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IHTRODUCTION

GENERAL

The Gombler Iinegtone, partly Oligoocens and partly Miocsero
ir age, exiends over mn arca of wore than 10,000 souare mdles
occupying the southoaptern nart of South Avctrelia and the adjoining
vart of Vielorlae This aves iz vomstives conaldersd as the scuthern
port of the Murrsy Racin, & reglon of Mesozole snd Jertiary sedie
mentation (ludbrook, 195%)e Outevops of the Cembior Limesione are
gparse, and the formstion is largaly covered hy a comparatively thin
mntle of Quaternuyy sediments. ¥ 1 ghows the goorrephieal loestion
and textefigsl the apzvoximste axbent of the formalian; both sub-

gurface and In oulcrope

The main aing of the preczent work weres

1. 4 stedy of the litbelagy, stratds

s paleoscolory,
conditions of depoeitlen ond dlagmesis of the Canbler lirestonos

2. 4 dstatled study of the Foraminiforn and their digtyde
botion within e limcclone.

3, DBlostratisraphie zonins of the Gasbler llsectone by means
of the Terazminifers in order 1o elueidate the sirveture of the

formation,



Study of the Canmbier Limestone iz outerow wns lmited
o the two aveas chowm on Maps 2 and 3 and indloated on Map L
ihay arve referrod {0 as the Youmt Cusbler area and the Naraeoorte
ergay respectively, in this thesiss In both sreas, the Gacbler
lduestone 1s exposed at the surface or is covered by o thin layer
of younger sedizents end/or soil, The excellent exposurus alemg
the Glonelg Rlver ix Victoris were ewamined only supexficialily,
gineo they are belng investigated in detnil Yy poolopists of thw
Victorisn Geologic Swrvey (e FoB. Kemley, 1959, verbal

sation)s

MATERIAL
Quterop gagpies

For both lithologienl sni pulecatolopicel stuiles of the
Gesbler Limestone, suuples from artificisl exposuros {quarvies)
apd such natural expesures asg sink holes and caves ars mest suitabl
and zogt easily obtainnble. However, such exposures are not distri-
ited sufficlently denpely and wnifeinly for purposcs of even moder-
ately detailsd blostratiprashic uapring. Hemce a nusber of additional
surface samples, which are comrorly somewhat ceuented, hardened amd
recrystallized, and auger samples, were also collected in the Mount
Casbier area.

wo serdes of samples vere solleeted by e writer in the
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Yount Gorbier zod the Naracoerte zrease The D povies consists of
ghout 50 lithologieal and ineropsleontolosical ssaples, Apnroxi.
mately 130 "golt" swimies, belomping to the K perleos; were collasted
prizevily for mievopaleoniologieal investigation. Tho zumbers of
the zoeples dn the & povies, as well ap hoss of selected samples
fvow the V sordes (in the colicetion of the Geology Departoent of
the University of Adelaide) are plotied at thedr apropriate locale
itles on Meps 2 and 3, ‘The nusber: of semples in both series from
olhwr sircta ihan the Gaabler Linezione were not plotied om the HapH,
About 200 samples gollected by ir, H.Je Drosk for Gevmirvaye
of sustralis Itds, mostly %o the wert of Nount Sehark (in the Mount
Corbier area), vora also svailshle. ‘heir localitiss wers not
ploited on Wap 2, i Mostratisrephic data resulting from thelr oot
izatien were plotied, fogether wiih data from the B sorics of sarnles,

of, lap Ae

ihe foliewing mubsirfaes gsuples from the Gunbler Limesione
wers avalleble for sivdy:

Haracoorie no.l bors. Une sample, coilseied botween 164
ard 218 foot.

Haracoorte no.2 bore. Five ssmples; eoilectod st deptis

{3

o 72 fest, 12 to 124 Yeet, 124 o 174 foety 174 1o 206 foet wm
& o 226 foot:
Comaur Lore. Three sumples, eollectad at depthe 112 to 233

3
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fouty 338 to 343 feot and 353 to 30 feods

Allisen's bore (near Wondillo). Onc ssmple, ecollected
betwveen 20 and 118 feels

A musber of subsurfoce sazples fvom the Cambier Limestone,
eoliscted by the stoff of Geosurveys of Australia Itd. in the
vieinlly of Beashpori, South Avsiralis, wers aleo available. The
mascdamin depth atl which a sample was obtelned in this arves is 280 fsote

DEPOSITORIES |

Samploe belonging to the B and D peries, ac well as
foraniniferal slides snd figured specimens (rogivterod under mubors
of tha F series) from these somplas, arc deposited ir the collection
of the Geology Dezartment of the imiversity of Adeloide.

Thanits aye expressed to Dv, ¥.F. Glagsencr for sdviee and
wresiruetive criticien throughout the econrse of this work, and for
the uso of Mierature and msalerlal from his perconal library and
colisction. Dr, iLJ, Hade, and ilre B, MeCowran iz part, reed the
mgrneeript and offored helpinl eugpestions; Dr. Wade olso azcisted
vith the photography. Dr. F.i. lndbyook of the South Australian
Fines Dopartment lent foraminiferal materizl fier the Canbler Linme-
stone il presenied o number of specirens figured in this thesls to
the lepartment of Geoology of the Univerazity of Adelside. Dr. Al



Carter, formerly of the Victorien ¥ines Bepartment, sranted
permdosion to photezragh ard refer to the illustrsiiens of his
unpublished thesls and discuvssed the Vietorien mierofmman. Iy,

BeDs G111 permitted the ewamination of foreminiforal mpterial in

the fetional Moseum of Melbourne, Nessrs. M. and ¥o Pritchard

and dre He James uesisted the writer while ir the fisld, ond ¥y,
ReCo Sprigg of Ceorurveys of Austreiis Litd, gave finaneial help and
perniited the use of data from one of his unpublighe: 2aps. ifre C.R,
Dalgamo photographed and reprodused the platesy Mes S. Sumier
typed o part of the mesuseript. ¥y, R.B, Gooper assisted vith the
drauwshting, and other nembers of the Ceolocy Departmant of the
University of Adelaide helped im diverse ways. hiz work was earried
oul under the tonure of the Research Grant of the University of
Adelelde during 195% and the Commonweslth Postoraduate Scholarship
during 1959 to 196i.



I YEEVIOUS WORK

Only the sere important reforenees dealing with the
Canbler limestons ave nentioned belows Such grevieuvs work is
disemseed more fully in the appropriate sabsegqsmd seetlons of this
thesis, Yor s more complete bibllegraphy, Sprigg (1952) and
Toosdale~Smith (1959) should be congsulted.

The bryozosl limestone cuieropplop neayr Nownt Gambler wvas
firsi dsseribed by Woodz (18€0). A mors senevelized szod longer
troatment was givan by Woods (1862), in vhich these asirate vere
reforred to s the iount Cambler stone (p.72), the tount Gambier
lnestons (p.26), the Mouni Caxbler formation (p.255) or simply 28
Hyant Oasbder bods or deposite. Woods contimwd 4o use such variasble
verminology in his later papers, s.p. Woods, 1965a, b, o3 1267, 1976.

Sorigg {1952) was the first to formally introduce an
abbreviated version of Woode' informpl terninolepry. He referrod to
the bryozeal limestone in the vicinity of iount Geshier and ite
equivalends elsawhore as ®the Cambier limestones® on 5.9 and ce
“the Gonider limestone® on p.27; whils in fig.5 he uzed the name
Blanbier formation®, Vietorinn peolosiots bave eontinied to uvoe the
non-abbroviated foru of the nema even after Sprige's (1952) publiention,
Sefte Sprigp and Boulakoff (1953), correlation chart fasing pe52

Throughout the present theals, the same “Goxbier Idmestone®
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(following lmdbrock, 1957, 1958) is used to rofer to the formetion
as a vhole, wnlesa quelified with rogard to losality or othervise.
The type locallty of the Cambler Limestone is the Fount Corbier
Toun Hall sink hole (Imdbrook, 1961), The pame “Gaubler Idzwstone
senmy atricte® (sce tabls 2) refers to the formution exclusive of
the Neracoorte Iimestono Hember, which was first differentisted by
Iadbrook (1957)s 1Its type loculity is the H, Jamee and Sons' cuarry
at Yereocorte (locality of ssmple E 1 and others - see lap 3).

The nost cozprehensive work towdate on the genersl geology
of the southeastern part of South Auztralls, vhich includes the
Yoynt Cambier and the Naracoorte sreas, was published by Sprigp (1952).
Glassemer (1953a, b} and Indbroek (1957, 1953) discussed the Ganbder
Lirestons within a broader tectonie frameworik. The structure of the
somtheastern part of South Australia avd the adjeining part of Viectoris
wee dealt with in nore detail by Sprigg and Boutakelf (1953), while
the correlntion sud age of the Canbler Iimestone hag been dlscussed
most recently by Glaezener (1959)

Yhe earlicst references to the fossile within the Gambder
Limestone are those of Busgk {(172¢D) snd Farker and Joneg (1360), lioting
pone of the Bryomos and the Forawminifers, respectively. Aperi from
soms of the already mentioned pspers by Yoods, carly works desling
with the faune vithin the limestone include pullications by Weeds (1877),

——— ol e

Etheridge (1876, 1378), Tate (1230, 1886, 1891) asd vaters (1372).



Mogt of the goperic nomenclature in theso vorks has been subsecuontly
revised or needs revision.

Yore rocently, Iudbrook (1953) listed soro of the meat
sozmon fossils in the Cambler limestone. Other recunt works,
doseribing and figuring selected zaorofoseils from the Toraation,
are thore of HeGowran (1959), Lrown (1958) and Gloessner (1955)

The physiccraphy of the southenstern part of South Azsiraiie
hos been dealt with by Sprigg (1952), Hossfeld (195 ) and, on &
smeller seale; by Tindale (1933)s Vor informafden comecerning the
byirology of the lount Cesbler aren, and tho Murrey Pazin in goneral,
O%Drlscoll {1961), Waxd (1942, 1946) snd Shephord (1959) shomld be
consuiteds Comzercisl upes of the Genbler Idinestone wers deseribed
by Jack (1923) and Dickingon (1951}, while Coctrare {1952s, b) has
witien on the dolenitlzation of the Jinestons in ihe Yeunt Gambler
LT0%e

The most voeful geologlenl zaps covering the area wnder
conslderation are the Camhier snd Merthumberland {1 mils Ceologieal
Series) sheet by Uprisg and Cochrans (1951) and the Pemols (4 mile
Geologlesl Saries) sheet &y Sprizs, Cochwsve and Solomem (1951).

the latest vork of 0%Dviseoll (1961) and Lndbrock (1961),
doaling with the perercl hydrology and stratigraply, respectively, of
the lurray Basin, was publighed toco late to be considered fully ly the
present authors lovever, occcasionsl reforenees to these tuwo

pellications are made in this thesis.
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I1 TECTONIC FRAMEHOK

The veslenle framowor®: of the area ocovpied by ithe
Ganbier Limestone iz outlined to facilitate discussion in the
subgequont mections of this thesis, The maiv features mentionod
bolow ave indleated on Hap 1.

Sprigy (1952) wes the 7irst to formally divide the lMurray
Bisedn into & larye northern part, the iarray Basdn proper, and s

gmeller gonthern part, the Canbier Suklands. An avea of sporadi.
cally outeropping Paleozeic granites and relatively sballow bodrock
istervencs betveen the L. Thic wes neped By Sprigy the Padthavay
doret ory ginee it extends in a southeasterly dircetion towaris the
Dondas Bighlands in Vietorls, as the Fadthevey-Durdiss Horsty O'Driseoll
(1961) referred to 1%t s the Fadibmeay Mldge. Boutakoif (1952) sube
divided the lermbler Sumllonds av defined by Spricg lnte 2 northwsstovn,
Seuth sustrelian pert - the Cambier Sveklande (gopew giviete) avd a
soulbesstorn, Viclovian pert, voned the Poriiard Sorklandse. The two
are separetod by the Dartwoor #ldge. Apart from 0'Driscoll (1961),
the stameture of the Hurray Besln as o vhole was mogt recsntly oviiined
by Iwdbrook (1958), wille Sprigy and Beutekerf (1953) have dlscvsced
the Uambler Suxklands in prester detail.

