobo<luadrina dehiscend in Awtralia and Hew Zealand a8 compared with that 

in the Caribbean region. In the Heywood Bore, thir rpecies wao found 

abundantly la Core8 M and AB but only rarely in core AE and not at all in 

core8 AC and AD. The 8tratigraphic occurrence of ,O. dehircens in the bore 

i8 thu8 earlier than in the Caribbean but later then recorded by Jenkins 

(1960) in the Lake8 Entranae Oil Shaft. Ecologic factor8 are thought to 

be responsible for lto scarcity below core AB in the Haywood bore (8eet 

oectlon on “Influence of oceanic circulation on planktonic fauna”). 

The range of Ulobigsrinoider birpheriaw in Ihywood No. 10 Bore 18 

more comparable to that recorded by Carter (1958a, b; 1958/59; 1963) than 

to the ehort time range aucribed to this form by Boll1 (19S7), Blow (1959), 

and Jenkiao (1960). Jenkin8 (1960, p. 353) quertioaed this discrepancy, 
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sU$$es;tiIQ that Carter’8 earlier identification8 of thi8 8pecie8 mre 

erroneou8. The present work, hmver, 8upport8 Carter’8 original utended 

range. It my be that & blaphericw originated in the routhem Awtralian 

region and later 8pread to other area8 in a l Mbr m-r to that de8- 

cribed for 0loboquadrin.e dehiUC8M by Jenkins (1960, p. 370). Further work 

it needed to establi8h thi8 postulate, 

Correlation with Europeen Stages 

Although the Caribbean planktonlc 20~8 have been recognixed fn 

Europe, their exact correlation within the European 8tage8 i8 8till in 

doubt. The exiuting confusion ia well exemplified in paperr by Drooger 

(1956)) Hornibrook (1958)) Olaeuener (1959)) Stainforth (1960)) and Eemeu, 

=g a&, (1962), in each of which a different interpretation of correlation 

of the planktonic iracer with the European 8 tag88 wau propooed. 

The 8ucc888ioa in the Heywood br8 MV8rthele88 ha8 been correlated 

tentatively with the European l tage8 by accepting the rtratigraphia ranger 

of Caribbean planktonic l peeie8 a8 interpreted by Stainforth (1960, diutri- 

bution chart, p. 221). The ba8e of the Aquitanian, regarded a8 defltning 

the Oligocene - 24ieeene boundary, ir placed between core8 AD and AE. Thtr 

iaterpretation play be modified, however, a8 the pelagic Foraminifera of 

the European Tertiery are more thoroughly utudied, and further data are 

accuaulated in other parts of the world. 

Correlation tith the Murray Ba8in in South Awtralia 

The northera continuation of the Otway Barrin in Victoria and South 

Awtralia is known a8 the kfurray kuin. Ludbrook (1961, table8 10 and 11)) 

working with both outcrop and sub8urface rampler, published the ranger of 
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rtratigraphically important benthonic and planktda Foradnifera in the 

. South Awtralian portion of the Murray Basin in tern of the otratigraphic 

unit8 previowly ertablished for this area (ludbrQok, 1957). 

Thor arrociatioa Of Orbulim univerua, “Biorbulina” bilobata, 

l’Cendorbuline’l univerra, ‘?erticularphaera” fit-r-a ~l~ero8a, ad ‘1. ” 

glovrora ourva in the lower part of Ludbrook’u Pata limeatone conelatu 

thir part of the requence with the upper part of the Clobiger$,natella 

in8ueta Zone or bare of the Oloborotalia foh8i bJArtian@n#i# 20~ (Belli, 

1957) of the Ceribbeen, and with core M of the Heywood &xe. The prerence 

of Cibicider victorieaoir in core M and in the Pata l&mmtone rtrengthearr 

the aorrelation. 

The lower part of the Heywood marl and the #elson formation appear 

to correlate with at leert the upper part of Ludbrook.8 Ettrick formation, 

but 8aee dilcrepenaier nuke thi8 and further correlation8 uncertain. 

According to Ludbrook (1961, tables 10 and ll), A8trOnOnien centroplax, 

Globherina linaperta, Ond Gumbelina rugora oucur together in the lower 

part of the Ettriek feraetion. Thir 10 not in agreement with the range8 

Of the88 8pecier given by Carter (1963, table 4) &n defining hi8 Pa-1 

&a&t8 (8ee l ection on “Correlation with rubdivfrion8 of the Victorien 

Tertiarynt). Ludbrook (1961, table 11) showed Globi~eriaoideu ruber arskiq 

ite appearance earlier then either 0lobigeri.m cimreeariu or @ lobiperinolds8 

trllobw in the Murray Beein, contrary to the record8 from the Caribbean 

(~111, 1957, p. 99), from Lake8 Entrance (Jenkins, 1960, p. 367), and 

freer the Aire district in wertern Victorie (Carter, 1939b, p. 29), au well 

a8 from other arear throughout the world. Fi~lly, the occurrence8 of 

CIlobigerinr bulloider in and below the Pata lintestone (Ludbrook, 1961, 

teble 11) probably refer to another 8pecie8, a8 g. bullolder doer not 
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appear until much later (Blar, 1959, p. 175). 

~fort~tely, 118 d88CriptiOM and only a few illu8trationrr of the 

Forarinifera mre publiehed by Ludbrook (19W, 80 that the identification8 

cannot be checked. LUIirsterpretation of the atratigraphlc pmitfoP of 

certain Of her 8M@!tU, which included both Outcrop and oubrurface ramples 

from over a wide arm, may have aluo contributed to the dircrepancb8 

mnt loned. 

COrrelatieP with IrsdwPaCifiC Letter Cla88ifiCation 

The Indo-Pacific "Letter Cla88ification"war originally set up by 

van der Vlerk and @&grove (1927) on the bari of larger Foraminifera. To 

attempt to aofrelate this aleurification with the Caribbean planktonic 

zoM8, lt i8 aecerrary t0 we 8aePpleU C0ntaiIki.q larger Foraminifera and 

planktonic Foramlnlfera in aooocziation - the former to give the age in 

term of the "Letter Cla~r~fiaation", and the latter to errable correlation 

tith the Caribbean ronkim to be made. Three iestancer involving thir 

approach have been publbhed. All are conuerned with the correlation of 

the Globigeriaatella lwtmta/ Clobigerlnoider birphericur Subtone (Blow, 

1959), or more rpmifically, the initial appurance of Orbulina ruturaliu, 

near the top of thir rubsone. 

I&Roy (1958, p. 506) reaorded the firrt appearance of Candorbulina 

unlveraa (- Orbulina suturaliu) near the top of the Teliea formation in 

Central Sumatra aad regarded this point au marking the division between 

Tertiary 2 and Tertiary f. However, Claeoaner (1959) in hi8 correlation 

chart (table 1), included wrt of the Teliua in Tertiary g, thw placing 

the firet appearance of ,o. ruturaliu at 80118 time during Tertiav f, 

rather than at the beginning, au suggerted by Troy. 
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Todd, s a. (19%) recogdted the GlObigerinatella inmetal 

Cllobiserinoideu bi,ephericw SU~ZOM in the FIM-s~I forrpation on hipan, 

and correlated it ath bed8 aontainiu8 an a88QPblage of Tertiary 2 larger 

Foreminifera. Olaeu8Mr (1959, PO 58) di8cwued thiu occurrence and 

rugguted a pourible alternative interpretation of the field evidewe. He 

correlated the CJoblgeriaetella iMWta/ GlObiserinoidee biephericus 

Submne with Tertiary g. The finding8 of -18, Qt a& (1960) on Yap, in 

the light of thi8 reinterpretation, added euppert to Glaerrner’e con- 

aluaion, au under the original interpretation of Todd, at 4. (1954) the 

queetion of conflicting age determinationa on Yap wing larger and rmaller 

Feradntifera could not be rerolved. 

Xt thw appearr, from the available evidence, that the Ulobigerinatella 

insueta/ Globigerlnoideu bi.sphericw Subzone of the Caribbean correlate8 

tith at Jeart part of the Tertiary g Stage of the Indo-Pacific region. 

Correlation of other planktonic zone8 vith the ‘Utter Clasriflcation” in 

the Indo-Pacific will be an important teut of thi8 conclwion. 



Envlroammt of deposition of Glen818 Group oedlxnentr 

The IUelrron foraatlon repre8ent8 the lnltlatlon of true marl- 

redbmntatlon la the Tertiary section encountered in bywood No. 10 Bore. 

The general llthologlc arpect (coarre calcareou8 rand8toue8; carbouaceoua 

8~ltatonea) indiaate fhatuatfng nrarginal Coaditioao ln a near-ahore 

en+lromnent . An unfavourable bottom environaunt i8 ruggested by the 

paucity of the fauna with it8 accompanylag pyrltloatlon, but the appearance 

of a few pelagic ~oraminlfsra (Table 3) in the upper part8 of the for- 

mation demoartraterr that ace888 to the open 8ea had been e8tabll8hed by 

this ttlae. 

Uniform, nonaaharine deposition of the Gambler limfi8tone in an 

open-rea environment 18 indicated by relatively uniform lithology and 

abundant pelagic Fotamlnifera throughout thl8 formation (Table 3). 

Mart of the Heywood Mart ie characterized by an abundance of simple 

arenaceoua form, miliolidr, and coarsely perforate genera euch a8 

Cibicideo (Table 3), aa aerociation which ruggerts an inner COntfMntal 

shelf environmat (depth between 20 and 60 XL). Abundant remain8 of 

eehinoide, mo8t of which are ohelf dweller8 (Hymn, 1955, p. S69), al80 

8UppOrt8 thi8 hypothari8. The fauna from aore AH 18 deficient la there 

iaarr 8helf lndlcatorr, and thi8 part of the Heywood marl wa8 probably 

deposited in deeper water than the overlying part. 



Core 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

AI(l) 

Af(2) 

A4w) 

* 

20 I 
1 
j 

Table 3~ Peraentages of varbm foradoiferal groups riithh + I 
core raapleu from the hpood Bore i 

3 
/ - f 

2 

4 

12 

13 

27 

11 

11.5 

1 

e, 

100 

92 

- 

m 

14,s 

16 

17.5 

8 

18 

- 

7 

- 

- 

10 

- 

0.5 

2 

1.5 

8 

2.5 

m 

- 

w 

/ Q 

30 

37 

25.5 

21.5 

28 

33 

15.5 

43.5 

40 

- 

8 

60 

49 

48 

49 

29.9 

46.3 

47 

53 

53 

1867 

2170 

1174 

1926 

1119 

1761 

2076 

1426 

15 

3 

37 



21 
/ 

Deeper water 18 ruggerted for the Portland lh8tone by the abreace 

of milLoli& and echinoid framnt8, and the rare occurrence of arenaceoU8 

Foramin%fera (Table 3). The environaa9nt, h--r, wa8 8tlll probably on 

the rhelf, a8 shown by the preoence Of cmaerina colllplauata in thi.8 member. 

Cole (1959, table 1) stated that OperCUlina bart8chl (- Came&m cosrplanata; 

8ee Cole, 1961, pp. 120-122) occur8 coppnnonly in the Recent fiilippi,ne and 

adjacent reao between depth8 of 19 and 52 fathom (35 - 95 la.), corre8ponding 

to a porltlon on the outer aontlnentaf ohelf, Reduction in the amount of 

dstritw entering the environment, correlated poostbly with a more dirtant 

8horellne, 18 expre88ed in the increased proportion of 8oluble carbonate 

in the Portland llmsrrtone. 

Polymorphlaiatr have an irregular distribution throughout the Gambler 

limestone. The ecological *Ucatlom of thi8 are not apparent. 

The overall picture 18 one of a typtcal marine tranogrcusion, 

beginning in btelron time, with the 8ea progressively deepening, and the 

shorelinesb%ft$ng away’fraa the area during the time of deposition of the 

Uambler lhertoas. 