The Canblcr Sunklamde differ from the Hurrsy Basin iz cone
tedning a greater thickness of sedimente, indleating more ropid
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subsldence duxlng deposition. The swklards represent a besin tromgh
ir the snse of Wooks (1952), while the Myrray Basin proper corresponds
vith the basin shel! or foreland shelf, and the Padibawsy Kidge with
the basin hingebolt of Yooks,

Little ie 'mown about the siructure of the Hurrey Basin
propers Its boundayy vith the Padthawsy Ridge extends approximately
aleng the Adelalde - ivlbourns railwey line., 7This boundary was
inforred by Sprige (1952, fige3) to Lo faulteds 0'Driseell {1961)
2id not aceopl such a postclaidon. Ihe boundary belweox the Fadthne
way Hidge and the Ganlder durkilands is sousidered to bo fonlted a
lititle o the somtiwest of & line Jolwine Klagston and Norascorte
{slong the Lucindole Pait of 0'Driseoll); further sovuthesst in
Vistowda the !

wedary bo Jevaed Wy tho Xenewinka Foulte

A major foait, referred 1o either zs the Kenmwinka Fault
(Sprige, 1952, f4pe6) or e Nerscvorte Fault (Spelep, 1952, flg.3),
eute across itho FPadllwemy Ridge to the northvest amd southeast of
sarsenorsge  Untll reswtly, this foult has been reparded ac eontinmuoune
with the Kanawinis Favit in Vietorla; aseowidng to O%Driecoll (1961)
it is wresented by the Imeindale ¥sult (as aiso indleated en the
Toctonie Hup ol Australia, 1060). Yo aveld confusion, the fault passing
negy Farecvorts lg referved fo ap the Horaceorte Fault in this thesis
(200 Yap 3Js

The gtrucvaal pettern of the Caambler Sunkiands 1z ono of bloek
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fanlidng, varping and gentle folding slomg intoreeciing lires of
weakneas. Fmlis zloog sueh lives bave been intoralttently active,
Jn some caces probobly vith rewersal of novement, sinee at least
the Fezosoles

The mjority of faultz in the Cambier Surnklande have eitler
an ayrroxinstely rortinwest to southenst or northesst to sovthwest
direction, with the Yormor the more dominant. The mopt {mportent
funlts affecting the position of the base of the Genbier Iimestone
ars the Kenmwinks Fault ond the Tortusup Faulte The latter belongs
te the "Tertuanp ~ duen lake « Pridzeweter reluy aystem of stop fsulis"
(9pricy end Doutokoif, 1953, pe4?) with dovntirow to the soutivost,
The Yelgon Fault aloo belengs to this gystea; other fanlts in the liunt
Goubler arew ave lezz prominent or only inferved. The rorthesst to
southvwest tranding group of faults are not well developed in South
Anstrelic. In Vietoria, the Kenmtbruck-Jomes Ridge - Drik Drik lime
of faults fore the boundary betwecn the Formandy Flatform to the sast
and the extensive suustal plain, the salor pert of wiich occupies the
Seuth Ausirailss part of the Gashior Surklandg.
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I LITHOLOGY

The following yemrks apply only to the CGambier Limestons
suteropning in the aress menticoned on peii o larger sosle latersl
changes in the Utholozy of the formalion are disoussed en pe o

The Cambier Idmestorns consisis of poorly bodded ealsirzuditec,
ealearenitos and caleisilidtes (terminolopyy as in Petiijohn, 1957,
P0e40), 408). Except in the case of the caleisiltitos, the indi-
yidual particles conglliuting the »ock are malaly fosslils or recoge
rigable fousdl frapmenta. 4a outolarding dnrseter is the usually
very wayked predonminance of bryozosnl ckeletons over other foasil
resaing, The Bryomon are abundant throughout ke lisestone, while
gthor maevofosslls, meinly pelescypcds, schineders 2d braehdopods,
are comuon in bads of resirleted thickness, Varisiieop in ihe yeintive
proportion of Eryoson to the larper macrofogeils on one hasd, and the
corinoted, mosily unidentifiable enleite partleles on the other, is
ospociabted with warlation in the vworall graln sise of the rock
congtituente. llorofogsils, of which ihe Toramirifers decisively
ovtmmbor the oplrasods, sre yelber common throughout the linectone,
but ore more aburdant iv fine-gruined rocks

MOUNT CAVBIER SREA
In & fow quarties in this crea (e.g. at localities B 50, B 54
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end B 40) the Camblor Linestone is represented YW bods not uncomonly
euntadndng abundont lavee moovofossils, inclunding eonrse I%ryoa‘oa.
Genorally such sivato are rare, and the limectone consists of fine
bryosoel calelruditen, calosrerites ond cnleisiliiies. The lithelopy
of the rock at the two oxtromes ¢f the varistion in average grain
gize ie described below.

The eourpe extreme (igmoring beds containing cbundant
larse socvofnesils) o exerplified by the limeslone querried sas
building gtove sn Fritchards' end aljoining quorries (o.g. at
lopalities B 43, B 42, B 82 and E 83)s The bullding stone is a white,
firs calelrudito or ooaras cnlesrenite composed malnly of fragwental
tryozeal skoletons (plate 3, fip.2). The latier sre predominantly
of the arboreseont; lulp-1ikre typo, with 2 much senller proporiion
of spreadirg Relepora and sizilsr tests, and sussive;, sonetines
branching Golisporge Other moerefossils, obdeflly pleoypods, brachie.
pode and cebdnoida, are congiderably less comuom than the Brrozos.
The larpe moevefogalls uansily lis rouphly pavallsl itk the Bedding
planeg, vhile the mwller bryozoal framwende shov only a vagus mmyelilel
ovimintlon or nones The interghisces betweon the bryozoel fressents
are partly {ilied with smaller, woslly vnidentifisble fossil Iragmenta
and Foraminifore. Only @ wvery ssall fraetion of the rock consists of
mrtieles, which are individually unrecogniseble at & 100x magnifieation,

ol i e e S

dete are smallsr than about 0,00%mm; iz thin gection {(plate 5, fiz.2).
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The bullding stone im moderately well sorted, and has = povesity of
up to 0% cr glichily nore.

The bellding slope veuslly is not extonsively veoryetallised,
et miViciont cesentatdon bog taken place to form ¢ comperatively
cci:ovent rook.e The awpularity of the congiliuent fraswents is
partly the respon for the obiliiy of the rock to vitholand compers.
tively bigh compression stresces {up to move than 600 1lbe/zy. inchy
Svod, 1957) Ir tidn section, the outlince of most of the hxyoseal
gralstone appear muite shewp, but they may be slipghily Wlurred by
the growth of small, sohedrsl exlelits evystslae Orvewth of such
eryetals e govevhel more prominent Ingide fosell tegle and in smaell
intersticen hotween pavrticloes Soretines the Useslone is more
extonpively weoorvelsallived and comeniad.

The brildivg stone is rotbker homepencous, with pooriy
devaloped siratiflsnidons The latter gen be 4raesd in snerry walls
Yy sozns of bheds v to nbout a fool thieck, which consist of rowpghly
ravallel, srestorasing thimmer burds (plate 1, fzel)e  Svech thinser
hards nre charsshorized by glresks sad blobs of yesgrelelllised onloeits,
wideh are smooth in conivest Yo the generslly zowsh surfoce of the
bryosesl lvestore in overey wallse Thesz beds often possose Poloe
tively siandont golviier cavitler wxd ave gozetives brewrdeh In ecolour
dua to iron-steining. They are alse ccarser, centain move of the

largor seevofossile, arnd were al laset oricirslly mere pormeabls
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the rest of the limostones In a contdmueous quarry wall such beds
can be folloved for a conpglderable longth laterally, but Af quarey
valls ore discontimvous or obsoured, the identdly of Lisdividual bnds
is lost.

The other extreme of the wuriation in aversge grals zise
ir the Cosbier ldmcotore is exomplified by the "chally™ caleisilidtes
and Yive caloarenites typleally exposed in guarviies ond sink-holes
4u the viednity of Port Mae Domnell. Apart from the differense in
gradn gise, this type of limwetons differs fren the bulldler stone
madinly in seololning e considershly emalloer proporiion of recops-
rigable bryosoal fragwents as cospored vith comulrerted unidentifiable
skeletal particlass and forsminifers) tesis (plate 3, fig.l), Unfiliad
interoiices betwoon the conztlinment parileies, vhich are orientated ab
rasdom, ore compouunently smallers The bulk of the fine culelte froge
sorts oon bo recoynized ap individund parileles st a U0x magnification,
1.0, 570 largor than abowt 0,008, in thin eeetien (plute §, fg.l),
and the llmesions 1o not a esleilintite, ag may aprear fo ihe naked eyg.
lavges relatively uve sserofoeclls are diglributed ad randes within
the rock or are mors common In cerisin heds. bLogree of reeryetallisstion
and cenontation is rot notably different from that observed in the
bdildice stone, but commonly the livgegrained llswelone is move {riable
than the latter. Sirntification is generally peorly deweloped, but
iz sometdnes well wirpressed by flint bunie, exteopively recrysiallised
layers or rows of solution cavities {plate 2, FigeRed)e
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Linestore in diffevent exposures or in different beds at
the sawe exposure in the Mount Caxbler arca msy represent any point
within the range of contimmove lithological wvarietion between the
two exiremos described sbove, Fow axposures exhibit only one or
the other of ilic extreme iypes of the limectone. In most, velaiiwely
goarge beds altemsie vith fine beds, with intersiratal bovndaries
wounlly treugitional, rurely sharp. lateral changes fn average grain
gize and souetimes in thiclkress of individusl beds con also be oboorved
in horizontally extensive exposures.

The Mmostone cutoropping in the vielnity of lount Gambier
andi to the weet and northwest of 1% is generally ccarner thsn the
outerops in the coastal ares, eepecially near Port Mae Domnell.
Hovover, dlfferent exposures within ocaech area vary sonslderably as o
which lithologicol exiveme is predominant, and po magpable units ean
be ostablished ir the Cembier Lixectone on purely litholosiecal srouwndne

In raxe sxposures, ®.¢» at locality B 53 (plate 2, fig.l),
goft, friable layers altermate with thin; sharply differentiated
Japincee of ol recrysiellised aalelte. Al loeality E 27 serialn beds
are chorecterized Yy rovphly spherical or more irrepularly shaped
colelite concretions, which vary up to sbout 10 ow in gize.

The larascorte limeatono Member consists of yollow to creen



or whitish, ofton rubbly cslelrudites and coarpe cslesveniten
(vizte 1, ficed)e Vhile gensrally Bryoson are predominant, other
uaerefossils {peleseypods, gastrepods, brachlopois and echinoderms)

are considerably move cowron than in the Canbier Idrestone sapgm

Suehh other msexefonslle and large Bryomos, o.ge Soliepora and Hotenorse
are espceially aturdunt in oncagionsl beds of restricted thickness.
Somatizes such fozelils are the predoninant rock constituent; as in
the scorse bed of larpely disavideuvisted Chlerrs ahelle gt the bese
of the Haracocrie Idmestone Membor in Jeres'! quarry at laraccorto
{piate 1, fig.3)s The maerofos:lls usually ocour as broken, large
oy gmall fragments vithout o noticesbly parelisl #rﬁ.xmtation {(nate 4,
firel)s Spuces bolucen the lavpor fepsils sre filled or partly filled
with {iner, broken Brromsa axd othwr Tragments, with somo, but often
very Jittle, Tinely comdnuied, uvnideniifiable suleite paxticles.

The averspe rrein gize of forsil debriz i different strats
of {has Harascorte Iimestone Member is rather variable. Conevally

g g i
the wenbsr is oosvesr and, wnlesz oxtensively coneniad, more

pormeable than the llnestone in the Hownt Carbler area; howover,
in pone, often laternlly wariable beds, It appvoxisaten the Ganmbier
Lanctone geum giviolo in grair gluse The finest atrats of the
Heraecoorte ldrestone Hember sre corininly firer tha: the coarsast
linestons beds in the Mount Cambler area. Usually, however; the

meba i sueh slrata 2t Varaeoorie are more broken and

vorn, =nd do mot ahildt the often delisste, twip.lile appearance of
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mosh of the Bryozea in the bullding stone.

Stratification, dve to diflerences in sizs of constituent
particles of successive beds, is rather indistinetly doveloned, It
#ny be eughagised hy waristion in the colovr of the sirata, caused
by diflerent degrees of ironestalring, and aleo by different degrcos
of veorystallizatien, cementation and resultiny haxiness of the rock.
Genorally ihe Naracoorte Hmectons liombor is considerably mors iron-
stelned and reorystallized than the Cambler Iineptone gengu givicte.

On the whelo, the conrsor the grein sise, the more lronstained and
recrystnllized 1s the Mmestone. Hovever, individual beds often vary
iaterally in these claractorisiics, wilch mey be only partly correlated
with each other, and mey wary haphazendly with respect ‘o bedding planes.

The Cambier Linoptone gangy striglo at the lower level of
James® quarry 1o penerally finoregreined; more ovenly textured, lese
recryetallized, loss cenented, less ironestained and softer than the
Hareccorte Limestore Member at the upper level. On the whole, it ie
litholozically somovhat lutermediate between the Narsuocorie Limestouo
Hober and the tullding stone in the ¥ouni Garbier aves.

DOLOKITE

The distrilution, appearance end chemionl composition of
dolouite in the Mount Gambier ares has besn deseribed by Jeck (1323)
and, in greater detall, v Cochrene (1952s, b)s The chief ccgurrences
arc st the Up oxd Down Boeks (near Tantanoola), the large aree tc the
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north and south of the railway line near Burnis aiding, and along the
Poleon FPault in the southeastern comer of South Avsirslias. Miror
securrenses ore mora widewspread. The dolomite varies fron pink to
yellowich, rrevish or whites ir ecolour; and iz commonly hard and dense.
Chemicel analyses (Cochvane, 1952b) show tho aneunmt of MgOO; present
in oxtensively dolomitdzed pock to vary betveen 357 and 39% In thin
gsection, the feirly larpe dolomite erystels are anhedwval or thombo-
badrsl in shape.

The c%mwaaém usually appoare to be sspoedsied with
vrovad or inferred Tanltas It ig vot restricted o definlite stratie
sraphienl intervale, Wt has a hephaszerd dlstrilutien in the limestons
vith wespeet to ke hodding,

CHERT

Chort has been observed ouly in the Mount Gambler areay
never in thoe Varasoorie rogien. Alsogt black to lpht grey chert
oceurs dn leyers, vhick sre umially up %o about one fool thick (pinte 2,
Pized)e Such luyers ave parnllel or roughly parnilel with bedding
nlapse iz the luestone, and consish of saparaie nedules, often irvesmlsr
in shops, or of o joived notvork of chort naeses. The podules are
homogengong or concenivieally banded, In thin seetion, the lghiter
anloured bends aprear to be less siiicified than ihe duvker, The
gamiynl pray mese of 3 nodule often whous ¢ charp bhoundary with the



-15 -

servounding vhite roek, which in the vicinity of the bowndary
spears lo be enly slightly less sdlicified than the inzer part of
the nodules Sometires another sherp, dark line sursounds both the
grey central maps and its vhite ®"didn®, The ehert nodules commonly
contain wnsilleificd fosedle eurrevnded Wy, and sonotives infilied
vith, orystelline silica. The ungildieifled fossil) fregments exhibit
lhe same mtonl textursl relationships as those in the aurrounding
Lisosione.

in the guaxsy ot locallly £ 97 chert nodules up to about
four foel 1n slue and Muhly irresular in shape, ofton 1like tree.
trunks wilh sawneoff llabe, are prosent. Yot uwneormonly they possess
boilow vlddles, which may contadn wnsilicifled bryozoal linestonc.

Gaert nodules were obeerved in gity only in celeisiltiles
wed five calesvamitoss Thelr ocourrence 1o not vosirdeted within
g cortadn sivuligrephie intorvel in the Canbier Limestons,

hree zeproponlative paaplos of the lwegtone were dlssolved
in Wydvocidorle md acetdc eclde. T poreoniage ly weight of the
lus:dublie vecidve is ws follows (there is vo approciably sienificant
dilierence vowem the voluos oblained for the twe codds used)s
Geledruiite (Vavsooorie idncstone Meuber, sample E 2)
Le 7%
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Coarse caleorenite (utlding stone, sample D43,

Josality & 23) 1.0%

caleleiltite (snmple E 43) 0.6

Pale to davk brown or reddish-brown clay ig the prodouivant
conzidiuent of the incoluble yesidue, The most ocomwon mheroseopleally
recognizable mineral sraing are, iu onder of shundence, garte,
glenconite, Telmpar, mien und black forvousgnosion praing.

Wuarte greing renge up to ebout 1 rm, rarely.wors, in gise,
ihe larger greins, move comson in the larscoorts liseptone Member
then In Umestone in the iomt Gesbler area, are fulrly well rourded
or gubongulare Ihey ave often polisted ond travslucent, but mey be
someviat frocted or, rovely, fvenesiained. The smellor geaing are

Glanconite oceurs rmainly se svall, dexk te pale preen gralss,
uhkich are rewd, elongate or irreculsr in shepe, Oracks ave veuelly
precest on grain purfases. A ramber of grains are obviously intornal
wulie of Foraminifore or parte of bryoroal skeletous. Very ravely
larger Lumps of planconite, Lnclvdinpy unveciacel caleite tests and
partlclos, oscur in the Muesione. In ouns instancs, the £lzuconite
is irrepularly dlesenivated thvoughout o fragmont of ihe rook. Someidnes
the slaveonito hme bos: altersd to lismonite.

Felopar is preseat as enally whitlsh, anpulsy praing.
ihin flakes of mies and, very ravely, bleck nerticles of forroe
ueghosian minerals sloo osenr in the loselubls rociduss.
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A fev psls browm or yellewich, oveid faecsl pellets were
fourdd in undizeolved Huestone. Thay range up to about twe nillfe
metres in slse, and pompect mo intemal strueture.

CERMICAL COWFOSITION

Besulte of full or paridal echemicsl cmelyses of samples
of undolomitized Combler Idmesione have been published by Jack (1923),
Eead (1957) and ¥adigon (1957). In oll cases CalOy + HglDy execeds
937y sometinos bodng greater than 997, Suall amounte of #i405, Al0s
ard Foglly, and very small asounis of Mnd, PPs, 804, FHagh, K0, T10,
and Cl ave also present.
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LI THOSTRATIGRAFHY
Boge of the Ganbfer Lipogtong

The base of the Gambler Limestone ir South Australis is
exposed only in Kndghti's quarry near Compion, about four miles northe
west from Fount Geabier (locality ¥ 118). Here the Compton Comglonen.
ate overlles, with a slieght angular wmeonfornity, the clays, saxnda
and gravels of the Knight Group (plate 1,fige.l). The Compien
Conplomarate at its only oxposure iz a ferrupinous, silicified
conglomerate about enc and & helf feob thick. It passes upvards
traneitionally inte the Gambier Idcesions, which in Xnight's quarry
ia conparatlively course, considershly ircu-stained end couteins
occaslonel larce quarts grainz. Egquivalonte of the Compton Conglonore
ale in bores elsevhors are from 10 o 5D feet thick and in some areas
overlic the Dusecleuch Beds (Iudbweok, 1957, p.177)s Uoar Coonalpyn
rather arenacoons Jihologienl varisats nﬁf the Canbier Iinestone ras£
transgressively on culerops of early Paleosole srunite (Chapman, 1343).

The base of the limestono in Vietoria i3 exposed alonp the
Glenoly River in the vieinity of Darimoor and neor Custerton (Xenley,
1951). At Dartmoor the limestone overiles lipnitic sands and olays
of the Dartmoor Forsatdon (Sprigg and Beutekeff, 1953), souivalent
to the wppor part of the Knight fyoup, while nenr Cagterton it rests
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on forruginoie gvits and olsyss In tho Feloon bore, near the
soutlsestern corner of Viclowia, the lavbler Lirostono paspes dovne.

warde inwio the Velmon Sevdelons, uldoh conmiste of 174 foot of browa

te pween glavoordtle sundstones and fossiliferons prits (Grespin,
1554) 'The Tolson Javdstone is cousidored to rest wconformably
em Lignitie sirata belonging 4o 1o Knight Groups

islogel, extent

The labternl extont snd changes in Litholozy of the Cackler
laontone are knovn roiniy froz the rmther seant subsorface data
avoilable (see testefig.l). "Its suvivalents in the deeper parts
of the Marrey Dasin proper ar: move clayey and probaily less poroms,
and arve distingvishable ir bores frew the overlying sediments (inte
which they grade wmrarde) kv their mderofeuna and the prosemes of
glaneonite wvhieh insresses in ehwdaneo towaris the bise.” (Iadbrook,
1953, 2,108}, "Om the uesters edge of the [Mmrvay Pusin]e.. from
Hammas southenst o Goomandook a series of gleveonitiec warle and
sandy marls, dmowm only Svom bordnge, Teplaces the Uanbder lisestone.
Hith a pormal thickrese of betwsen T znd 100 foot, they are named
thas Bttriek Yarls fvou thelr 4ype subsurfice section in Huxired of
Btiriek, section 21.° (ILadbrook, 1958, v.109)s %The most westerly
aren In whieh brrozesl limestones, comsidered to halong te the Gosblsy
Lizestone, have hoen recorded ie nemr Lake Alexendvira (de Mooy, 1939,
Pel0)s



Vic. Locadlities

B- Bordertown

G- Mt. Gambier

H- Hamilton

K - Kingston

M-Mahhum

. N -Naracoorte
"X, P-Portiand _

/ Limestone containing little
terrigenous matter

Naracoorte Limestone
Member overlying

Gambier Limestone s.s. .
Limestone interbedded with Gambier
{Sé marly limestone and marl Limcstonz

Relatively thin(or absent)
e bryozoal limestone ;some-
times marly and /or

arenaceous; interspersed
with granite outcrops

: - @ __0 100
Ettrick Marls T

—~ — — Approximate position of Mid-Tertiary shoreline

Text - fiq.l. Facies distribution
within Gambier Limestone



In the ¥arsccorie area, e upper part of the CGambler
ldnentone is formod Yy the Naracoorie limestone Moxber, which is
gopnrpted from the wndoriying Canbisr ldzestone pepsy sirigte by a
Alastem. The writer agroes vith Ixdbrook (1957, p.177) that "Fediler
the megafmmases now the nlcrefaursse.e nor the physieal charsciers
of the" Harsoocorte Limecione lonber varrant its rocopnition Yap a
soparate formation frem the Gawbisr Limestone." Thiz member hus
not boon observed se an Individual rocl wiit 46 the sonih of the
Kanavinks Faulte %Yo the north, according to Imdbrook (1953, fig,A),
the Cawblor livestone gengy sizdclg and the Uarmecoris Lincotone
Yenber pass laterslly into the Dtéedasl Merle and o "marly lsesions",
resrsotively, about helfway betwern Serdertorn and IPlmaroo.