Influence of oceanic clrculat&on on planktonic fauna 

A8 mentioned above, Jenkins (1960) noted differences in the Tertiary 

planktonic fauna8 of the Caribbean region and of the IAuno Entrance Oil 

Shaft in aartern Viatoria. Differences have also beea recognized in the 

Tertiary plaaktonfa aeaemblage8 of ea8tern Victoria, a8 exemplified in 

the I&e8 Entrance Oil Shaft, and those of uertem viatorfa and 8outh- 

eastern South AtWxalla, a8 recorded by Lubbrook (1961) and in the prerent 

8tUdy. 
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Planktonic IroradnUera typical of the pre8ont tropical and 

6ubtropiea1 ocean8 are found in the eastern Victorian 8equence, whereas 

there waWw8ter elmnt8 are ab8ent or rare in -tern Victoria and 

8outhea8tem South Au8tralia. Important Point8 of difference axe a8 

follow8: (1) the presence of a number Of 8pecie8 of Globorotalia 8.8. -- 

in th.8 l a8tern Viatorian Tertiarie8 contmuted with the complete ab8ence 

of thi4 gentu in South Awtralia (Ludbrook, 1961, table 11) and it8 

extreme ocarcity in the lhyrepod rection; (2) the dominance of OlobigerLnr 

8paie8 throughout awut of the 8ection in the Uertern area, with other 

genera (except Orbulim) formfag only a relatively muall proportion of 

the total planktoniu population; and (3) the rarity or ab8ence of 

Qloboquadrina dehi8een8 (and ab?ence of other 8peaier of thi8 genus) from 

the uwtern area in the lower part of it8 range a8 recorded by Jenkiar 

(1960, text fig, 2) in the Laker Entrance Oil Shaft in eartern Victoria. 

An Oligocene - Hioaene oceanic ciruulation, rimilar to that exirting 

today in the southern dbtralian region, may have been rerpoasible for 

the fauna1 differeRa noted above. Figure 3, bared on data from Wyrtki 

(1960, fig. 13) and van Arx (1942, fig. 6-20). rhow8 the prerent general- 

ized current pattern in thh region. 

The warm Ea8t Alutralim Current move8 8outhword (Fig. 3) along the 

l a8tern aoast of Australia before turning ear Ward and northrartvard away 

fraa the cant inent. ThQ -8t 8outherly point readbed by the aurrant before 

turning depends largely cm the time of year (Wyrtlri, 1960, fig. 15), 

During I-r, ita i&l-me may extend a8 far 8outh a8 latitude 42OS 

(Heuell, 1961), thu8 affecting part of the e-tern Victorian court. Racent 

*planktonic Fora&nifera obtained w&thin the area influenced by the euhent 

include form found only in tropical and 8ubtropical water8 (Brady, 1884; 
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Whitelegga, 1889; &men, 19048 Wdard, 19071 Wddard and Jo~an, 19071 

ChapMn, 1941). 

?he we8tarn wctorian cm8t i8 infl~wed by a branch of the West 

Wind Writ (Fig. 3) deflaetad northward al- th@ U@#t c-at of Ta#rpaoir 

and continuing -8tward through the &eat Auotralian BQht, .w aument , 

18 made up of ~001 water8 (bchford, 1962, fig. 17 and tdh l), although 

in 8-r, rubtropical water from the 8Outhern I;rdian &son we8 ea8tward 

with the Wert Wiud Drift bpB the tmperature ti rlightly rai8ed, Little 

data are available on the planktonic Fortifera occurring within the 

area influenced by thir mrrent off the southern coart of Au8tral&a, Ho 

tropical or rubtropical fomu have been recorded in publirhed li#tr of 

planktonic hramiaifera from thi8 area (Brady, 1884; Chapman, 1907bi 

McKansia, 1962). Further work ia needed to confirar thir, l specially in 

the light of the rtatmnt by He-11 (1961, p. 9) that stranding8 of rub- 

tropiaal and tropical fauna are regu&r occurrence8 along the wmst aoart 

of Tarmania during the~rummr. 

On the available l tidenca, h-vet, it 8em rearouable to aonchde 

that tropical and subtropiual form, carried by the warm Eart Aurtralian 

Currant, will be found in a #one along the l a8tern Aurtralian coast, ex- 

tending an &own dbtance wartvard along the l a8tern part of tk 

Victorian Cart. m western rhorer of the State, howwar, inflwwd by 

the Weat Wind Drift, will harbor a cooler-water fauna. Similar fauna1 

reparation into warm- and awl-water uaemblag88 by nter aa88e8 of dif- 

ferent temperature ha8 been obrerved in the Recent plonktoaic Foraminifera 

of tha -tern North Atlaatie (Ba’, 1959~ Cifelli, 1962), the ue8tern South 

Atlaatia (Boltovskoy, 1962), and the rear 8tirrOdw Japan (hano, 1957), 

\ 
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In Oligocene - Mioceae tiU8, it 18 portulated that a 

differentiation of the planktonic fauna took place in a rimilar way in 

routhurtern A\utralia through the influeWe of a aurroat pattern not 

~nlilu thatexirtmtoday. During the tb8 ofnrutiPtta tran8~rerrio8, 

repre8ented in the Ilq7umd Bore by the Porthad lFPut0ne, it i8 po88ible 

that the influence of the warm Eart Aurtralim -rent oxtended farther 

wartward than at prerent. Thi8 allowed 0caa8iOMl wara-water forv to 

enter the area normally affeutd by the We8t Wind Drift water8 in dataahed 

l ddie8, a mechanirm postulated for the entry of wamwater fauna8 into the 

rhelf region8 of the wrrtern Ibrth Atlantic by Cifelli (1962, p. 212). By 

thfr mean8, a few planktonia Foraminifera re8trictad to warm water8, ruch 

a8 Oloborotalia meaordii, auy have occarrio~lly entered the Portland 

Stmklan& and become errociated in the bottom 88diMnt8 with tb typical 

indigenou8 cooler-water foru. 

Globoquadr~na dehi8cear by it8 fauna1 arrrociation war 88eadngly a 

warm-water form but probably had a greater tolerance for lower temperature 

than Globorotalia menardii. Globoquadrina dehi8cear could thus rtifl 

ufat and be able to penetrate westward into the moler-water l ru during 

the time of paaximum tramgreorion of the Portland IU, wherea8 Qloborotalla 

aenardii war rertrieted by temperature requirement8 to area8 in which the 

temperature could be no 1-r than that of the pre8ent Ea8t Awtralian 

Cur2-ent in it8 mo8t routherly extenrion. The rarity of Globoquadrina 

dehi8cenr in the Eeywood marl i8 the rarult of the influence of the Eart 

Atutralian Current net utending a8 far wut in tb4 earlier 8tage8 ef 

the traIugre88ion, 80 that this 8peci88 rarely reached the tbyW00d area. 

Orbulina univerra i8 regarded by 8ome author8 (+g. B& 1959) 

M a warm-w8ter 8peuiu. Stone (1956)) working with 8ampler from the 
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m8tem Athntic, u01~1udd tbt this 8pCfu was abundant at 

tqraturer of 54% (lZ.P’c.) and abovo. The prerent-day temperature 

of the northern edge of the Wert Wind Drift in the area south of 

Awtralia i8 about 15.S°C. (Bachford, 1962, table 1) and become8 higher 

a8 the coa8tliae i8 approaahed. Therefore, ,Oo tmiverra could 8UrVtVe, 

at least, in tbr, nerthera fringes of thir current. Ihder ruch conditionr, 

the abundance of Orbulltarr in core AA from the 5ywood Bore would not be 

umaqected. 

At 8011) point off th8 Coa8t of @artem Victoria, there i8 an area 

whete the Ea8t Australian Current and the Wart Wind Drift come Into contact. 

ChApman (1941, p. 149) drew attention to the prerence of mall calcite 

cry8tal8 fn the bottom redimmtr of eMt8rXt Barr Strait in thi8 vicinity. 

&B attributed the formation of the88 cry8talr to “rupenaturated” nriner 

watera being cooled by admixture with cooler watertl, thw cawing the 

l cu8 calcium carbonate to be preuipitated M a rhower of 8~11 cryrtalr . 

Altheugh hi8 l xplanatiti wa8 incorrect a8 an increa88, rather than a 

deerea8e, in temperature, or an increare in ralinity (among other factora) 

uaumrr the preeipitatiea of calcium carbonate from 8ea water (Cloud, 1962, 

p. 102), the coaclu8ion that accumulation of 8~11 aalcite CqItal8 on the 

880 floor ocmar8 la the vidnity of the meeting of the two current8 wa8 

eorreat . Chapnn (1941, p. 149) alro noted that the #ame tm of calcite 

aryrtals were ebtaia& in the warhfnga of the “...fo88iliferou8 narlr of 

Lower Miocene age...” in urtern Victoria. Thi8 rupport8 the idea that 

the Oligocene - I$ieaeae current pattern war rimilar to that l rbting today, 

8be.a no ccalaite uryrtalr have been obrerved in Warhiag8 of 8ediment8 from 

-8tWIQ Victoria. 



SySTEnATIC DESCBIPTIOMS 

Thb rectlon tcr divided into three parts. Th firrt part lL8tr 

by fadlter, accord&ng to the clamification of Olaourner (1945), there 

benthonic opecier whiah have been recorded preutourly from Atmtralb or 

the Indo-Pacific region and for which adequate deacriptioru are avaf lable. 

To ovoid needle88 lltrtirrg8 of rynonymter, a r%ngle reference i8 given for 

each rpecias and it8 oaaurrence in the Heywood Bore &8 indicated by the 

core derignation after the reference. Benthonic rpeaier on whtch texonomic 

or ecologic obrenvatgoor have been made are grouped by familieo and dir- 

cwred la the 8eaend part. The third part cotui8tr of a ryrtematfa 

treatment of the planktonic form. Although mart of there foram are 

abundant in all aore8, a qualitative a88e88ment of their relative fre- 

queucier in terms of the total planktonia population i8 included in the 

dirattsrion of the8e rpeaie& 

Relative frtequeacb8 and ocaurreuce8 of the benthoaic rpeatea are 

rumuarised in Table (5. The relative frequencies of rpecimm8 in a l mple 

of rtandard rize mre a88Qned on the following ba8Lst 

abundant (A) 26 or more rpecbmu 

a-n (C) 11 - 25 8~CfUM 

frequent (F) 7- 10 8pWhIiBM 

8earae (S) 3- 6 8pcanbeM 

rare (R) l- 2 rpecimnr 

Ranger of the planktenic rpecter in the Iieywod Bore are rhotm ou the 

correlation chazt (Fig. 2). 
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Table 4.0 Dirtr&btrthm sf benthonia Foradnifora h byweed wre (8ee introduction to 
Vy8temat&a De8urlptlon8" for explanation of lettera id&eating freqwnciw). 

Speab8 
Core8 AA 

Alabniaa tenuimarginata 
Amodlscu8 parrt 
Ammphaeroldtna rphauoiditifozmh 
Anmalha macraglabra 
Awmalho~~ procoll~era 
A8trowdan l urtralds 
A8troncmlon centroplax 
A8trosonion obe8u8 
Biloeulinella globula 
Bollvha robruta 
Eollvina rublobata 
Bollvha victorlana 
Bulrrinrlla rplcata 
Camerha caaplanata 
Camcrh interumdius 
Carpanterlla rotallformi8 
Car8idulina laevigata 
Carrridu1tnn rubgloboaa 
Clblctiea brevoralti 
Cibiehdee lobattalurr 
Cib&atdea medlocrls 
Cibiaider preudouqerianw 
Cibicideo rubhaldingerii 
Clbicgder vlctorlensis 
Clavulinoldes vlctorlenal8 
Cornwpira cru818epta 
Cornuspira foliscea 
Cornu8plta ixlvolvsn8 
Cy~laxamina hcira 
Cyclanmln~3 longlcompre88a 

A 

1 

A 

S 
C 

B 

AB 

S 

C 
S 

F 

R 

A 

C 
F 
A 
A 
A 
C 
A 

AC 

C 
S 

S 

C 

R 
R 
R 

R 

C 

A 

S 

AD 

F 

C 
S 
F 
R 

C 

R 
S 
S 

R 
R 

R 
C 
F 

R 
S 

R 

AE 

R 
S 

R 

S 

B 

A 

R 
F 
S 
A 

A 

S 
S 

AF A@ AH AI(l) AI (2) AJG) 

C 
A 

F 

C 

F 

S 

C 

C 
C 
A 
C 
A 

A 
R 
R 

R 

C A B 
s s 
R 
F 

A R 

C A 

F A S 

R 
C 

R C 
R c - 

__ ..---I -- - r e  .n 



Table I.- (aont%nuted) 

Specie8 
Core8 

Cyclanmina paupera 
Cyalamtlna &Wmdata 
Deotaflna ccmmml8 
Dentallna con8obrina 
Dentallna obllquertrlata 
Discorblnella blconcava 
Di8corbi8 balcombe~la 
Ehremberglna orbornel 
Elphldlum crespleae 
Elphldlum parri 
Eponidea repandus 
Flmurlna blflda 
Fi8rurina circular18 
Ff88UdM hCUMta 
F~s~u~M lagenoldes 
Pl88UriM p4IClfiCa 
Rondlaularla lnaequalis 
Gaudrylua (Caudrylna) colll~l 
&udryl~ (Pleudogaudrylna) cre8pluae 
Gaudryi~ (Gaudrylna) hgyuooden8irr 
Cilandullna laavlgata 
Globullna glbba 
(krttullna lrregularl8 
&lttUllM paclf lea 
tittulina problema 
httUliM sllve8tril 
&lttUliM spicaefonnls 
Guttuflna yabel 
Oyroldinoldes allanl 
Gyroidlnoides zelandicus 
Heronallenia llngulata 
Heronallenla parrl 

AA 

R 
R 
S 

R 

F 

C 

C 
R 

R 

R 

AC 

S 

R 

S 

R 

R 
F 
R 

R 

AD 

R 

R 

C 

C 
R 
S 

R 
R 
R 
C 
A 
A 
R 

R 

S 

R 

R 
R 

AE 

R 
R 

C 
R 
R 
R 

C 
A 
S 
S 

S 

C 

AF AH AI01 Al (2) N(2) 

F 
R 

R 
R 

R 

R 

F 
R 
C 
A 

R 

R 
A 
A 
S 

R 

R 

R 
R 

A 
S 
R 
S 

A 

F 
A 
A 

A 

S 
C 

R 

R 

S 

F 
C 

R 

S 
S 
S 

S 

R 
R 

C 
S 
F 
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Table 4.0 (aatbued) 

Speales 
Cores 

HopkiMinarpiohdex 
Lagena aautlaoa ta 
Lagem favooopunctata 
Lagella remi8triata 
Lagena otriata 
Lagena rulcata 
Lagenonodosarla 8calarf8 
hatiaulina crepLdula 
Marghulha tend8 
kU1lolfnella oblonga 
M88f88lppina conaentr&aa 
lledosaria Upida 
Hodoearfa Lnoeata 
Xodwarla obllqua 
Biodo8arla pyrula 
Modo8arla rapha.nletr\nn 
Modoearla vertebralh 
Blonlon vlctorien8&8 
~eudoalavullaa bradyana 
P8eudoclavulina rudi8 
Pulleda bulloid- 
Pullenia quinqueloba 
Pyrgo bulloidea 
Pyrgo lnornata 
Pyrgo 8arrlt 
Pyrgo rub6phaerlca 
Pyrullna aylindrolde8 
PYNliM fWi.fOlrmir 
Quinqueloculina cuvieriana 
Quinqueloculina lamaratiann 
Quinqueloculina polygon8 
QutnqueloculFaa vulgarl8 

lu 

S 
F 

R 
S 
A 

S 

S 

R 
R 
R 
C 

P 

AB 

S 
S 
S 

A 
F 

R 

R 

R 
F 

AC AD 

F 
S 

R 

S 
S R 

R 
F 

R 
R 

F 

S 
R S 
c c 

R 

R 
F F 

C 
R 

A A 

AE 

R 

R 

S 
R 

S 

A 
R 

S 
C 

S 
S 
F 

A 

AF 

F 
S 
R 

R 
S 

R 

S 
F 

R 

S 

F 
R 

F 

R 
S 

S 
C 

AG 

R 

S 

C 

S 

R 
F 

A 
F 
S 
R 
F 
A 

C 
C 

A 

AH AI(l) AI(2) N(2) 

C 
C 
R 
R 

C 

R R 
R 

R 
C 

S 

R? 



Table 4.0 (aoatlnued) 

SpsCb8 
Ueru 

Rewsella rimpler 
Robulw alatolimbatw 
Robulu8 aultratw 
Robulw gyrosaalpnrr 
Robalw luornatw 
Rotalfa rcabrieula 
Borralina berthelotl 
Sigmoldella eleganti88ima 
Signwide 1 la kagaena ti 
si@W&liM v~ctorbn8iu 
SigmoLlop8l8 compre88a 
s1gmoi10psi8 chapamni 
Slgmemorphina chapmaai 
Sigwrphiaa aubregubrir, 
Siphonina au8 tralir 
Sphaeroidlna bullolderr 
Splrillina vlvipara 
Splroloculina dirparllis 
Sp%rolocul~ tenuiseptata 
Textularia barnettl 
Textularia fi8tuloaa 
Tertularia porrecta 
Textularla sagittula 
Trifarlna bradyl 
lkltoaulirra brochita 
Trilouulina collln8l 
Trlloaull~ trigoaufa 
Ihdgerina nltidula 
Uvigerina proborcidea 

AA AB AC 

s c 

R 
R C 

A' R 
A 
C 

C 
C R 
C A 

S F 
C A 
C A 

R 

S 

S 

R 
F 

R 

S 

F 
A 
S 
F 

S 

C 
R 

AD 

R 
S 
S 

F 

C 

S 
R 
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S 
R 
S 

A 
R 
R 

A 

S 

S 

AE 

C 
S 
S 
S 

R 

F 
R 

F 
R 

C 

S 

S 

C 
S 
F 

AF 

R 
R 
R 

F 
F 
C 
S 

R 

R 

F 
C 

R 
S 

A 

S 
R 
C 

C 

F 
S 
R 

A 

F 
R 

A 

A 

F 
F 
C 
R 
C 

Ax AI(l) AW) A301 

R 
S 

R 
F 

F 

A R? 

F 

A 
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Hypotypor 4 all figured 8pcfras~ till be depo8ited in the 

Colleetioar of tb ~~mna of the Geological Sumy of Victoria, IWbourne, 

Australia. 

a. Renthonk rpedu previowly recordad fr= the Indo-Pacific and 
Au8 traliaa regiona 

Ftily MfMmscm~~ 

Au~04M8cu8 parra Crsrpin (Crerpin, 1950, P. 71, 72, pi. 10, fig. 2) 

- AD. 

Fandty LITUOLIDAE 

C~cfamabaa Lnafsa (Staahe) (Crespin, 1990, p. 72, pl. 10, fig. 3) 

- AA, AD, AF, AI(2), M(2) l 

e. lo~icompreraa Chapman and Crr8pin (Chapman and Cre8pin, 1930, 

po 97, pl. 5, fa8. 3, 4) - AI(2), Af(2). 

g. paupera Chapman (Crerpin, 1950, p. 72, pl. 10, f&g. 4) - A& 

AJW l 

g. rotundata Chapman and Cre8pin (Crerpfn, 1950, p. 72, pl. 10, 

fig8. sa, b) - AA, AD, AB, AI(2). 

Faaily ‘IIEXTUWUIDAE 

Textularia porrecta (Bxady) (Heron-Allon and Earland, 1924, p. 137) 

- AA-An. Pl. 1, fig. 7. 

,T. raglttula wfrance (Reran-Allen and Earland, 1924, p. 136) - AA- 

AU. Pl. 1, fig. 8. 

AaorphaeroLdhaa rphaeroldinf form&r (Brady) (Eaplophragmium 

rphaeroidfniform Brady, in Chapman, 1907a, pp. 24, 25, pl. 3, figs. 
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30,51) - AC, AE. 

Ftily VBWWJIx.~~ 

Qmd~ina (Gaudr~in@ uollfnri Cud== t-h, 1936, pp. 8, 9, 

pl. 2, figr. 2a, b) - AC, AD, AF. 

2. (Pseudo~atd~isa) crwdnaa Cwhman (CUlti, 1936, p. 14, pl. 2, 

fb8. lfia, b) - AA-A& PI. 1, fig8. 4, 11. 

Family MILIoLIDM 

Quinqueloculina auvisriana g%rbigny Q4ilioliaa cuvteriann d'&bQny, 

&n Chapman, 1907a, p. 19, pt. 2, fig. 33) - AC-AK 

9. laxaarckfana d%rbigny (Q. aff. bmarckiana d'Orbigny, in ItsRoy, 1941, 

po 71, pl. 5, fim. 5, 6) - AD, A&. 

9. JBO~YROM d%rbigny (Illliolina polmoo d'Orbign]r, in Chapman, 1907a, 

p. 18, pl. 2, fig. 29) - AD, Al. 

3. vulgarti dWrblgny (~liolina vulgarir d%bigny, in Chapman, 1907a, 

pp. 18, 19, pl. 2, fig. 32) - AC-A@, ?AX(l). 

Triloculina collinri Carter (Carter, 1963, ppe S9, 60, pl. 1, fur. 5, 

6) - AE, A& 

Pyr~o sarri (Sahltnnberger) (Carter, 1963, p. 61, pt. 1, figr. 10, 11) 

- AC-A& 

3. rubrphaerica (d Wrbigny) & 8ubrpherica (d’orbigny), in LA-y, 

1941, p. 22, pl. 1, figs. 33, 34) - AD. 

Xiliolinrlla oblonga (Mntagu) (Ulioliaa oblonga Honkgu, in Chapmrrn, 

1907a, p. 17, pl. 2, fig. 29) - AD. 

Biloculinella globula (Borxwaann) (Biloauliaa alobulw Born*=, in 

Chapman, 1907a, pp. 15, 16, pl. 1, fig@. 17, 18) - AC-A& 
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Spiroloculinr dirparUti TerqwIp (CwhPan and Todd, 1944, pp. 35, 36, 

pt. 5, ffg8. 29-X) - AD, AF. 

Simoilina oictorimuti corkun (CSuhraon, 19&b, p. 103) - A& Al. 

Sirnanilo~8ti crhapmeni (Cudman) (Siplaoilina ekmaai Cwhman, In 

Cuhmn, 1946a, p. 31, pl. 5, figs. 7-9) - AC, A& Pl. 1, fig. 5. 

ComwpLra eraariaepta Brady (Chapman, 1907a, p. 22, pl. 2, fig. 45) 

- AD, AF. 

g. foliaaea (philippi) (Chapman, 1907a, p. 24, pl. 3, fig. 48) - 

AC-A& 

9. hvolvena (Ra\rrr) (Chapman, 1907a, pp. 22, 23, pl. 2, fig. 46) - 

Al%, AB. 

Fumily LAOIZNIDAE 

Uodosaria hirpida d’Orb*y (Chapman and Parr, 1926, p. 379, pl. 18, 

fig. 29) - AA, AD. * 

z. Lnreata Sahgler (Ldkoy, 1944, p. 80, pl. 1, fig. 18) - AB, APIAI( 1). 

& oblhaa (Linz&) (Baron-Allen and garland, 1924, p. US) - AE-AH. 

1. prrula d’orbfgny (Reran-Allen and Earland, 1924, p. 153) - AA. 

1. raphantitrum (Link) (Chapman and Parr, 1926, pp. 380,381, pl. 18, 

fig. 29) - AA, Al, AD, AE. 

rr* v I l rtebrali8 (ktreh) (Chapman and Parr, 1926, p. 380. pl. 18, 

f&g. 28) - AA, Al, AD, AF. 

Deataliaa aammmi8 (d’orbigny) (#odoraria @entalina) Co1IRunf8 

(d’tkbigny), fn Chapman and Parr, 1926, p. 381, pl. 18, fig. 31) 

- AA, AB. 
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& coarobrina d%rbigny @odoraria (Dentaliaa) conrobrina (d'Orbigny), 

in Cbps~n and Parr, 1926, p* 381, pl* 18, fig. 33) - AA, A?. 

& obliq~8triatq Barr (Todd, 1957, p* 267 (tab.), p. 270 (tab.), 

pl. 65, fig8. 17, 18) - AD, AF. 

)[rrmM l cutiao8ta Rewr (LeRoy, 1944, p. 22, ~1, 1, fig. 11) - AA, 

AB, AZ, AH. 

4. favoropunctata Brady (Chapman and Parr, 1926, p. 376, pl. 17, 

fig. 10) - AA, AB, AD-AH. 

&. l exmietriata (Williemeon) (Chapman and Parr, 1926, p. 374, pl. 17, 

fig. 19) - AD, AF, AH. 

&. striata (d'Orbigny) (C&p-n and Parr, 1926, pp. 374, 373, pl. 17, 

fig. 5) - M, AO, AH. 

&. l faata (Walker and Jacob) (Chapman and Parr, 1926, p. 375, pl. 17, 

fig. 6) - AA, AD, Af. 

Fi88urina bifida (mron-Allen and Earland) (kg8na orbignyana var. 

bifida nav., in Ikrdn-Allen and garland, 1924, p. 152, pl. 9, fig8. 

46-30) - AB, AD-AO. 

x. circularir Todd (Camhman, Todd and Port, 1954, p. 331, pl, 87, 

fig. 27) - AA-AH. 

& laaunata (Burrowe and Holland) (Lagena lacuneta Burrowe and Holland, 

Ln Chepmen and Parr, 1926, p. 378, pl. 17, fig. 18) - A&AH. 

L. lagenoider (Willclaron) (Parr, 1947, p. 128, pl. 6, fig. 15) - AD. 

L. pacifica Parr (Parr, 1950, p. 314, pl. 9, figr. lOa, b) - M-AD, Al. 

Harginuliaa tent& Bornemann (Cri8tallaria tenui8 (Borneaann), in 

Brady, lW4, pl. 66, figr. 21-23) - AA. 