Ix Vietowis, lryozoal lizestones have been rocoried in bores
in the Winwera xegion %o tho capt of Joxdertown avd slso near Horshem
(Dovaxt, 1902), Letailed rnowledpe of thedr litholepy opd stretigraphy
is laokivg. In the lopobeeBdevhooe dislriet, sowe 30 o A0 miles ozst
of Havacoorits savive lmestones vonilmwous vith the bryosoal limesione
in South dvstralia culerop ad lsolsied loenlities. *Over & large
pacticr of this dintriet, it sowss as thovph the polyzoal limcstonetes.
huve besyn veplaced, Jdue to latersl wristion, W clays azd mrls.”
(Stinear, 1947, p.23)e Zryomoni llmsclore alse onlorops in the
vicinlly of Dergholn ol aleng the Clenelg River below Casterton. The

rudvelents of Javbier limestone exposed in the Tartmoor oven generslly
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contoin wore tervigamone ratoxizl than in the vielndty of lount
Cawbiers Thoy consigh of bryesoal linmesiores, marle sul clays, not
ugonzonly with £lint beds.

Crespin (1954) divided the sequonce of vneltered smd
sllored bryoseal licestones penetmnied in the Nelson bowe into twe
unnaned mezbers. Yihe lowver menmber exterds from 312 feet up to 635
fext and conslols of groy and vhite, friable to hand, bwyozoal rarly
lizestono, The upper sonber is Zousd fven 825 up to 102 feot {the
highest saeple In the coquence...) and consigts of crystelline line.
stoue, grey flint, buyozoal limestone srd rerly lisostoue® (Crespin,
1554, De25-26). These mewbers con not be differentisted ir the lirestons
ounteropping in the Yount Canbler sroa.

At Portland, Vietoria, the exposed limegtore is mainly &
bryeozonl ecleieiliite with thin conrsey bedse Iz bores, limestone
girats alternate with parly beds, and between 2,040 and 2,065 foet
the limestens is vich in glovcondte (Stineer, 1348, p.20)s Bores at
Heywood, about 15 wiles to the north, have aleo nenetrated bryososl
limestone and nari (Kemny, 1939)e lear Hamilton a% lesst 250 feot of
Tertiery linestono are pregant, the lover part of whieh is prosmebly
formed by equivalents of the Camblor ldmestons.

Boecause of the lack of detalled eubsurface date, the landvexd
boundary of the Saxbler Iimestone suwrmol be acourately drawns In Seuth
Augtralla it colneldes approxinately vith the boundary botween the



Padthowey Rdpe end the Morray Basin. To the north of this line Uw
Copbler Limestore iz yeplsced by nanel and unnemed forzations with a
ponorally more terziponous coupositdcn. Simdlar lithological changes
in the Caxhier Idmsicne havo Leen observed asg it sppywachos the
Dupdas Highlands in Vietorigze. As siratigraphieal knowledge increases,
arvglllseocus esnivelonts of fnubler iduestone may be apsigned different
forsational or memboy nomes, ae hos been done in the case of the
goseshot yownger Muxldy Croek beds, which were divided by G111 (1957z)
into the Bochars limszlome and the overlying uddy Crock iarl, Theve
ig no sufficient reason for assicniny s different famm‘i;ﬁ.em%m to
e hryozoel limestene gt Portland, celled Yount Gaubder Formotion Yy
Vietorien geolosisty (8rrizy and Poutekoff, 1953, worrelation cbhnrt
facing pes52)s

The upper boundary of the anbler Lizestone 1s marked by
an mconforzily, with the possible sxesptlion of the border sree
botvoen the Padthawey iiddge and {he Mormsy Basin. Fhere 14 dose not
ovterop ot the surfase, the Mmestors in the Yount Canlder and
Varacoorto areans is coversd by Flelsiosens or Recont gediments. The
Floistooene sediments conalat wainly of moolianite dunes axd associated
deposits (Hozefold, 19503 Sprigs, 1552). In & few bores wear Kingsien

ard Tiotinare, Yeorrikeolan {besal Ploistoceney G111, 1957b) eediments
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aro stated to overliie the Cemider Iimestens (Sprisp and Bontekeff,
1953)s According to Indtreok (1953, fMg.2l), to the north of
Boxdertown the Marasoorie limestome Member is ocovered unconformably
hy tho Loxton Sands or conforsably by the Mowgsn Iizostone.

In Vietoria, the emuiwelenta of the Csmbler Iimestone in
the vieinity of lartmoor are overlain by the Werrikeo Member of the
Yhaler's Bluff Porvation (Sprigg and Soutabeff, 1953). A% Portland,
the brrozeal limestone ir covered Yy the irotime iember of the same
formaticn, The Mareiimo Fembor wnderlias the Verrikeo Member in
this area; 611 (1757b) referrod fo both the Werrikoo and the
Haretino as formatiens, and compidered thelr sontact o represent
the Fliocene-Pisistocene boundary. In the Hamilien disiriet, the
oqudvalenta of the Canbler Limestone are presumably overlain Yy the
Bochavs Limectene (G411, 19572) in submwface seeticns, (At its
crponvre, the Bochars Idmectone wewis partly on pornhyiy ). Kalimpan
(lower Plioccene) sedlinents are Ymown only from the vieinity of Hamilten,
Fariber subsuriace data msy show them 1o be more widely dlstribul

ir the Gazbier Bunklands.

Slgngle Group
Telson Ssndstone, Combler Limestone (inelvding the line-
stons ob Portiand) and the Muddy Creek beds (Bochars limestone and

Muldy Cresk Farl) were ineluded within the Slamolz Cveuwp by Sprigp and
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Peutakosf (1953). Subsecuently the Complon Conglozerate and the
Ettrieck ¥arls were assigned to this group by Imdbrook (1957).

Ihickngss
The proserved thiclmess of the Cozbler Limestone and ite

ecuivalonts at differant localitios, am kaown £xom bore date, has
been tabulated end briefly diseusced by Sprigg end Doutskoff (1953).
The nwailable date are plotisd in testefig.2 of this thesls, and
tentative contours Indicating lateral variation in the preserved
thicknese of the Gesbler Iimesicne are drmme

The maxivum thickness of the formation in South Australias
ie atialred in the southeaste:n correr of the Siate; in the South
Augiralian 011 Hells Co. no.l bore in lhmdred of Caroline, section
337, vhore bryczoal limestone was recorded botweon O and 533 feet.
The limesione thing tewards Yount Cambler and in tho ares o fow miles
to the northwest of it; vhere a mmber of bores hawe been drilled, ths
Canmbier Limestone weries in thicimesa between 0 and slightly over 200
feet. The unit thickens sgain towards Mllicent, roaching 392 feet
in the South Musirelion 01l Yelle Co. bore nesr Tantonools, in dundred
of Hindmarsh, section 195, Further northwest it is more than 200 feeb
thick at Beachport; 363 feot thick in the Hobe bore and 282 feet thick
in & bore in Hundrod of Dowaka, vection 195,

To the porih of Hount Camlbier, the llmestenc wverles in thicke



South Australia /' Localities

B Beachport
C Comaum
/ D Dartmoor
G Mt.Gambier
K Kingston
Na Naracoorte
Ng Nangwarry
N Nelson
P Penola
R Robe
T Tarpeena

Victoria

500 Thickness of the Gambier
Limestone ( in feet)

—Z00—~ Tentative isopachs (in feet)

© 1 22
Miles

Text - fig.2. Thickness of the Gambier Limestone
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noss between 9 and A0 Teet ir bores botween Yarpeenz end languarrye
The sxle of this avea of reduced thisknese agrosg wilh the apirox.
imately northeast trevding axls of Quatornary upwarp dizeussed by
gprige (1552, £igsSg sec sloo pe 71 of thls thesis). In the Comavm
bove the Muestoue ig about 390 fest and in the Taraccorie bores
nosl and 2, 179 Lot thichk.

Ovor the Poithevay Ridge the thickness of the Gambler Iimo-
gtono does not appronsh the maximrs values attained in the Carhbier
Sunklerds, The formatlon is espocially thin, someiimes abseni, over
the vorthwestern part of the »idpe, e “ahnllow or onteroppinp hersi®
of Sprige (1952, fiz.3)y Tvem in the scuthesstern part, the "wrled
neret® of Sprigss its thicknese hos not beon obasrved to excesd
foots

In Vietorin, the Cambler Linmastone iz move than W0 feet
thdek in both the Helson hore and in the Pt. Addls Ge. bore s fev
mles to the northe At Fortland, the thickmess of bryesoal limestones
snd varls exsecds 2,000 feot. The thickness of the limestone along the
sonst betwoen thess Lo localities is wikmovm, but the mnit thine
conziderably towards Dartmoor, verving beitween 0 and 211 foet in thicke
nozs im Phat ares. The Gombier livestons and iis souivalents goneraily
thin, ard eventually diseppear, teverds the Dusdas Highlands in Vigtoria,
Acsoriing 4o Indirook (1958, £ig.21), the seximm thickmess
of ihe Narecoorie lLisestone Vasbey, as recorded in bores, is about



100 foot,

FAUTA

Only the Vorominifers in the Gombler Iirmcstone were ctudied
4n detail, sinee en investigation of thelr digtribution wes congidered
ai mosh likely to yield bilostratizraphieally important results in the
tine available. Systematic deseriptions of the forsminifaral specios
oacnyy & subgecuent nert of thle thesis,

4 gystemstic etudy of the macrofosslls and the ootrscods
was repevdad as beyord the seope of thias vork. Somey lneluding the
more common of the masrofosslls in the Ganbler Iimeotone, are listed
belows Thelr generic romenclstiure hus beon revised in most ezses;
bt net In g1, W recont vorkers.

Pyl Bryosos
The moet congplouocus bryozosn present Is Cellepors

gapbisrensis Pusk. A list of about thisty generieally rovised species
coourTine in the liresztons in the Fount Gawbier aree iz given by Zroum
(1253).

Phylun Bchinodernata

his gustralls Laubs, Echind

lovenia forbesi Voods, Bupglacus mursavensis Woods, Sentellis
Tato, Soutellins morgand Gottesu, Holagter gustrallag Dunean, Migraster
arshery (Wocds)s
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Phylum Brachiopods
tenleoni, (Voods), tagadiia woedsione (Tate), Yaldhelumia
gaanddy Woods, Waldhsiula lubricals Uoods.

Phylum Molluses
Clape Pelecypode
ngis (Voode), Ohlsmys incerts Woods,
gig {Woods), Limainls leffrevsiang (Tate), Glvcimeris

The viale Poualodon gombleresss Glaonmmer occurs ravely in
the Guobler Llmestone. Pengnin beoes, sharks' teeth and eradb
ppendages have also boen found,

From the blestratisrapide viewpoint ke forbugl seens to be
the most Lmportent smonz the maerofossilse It has been observed only
in exposures bolorging to sither the interasdiate or the uppernost
sone in the Gaubier Limestone (sos ps 28 Jo



BIOSTRATIGRAPHY
Fopagipifexel zones

Einoe 1o contimwous stratigraphic seation in the Cambier
idseotene is avallsble for stidy, foreminiferal soncs ecar be hased
orly on specios ranges established on & regicnal basig by Carter
(15582) and subsecuently revised by Wade (195%). The presemces or
abaences of four aspecies serve as aviteria for sonss suitable for
mapping and struetural interpretotion. These specios are Victoriella
songldsa (Ratten), Globoousdrisa dehlscpns (Chapmun, Parr and Collins),
Quezeulina vistoriensis Chepaan ard Forr, and Glchiserinaides
bigoherica Todd. Other sposies vith restricted time ranpes (showm
in teble 1) are not sufficlontly comvon for this purpose; they ave
useful as relative sge indicatere only for a fev samples. The rangee

of very rare speeies with stratigraphiealiy restricted distribution
ars> not shown in table 1.