Imticuline arepidula (Fiahtel and Xoll) (Crietellaria crepidula 

(Flchtel and Wall), in Chapman and Parr, 1926, pp. 387, 388, pl. 20, 
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fig. 57) - AB, A@. 

~h&m l latolimbatur (-1) (Todd, 1957, p. 266 (tab.), pl. 64, figr. 

2b, W - M-A?, AH. 

& cultratu8 Wntfort (Cd8tellaria cultrata (Montfort), in Chapman and 

Parr, 1926, p. 390, pl. 21, fig. 68) - AD-AK 

& ~roecalprue (Staehe) (Bornibrook, 1961, p* 36, pl. 5, fig. 67) 

- AB, AE, Au. 

,B. inornatw (d'Ckbigny) (I& aff. inornatw (d’&bigny), in b&y, 1941, 

po 25, pl. 3, fh8. 62, 63) - AA, AB, AD-AH. 

lrondioularia inaequalti Carte (Chop-n and Parr, 1926, p. 385, pl. 20, 

f&g. SO) - AA, AD. 

Fadly POLYMWHIHIDAE 

Uuttuline irregulari (d'Orbi~y) (Curb and Ozawa, 1930, pp. 25-27, 

pl. 3, fi$8. 4, 5; pl. 7, fig8. 1, 2) - Ab, AD, AI-AH. 

g. pcifiaa (Ctmhman and mawa) Q. (Sissoidea) paclfica (Cue- and 

mwa), in C\uhuan and Ozawa, 1930, p. 30, pl. 37, fig8. 3-5) - ti, liF. 

p. rilm8trii Ctmhan and Ckawa @. (Signoider) 8ilve8trii Cwhran and 

Ouwa, in Cwhman and Ouwa, 1930, p. 51, pl. 37, ffg8. 6, 7) - AB. 

2. yabei Cudman ad Oaawa (C&man and mawa, 1930, pp. 30, 31, pl. 4, 

f@. 6, 7) - AB, AD, AF-AH. 

Pprrulino urlindroider (bemr) (Cudman and otawr, 1930, ppe 96, 57, 

pl. 14, fig8. 1-S) - AO. 

11. fwifommh (#m-r) (whman and Ozawa, 1930, pp. 54-56, pl, l3, 

figa. 3-8) - AD-AH. 

Olobulw Bibba (d'0rbigny) (Cwksun and Ozawa, 1930, pp. 60-64, pl, 16, 

fur. 1-4) - AB, AE, AO, AH. 
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mrPh&na daapmani (browAllon and Urland) (Polymorphiar ehapourai ’ 

Earon-Allen ad &rlmd, in lbron-Allm ad Earland, 1924, p. 163, 

pt. 10, figa. W-63) - AI-AH. Pl. 2, f&g. 3. 

2. #ubrwmlarir I&mmhia 4 Parr (-hi0 and Parr, 1938, p. 308, 

pl. 18, figr. 2, 11) - Al. 

Sigmidlrlla l l~gaM.ariu (Park-m and JO-@) (C~hun and -am, 1930, 

pp. 140,141, pl. 39, fllgr. la-c) - AB, a, fl. Pl. 2, ftg. 6. 

Olandulina lravisata (d@Orbigny) (Whaun and Ouwa, 1930, p. 143, 

pl. 40, figs. la, b) - AA, AD-AH0 

Family BULIHIMIDAE 

Bulimirulla l picata (Curlman and Parker) (Buliniarlla madagarcarfmati 

(d’OrbQny) var. l icata Cuhman ad Parker, in Ctmhman, 1942, p. 8, 

pl. 3, ftg8. 5, 6) - AC-A& 

bW8dla 8fmphlt (CWbMIl) (CWbMn, 1945, po 40, pl. 7, fig8. 5a, b) 

- AD, AF, AL 

UviserLna nitidula Sahwa$er (Todd, 1957, pe 273 (tab.), pl. 73, figr. 

6a, b) - AB. . 
. 

Eopkisuba mioi&x Ffnlay (Finlay, 1947, p. 282, pt. I, fig8. 80-82) 

- AB. 

Trifarba brady& Cwhman (Chappan and Parr, 1926, p. 386, pl. 20, 

fltg. 52) - AI), At-M. 

Bolivina robwta Brady (Curhan, 1937b, pp. 131433, pl. 17, figa. 

l-4) - AA. 

,b. rublobata Cwhman (Cwbman, 1936, pm 52, pl. 7, fig@. 16a, b) - AC, 
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Caslridulbu lawhata d%rbigny (Eeron-Allen and Earland, 1924, 

p* 145) - Al. 

s. 8ubslobora Brady (IClren-Allen and Earlad, 1924, p. 146) - Al, 

Af, AH, AI(l). 

Ehrmbergina orbornei Ftnlay (Finlay, 193% PO 322, pl. 28, fQ8. 120, 

123, 124) - AB. 

Fam%lyC?IILQSTOMELLXDM 

Pullenia quiaaueloba (Uu88) (Carter, 1958b, pp. 32, 33, pl. 2, fi88. 

8, 9) - AF-AH. 

Sphaaroidina bulloidw d%rb%gny (CurhPPan and Todd, 1969, pp. U-15, 

pl. 3, ff.ga. 8-11) - AA, AB, AD-M, ?AI(l) l 

FmflySPIRILLIHIDiU3 

ppirilli~ vitipara ~hruberg (Carter:, 1958b, PP. 3% 4% ~1. 4, 

fig8. 32, 33) - AC-AR, AB. 

Family DISCORBIDAR 

Dfmorbti balcmmbaaria Chapmn, Parr and Collllar (Chapman, Parr and 

Collinq 1934, pp. 562, 563, pl. 8, figs. lOa-c) - AA, AC, AD, AO. 

Dirrcorbfnella bicanerrva (Parker and Jon& (Carter, 1963, pp. 86, 87, 

pl. 5, fq$. 97-100) - AB. 

Hmonallwaia lingubta (Burrowa and Iiollarrd) (Carter, 1958b, pp* 42, 

a, pl. 5, figa. 400/2) - AC, AD, AF, AHo 

4. parri Carter (Carter, 1958b, pp. 43, 44, pla 5, fi-0 43-45) - 

AD, AF-AL 

CWrotdino~de8 s~lmdLuru (Finby) (Ho-brook, 1961, p. 113, pl. 16, 

f&88. 339, 344) - A]B, A@, Ali. 
. 
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Abbadna tam&mr~lnata (Chapmaa, Parr arad Co1li.m) (Carter, 1963, 

pe 114, pl. 11, fur. 220-222) - m. 

Siphonixu awtralia CurtPlrn (Carter, 1963, p* 93, pl. 7, figa. 1270 

129) - M-AD, Al. 

Cibbcidm brovoralir Carter (Carter, 195fi, pp. 47-49, pl. 6, f&8. 

54-56) - AB, AD-AL 

g. rubhaid&ngerif Parr (CsrU!r, 1963, pe 95, pl. 8, fig8. 145-147) 

* AA. 

&omalW oaacraglabra FIs1ay (Carter, 1963, pp. 99, 100, pl. 8, fig8. 

l51- 153) - M-AI(l). 

Ancmal~noidrr procolll&era Carter (Carter, 1958b, pp. 59, 50, pl. 6, 

fQ8. 60-63) - AB, AD, AF-AH. 

Family #oEoIOBUDAE 

Moaion vktorbaria Cudman (Carter, 1963, pp. 109, 110, pl. 10, 

fig8. 201, 202) - AA. 

’ &trononioa awtralfr CauhPun and Edwards (Carter, 1963, p. 111, 

pl. 11, fig. 207) - AC, AD, AG. 

9. centroplu Cartar (Clrtar, 1958b, pp. 61-63, pl. 9, figr. 95-97) 

- AD-A& 

4. obaru8 Cartor (Carter, 1963, p. 112, pl. 10, figs. 205-206) - AB. 

RlphidLtrPo crup%nae Cwhman (Carter, 1963, p. 121, pl. 12, f&r. 

240, 241) - AH. 

& parrt C&man (Cartor, 1963, p, 122, pl. l3, figs. 250, 251) - 

AA, AB. 

Fararily ROTALIlDAE 

m m @hapma) (Carter, 1963, p. 119, pl. 12, fw. 

2.34-239; pl. 16, fm. 285-287) - AF, AG. 
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b. Obremtiow op other benthonic aped88 

FamilyTWU~~~ 

an\u T&XTUIARIA hfrance, 1824 

Tutularia barnetti Bwmuda~ 

198% Textularb barwttjt h&es, cu4Qhavn Lab. Foram. R&m., 

Sp. Pub. 25, p. 58, pl. 2, fig8. 1, 2. 

Chapman (1907, p* 26, p10 3, fig. 55) recorded thti form from 

the Bnlmmbian of the Fort Phillip area under tha lulmr 2. abbreviata 

d’Orbigny. Thr 5$7WOOd 8~dMM, Chapman’s figured l pmdmen, and the 

typo of x. barnetti, however, have a rounded cro88-rection, and fewer and 

h~her chamber8 than I. abbreviata, in whiah the te8t bar an angular margin 

and eenatitr of wro uhnwberl. 

Oacurrunae: AC 

Taxtularfa f irtulora (Rady) 

1884. Tutularfa radttula Defiance var. fi8tulora Brady, Rep. 

Challenger Expad., Zool., pt. 22, v. 9, p. 362, pl. 42, fig8. 

19 - 22. 

Thi8 form ha8 been reparated froaz. ragittula Defiance, whkh 

aho oecur8 &n the Heywed mtari& 88 a dllrtlnct rpecie8. There are no 
r( 

intergrading form8 btwwa the’ two. The “tubulated projections” of 

Brady (1884, p. 362), auoompanied surly alwayr by ridgelike tuborcler 

along uch chamber trmaverra to the direction of growth, and often a 

uoar8er texture, d~tingutih & ftitulo8a fram g. ragittula,, which haa a 

rmooth uaormmented text (Pl. 1, fig. 8). 2% nmber and arranges&t of 

the “tubulated projeatioa8” exhibit the 8a1m variability described by 

Brady (1884) l 

Ckourrence: M - Ad 
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mmfly ~UmJILnmAE 

Genw QA\IDRTIUA d’orbiSag, 1839, mad. tin, 1955 

Subgenw GAtlD=Llu d’mbigny, lg3g 

@NdrYiM ((bd~~) hi8YUWd8Mi8 bcrd. ROW WV. Pl. 1, fig8. 1, 13. 

1936. DorothU parri cmb=n, cu8bn Lab. Foram. &8., 

Sp. Pub. 6, ppe 29, 3% pla 4, fig. 19a, b. (non ~udv&na 

(Faeudomudrrina) parri Curbmn, 1936, Cwhman bb. 

Foram. Ru., Sp. pub. 6, pa 15, pl. 2, figa. lb, b). 

Dmariptim t “Tut large, broadly oval fn front view, circuhr in and 

vim, earl&art rkga with feur or five ahamber8, than trirerial, adult 

birertili ahamberm aomparitively few, two pair8 alrking up the larger part 

of the adult teat, dlrtinat, inflated, hfgh a8 brmd, romewhat overlapping; 

rutursr fairly dirtimt, &lightly deprerred, horisontal or rlightly 

oblique &n adulti uall ccmr8ely arenaceow, rurfaee l omwhat roughumdj 

aperture elongate, low. Leagth 1.60 rra.~ dfantw 1.10 rn.2’ 

cloths: From the Hidsane ef Campbell’8 Point, Lake Conwwarre nur 

Oufamg, Viatoria, AMtralfa (Cuahmm (211. No. 19173). 

Remarka 3 Bowm (1955) gave adequate rea8om for placing the genw Dorothia 

Pl-r, 1931 in rynonymy with that of Gaudrrina d%rbigny, 1839. The 

orl#nal dUt&nation wu ba8ed on the proreace of a “...youthfol troehoid 

rpire coapored of more than three chamber8 in the f irrt whorl. l l I” (PI-r, 

1931, p. 130) in broth& which later becam trtierial and than btierid, 

aI in aaudryina. hfd8 aenalwion la 8upportd by the praunt l tU@ of 

9. hemmoden&ir, in which the number of chamber8 in the initial whorl 8eetm 

to vary from four to three. The determixmtion of thlr ndmr i8 difficult, 

in that a rectioa ground not quite at right angle8 to the axir of groorth 

will appur to rhow more than three chamber8 in tha whorl. -interpret- 
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atim of rtrsh ractianr mry hstt) led to or-r8 im the put. 

It L, thtu propocrd to mm the pruent fora mtdr~i~ (mud-ha) 

h@mwd@~i@ bed, rriarre the trivial ame parri ia praoeaupiod by g. 

(hetdonaudryixu) par+ CtrrlrPun, 1936. 

Oaaurrmcar AC - AI 

Gmuu PSBliDOCIAVULIlU Curhan, 1936 

IWorloelavulina bradprna U3ahmaa) Pl. 1, fig. 10. 

1936. Lhtmalla brrdsaaa Cwbaun, Ctuh~a Irb. Foram. &r., 

Sp. Pub. 6, po 40, pl. 6, fig. 11. 

Thi8 rpauiu ha8 been placed ia tEu genur P8mdoclanrlina a8 

examination of a number of rectiou8 reveked no more than three chaderr 

in tha initial vbrl, thum l eluding thi8 form from the genw Schenckiella 

Thalmann, 1942 (- Wterelln Cwhrnan, 1933, prmccupied name). In hir 

type duoriptian af Lbtwdla bmdsrana, C\uhman did not mention the 

initial chamber8, nor are they rhown in hi8 type f&gum. In all Other 

rmpectr, tha Raymod form are tdentical with the type deraripthn. 

Ckaurreaca: AD 

P8mdoclalmlina rudi8 Go8ta) ' Pl. 1, fig8. 3,6,12,14. 

1855. &mdulina rvdltr Cmta, R. Auead. Sal. Hapoli, Wm., t. 2 

(185%!37), p. 142, pl. 1, fig8. 12, 13. 

1937. Liobouella rudia (Cotta), Cudman, Curbman Lab. Foram. 

RB8., Sp. Pub. 8, pp. 168, 169, pl. 20, fur. 17 - 21. 

CorbPoan placed this rpeaier in the gWW8 f;Lebmelk COrta’8 

original figor-, hmmver, do not rhow the labyrinthic chamber interior 

wh%ah i8 8uppO88dly uharacteri8tic of thtr genw, and Cwhaun did not 

mention thi.8 feature in hi8 deruription of tha rpecier (1937a, p. 168), 

not i8 it tmll 8hown in hi8 illwtrations (1937a, pl, 20, figr. 20, 21): 



In a generic de8twiptidtn 8Ub8@qUUt to the erfgirui, cu8hua (1937r, 

p. 163) rtated I@ . ..t& interior of the ch-br8 often beem dbtktly 

labyrinthiu.. .(I It thi8 i8 not a caartant fatwe, therefore, it b un- 

ruronable to regard it a8 l generic CriterimL Si-ilarly, the aperture 

i8 recorded a8 (I.. .Ofteu becoming complex or irregularly radiate ~.II the 

adult.. .)@ 8 onea win, an unacceptable generic aritarioa becrawe of it8 

iM6M tancy . A trrenomfc re8tudy of thi8 and related gewra, l ubr to 

&WWb’8 (1955) 8tudy Of @WMkYiM and it8 8y=ny-, i8 MOded to 8how the 

exaat nature of tbue rtruatural difforencer amoog the areuaceow 

Fsraminiferr, and whether thay hvr any valw a8 gmaria a- rpecifie 

criteria. 

Although a number of baral rection8 wmro mde, no 8peaimn rat 

\ , 

found to have mre than three ahamber in the initial whorl, whiah thw 

ualuder thi8 form frem the &emu Saheakiella Thalamn, 1942, and tb 

aperture i8 alwayr rimple, oomtimr with a rhort neak, but never with a 

teeth, thus excluding it’ fran the geaw ~rtinottie1la Ctuhman, 1933. 

The prerent form ti, therefore, placed in the genu ~eudoclayuli~ 

Cwhman, 1936. 

Ocaurrencet AE - A0 

Genus CLAWLINOIDES Cwhaan, 1936 

Clavulinoider viutorien#i# (Cwhman) Pl.1, fi88. 2, 9. 

1936. Clavulinoidu 88aboi_ (Hantken) var. victorienrltr 

Cuhmn, Cltrbnmn Lab. Foram. Rer., Sp. Pub. 6, p* 22, pl. 3, 

far. 19, 2% 

Thir rpui88 rtrotn variability in a number of futurer. In ranrr 

l peafmem, the aperture in a rimple terminal opening at the end of the 

la8t chamber, and in etherr, it L8 located at t& end of a rbrt 

i 

:I ’ ‘, / 
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uylindrical neak. Ia a few 8pWh-8, the #i&r are r-What cowve, 

whereu prort have f&t er rluhtly conwex ride80 The crurfaae texture i8 

alro variable, but lrortly auraa and rough, 

Ouaurrence : AE, Al 

Family HXLIOLIME 

Oanor TRILOCULZHA d'orbigny, 1826 

Triloculi~ brochita Carter 

1963. Triloaulina brochita Carter, -01. Surv. Vlateria, )Iror. 

22, p. 59, pl. 1, fQ8. 3, 4. 

Thb 8pCh8 8hou8 ruch variation in rrotmt of inflat&& of the 

chamberr and of mabraaing of urlier chamber8 by the later oae8. 

Ocaurrencst AC - A0 

Trlloculi~ tri.goatrla (lamarck) 

1804. Miliolita8 trigonu& flnurck, Parti l&88. E(ationd Hf8t. 

lat., Aan., V. .s, PO 351; V. 9 (1807), pl. 17, fig8. k-Cr. 

1826. Trilmuli~ trhonula (Immrek), d'Orbigny, Ann. Sal. tit., 

Par& hr. 1, v. 7, p. 299, pl. 16, figr. 5-9. 

TJpical rpeaimm8 oeaur throughout ramt of the H8ymod marl. 

Ewevmr, twa rpwimar froap aore AE were identical tith the tyjfaal form 

fn all re8pect8, ueept for a platelike tooth in tha aperture, whiah 

dtitiqpairhe8 the Bemu Triloculinella Riaaio, 1950. Becawe of th 

otherwire alo8e rimilarity with typ&al Triloculi~ and the rrrociation 

of tb8 two font8 together in the 8m #ample, 8oly doubt i8 ca8t en the 

tooth a8 a aosutant morphological feature in Triloculi~. 

~eurrenaet AC - A0 
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OIIIW RW Def raaae, 1824 

Prrso bulloide8 (d’Qb&x& 

1826. Bilti~li~ b\rlloidm d%rbQpy, Am0 Sal, Nat., Paria, 

86r. 1, v. 7, p. 297, pl. 16, fi88, l-4, 

The few rpachanr from corw AC, M, @ A0 vary in the degree 

to uhiah the la8t ahamber envelope8 the penultwte chamber. Inrom - 

rpeeimnr the lart uhamber foldr around w8t of the penultimate, 80 that 

in ride view it h88 a di8tinet C-rhape. 

Oaaurrencet AC, AI, AO 

1846. BibauliM inwaata d’orbigny, Foramfnifirer fouiler du 

barrin tertiaire da Vienne (Autriahe), p. 266, pl. 16, fiy. 7-9. 

There i8 8ee88 variation in the degree to which the 1-t chamber 

ambraau the penultimate, and in the porition of the bifid tooth, which 

lice normally within the aperture, but in 8~ rpeaimexu, project8 beyond 

tha apertur81 mrgin. ’ 

Ocaurrencez AC, AB, AB, A0 

Genu8 SIMOILOPSIS Finlay, 1947 

8im@f 1e~ri8 compre88a IWnibrook 

1958. Sigmeil0p8i8 cmpre88a Eornibrook, Nev Zealand 

Jour. -01. mophyr . , v. 1, no. 4, pp. 657, 671, figr. 5, 6, 11. 

Speafmana with a teat compared of uoar8er rand grain8 than in 

the type l peciu, but otheae similar, am referred to thLo 8peaie8. 

The 8l11e of the arenaaeew rpateriaf i8 conridered to be an envfronnwntally 

%mpo8ed, rather than a genetia, future. 

Ocaurrenee: AC - AE 
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mnw &P~~~.~~ULJRA d'-bimy, 1826 

Spirolocultpa tenui8eBtata Brady 

1884. &p$roleuolinq tanui8eptata Brady, Up. challenger 

md., bol., pt. 22, Va 9, po l=, Plo lo, fi&8. 5, 6. 

Carter (19SSb, p. 30, pl. 2, fi&ar, 1, 2) dercribed and figured 

a r%mUar form frm near Birregurra, VtctOriA, U 3. aanaliaulata 

d%rbigny. Hts i&ntificat:ion WM barred On a cmari8on with a topotype 

from Ba&n in the Vienna Ba8in. How-r, Cwhmm and Todd (1944, pp. 47, 

48) reaorded a rpecinmn from Birregurra a8 2. tenui8eptata, pointing out 

that this rpeelu closely rermbler 2. caMlfcuhts, but differs fn having 

the bner part of each ahamber depreroed and the outer part rtrongly 

rai8sd, while 2. canelluulata ha8 both liner and outer margina rai8sd. 

2. tenui8eptata i# al80 apparently rsrtriated to the Indo-Paaifia ragton, 

whareaa the other rpeafer has been recorded only from Europ8 and northern 

Afrisa. 



46 

1791. Nautiltu (Olthecerw) rcabrb B8t8ch, Te8taceorum 

l renulae marinae tabulae rex....(Sechr &rpfertafeln mit 

Conahylien de8 sU8urde8), Jem, pp. 1, 4, pl. 2, fig8. 4a, b. 

Stainforth (1952, p. 14) rutrlcted the mame Nodorarla to 

rpeaiu with radiate apertu-8, and wed the genw Lnmnonodorarti for 

forsar hav- a 8$&e aperture at the end of a long thin tube ornamented 

by multiple ring8 or aollarm, and con8i8tiPg of a rarall number of evenly- 

arranged, $1obose, and \uually 8tri8te or hi8pid chamber8. The 8paaimens 

of A. 8ealaru have from eae to three, rarely four, chambers with 

variable longitudinal ornament a8 durcribed by Heron-Allen and Barland * 

(1924, p. 133) for forma fraa the “Filter Quarry”, Moorabool River, 

Viatoria. 

Occurrence: AA, AB, AF ’ /  

Family POLYMORPHINIDAE 

Genw OUITULINA d%rbigny, 1839 

Outtuliaa problem8 (g&%rbigny) 

1826. Polyeorphijll (Uuttulinaj problem8 d’Orbigny, Ann. Sai. 

Nat., Parti, air. 1, v. 7, p. 266, No. 14. 

some 8pedmeM, ornamented with faint longitudinal co8tae, would 

be ala88ified a8 2. regina by Brady, Parker, and &W8 (1870), who 

8t8t8d (p. 241) that thir latter rpecier %my be regarded morphologically ! i L 
a8 ,P. problema with an oraanmntation of longitudinrrl ribr.” Hera the 

omanmatation 18 regarded aa an ecologic, rather than a rpecific, aharacter, 

on the bari of obrervations on lfvlng Foragfnffera by Wren-Allen (1915, 
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pa 262). 

&CunttmCe: AD, Ao, AH 

i%ttUliM 8PiCaeformi8 (&oenW) 

1838. Polyumrphina (Guttulinen) 8piCaefOmi8 Roe-r, New8 

Jahrb. Min. Geogn. Geol. Petref.-we, p. 386, pl. 3, fig. 

31a, b. 

Some form8 with faint longitudinal co8tae are included 8180 

under thir rpectu for the 8aw rearon given above under ,O. problema, in 

which a rimilar rituation ari8e8. 

0aaturencer AB, AG, AE 

Genw SIQMDIDELU Cwhman and Ckava, 1928 

Simmoidellr kagaearl8 Curhmm and Ozava Pl. 2, fig. 1. 

1928, Sipnroidella kagaenria Cwhnwn and Ottawa, Cwhmn hb. Form. 

bO., Contr . , v. 4, p. 19, pl. 2, fig. 14. 

Typical forma rimilar to that lllwtrated in Cwhmrn and &ava 

(1930, pl. 39, fQ. S), a8 veil a8 form traluitional bet-en thi8 rpecier 

and 2. l leganti88ima, were found la core AB. It i8 po88ible that Only On. 

8peciu i8 reprerented. TraMVer88 8eCtiOM acrobl the tm 8pUh8 8h0V 

tbt 2. kagaenaia (Pl, 2, fig. 1) ha8 a xuuab larger initial chamber than 

2. eleganti88inm (Pl. 2, fig. 6), and it lluy be that the forma typical 

of 2. kanaeari,8 are autually a difforsnt r&age in the life cycle of 2. 

eleganti88ima. Nowever, no rpecfmen8 of 2. kagaenri8 vere found a88oCi- 

ated riith 2. l legantiuima ia core8 AE and AF. Further work 18 needed to 

rerolve the quutioa. 