Three foraminiferal sones ave recognized in the Cambier
Limegtons (see tables 1 and 2)s Thoy are informally referred to as
the lovest, the intermedlate and the uppermost. f%he only oconclusive
eriterion for referring liuestons %0 the lowost sone is the presencs
of Y. conpldes. The lovest zone corresponds with ot least the upper

part of the Yigloriells plecte (= Y. gonciden) senc of Carter (1959),
wiich vas first disoussed by Gleessner {(1951). Cavter placed both
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Gambier Limestone

Lowest

Ages
and GO- | Aqui - [Burdi-Helve.-
Stages CENE tanian g1lic|n: tian
Carter's Faunal Units 5 6 7 8
Zones in the Inter - é,_,

mediate §E

Victoriella  conoidea
Globoguadrina  dehiscens
Operculina.  vietoriensis
Glob"gert)wides‘ biepherion
Globigerinoides triloba
Farrellina. off. verrioulata
Dorvthia. parry
Feeudoolavulina op
Ehrenberging. af]. healy,
Bavvina lapsus
Cibioides novozelandicus
Marginulina. ¢f. sendaiensis
Anomalinoides planulata,
Globorotalia goalandica
Globorotalia scitula

Table 1. Distribution of selected
foraminiferal species in
the Gambier Limestone

The zones in the Gambier Limestone are based

on the observed distribution of the first four
species ( ranges in Carters Funal Units shown

as revised by Wade )
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hig Faunal Unite 4 and 5 vithin thie soze, Famunal Undt 4 cannot
be distingulched in Cenbler lLinestone; the time of its deposiiion
may be sl least partly reprosented by the unconforzity at the bage
of the Compton Conglomerate. The upper boundary of Faunsl Unit 3
ver ¢onsidered by Carier 1o colngide wlth the top of the range of
Y. sonoideas
The intermodiate zons is charscterized by the presence of

poong anifor Q. vigtoricnmls in the abgence of Y. goppides
eyl diatinetly developed G. bisvhericg. This sons corresponds to
Cerier’e (. debipcong zone and the lover part of his 8. jTilehg wone,
309 nig Faumal Unit 6 and the lowsr part of 7, respectively.

The uppermost sone in the Gaabier Limestone is recognised
by the presenco of distinctly develeped Qo bisphewics, and corresponds
to the upper part of Carter's G Lxilobs zone and, vexy likely, at
lesat the lower pert of his G mubva sene (= Fauwnsl Snit 3).

For the purpose of pirsehural interpretation the foramird.

fersl mones ave conpidered an Uimt-gitaligraphical unli%s amd thelr
boundaries as gynehrenous or nearly synchronous horizons. O0f the
four species memiioned above culy G. blasvheries io eorsidered cs
gsailiciently common, and, beeaunse of i%s planktonie rode of lifs,
unrastrietsd by differing ecologiocnl conditiong, for its absence o
be regarded as a ressonably safe indicatlion that the strata are oldey

than tho begnning of the time range of §. hisnheries

This horizon,



”y‘

ae ptated ebove, coincides ly definition with the begivning of
depogition of sedluerte of the wppermopt zone.

ihe preseuee of the other epecies, but zot their cbeence,
serveg as ¢ fulrly relizble ape eviterion, and oven ihen it mued
bz kept in aind thet thelr loeal time ranges ooy be lonper or shorter
ther: 1a thought fo be lhe case at present, and they my differ, dve
to differeont acologlenl eondliions, from the sorresponding ranges

in other vegions. ¥v ponod

gon i¢ moderaioly rare, and ite presence
apposre Yo have becn controlled o o coriadr oxtent Wy ecolosieal
conditions, since it ie sboent in o mupber of samples considered for
non-palocotologleal reapers {gee bolov) to represent ibe lowest uone.
It bae been found torether with G. debls

gng in s fou ssmples, Imt

_ Tig, sove samplos containing & dehisssngz,
b vot Yo gopoides, may belong to the loveet and not to the intere
mediate sone, while thip does not apply %o zamples contadning

fe wig Heweo the boundary betuwoen cubereps representdng the
lovest and Intersediate zonap, respeciively, osn not bo mappod aa
rolisbly 'as the bewxiary between the internediate and the uppsrawst

never with . viglozignnis

2ENC O,
Dering maypping, o mumber of outorop loonlities, represented
tw eamples whiek convot be allocated ic any ecingle one of the three

55 on mioropalsontologieal growuis, must be considersds They osn

e asulgmed to a sone, oftem with a high degree of probability, on
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the basis of their goorraphicsl location relative te neighbouring
lcealities uf detercinzble 8gu.

The nse of Cartor's Fawmal Units, rathor than the three
zones (ipoussed above, iz not a yractical proposition for the Gaubier
Limestonc. The unver boundery of e lovest zone ceincldes with the
upper Loundary of Faunal Unit 5 4f the top of the range of L. conoides
is considered as the definitive switorion for the latier boundary,.
According to Carter, the lovest appeavance of §. dshisepng occurs
somedint ebove the base of Foumal Unit & Yowever, in the Cexbier
55 ond Qo dehigccng overlap
sldghtly. Such overlap hai also beosn noted in the case of tha Fort
Caswbell coastal seetion in Victoris by Wede (1958). Tha entzy of

Idimcstone the time ranges of Y. zongd

Co ixilobs is stated by Carter o maxk the boundary botwoen Faunal
Units 6 ard 7. Tuis boundary conpot be satisfootorily recognised in
the Cambler Limestons, bocouse the supplomentary apertures of
Globireringideg are uol uncommonly sonevhat obsoured, and no true
digtinetion between variants of Glohlrering smpliapariums Holll and
G ixiloha oan be nede. Relatively few samplen contain definite

Gs ixilohs vhile G

ip abaent, ard the prvoseuce of abt lesct

o Tew distinetly developed Ge Maphigris

s conpidored & move patisge

factory eviterion for the uppermost zone than the prossnee of Ge ixiliobe.
Accozding to Carter, §. hisvhorigs meles ite first appenrance slightly
gbove the middle of Pamel Undt 74 “ho boundary betweon Faunel Units?
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and 8 cannot be rescymized in Gambier Limestone. G. pubra, the mest
iwportant clarasterictic species of Famnsl Unlt 8, makes its entry
only et abou’ the middle of thls wmit. It does not occur in Gazbier
Lizostone..

The mbdivision of the thice sones on the basip of prepence
or abgenes of oiher species with restricled manges is not practiezl,
glrce such epecios ave not sufiielently eonmon, and the cxtremities
of their time.ranges mot gufficlentiy well fixed. For exmmple, the
rocognition of another zoune, chamslerized by the prssence of
e yotoriengis in the sbsence of §. Lisvherlea. does not add signifi-
ecant detall to giruetursl loterpretation.

Thigknegs of fopeninifers] gones

The thickness of the irndividual forsminiferal zones can be
estirated only very apyroimately, snd they wvary in different arecas
(sce text-iig.3)s The limestone cuteropoing at Farneocorie contains
Q. Yicloricugls and hence represents s stratipraphis inrterval some
vey ebove the base of the intermedlate zere, IThus the thickness of
the lovest zone at Farsooorts is conpidersd to be less than the thicke
necs of the Gambler Limestone recorded in the Varaccorie bores no.l and
2 ez the dovmwthrow slde of the FMaraccorte Fanlt, nomely, 179 foet.
At Dezchport o thicimess of over 200 fact of Ganbior Iimestore hes
been penetrated by bores vithout roeching the buse of the limestone,
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Text - fig.3. Thickness of foraminiferal zones

in the Gambier Limestone



The presence of Y. gonolden in the uppermost beds of the formation
indiecates that all the lmestone belonys to the lovest sone.

In the Mowmi Casbier aves, s thickmess of 210 foet of
Gautder Linestone was rocowied in boidh the Springe bors (in Mmndred
of Hlanche, section 150) and tho fveducers' 04l Yells Co. bore nesrby,
Tho nearest collestad outerop munple, from loeulity B 165 sbout a
wiie to the enst, containe Y. gonoides. Thickness of the lircstone
in the South Avetrnlian 0Ll Valls Gse bore (in Hundred of Hindmavsh,
geetion 195) bas besn recorded ss 392 foete A murfuce sample from
Jocality B 162, in the sewe cection 195, conisins Q. yictoriensis,
charactoristic of the interwedliate soms. Henmee the thiskmess of the
lovest sone in the ares o the noribewest of lount Cumbier is estinstod
to bo ot least sbout A0 feet and probalily eonalderably loss than sbout
390 foobe The latier figure can be Terardied as belnp somevhat less
thar the mindwmem eoubined thickness of both the lovest and the intere
vediate zene in this area,

The Gambler Limestons iz moro than 900 fest thiek in the
Sonth Auvstralien 011 Wells Cos borzs iu the Funéred of Garoling,
goctions 336 and 337, The Joeslities of these bores sre close o he
loeality of cuterop sample B 46, belomging to the intervediate zore,
sl slightly further from Joealdty B 43, vhers the upperrcst zone is
exponeds Thue 4% gppesrs thet the conbined thickness of the inter.

- = MR ERl

wadlate and the levend gones is cbout 500 feet in his srea. The
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thickness of the Cavbier Limestone in the . Addia Co. bore aboud
half o mile northwest of loeslity B 47, from which o sonple Pepro=
genting the uppermost sono has been colleeted, has been rocorded ag
754, fecte

The bighont pample of Ganbior Limestone conteiring
Y. gorolden ir ths Yoleon bore vas colioeted el a depth botween 368
end 390 foot (Crespin, 1954). Since the base of the lestene in the
bore lles at 812 feet, ov

alightly dooper, the lowest zons is mors
than 400 feot thick. It caunot bo detevmined fron Crogpintes fornme
iniferel licka vhether the highest seuples of Ganbiep Linestone
colloeted in the bore belong to the lnteraediate or to the vupermont

SRS
TIMB-STRATIGRAVIEY

Gorrglation

Clageaner has roeently discussed the correlation of Tertiaxy
pirets in Australis and in the Indo-Faeific reglem, swwarizing his
conclucions ir Table 1 (Glacsaner, 1959). No additional date
recepsitating changes ip those conclusions have cowe forth during the
course of the preseat work, except that the base of the Faraccorte
lizestore Vembor is placed somerhnt sbove the bese of Carter's Yawnel
Unit 6, since sirate near the base of thls mexber &b Janes' quarry al

Haresoorhe eontalr B, vigtoriengis (sce teble I of his thesis)s The
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timsestratigraphic relations of the Gambler Limestone in different
sreas are ovmarized is teble 2,

Within the South Mustrelius pori of the Mureay Pasin,
Glacemmer correlated the base of the ¥arneoerts Limestone Merber
with the bese of the M

s Formatden. The top of the latier was
corvolsted with the top of the Gombler liwoplons (in the Fount Canbier
aroa), which is younger %han the tep of the Harscoorte ILimesions
Honbors Glaessner did net refer o ihe Ettxdck ¥arls in his Tuble 1.
Thess marle vere corvelated with the whole of the Canbier Limosions
£uNen fiziglo ondd the lover part of the Havacoorte idwsgione iembor
by Lodirook (1957)s o coneidered tiat ell the limestore strata in
the Vount Cembier arcs vere older than the linmestone at larasooris,

The Canbler Linvestone In Joulh Mweizalia vas corvelsted ty
Clussmer with the Fort Willurge Deds in the Ot. Viucent Dasin, the
Cliften Formaiien and #)l bul the wppermost pard of the Dellibrand Clay
in the Pori Compbell secilom in Vietoris, and ihe Sulder River Lirestone,
the Uprer Glem Adre Clay and a1l b the top part of the Fighing fednd
Maed Ir the Alre River dlstriet of Vistoris.