Oacurrence : AB 
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mnw wIo&RIIU d%rblgny, 1826 

Wffmrino Proboaei~ Sahnger 

1866. Wigsrina probo8cld~ Schnger, bmra Rxped. 1857-1859, 

Geol. Their, v. 2, pto 2, p. 250, pl, 7, fig. 96. 

hrider the typical for=, there are alao apedmew which, except 

for the lack of an aeiuular baral rpine, are 8LaPilar to the variety 

vade8cezu of Cwhwn (1933). 

Wourrence: AD, AH 

Genw BOLIPIHA d%rbigny, 1839 

Bolivina victoriana Cwhman 

1936. Bolivina victoriana Cwbmen, Cwhman Leb. Foram. Rer,., 

Sp. Pub. 6, p. 92, pl. 7, fi&8. 16a, b. 

There in comciderable veriation in the 8pecimen8 examined. Some 

have the typical LRII;C#ltosa\fq development vherur other8 are typical Bolivina. 

Hofkar (1951, pa 47) and Bhatia (1956) rhoued that Loxo8tomum ha8 no 

generic rtanding but 18 merely a developmental end-8tage in Bolivina, and 

thw, no di8tinction i8 made between there variant8 in the 8ampler rtudied. 

Son form rhov faint longitudinal co8tas in the initial part of the tert, 

but apart from thir ornamntation, there cannot be di8tinguiqhed from the 

typical foxm. It i8 probable that the rpecimew recorded and figured a8 

Loxutoma heatyanuaa (Chapman) by Cwhman (1937b, p. 180, pl. 21, figr. 

6r8) belong to thi8 8peCfe8. Chapman’8 original Bolivia hentyana ha8 

8-e been rhoun to be an l crhinoid apine (Jenkin8, 1958) l 

Oaaurrencex AA - AB 



Family CEILOSTOHBLLIDAE 

Uenw -NIA Parker and Jones, 1862 

Pullenia bulleider (d%rbby) 

18460 NwafO~ bulldie d’orbigny, Foraminifke8 forriler du 

barrin tertiaira de Vienne (Autriahe), p. 107, pl. 5, figr. 

9, 10. 

The rpecfw~ from t& Heywood Bore and the type rpecimn of & 

bulleide8 have four to four and a half da&r8 in the lart whorl, 

aompared with 8ix ahamber in the type rpealawn of 2. aiocenica Kleinpell. 

A rpecimn from the Blioueru of eaetern Vietoria, intermediate betveen 

the tva but referred to 5. miouenicq by Carter (1963, p. 71, pl. 2, 

fu8. es, 46). he8 fiva to five and a half chanlber8 Ila the b8t whorl. 

In other reapectr, all are identical, and aoneequently mwt l ithr belong 

t0 th8 8Opy 8pUiU, or be clo8oly related. 

Oeaurrenaet AA, AI3 - AH 

Family DISCOBBIDAE 

Qaatu ROSALIMA d’wbigny, 1826 

Roeal&ae bertheloti I’Orbimq 

1839. Rorafina bertheloti d%rbigny, Foraminifiru de8 Iler 

Canariu, in Barker-Webb and Bwthelot, Eirt. Ekt. de8 1188 

Canarie8, v. 2, pt. 2, Zool., pe 135, pl. 1, figr, 28-30. 

Thi8 rpeaier i8 probably the 8am8 a8 that from tha Aire curt 

near Cape Otway referred to ,B. l copoe (Finlay) by Carter (1998b, pp. 41, 

42, pl. 4, fig8. 34-36). 

Occurrences AA - AB, M, AU 
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Ourw GYROIDIMOIDBS Brat-n, 1942 

mroidinoidm allan& (m~by) 

1939. Gyro&d&m allmi tlalay, Boy. Sue M8w Zulaud, Traar. 

Rot., v. 69, pt. 3, p. 323, pl, 28, fQw. 134-136. 

The rpuinxu found are rawwhat 8wlhr (0.83 TI@ t&n the 

tp rpecier (1.3 nm) but are otherwim typical. 2. relamku (Finlay), 

al80 found in tha lbywood 8UtiOB, ti l all*r than 2. alla& and ha8 

eight to nine chambor8 ln the lart whorl, c-pared with ten to alevan 

in 9. allani. 

occurrrnar,t AE 

Oenw EPOHIDES Ebatfort, 1808 

Epoaide8 repmdu8 (Ffahtd and Hall) 

1798. HautLlw rwandw Iichtel aud Hall, Tutacea microrcopica 

l liaque dnuta l x gamribw Argonauta et Xmatilua ad naturam 

delineata et dqaaripta, VIwma, (1803 reprist), p* 35, pl. 3, 

ftgr. a-d. 

1958. Epoa&dea repamdw (Pichtel and Molt), Carter, mol. Sum. 

Victoria, Bull. $5, pp. 45, 46, pl. 6, fLw. N-53. 

Thi8 form 8how8 $rut variability in the ma&et of chrahmr8 in 

the lart whorl, in the degree of convexity of both ridor, in the develop- 

ment of l cce88ory 0peahg8 %n the fac8 of the la8t ehrahar, aad in the 

1iaPbeCity Of the dorral 8uttue8. RarQ (1962) deruribed the grut vari- 

ability in growth rtagcr8 of & repandw fraPl thrr Calfforuiau Pletitocem, 

and bar conclurioor am rupported by thi8 8tdy. 

lrorars comparable to thors named & lor~~ir by Finlay (1939, 

pp. 321, 522) occur together with there more typical of 5. repaudw, 
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but all gradatbm htwcr~~ tb tuw form are pruent. my ato thw 

grouped hera under the I(LIY MW. 

Occurrencor AB - m 

08nu8 HISSISSIPPIM -, 1930 

Mi8ri8rippi~ conaentrlaa (Parker and Jon& 

1864. Pulvinulina aoncentrica Parker atad Jo-8, in Brady, Lfnn. 

sot. London, Tranh, V. 24, pt. 3, pe 470, pl. 48, fig8. 

Ilk, b. 

1958. Stamatorbina concentrica (Parker rnd hm8), Cartar, Geol. 

Surv. Viutoria, Bull. 55, ppe 40, 41, pl. 4, fu8. 37-39~ pl. 7, 

fig. 75. 

The prermt rtatur of the genera Hi88l88ip& and Stonutorbiaa 

m8 di8awred by UunLbrook (1961, pp. 1140115), and hi8 concltuLon that 

StonrtorbLna ir a 8yncmym of Hirrtarippina ha8 bean followed. 

Ocaaraaae: AB - AH 

tMm8 CAMCRIS Moatfort, 1808 

Canard intarmediur C\utrPrnand Todd 

1942. Caneris intwmuiiw Cudman and Todd, Cu&man Lab. Foram. 

b8., Contr.) t. 18, p. 88, pl. 22, fig8. 11, 12. 

h Carter (1963, p. 85) obrerved, thti epscler oaaura with form 

xmmd s. ovatw by Cuhmn anti Todd (1942, p. 89), aa well a8 with 

trrnritional rpeafmm8. All are rqarded a8 a rirrgle 8pech8. 

Oaaurrence: AA, AC, AD 
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Gmm8 CIBICIDES Montfort, 1808 

Ctbiaidar lobatulur (Walker and Jacob) 

1798. Hautilur lobatul\u walker and Jacob, ti hmacher, F., ti’ 

E88ayr on the micrucope. Ed. 2, P. 442, pl. 14, fil. 36. 

Tb highly variablr nature of tha te8t8 of thir rpeciar hu been 

dbaurred by a nkber of author8 (BhatLo, 1956; Carter, 1951; mooger, 

1953 1 Dupeubla, 1962). Stdier, of the living animal by IQhoIm (196&, b) 

have revealed a complu life cycle, which not only aonfirm thr aon- 

cltm~ono of other8 regarding t88t vartibility, but al80 8U8@8t8 that th8 

variation my be avan 1p4re extreme than prevlourly thought. 

Myholm (196la) aancluded that the suppocled genera Ciblcidellaj 

Dsocibiafder, and Sttahocibicider were all bared on individual variation 

within the pla8tia 8pecLe8, Cibicide8 lobtulu8. Although Vagocibiaider 

uu not Bwntionad by Hyholm, it alro apperr8 to be barad on a variant of 

Ciblcido8 lobatultu and, therefore, tr another rywnym of Cibicider. All 

them aberrant forw whiah were found in the Eeywood rampler with typical 

Cibialder lobatulw, have an initial Cibicidar-like tut before adopting 

their variow l ratia growth pattarm. 

Octaurrencst AA - AH 

CibLaider p8eudoun&eriaxuu (Curhman) 

1922. Trunaatulim proudoungeriana Cbhmaa, U.S. -01. Sur., Prof. 

Paper 129-E, p. 97, pL 20, fig. 9. 

Spscfme~ frop the Heywood Bore have been uomparrd with tha 

holotype and paratypar in the Cuahmnn Collaation in the National HWem, 

Uarhington, D.C., and are amidered identiaal. m 8peCie8 i8 variable 

in the degree of comrity of both rider, and in the amount of clear 8h811 

mnterial which obrcurer the urly whorl8 of the tut. It ir probable that 
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the fora referred to 2. priorat- by Carter (1958b, p. 46, pt. 6, lip. 

57-59) belong8 to thi8 8pmie8 al8434 

Oclcurrence I AA - AC, AK - AI(l) 

Cibiaida8 pYdioari8 Pinlay 

1940. Cibicider mdiocri8 Finlay, ROY. sot. Hew Zealand, Traar. 

Roe., V. 69, pt. 1, p. 464, pl. 67, figr. 198, 199. 

TM8 speaier appear8 to be fairly coMtant in it8 charactar8, 

varying only in the amount of inflation of the lart-formed ahmbet8. 

Oacurrsncet AA, Al, AD - AF 

Ctbiaider viatorimultr Chamnn, Parr. and CollLnr Pl. 5, fig8. 13-15. 

1934. Cibidd88 viatorianrtr Chap-n, Parr, rnd Collie, Titan, Sot. 

London, Jour., Zod., v. 38, p. 571, pl. 9, figs. Ma-c. 

The rpiral rurfaae of the t88t of thb dLstinctive OpaCiU, whore 

initial appuranae indicate8 Fauna1 Unit 11 (Carter, 1963, p. 43) or the 

Bairrudalean Stage of the Victorian Tertiary, i.8 covered by a variable 

ammmt of 8eaondary 8h811'RUteriJll. In 8Om 8pecimOM, this obrcure8 the 

ruturr8 of all ahamber rave tho8e ef the h8t-formed whorl, while other 

8pacfme1u have only a rroall accumulation on the l arliut one or two wbrlr. 

Ocaurrance I AA 

Fami1yPLAN0RBtJLlmDAE 

Genua CARPE~RIA @ray, 1858 

Carmmteria rotaliforplir Chapman and Cre8Pi.n Pl. 2, fig8. 4,7,8,11. 

1930. Cwpmterti rotaliformi8 Chapmm ad Crerpin, by. Soa. 

Victoria, Proa., U.8., v. 43, pp. 98, 99, pl. 5, fi88. 7, 8, 

A good deraription of the development and mode of growth of thir 

8peaie8, in agreement with obrervationr made on the tiywood bpecimen8, wa8 

publi8hed by Olaerrrner and Wade (1959, p. 200). 
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Ocaurrrnae: AB, m - Ap 

Ourur CAMERIMA Bruguiirr, 1792 

rJlmrrioa aopDp lanata (Def rance) Pl. 2, fig84 2,5,9,10,12. 

1882. ltrrntiquliter coaplauata Ihfrance, Diat. Sci. Nat., V. 25, 

p. 453. 

1938. Omruul&ua victorlen& Chapmmn and Parr, Roy. Sot. Victoria, i 

Rot., 0.8., v. 50, pp. 284-287, pl. 16, fb8. 3-8, tart fig. 1. 

The internal rtruatura of rrpraimeru from the Haywood Bore 
i 3, 1 

(Pl. 2, figs. 5, 10, 12) i8 the lame a8 that of Roaent and ford.1 rpecimenr 

tdentified aa se camplanata by Cole (1939, pL 29, fig. 16; pl. 31, fig8. 

2-4~ 1961, pl. 15, fig. 1; pl. 16, figr. l-9), and it compare8 well with 

the rtructure of “@mraUl&M vict0ri4lMi8” a8 rhown in the type figure8 

of Chapman and Parr (1938, pl. 16, figr. 4, 5, 8). 

The Reywood rpech8nr of Camerina complanata exhibit the 8me 

variation8 in ormum at a8 that described for %erculina victorierui8" by 

Chapman and Parr (1938, pp. 284-287) and Carter (1963, pp. 128, 129). 

Topotppa rpealawlu of Camrina coumlanata from Dax, France, in the Cwhman 

CollWtion at the U.S. #rtiou81 k8eum, Warhingten, D.C., show a rimilar 

v8rLation in ornament. The tart mry be entirely rmooth, or may be beaded, 

and have rai8edD often buded, limbato 8uture8 (PI. 2, figs. 2, 9). Inter- 

mediate codhationr of beading and sutural orname at oacur. The teat I , I 
OrMm8nt i# unrelated to intwnal character8 ruch &a pro~ocuh rice, or 

number of chamber8 per whorl, aud i8 apparently an ecologically controlled 

feature. An ecologia, rather than a geuetia c'ontrol wall 8IIgSe8ted I 

previotmly for the varfable ornament in "Owrculina" floridenris_ (Cole, 

19S8, p. 193) and in Ckmarina conwlanata (Cole, 1961, p. 122). 
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Ocaurrenaet AA, AB 

e. PlAIlktonic.8peaieu 

Qenurs ~LOBLCUUXA d%rbigny, 1826 

~lab&mrina angu8tiumbillcata (Bolli. PI. 3, f&88. l-6; pl. 4, 
fig . 2. 

1957. @lobiserina alpercmwirr l nmmtiumbilicata Bolli, U.S. 

Rat. Mu&, Bull. 215, p. 109, pl. 22, fig@. 12a-c, 13s.c. 5 

‘f’ha final ahamber &n thtr 8pacia8 i8 8ubject to variation in 

&ape and 8ize, ranging from the uOm1 rpherical Chamber down to what 

may be regarded a8 a large apartural lip on the penultimte ahamber. Ilo 

tlvanomic 8ignifimaae i8 attached to the aberrant final chamber. 

Takayauagi and Saito (1962, p. 74) have given good ru8oxw why they do 

not coluider thi8 feature to be the basir for rrpciflc dirtfnation %n thl8 

or in other planktonic rpecies in which it l lro occurs. 

Occurrence: Coumon in uorw Al - AH, rarer in AA, AC, AE. 

Qlobigerirm cziperouM8 Boll1 Pl. 4, fig84 6&:8 

1954. Glob&arina ajlperoenrir Bolli, Ctmhman Found. Foram. 1zu., 

Contr., v. 5, pt. 1, pp. 1, 2, tutfigr. 3, 3a, 4, 4a-b, 5, 

5a-b, 6. 

1957. Glob~erina aiperoeMi8 ciperoeMi8 Bolli, U.S. #at. Mu&, 

Bull. 215, p. 109, pl. 22, figr. lOa-b. 

2. ciPeroenri8 "angulimturali& ha8 not been recognfmd in 

the Heywood amtori& although it occur8 with the typical form in the 

Lake8 Entrance razuple8 (Jenkin8, 1960, p. 350) and in rampler from the 

Caribbean region (Berxudes, 1960, p. 1166). 

Ocaurrenae~ Scarce in corea AF and AO. 
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~lobimrina l uamrtura Jestcinr 
.' Pl. 3, fig8. 7,14,15. 

1960. Olob&erina l uapertura Jenkinr, Hicropaleont., v. 6, 

p. 351, pl. 1, figs. 8a-a. 

Thtr rpeaiu uteadr higher in the bywload Bore than in the 

frke8 Entrance Oil Shaft, from Wbr@ it WU origtilly dercribed. A8 

pointed out by Jmki,nr (1960, p. 3X), the bbht of the aperture varier 

within any populatien of ,O. l uapertura, and thir ir confirmed by the my- 

wood 8peCfmM. 

(kaurrence t Freqtmnt in coru AO and AH, 8carcer in Alrf rare in AI(l)? 

Olobigsrina falCOMMi8 Blow Pl. 3, fig84 8-10. 

1959. ~lob&erina faluoxmaria Blow, Bull. Amer. Paleoat., v. 39, 

no. 178, p. 177, pl. 9, figr. boa-a, 41. 

Speclaanr fram the Ibywod Bore have been compared with the 

holotype aud paratypes lo the U.S. #atioual Museum Cdlsction at Warhington, 

Dec., and are coaridered identical. 

Oaaurrence: Frequent in ‘aore AAad A& 

Qlobigerina glutinata Egger Pl. 3, fig84 16,23,24. 

1893. Globtier- glutiarta Egger, K bayer. Akad. Wf.ar., math.0 

phyrik. Cl., Abh., v. 18, pt. 2 (1893), po 371, pl. 13, fi&8. 

19-21. 

1962. GlObfRerfM glutinrta Egg@r, Takayanagi and hito, Sai. 

Rep. Tohoku Oaiv., 8er. 2 (geol.), Sp. Vol. II, ppo 86-88, 

pl. 27, fim. Da-a, 178-c. 

An aacerrory apetime occur8 in 8om 8pcLIIyIu, srpea~lly la 

aore AD. A goad dfeaw8ioa of the 8ignificance of thi8 feature ts(u 

publirhed by Takay8Mgi and Saito (1962, p. 87), who regard it a8 of no 

taxonomia importance. 
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9lobiaerLaa Praehlloiti blow Pl. 3, figr. 25-27. 

19% Globllrerina praebulloidar Blm, hll. Aplbr. Paleont., v. 39, 

no. 178, pp. 180, 181, pl. 8, f iw. 47a-aj pl. 9, fig. 48. 

Spaaiamnr from the Eqrood core8 lava been c-red with the 

holotype and paratypm %n the U.S. MatioMl Mu8eum Collection in 

~8hiajJtOn, D.C., with uhiah there U good agreement. 

Some 8pab@M, prtiau&rly in core8 Ap - A& but 8180 in the . 

other aoru from the upper part of the Uambiar lhertone, porrsrr a bulla 

aovlrriug the umbifiau8. It ti uwally in the form of a flattened plate 

but oeuario~lly may h inflated. Jdd~ (1960, p. 356) recorded dmilar 

form from the hku Entranae (Hl Shaft 88 Cataprydrax cf. rtainforthi 

BalLi, tiblich and Tappan. Here, however, the opinion of Itoflmr (19591 

1961) that the bulla pmrerre8 no taxonomic value but ia merely a future 

b-loped during reproduction, ia followrsd in plaaing there bullatr forma 

in the genrju Olob~rina. On rawwal of the bulla, no difference can be 

18en from narmal p. praebu~leider. 

Ckaurrence: Abundant in corea AA - AH, rare in AL( 1). 

Ulob~erina triloaularti d'0rbisn.y Pl. 3, fig& 1749. 

1826. Olobiger&na triloculari8 d%rbfgny, Ann. Sci. Nat., 

Aaria, hr. 1, V. 7, p. 277, no. 2 (naa. nude). 

1832. Ulobi,gerinr trilocwlaria d%rbigny, Deahayer, Encyclopidie 

MkhodiquaI -toire naturelle du ver8, V. 2, pt. 2, p. 170. 

1897. Olobigerina trilocularia d%rbigay, ForrurrU, Rend. 8. 

Aaaad. Sal. Iat. Bologna, n.a., v. 2 (18974898) D few. 1, 

pl. 1, fw. 6, 7, 7ai p . 12, tutfig. 

1962. Olobigerina triloaulari8 d%rbigny, TarUyaMgi and Salto, 
, 

Sal. Rep. Tohoku Univ., I;er. 2 (Geol.), sp. Vol. 5, p. 91, 
/ 
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a Pl. 25, fig& 58-a. 

*ti (1960, p. 352) recorded fr- the bottom wrt of the 

L&e8 Entrance Oil Shft I@ . ..a variety of Glob4priaa praebulloidti Blow, 

*iah tenda to hawe only three ahambera in the final whorl.ee~~e m 

derariptioa of thfa indiaatea that it ir probably the 8ame a8 the prwent 

Ip@d(LI, tich porre#rsr a low arched to 8litlik8 aperture aad a re&tively 

rnmoth t88t. 

Oaaurrencet Comma in coru AZ - A6, rare in AIL 

Oleb&xerina woedi J&in8 Pl. 3, fig& 1143. 

1960. GlobigarirPa wodi Jankim, nicropaleont., v. 6, p. 332, 

pl. 2, fig& 2a-c. 

Thi.8 rpecier i8 dllrtiugui&ed from the related formm, 9. 

falaonnzuir, s. praebulloide8, and g. trilouularir, by it8 warmly pitted 

rurfaae. The position and rim of the aperture varie8 within the rpecie8 

a.8 deraribed by Jeuki~ (1960, p. 352). 

Oucturence: Coamon to abundant in core8 AA - AI. 

_ Uuw GLQBIGERIMOIDES Cwhmrn, 1927 

Olobiserinaidar birpheriam Todd Pl. 5, fig84 1,2. 

1954. Olobi~rinoider bi8phwiaa Todd, ia Todd, Cloud, Low and 

Sahmidt, Amer. Jour. Sal., v. 252, no. 11, p. 681, pl. 1, fu8. 

la-a, 4. 

The longer 8tratigraphic range of thi8 8praier &n the Ibywpod 

Bers and u recorded by Carter (19584, b; 19591 1963) from other 

Victorian occurren~8 compared with the rhortrr range l 8atibed to it in 

the Caribbun regiea (Bolli, 19571 Blew, 1959) and in eartem Victsria 

(Jenlri~, 1960) harr beea dhawred under the reation on "Corre~tim with 

Caribbun planktonlo sozw." In the -ribbun ration, Benwies (1960, 
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pz 1241) r@a@rded a longrr rtmtigraphia raage than given by Boll1 for 

thi8 8ptNiU. breuwm, ~wmudu regarhd 2. biWmricua aa rynqnymour 

with se riaanw & stefant. 

Ocaurrencer Scare8 in aoru AB and AD. 

QIlobimrinoidu slamrorw Blow PI. 5, fig,. 5,i),8,9. 

1956. Ulobf~~inoi&~ glomerora Blow, Mcro~leont., v. 2, p. 64, 

textfig. 1, no8. 9-19; tutfi& 2, noe. l-4. 

Blow (1956) reaognised three 8ab8peciu of thi8 form, uah with 

a rupporedly rlightly different rtratigraphiu range, nuking up a blo- 

rerier linking 9. bisphariatm Todd with Orbulina ruturali8 Bromimnnn. 

Homver, aa Be& (1960, p. 1229) pointed out, it i.8 difficult in 

praatice to reparate the three form8. Becawe they are found together 

ill th@ 8am8 r-18, thay uannot by definition be rubrpacier, (Mnyr, Lixuley 

and U8inger, 1953, p. 37: Boltotrrkoy, 1958, p. 199), but are ba8t re- 

garded ar variatiem or forme. 

Occurrence: Frequent in aore AA (all three "rublpeaiw" recognf8ed). 

~lobigerinoider ruber (d'Orbi=y) Pl. 4, f-4 14-16. 

1839. globigeri.aa rubra d,Orbigny, Foraminifirer, in de la Sag+ 

Eistoire phy8iqtm et naturelle de l'fle de Cuba, p. 82, pl. 4, 

figa. 12-14. 

Oaaurrrncet Reqtmnt in aore AB. 

@ lobigerinoidsr trilobw (bwr) Pl. 4, fig8. 17-21. 

1850. Globmrina triloba I?Bw~, K. Akad. Wti8. Wi@n, Efrrth.0 

at. cl., DMk8dW., 9. 1, p. 374, pl. 47, fig84 lla-e. 

Boll1 (1957, p. 112) desari~d the relatiwhip8 batwean d@m 

of the p. trilobur group. Beaawe th&y nmy ecaur Wgetbsr &n the llame 

8a1~pl@, however, the member8 of the group are sot 8ubrpecisr, but are to 
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1;; regarded rather Iu variation8 or form8 l se trilobur “trilobd‘ ad g. 

&rilebw “huwmu” mra tha only form found ia tha plywood ramplw. 

Oeaurrencek I CO~QO~S ia aorw AA - AD. 

ouiw OBBuLm d’orbigny, 1839 

orbolina bilobata (d’mbimw) PI. 9, fig. 3, 

1846. Glob~erina bilobata d%rbigny, Poraminifkm forail- du 

barrin tarthire da&me (Autriahe), p. 164, pl. 9, fw, 11-14. 

1956. Biorbulina bilobata, (d’Orbigny), Blow, Micropalaoat., v. 2, 

p. 69, tatfig. 2, no. 16. 

The taxonmdc l tatw of this opecie8 i8 at prsreat unsettled. It 

alrnrya oecur8 in arrociation with 2. tm.iver8afi and 8m8 author8 (+a. * 

.Ienkism, 1960, p. 356; Balford, 1962, p. 8), therefore, regard it l inply 

a8 a growth form of this latter rpscim. Other aothera (r.g. Blow, 1956, 

p. 691 Bermudes, 1960, p. 1255) barn given it gemric rtatus, bvlng no 

direct ralatien with Orbulina. The fomner view mema more rearonabls 

at praoent, but bmatme of the doubt conuarnLng the life htrtory of ,o. 

univaraa, 2. bilobata &a bmn retained a8 a l parate rpecha until 

further svidenae lj forthaoming. 