The bryousal lizestone ouleropping at Fortiand in Vietorie
soniedng Prbuldus usdversy 4'Orblgny, charseteristic of Carter's Faumal
Undt M, end is thus conalderaiily younger than the uiseracsh beds of

Lk Lobnm b

brrozoal limestons and narl seouemce plerced by bores sb Fortland con

the Gambler Limestons in Sowth Australis. The lower strats of s thiek
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CENE [ ]
Naracoorte Limestone 7
] : I : Member .
| Gambier Limestone Gambie r
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I at Portland B

Table 2. Time-stratigraphic relations of the
Gambier Limestone in' different areas

(in the Portiand bore the presence of faunal units 1l at the top and 5
at the bottom is known, but other faunal units have not been distinguished )
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todn Y. concides (Crespdn, 1954, pe33)s Iimus an undetornined thicke
nesy of this sequencs is oquivalent in time of deposition with the
South Australian eutcerops of the Uembier Idmestenc, Mt the emuivalerts
af {he upper part of the foraatlon at Fortland sre wissing in the tyre

0T08e

]

The intervelations of the Ausirelian Textisry Stages,
eotablished fv varlong localities uinly ixn Vielorls, huve been the
sanae of ecugiderable conivoversy. 2avier (1952) Cefined all i
he Upnoy Mlosane and Plioesne Stsges in torms of his Pawal Units,
Asoovding to Carterts definitions, the fLovbler Limesicns in Souih
Angiredda 4 eonlwnlent Yo the Janjulion avd the Longlondiar Stagosn,
pevheps with the exeoplion of the basal zert of the forner end the
vppermoet ert of the Jatiers The Yarscoorle lduesione Henber is
soorosdiamztely emivalent o the lover sars of the bryovesl limesztone
gooperes  ah Forllund i goulwaient o the Bateniordlasn, Hrlccmblen
grd Balrvadelian Stagcns

The AifMieltier n zelating Austirslian Teridary beds to

he shardard dine seale, bazed on Hurspesn strats; for the purpose of
vorlieaide esrrelation, have boen disenseed by Classswr (1959)s Apart
frow the prohlom oo i vhelher the Amiiarian belorys o the Oligoesne

or to the Micesng, the age of the firet sppssrense of &
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which 15 tho most imporitant event from ths viewpolnt of interrogionsl
correlation ¢f the Cuvbior Iivegtone, is »iill cortevversiel. 7The
nrosent writer follows Clsocssner in tenbatively accepidng Drcoger,
Panp ard Socin's {1957) placing of the . lMachiorigs some in the
Holvelian, and kenfie considoring the Cambier lduestone (im South
Austrnlia) ze emiwalent in age 4o &1l Wt the lower purt of the
Oligoeone, and the Amuitonlan; the Burdigalien, and {he lower part
ef the Helvetian Siares of the Mooene. The are of the faracoorte
Iimostone Henber folls within the Aguitanisn end most of the Bumile
golisn. %he uppermogt bods of the bryezoal limestene ot Fortland
are congiderad to be Tortonlan irn ago.



¥ PALIOECOIOCY AHD SEDIVENTATION

IVIRODUCTION

Terripercus mnterial pleyed a negligibleo rele duving the
forzatden of the Ganmbler Limegtoue, ni least as far as the strata
outeropidng in the HYount Combler and the Maracoorie srens ave
sopcernede In the case of such p predosirently biochenically formud
rocl unit, paleoecolepy and sedimentation are intdmately related,
sives the skoletons of rmarine orpenisms constltuto the souree material.

Boologienl factors conbralled the production of the souree
materisl and deterndned the maximuw size of rock congtituwents. Ihe
glue of smallor partieles, and sometinos the slue of all pavtieles,
ves eontvolled by the interncily of wechanienl cvergy and the aclivity
of banthonie orpanisug in the devogitional environmont. Halor moves
ment was vegponsible for selective trangporiation and commimition
durdng ench tranaporistion of fogpil teabs, while orxpuripus reduced
the sise of partieles in the surfsse loyer of seilmeni atl veste IV i
A1ETionlt to ascess the relative iuportence of the laat two fuctors
in debermining the obssrvable gralu gize of the limestoro.

All the above mentioned factorg wers in turn lnfluenced by
paleogeoprapide sonditions, mueh s dopth; distenee frow shiore, land
configuration and bottom fopegrariy.
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PALEOECOLOGY
Eogemigifogs

ethodg

The Foraminifers form the only fosmil group which vas
sublected to o statistical palececcolopiesl study. Thirty-seven
aexples were selocled for wuch analysis. They were chosen to
represent as fully ao possible the sreal distribution of ocutercps
bolonging to each of the throe foramdniferal zones, Mve samples
from the Farasoorte Iimestone Member and one fron the (arhier Lime-
stone gengy gizlgio iv the Faracvoris ares were studied. The
remainder vers selected from the Hount Garbder avec. Six of these
repregent the lovest zone, seventecn the intermedisie zone and six

the uppermost zones. OF the oeventoen fyve the internediste sene, ot
lezat ton represent its upper part (as indieated by the presence of

The washed smmples vobe roluced 1o a switable sive by the

or mathods In sach oape the resuliing gquanitity of
sedimort vas slewved, and the fraction finer than 0,026 inches
dipeerded, The rotalned fraction was wholly or pertly picked, Forase

inifera wnidentifiable bocanse of frapmantation or bud ureservation
vore ignoreds The musber of specimens pleked from individual complen
varice between 179 asd 492, in most casos being betweon 200 and 300,
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Subsequently the Forsminifers wers sortod and the ¢ifferont groups
counted separctely in cach sample.

Begulta
Only four of the foramindfersl proups reconied ccony

comuonly e more than 5% of the total mmbor of specimems, Thage
ave in ordoer of shundriine, ths planktonic Foraminifers, Cildeides,
Goesidulion mbelobogs Prody, and Notoretalis b
and Collins)s The species forming the first two sroups wove not
conclderod Individuslly, moinly becuuse of the impossiidlity ox
diffienlty of assigning the aundant juvenile spesirers belonging

i (Chapman, Parr

to these rroups to sopnrnte speciess The relative ahundances of these
groupe ars plotted for different ssmples on Maps Sa-c, 2ll covering
only the ilount Gezider ares, Samplos from the lowest sone are plotied
on ¥ap S0, while Map 5b roprosents thoze samples fron the inlernediate
sons dn vhich Q. yiotorisnsls is abosnts Intermediste zone sampies
containing Q. victoriensis are plotied on iop 5o and semples from
the uppermost zone on Yop 5d. Fo such map wez prepared for the
Raragoorie area beceuse of the mwllar areal spresd of zumpled locsl.
ities.

The avorage relative abucdances ave also plotted collectively

for samples from the Moracoorts Iimsstone lVomber and for the samplos
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ghovr on Mups Saes, resceetively. Foremindfersl groups, wileh
vevally ocour as leas than 5% of e total nunber of syccimens
wore uot considered siguifieant in this study,

Foraminifersl assemblapor in the Narasocorte Iimcstone
Hevbor dlffer as a whole from thome within lizestone in the Mount
Cavblor area as closely eqpivalent in sge as at prosent determinabls
{eontaining Q. vigtorienais in the chosuce of §o Mismherics). The
Haresoorte asserblages conelst of rulatively fewer pisniterie Forsie
inifera, slightly wore Ciblatdas, s sienificantly loss 8. subslstogn
and #ore Jo howehind than those from the vielnity of Hount Canmbier.
In the Jatter area, sesemblages from the intersediste sone (witk or
vithout Q. yigtoriensis) show only slisht statistiesl differences
in relative abmdaves of Foraminifers from assenblages within the
Lages are more warlable than thooe

urpsrost zonce Iowesh goue asgoo)
foon the twe youngsy mones, ogpeclally vith vespeet te abwudancss of
€. mbgloboss and ¥. lowchinde Hanee the sversgs walues of foramini.

9 P ‘ - 3 E—3 e o - o — = 2
farsl ubiedances in the adx samplas frow iBe lowsst sove are nob ag

truly representative of the zone sz o whole, and are not dirveetly
comarable with those for the younpor zoncs.

ihe porcaniages of Y. howshind and §. subeloboss ave spproze
inntely Lndireotly proportional ia ixdividusl semples, as is best
oxtdbited in Yap Sae Fo mueh correlation betweer the sbuntances of

other foraminiforsl proups 1s spnarent.
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Gonerally, the ecarser the limecstone, the larzer and
mwereslly fover sye the Forauminlfers per wnddt wolume of rook. Sush
diflorencos sre lavgely explicable by seleetive tranuport (see p.42 )
and the small sive of nopt of the FPersainifers as sompered vith other
fopeil partleleos congtltoting the lirestone. In the Yount Coubier
arecy wo ghrdking corvelation bolweern Mtlwlegy and relotive forat
inifersl sbundances vans observed; eweopt In the emze of the bullding
gtovms This ig cheraoterized by ssuewbiares rleb v Ipzvelldny 277,
yvargiculata (Srady) snd poor in the planitonic Foraminifera (plate 7
Fizal Jo

Photorrashs of fovaminifersl sssosblages from seloetsd ssuples,
whlah indieste the ruge of varialicn in velative forwlniferal sinmd.

ances vithin the Conller Iduestons, are Plgured or pistes 6 and 7.

Digepsgion

The Inposelbility of dlailmgnisghing thinner styatigrerhie
intervale than the foraminiferel zones within the Ganbler Iineadone,
togother vith the sxall number of sanplog investipated, ave very likely
the maln reasons for ihe shespes of gipnificant patierns Iin the fornmne
indforel distrilnilons plotied In daps So-de 1t im d40PAcult %o
deterrdne the lative laporiance of Taotors operatisng areally at ihe

gane ime omd changes in scologicsl eonditions 3t the ssoe locality
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threugh tlne. Hence the eignificance of ap erant trends, sueh as
bogt exerplified by the inersase in relstive sbusdssee of e hesrahiing
in o northaorthwwostorly dlrection ian
Yap 5a, cawmot be ovalugtod. Dietrilutien date of € mbaleboss in

ard decreaee of Q. wis
Eegent sedimenta ot wavylns dopth svcorded by @ifferent authors do
not agree closaly, bul most report this species to bw more comon
at dopthe grester han 30 u than in whallover enviremments. Foseibly
the cause of the distribution patiern in Yap 5a wne variaidon in
ecelopieal faclors assoelated with wnriatden in distance from the
shore (ze0 ps 55 )s

Totwdthetarding the diffavence in forsmindferal sssemblages,
it con wot be conclude? thot the esvirenmental eonditions durdng the
formtion of luwestene belonging to the lowest wene diffored considerably,
a8 o vhole, from those exieting Auring the ¢ime of deposition of the
e younger zones. Y. gonoldes, the only irdex forsil for the lowent
zone, 1s absent Ifrom o consldoveble wunber of cemples whieh very
probebly belong to tho lowest sone (see 930 )» Thim eoecios 4
ngually Yound only in coarge or moderntely coarse linmestore. I3 ig
sot ynlikely that the lowest zons gaomles solected Tor paleosce

isvestipgation ave not truly resressniaiive of WM sowe a8 o vhole, siuce
Lhey wers chosen bocsuse they contained Y. gonoidess