Ocaurrancat Scarue in aore AA. 

QrbuUna ruturalir Briimimanq Pl, 5, fig. 7. 

1951. Orbol&na l turalti Brhnimann, (part), Cuabmn Found. 

Foram. br., Centr., v. 2, pa 135, textfig. 2, nor. 1,2,9-8,101 

textfig. 3, no8. 3-8,11,13-16,18,20-22~ textfb. 4, new. 2-4, 

742, 15.16 i 19-22. 

1956. Orbulim outuralh Briinnir~rm, Blw, Hicropaleont., V* 8, 

p. 66, textfig. 2, ncm. 5-7. 

&ma rpecirwtns are difficult to diatinguirh from GlobiBerinogdea 
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plomeromm ‘ktrcubrt”, ami it ppay be preferable to regard the latter 

a a l ponp of 2. auturalti, ar has been doad by Chang and Yen (1958, 

PO 51) who do not l caept Blow*s emmdatlon of ~ijnataamlr original 

di8gnosi8, 

Occurrence; Abundant in core AA. 

Orbulina univerra d ‘Orbigny Pl. 5, fig. 4. 

1839. Orbulina univerra d%rbigny, FOr&ti&r88, in de la Sagra, 

IUsrtolre physique, politique et naturelle de 1’118 de Cuba, 

p. 2, pl. 1, fig. 1. 

Hoflcer (195682 1959) rugge8ted that thU form may include several 

l peaiu, Ln that it probably repre8entr a reproductive stage of rmral 

spcisa of ~lobl~rina. T’hi8 i8 rupported to aomb utent by the faat that 

different wall structures uan be found in apecimen8 from the l enm Recent 

population8 (Hofker, 1956b, p. 236) and from the same fo8sil population8 

(Eelford, 1962, p. 7), and would account for the wide dtitribution of 2, 

unlverra in the prerrent ‘aua (Parker, 1960, p. 80). 

A factor that may impede the rolution of the problem of the identity 

of ,O. univerra in the future la that the iattial globlgerine port&on of 

the test ia apparently rerorbed during the course of the reproductiVe 

procear a8 the animal alowly rinks from the rurface down to a depth of 

arotmd 300 m., 80 thst Only the fiIld 8ph8riCal Chamber r-in8 (bblv-, 

1936, p. 128). Without the initial chamberr of the t88t it may be diffi- 

uult to establish the true nature of tU form from anything but living 

material. Ho evidence haa yet been found for dimorphlam arroabtted with 

alternation of aequal and l rexual reproduction in 2. univeraa. Thi8 

may be becawe there lo no ruch alternation, the form ltrelf reprerenting 

one type of reproduction with the other type occurring in the globigerine 
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-, 8 tage. 

mtil thb quution I8 re801v8ds we -n do nothing but retain 2. 

UdV8r8a in it8 pre88ntly held 8t8t8 a8 8 fo~8~Cie8, rather then 88 8n 

-tablimhed gmatlc 8peCiSr. 

haurrence: Abundant in aore AA. 

Qenua TURBOEWTALIA Cwhnn 8nd Bermde8, 1949 

Hofker (1956a, p. 371) pointed out that a number of forma 8ubr 

te "Globorofslia" aentralir, the aubgenotype of Turborotalia, "do not rhow 

tha characters of Qloborotalia, but there of Olobigerina, with 8 nearly 

clored umbllicu~ and a l utural aperture," and 8r8 "actually globigerinea 

in which the teat ha8 bsaam more or 1888 Compre888d and the umbl1icw more 

Or 1888 clomd." Although it may ultimately prove to be a synonym of 

Blobf%arina, the gentam Turborotalia ia retained for theaa forma. 

The rupragenerla pouition of Turborotalia i8 uxmsttled. Bermudec 

(1960, p. I.315) placed Turborotalia with Gleboquadrinrr in the family 

Qloborotaliidae. I&a conridered Turborotalia to be more closely related 

to Qloboquadrina than to (Ilobigerina, the only difference being that 

Turborotalta lack the typiaally @loboqtmdrine tooth or valvular plate at 

the base of the reptd face of uch chamber. Although he clarsified 

Ulobocruzrdrina 81 a globorotaliid, Bermudes (1960, p. 1307) l t8ted that ' 

Glloboquadrina and Olobherim probably intergrade, a rtatement as-17 

wntradictory to hti alamification. Parker (1962, p. 235) clarrified 

the two 
F 

r8 a8 globorotaliid8 on the bari of l lmil8rlty in wall 

8truatur8, but ahe noted that wherear most rpeciw of Turborotalia have a 

globorotalild type of wall structure, l oam rpecim may have a globigerlnld 

1~11 8tmture, them revealing a flaw in the bada of her clarrifiaation. 

Bolli, ltacrbllch and Tappan (1957, p. 20) plmed Olabo8wtdrina in the 



63 

fdly ~l~bigarinidae, but rotainsd Turborotalia ar a rubgenu8 of 

Globorotalia ia the family ~loborotallldae. The two gmara however, are 

ob~ioualy too alaeely related to be placed in repmate familiar. In 

thim article, both are plaaed in the family ~l~igerinidae, following 

Hofker’r (19S6a) aonalu;rlon, regarding the relationship of Turborotalia 

with Globlgerina. 

Turborotalia artam (JenLinr) Pl. 3, figa. 20-22. 

1960. Oloboretalia extar Jenkiar, Miaroplleont., v. 6, p. 360, 

pl. 4, fig@. &-a, 58-C. 

Only the megalorpheric form with four chamber8 (tree Jedd~, 

1960, p. 360) in the final whorl ma found in the Heywood material. 

Oaaurrenaet Scarce in aoru A@ and AH. 

Turbarotal&a increberaena (Bandy) Pl. 4, fig8. 11-33. 

1949. Globberina inarebercena Bandy, Bull. Amer. Paleout., v. 32, 

no. 131, p. 120, pl. 23, flgr. 3a-a. 

The l pecime~ 6btaixmd agree well with the type dercription and i 

f igurar . 

Ocaurrenaet Scarce to frqtmnt in aorea AU and AH, rare in Ap. 

?Turborotalie apima (Bdli~ Pl. 4, fig8. 3-3. 

1957. Oloborotalia opima opima Bolli, U.S. Xat. PM., Bull. 215, 
3 

p. 117, 118, pl. 28, fig8. la-c, 2. 

A ring18 rpecinmn from core AG having five chamber8 in tha laot 
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EWXAW\TION 03' PLATE 1 

All figures X26, except figure 6, X13. 

Figure 

1, 13. Gaudryina (Gaudryina) heywoodenai?. Reed, 
nom. nav. . . . . . . . . . . . . 

1. Transverse section, showing triloculin 
initial stage. 

13. Longitudinal section. 

2, 9. Clavulinoides victoriensis (Cushman) . . . 

2. Transverse section, showing triloculine 
initial stage. 

9. Longitudinal s8ction, parallel to one side 
of test. 

3, 6, 12, 14. Pseudoclavulina rudis (Costa) . . . . . . 

3. Transverse section, showing triloculina 
initial stage. 

6, 12, 14. Longitudinal sections. 

4, 11. Gaudryina (Pseudogaudryina) crespinae Cushman 

4. Transvarae section, showing triloculine 
initial ataga. 

11. kmgitudinal section. 

5. Sigmoilopsis chapmani (Cushman) . . 

Transverse section. 

7. Textularia porracta (Brady) . . . 

kmgitudinal section. 

8, Textufaria sagittufa Defiance . . . 

I,ongitudinal section. 

10. PaeudoclavulFna bradyana (Cushman) . 

. . 

. . 

. . 

. . 
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43 

42 

33 

34 

32 

32 

42 

1, 10. Core AD. 5. Core AC. 

2-4, 6, 9, 11-14. Core AL 7, a. Core AA. 
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BXPUWTLObI OF PLATE 2 

~11 fbures X.26, except figures 2 and 9, X13, and figure8 11 and 12, 
xlSa. 

FigUr8 

1. 

2, 5, 9, 10, 12. 

3. 

4, 7, 8, Ll- 

6. 

Sfgmo~della kagaenab Cushman and Ozawa . . 

Transverse section, through proloculus. 

Camerba complanata (Defiance) . . . . . 

2, 9. External view& 8howing extremes in 
ornament. 

5. Tranmaroe section. 
10. Mhdian rsctlon. 

Page 

47 

54 

12. Upper part of fig. 5, showing marginal cord. 

SiRPeomorphina chapmani (Heron-Allen and 
Ear land) . . . . . . . . . . . . 

Trawverre section, through proloculue. 

Carpentaria rotaliformis Chapman and Crespin . 

4. Tranmerre section. 
7. Axial section. 
8. Axial section, showing embryonic chambers. 

11. Part of fig. 8, showing double wall and 
coar8e porer. 

Simofdella e~e~anti8eima (Parker and Jones) . 

Transverse section, through proloculus, 

1, 2, 4-6, 8-12. Core AB. 

3. Core AG. 

7. Core AIL 

37 

53 

37 
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EXPLANATION OF PLATE 3 

All figurer X49. 

Figure 

1-6. Globig8riM angustiumbilicata (Bolli) . 

l-3. Spiral, side and umbilical view& 

. 

4-6. Specimen with aberrant final chamber. 
Spiral, umbilical and aide views. 

7, 14, 15. Clobigerina euapartura Jenkins . . . 

Spiral, umbilical and side visws. 

8-10. Globigerina falconenais Blow . . . . 

hbilllcal, oide and spiral views. 

11-13. Globigerina woodi Jenkins . . . . . 

16, 23, 24. Globigerina filutinata Egger . . . . 

17-19. Spiral, side and umbilical viaw~~ 

Globigerina trilocularie d'Orbigny . . 

thbilical, aide and spiral view. 

20-22. Turborotalia extam (Jenkins) . . . 

Spiral, side and umbilical views. 

25-27. Globigerima prasbulloideo Blow . . . 

UnbfliCel, side and rpiral vievs. 

l-3. Core AG. 

4-6, 17-22. Core AH. 

7, 14, 15. Core AF. 

8-10, 16, 23, 24. Core AA. 

11-13, 25-27. Core AB. 
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63 

57 
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EXPLAUTION OF PLATE 4 

All figures X 49. 

Pigare 

1, 9, 10. Globorotalia mtmardii "praemenardii" 
(Cushman and Stainforth) . . . . . 

Spiral, side and umbilical views. 

2. Globiserina anrtustiumbilicata (Bolli) . 

Specimen with four chambers in last whorl., 
umbifica1 view. 

3-5. ?Turborotalia opba (Bolli) . . . . 

Iknbilical, side and spiral views. 

6-8. Globigerina uiperoensis Boll1 . . . . 

Spiral, side and umbilical views. 

lbl3. Turborotalia increbsscens (Bandy) . . 

Spiral, side and umbilical views. 

14-16. Globigerinoidss rub& (d'Orbigny) . . 

bbilical, side and spiral vievs. 

17-21. Globigerinoides trilobus (Reuss) . . 

1, 9, 10. 

2-S. 

6-0. 

11-13. 

14-16,19021. 

1748. 
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59 

17, 18. CJ. trilobus “imxnaturus”. Unbilical and spiral 
views. 

19-21. g. trilobus "trilobus". Spiral, side and 
umbiliaal views. 

Core AA. 

Core AO. " 

Core AF. 

Core AH. 

core AB. 

Core AD. 
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EXPLANATION OF PLATE 5 

All figures X49, except figurer 3 and 4, X29, and figures 13-15, X28, 

Figure 

1, 2. Globigerinoides bispherlcua Todd . 

Spiral and umbilical view. 

3. Ckbulina bilobata (d'Orbigny) . . 

4. Orbulina univera;a d%rbigny . . 

5, 6, 8, 9. Globigerinoider &umrouus Blow . 

b . 

. . 

. . 

. . 

5, 2. ~lomerosw "circulari8". Spiral view, 
6. ,Q. glomerosus t'@merosus". Spiral view. 

8, 9. 2. plomerorus "curvw". Spiral and aide viewa. 

7. Orbulina ruturalir BrUnnimann . . . , . 

N-12. t3loboquadrina dahiscew (Chapman, Parr and 
Collill8) . . . . . . . . . . . 

Spiral, ride and umbiltcal viewa. 

l3-1s. Cibiuider victoriearris Chapman, Parr and 
c0lli.M) b . . . . . . . . . . 

Spiral, side and umbilical view& 

1, 2. Core AD. 

3-U. Core AA. 

. . 

. . 

. . 
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