A feirly large proporiden of the gems Glbieddcs in Gesbier
lavestene conalste of spociwans with flat or concave dorssl sides,
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vresumsbly edapted to an atiached mole of Jife on sea~useds. Such
foras *indicale shallow water conditions, shundant plant life belng
limited to depths not exoceding 90 metres® (Claossmor, 19455 pe193).
The Caubior Limestons foraminiferal soscenblages agree in o genersl

vay with those sonmidered iy lowman (1949, p.1956) to irdicate &
mid-continestal shelf (mideneritie) snvironment, vhich are choractere
ized by "Creat abundance of gpenera znd speclesy demissnce of Boteliidse,
sopeeially Citieides,"

Swgry ef.cgnglyusiops
In view of ithe shundanco of fiate or concave-sided Cildaldes
and the searcity of aharmectorictically sear—ghore ¥oraminifora, such
ag Milelidse, the depth of the dopoeitional envivowsant of the Gambler
Iinoptons is estimeted to heve varied between shoul 0 and 50 fathous.
Differances botween the assesblages in the Harscoorts Linestone Member
and the linestons in the lount Gonubier area wery probably iodicate a
gshallover depth during sedimentation in the lNarmecorite aves than in the
vieinity of Mornt Csubler.
In the Mount Gamhier aves environmental cosnditions did not
ghaxee notably durdng the

me representeld by the intersediate and the
appermost sones. ihere 1s no conclusive evidenco that conditions duvring
the forswtion of linestone belongirg to the lowest sopne differed
congiderably Syem gubsequently prevelllng conditdons.
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Bricmos
Bryozon live threwghout ¢ falrly wide range of depth

(althovgh they ure sogt stundant in depihs of the continentsl ghelf

sglous), temperature axd salinity. Thelr dlstriluiion is priwerily
sontrolled Ly textore of the mubstreium (Dusean, 1957). Shifting
poxd snd mod, vithout larper debrig, are not fpvonrsble Jfor most
Bryosoas They atiseh to saything sufficiently flem ond cleth, Sege
ok botten, tests of other emiusls and scawvoeds. Brisic currents
ard agitated vater are favourshble to vigorous bryozoel growihy hovever,
forug oan devolon codifieatiens for ledng in duepery quicter wnters.
It sesms that Bryowes, conirery o nest ssmumpticns, can stand g certain
amouwt of furbldity. Amourt of light penetrsting to the sea bed 1s
jumportant from the vieupoint of fowl of Bryosea -~ dlatows, radiolnrisns
etes, ol ovganie slgel sebstrstums

It i ovident that w=nat of the Bryozos wiilln the Gembier

ILimsstone eould not thrive atiacked divestly to the pea-bed during
deposition of the limeaions, Although o cortaln mumber of them probebly
adhored %6 beste of larcer orgenieng, such as found falrly comondy in
the Farsovorie Wmestone Yembay awi losz somsenly in lembier Linosione
goram strighos wost of the fossdl mrticles songidtniinge the depositional
sihotratun were o spall and too 2ssily woved Jor such atiachuent.
Booanse of the greet shondence of ¥ryomoa in the Geubier Idnestsne, i
iz welikely thel they flenrished direetly attushsd o = more favourslle,
rocky sos-botiom cuiside the deposiiionsl ecuvirenameni of the euleropplog
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Mnocstone studied. It iz conciuded that, ercept for the velativaly

Betepare and pimllar tyves, some of which

are probably progorved in growth positlons, ae well as the uncomson froe-
Living Dryogoa, the prodominent arboruseent individuals lived atiachied
meindy to algas, vhich have not been preserved. An ancliogous
gltuatlon is often obuorved in Recont seas. As dimousesd en pe 44,
the presence of slgae in the dopositlonsl envivenmeni of tho Gambier
Lisestone is aloo strongly sugoosied Wy the abundenes of flat and
concave-glded Cibieides iu the limestones Allhouph nlpze thrive best
on hard, rocky sea-botioms, they are by no peene uncomwon on relablvely
goft seambeds, vhers they live archered by rool.like pwocesscs.

It appenrs thet wmoat of the Fryomos in lizestone in the Fount
Canlier avea correspond to Stach®s "vinculariform types® - arboresesat
forss vith Yereet, wigid, often navrov mubeylindrieal branches®, (Stach,
1936, pe62), which vere stated %o be uost eomnon in mxderately desp or
gheltored vators. In Earncoorte ldmcstono Venber thore ias o greater
oroportion of Stach's "reteporifora types) silegedly comwou in sublittorsl
anvironuentse



4] -

SEDYVENTATION
Geperal

The Gambder Lincstone was deposiled in an environment in
which the Intensily of zechanieal energy, widch eontrolicd the mube
carive erosiony dopopition ami selective transport of sorileles
differing in slue and shape, waried cossidersbly both in space and
in s, The usually swell lateral and vertlesl sxient of isdividual
oxpogares of the lnsstone, and tho imposadbility of relating
aecorately one exposure to ancther in & vertleal, sirastizvaphie
senso; wake 1t diffienit to determine the relative importence of
areal, contemporanecus waviation, comirasted to varintiorn through
tine, 2 the underlyirns cguses of litholorieal diffuvenses between

different cxposures.

Yorigtion in gpace

The madr sgents of mechanieal energy during the depogition
of the lmsstone wore windeinduced weve cetion and tidal eurrents.
Hore porsistonty porsonent eurvents aloo way have exizted, but nothing
is lmown coneerning tholr strength or ddreection. At any one time,
nmechaniocl emeryy decreaencd vith inersazing depth, which wae at least
approximately correluted with lnerccsing distanocs from the chore.
Although generally soarzer sedimenistion was predominent in areas

rearer o the shore, s uniform gradient in aversge pvain-gize perpens
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dlenlar to the comst line was probably not establighed, due to
irrernlarities of botiom toporrephy. Stromgly winnoved, richly
bryozosl sediments weve 1e4d dovm in relatively challew areas or

on lov ghosls of comparaiivoly small lateral extent. &uch selimente
sre axemplified by the Varascoerte livestone Hember axd the bullding
atone (in the Mount Gombler ares), respectively. For recsons
diseunsed On Pel5 j bryomesl prowth was vigorous in thely envireusenis
of depositdon. Tive seliment particles vere carriod sy by seloetlve
tyaneport and deposited in deepex, more guiety bordering or mrraeding
navte of the envivonseat, Thesc fine, mostly upddenitifiable particles
ave considered to ove their origin %o Traementation of fossile by
vater movemont cudfor tho comdmuting sctivities of henthanie orpanisns
{see pe5l )o Tho fine material was lmcorpovated within the sediment
togother with layger vhole or breken fouedl tests. A purt of these
wers trongported from neighbouring arens during briedy move than
ngeplly turtulent perieds, vhile others were srobobly not ehifted
afior tho death of the orpenlsss scoupying the tosta. The cedlmont
fornedt Sn relatively culet parie of ibe doposltionsl environment of

the (embler Iimspions ie bost exemplified by the ealeoipiltdtes and

" pins celoarenites euteropping in tho vielnity of Port Hac Domielle
Travgnarh

Yhile ihs comgidinant particles of the limesione vero Lranie



novted Jargely by trasilon aleng the sesebed, some of the fine materiel
vae voved in suspongien, Fine terrdgenous particles ey hawve boom ot
jeast partly wind-borune, Zafting of fopells attached te floating
goumuseds ndoubtedly sleo took plaee, twt wee probebly not imporbtent
quantlietivoly.

Yaglatien dr tieg

The mein esuoes for the veviation in the inleneliy of
socheniesl enerpy thwoupgh tino, vepresented bty vertiecsl veriation
in ithology at rumevous quarries, vore changes Ir climatie and
ocenncprephie canditicns, The absence of deposltlonal rhytluse or
eyeles indientes abrence of suslaile cscdllations of the egmlovel
or of frequently sltemstirg gubsgidesce and uplilt of the seawbed.
The areas of coarss and fine sodimentstion, which were muiually
exelnsive thourh laterslly Srensitionsls expanded and contracted
gly as the distribution of mechanicsl energy changed aveally

Sedinentation vas not coxidrmuons in ary part of the
depoaitional envirvenment of the Ganbisr Id.mstom, Wk was interrupted
by muserous ghort periods of local non-depositicn and submerine ciosion,

due 4o fluctuation of the Ioesl bess lewvel alterantely above ard below
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the sea-bottome logt of puch pevicds have not left clearly dlscerm.
shle marks in the sedinentary vooomds FPoriodical stemms were larpely
of oo short & duration to do much more than effect s ceriain amount
of selsctive trazsport of materiul from shallowor to decper aveas and
mix the sorfsee loyer on the sea-botiom. Uuring considerably louger
pariods of contdmed elrong wvnter sovemeni, dlastens, such as best
oxomplified by tho coarse bed at the buse of the laracoorte Linestons
¥ouber, resulted, Bryopoa, oxecept ithe vory conrss onop, were orofed
fron the soa-hod snd transported to more guiet snvironments, vhile
the largor maerofossdils, beivg move vogistant to tracaport, were
concentrated, wiidil thay wvere sufficiontly sbupdant Lo protect the
undorlying finer sedlments fven fMurthor erosion. Yhen the intensity
of mochanlieal enoryy decreaced, dsposition of the goverally finer
Bryozos uas rosuseds

Gomgparieon beluegn different apess
As alveady mmtioned (p.1l ), lizestore onteropping in the
vicinity of Moumt Jambier and Y ths wost and norihwest of it is
geneszlly coarser than the cuberops in the eonstel area, especislly
onar Port Mee Domnelie. Thle may be due o the slivaticn of the formesr
arse nearer to the arclent shove lne {pee p.55 ), and premmably
Gepositlon at a shallower deplhy than in the case of the Fort lMae

Demoll areas  Alterastely, it iz 2lso possible that deposition throuch-
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oul the timo ropresented by the lover forsminifersl mone, whose
outerons oceuy madnly in the sres to the west and northvest of lount
fasbior, resmulisd 1o generally sonevtiat coersor limostenc than the
outerops reprosenting the Intersadiate or the uppermest sone.

ihe Yareoocrte Limcstone Merker vas deposited under shallover
corditions, with vater sovemert sumerally stronger, Mt similerly
gomevhat wariable in intensdty, than during the formation of the limee

stone ovteropuing in the Mount Gssbler area.

Ae¥iyifias of oreepiges
A large varioty of orpeanisae may dlsturb and comdmvie the
sirfacs loyer of sediment op the botion of the sme iy burroving within
it andfor pasedny the sadiment thyough thoir alimestery ivactse
R  of recognizsbly burrowing orpanisns (G.gs cohirvoids) are uot
atundant 4n the onbier Llwestors. Verlous endeals, guch as vorns,

helpthurians and others, mey have boon lmporiant g Durrowers or
geavengers, bul bows sot left sny identifichle skeletal ports or
sresorved sedizentary structuxes wiihin the llsestons.

tiemersliy botlom seavengers profer o finsezrained subsizotum
bocause of iis sronter comtent of finely dlssecinsted orsenie ustier,
It is not lkely that they were commeon in the depesiticnel environ.
manbeg of the relatively coarse Vamaesorte limostons Vember and the
llding stone. The abeece of wall developod stestiflention ond

pavellel orientation of elongato pmortielos ir gueh limesiones ig
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probably largely dve to tho ocarseness of the sediment, mixing of
the surfuce layer by perdodicel storme and pruedusl, rather than
sudden, owvarall chanpes in the strencth of water zovenent.

Benthonle scavengors weve probsbly meve cormon in the
environments in which the fine calesromites und esleisiltitos wore
formed.
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VI PALEOCEOCRAMY

The Canbler limestone was deposited over an area in which
the continentel ohelf morred lnteorally with a shaliov eplcontinental
sex (the "Hurravicn Oulf™® of suthors)s Sedimentation during the
fertlavy in southorn Anstrsiie hao been diseussed by Glaesgner (1953a,
b)y who stated: ¥The area of Terilary deposits in southern Avstralia
io gssentially o "moblle shelf® In the penze of Tulmoff, which makes
1% o miogeosyncline in Stille's tevminology.® (Glasssmer, 1953, pedS)e
Yore rosently; the history of sedimontation in thoe urvay Basln,
dnvolving alterreting subbeorgence ond uplift since ot least the ddle
¥osozolc, hes boer outlined hy Indbrook (1958),

BEGINAING OF SEDIVERTATION

_ In tho Murray Besin, ®"the beginning of the Tertiary was
marked by pertiasl uplifd end rejuvenation of the land surfaecs ond «..
sedinentation vas comparatively repid.” (ludbreok, 1958, p.105),
During the Facene ani early Oligocene the paralic Knight sasde were
deposlted; theoe ave overlain in pome areas ly the mavine Duseleuch
Bads, Subsequently the sea retrosted axd e relatively short perviod of
non~deposition and eroesion follewed, At the aren becams mubmerged



apadn, a basel eonplomerate, wvaaying lstorally beth lv thickness and
in Ume of depositlen, wos lold dowine 4z the depth of the trangyressing
sop ineroasad, the fowatdon of the Gasbier Lluvgsione woe indidatod.

TEVLUENCE OF TECIONIC MOVEMEIS

Deposd tion of the (embier Iimastone was influenced %o a
gerteln extont by contemporaneous teotonic movemeants, Iimestone in
the Houmt Combler avea was lsid down in a wove rvupidly subsddivg
repion then the limostone mesr Yaraccorie, as iumdicaied by the
difforance ir thickooss of strats reprosevting the lovest Toramindferel
gong in the two respeoctive arcus (see ps 32)s 4 slight uplift of
the Fodthawny Pidee relative to the Geabler Sunlkiands may hawve boen
at least portly roopepsible for the inerensed aversgs grein mize of
{ho larocvorts limsstone Menber ap comparved to the underiying Cemblier

Iimestore goneu gtoietes Yo erzyesponding chenge in lithology of
strate of similor spo eon he observed in the Hount Canmbier aves.

The sco vas generally challower over the Padthawmy Ridge
than over the Gamblier Smnklandse A numbor of the sranite zaeses oube
sropping a% vresent over the ares occeupied by the ridge srobably existed
ng islands durimg the Oligocems ond e Mloeame (forsing the “Palthewsy
Avchipelago® of Spidge, 1952, f£ig.7)s %hese islonde were sorotizes
at loast parily covered Ly the trenspressive sz, az evﬁema% Wy
avenaceous limestons vestiny on granite (Chepmen, 1943, pe39).



FOSIYION OF SEORE-LIIR

The position of the choveeline in the pouithcastern: part of
the Murray Dasin durlop the deposition of the Gunbler Limestors con
bo ostimated only vory apivoximately. The elsy coutent of the hwyozosl
linestone inerenses toward the Dondas Bighlands fn Vietorday Wt tmaly
1itiorel deposits bave been almost totally ramewved I subseouent
erosions Thers is no evidence that the position of the shoro~line
chenged sdpnifieontly durdng the Formation of the Canbier Limectons,
apard; of ecurse; fyrom the very carly sleges of the trensgressions

Haximom extent of the tyunspreesion in the lurrey Dosin was
roached duving the deposition of the twmm Porsution (Indbrook, 1953,
1e109), i.o. duripy the time ropresonted by the intermediate end the
uppermost gones i the Gambdor Limestors. Such an ogtdsate’ meximm
axtent of Md.Tertiary seus in shown Yy Sprige (1952, fig.7)e Accoriing
to Sprdcp'e fipure, the Narsecorte sree ves sltvaled eleser to the
ancient shore-line then the Yount Uasbler area.

LAYD RELIEF

The small smount and {ire prain slze of the texrigenouvs
satordal in the Cambler Idwostone supsects 1het the relief of the
lavi surface, oscumylsg the erse of the procont Dimdes Highlends, wes
at least moderately mature, ond that mo lasye mivers oxlsted in this
avres during the 0ligocone aud the Mocens. There i3 no conclusive
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ovidence that the lard surface wag & peneplane during that time.

CLIMATE

Iitslo can bo said about the climate of the scuthern
psart of mstralia during the Yertiary. Recent work on oxygen izo-
tope neasurements in fooeils by Dormen and G211 (1953, p.%9) sugrosts
"hicher temparaiures in the mid.Ceinosele, but faliing awey from
this poak in both the oarlier and later Cainosoice®

Efp OF SEDDMENTATION

Since an urkpown, presmably laterslly werisble thicimess
of gtrata has boen subgequently removed from the top of the Ganbier
ldsestone by croslon, 1ittle is kaow about the seddmentation Gurdng
the elosing stages of ite formation., The youngest Cambler Liuestone
beds in both the Mount Cambier and the Feraceoris aress are older
than the uppereond bryososl limestose sirats at Portland in Vietorla
ard aleo thon both the Horgan limestone end the Pota Limestone in the
¥orrey Basin. It is imposeible to sey vheither the ebsemec of sueh
vounger seiimants in the Scvth Australien pert of the Canbler Suoke
lands and on toy of the Padthmmy Horst is due o uplift and pofie
dopoaition durirg the [ddle Mocwme or due to yelalively grester
1plift and hence eroslon of a groater thieckmess of sediment during
late or moet-iicesns tinos.



VII DIACENESIS AlD WEATHERING

COVPACTION

The genorally high porosity and moderstely loose packing
of morushed congtituent particles indicete that e Canmbler Idre-
stona hae not undersone severe compaction. Ghe only direet evidenee
of compeciion are couprossed masrofossile, especially echimoids,
which ave cecaslonaliy present ir the limestone. Frobably a corinin
amount of cementation tock ploco shortly after dspositlion, dhus
forndng a rock capable of withstanding the low rressure remiliing
fron comparatively shallow burisl. OCompaction, or lack of it, in
limsstones i¢ stili not fully understecd (Weller, 1959).

CESENTATIOR, HBCRYSTALLIZATION 4D IROR.STAIRING
The poricily observabls in hawd specimens of the lirositone

ard under the microseope is ;

vy alnes wsunlily the ocutlines of
fossil fragments in thir ceoblongz do noet appear %o be notebly corroded.
Secondary porosity, caused by solution on o large scsle, ip dlpevssod
on pe G

On the whole, the Gambler Linestors is not extensively
reeryotallized or comented {see po 9 )e OGenevslly, the passage of
ground vater thwough the limestone must have besn sufficiently ropid
to prevent saturation of water with Gacﬁa and its sobsequent pre-



elpitation, exeept near the wory sarfase, Tiovever, some recryetelli.
gatdon end comentation has taker nlnse throughovt 4he rock, since
none of tho foraminiferal tests within it have fully reteined their
origlnal slassy appecranee, and the liroctons is ngally at least
weaidy cohierent. The proeesges of rramiar eonemtation and drugy
growth and, dn nore advanced esses, pruin grouth gemm glriets
(Batiurst, 1952) have beer the most imvortent in affeoting the

fabric of the limsstone. The extonsive cenentalion, recrystallization

and dolomitization cbserved in certain aveas (pe13 ), comvenly
supoclebed with faults, may be due to the grownd uater sapply aot
bolng consbent emovgh to prevent procipitation wiihin the Mehly
porzcable rocks A2 alrosdy mentioned or pel3 , in loes sxtensively
allered exposures recrystallization, cementaticn snd the more
locelised irenmgtaining sppear to be revwehly sorvelated vith varigtion
In average sraln.size and the acrocliated warliaticon in origzinal parvowm
abllity of the lizestone. EBewever, those processes have taken ploes
somewhab baphasarily with respect o beddins plaves witidn the Podle
Althovsh sose reerystallizaticn and conontotion probably
oceurved falrly shoxitly after deposition, 1t is conslder:d twl both
thess processes and ironestaining wore most astive at a lats stage of
disgensels in Umestorne uplifted above the water table. The rapld

hardendng of the Mount Sambler Wmildine stone after it hag bosn

o

quaxvied indicates thel water lose and cementation take place rseilily
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in Unontone copesed to alws  Hovever, hard, erystalline limestore
hie been penetruied in bores st depihs well belov ihe water table,
Bege in the Yelsen bove (Crecpdn, 1954).

DOLOMITIZATION

o nature and age of dolomitizetion of the limestone in
he MNount Gambler ares hag been discussed Ly Gockrane (19523, b).
Since the dolomite cewurs woinly in areas assoeisted with proved or
inferred faulis, sost of the dolomitization is considered to have
occurred at o rather late slege of dlagenesis. Panlidng and jJoint
forugtion in the Canbler Idzestone were wost netive during two medn
perlods of uplift, an sarlier one in Mddle or Uoser Woeone and &
later ene durdng late Pliosene and carly Pleistocens (see p. 70 ).

The nont lkely source of magnesivm recescary te renisse the
ealelum are the fopsil ekeletons within the ldmestone 1tpelf, The
tests of meny Bryozoa and orgenisms belenging ie other groups proseat ia
the Gambler Idwesteons may eondain a relatively largs amount of e 603
ir solid solution with Ca C0y (Pedrbridge, 1957)s Very likely such
tests vere dlzvolved in certain parts of the lizesione and the ¥g dong
ia pround wabter misrated alomg foulte and mmaller fractures to replace
the caledmm o ‘o ho precipitated ae dolomite in ths interstices
betucen the constituent partleles of ithe rook im ihe vielnity of



P < s I

fractureg. Prodbably mich of 4he dolomitizmtdon hop token plmee neay
ihe murfacep hovevery Crecpin (1954) recovds dolemitis linesiscse ot
depths of 582 Teot nnd GO7 feet in the Veolson hove,

The deleadts fn the Yeunt Genbier ares ig eleracterised
ty a comparatively coarss fabwic, » wmelly extansive obliteralivn
of foscdile vudt the sboence of thin, fndterbedded lisosteones Ascoming
to Foirbridge (1957, p.152), theso properiies sre ponerslly features of
late diaporetic relasoptisn.

Dolouiidsetdion 12 o malhey poosly wiersieod process and
czn take pluee in a vide wriety of ways (Fairbeidee, 1957) It is
ot wnlikely that the dolemites in tho YMount Ceablay avea vory both

in roppeet to the trne ond the oot wmiled of thelr origine

CHERT FORMATION
A pogtedepositionnl orizin of the chert nodules and dayews

in the Caxdier Linmcobone is strongly Indicoteds The bamdary betuean

the nodules and the ourrowding rock is often trencltional. The
neinles ars eounonly Iaxregularly shisoed, ssieblzes wory larpe end uwith
oliow cenirege Ghe wareploeed ox parily veplassd fossll fragwents
vithidn the ehart gosvosr the sese mutvel derturyd relationdhiips as the
fegedle in the purrowding lirvestons,

The gilice forming s nodules mod bonde iz considered to

have come from within the Gasbder Idwestone lipell, Mary cuthors, Gege
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Biever (1957), hold thal the majer mouree of epigenetic miliea

in lzeslenes are the slllseous losbe or parts of teste of varlovs
orgaulece, thie west comvon belup sponges, radiolarisue and distoss,
Calsified sponge spicules have boon observed ravely in the Caubler
limestone, while silicsous sponges oceur shamdantly in the slshtly
older (Upper Eceene) Hlanche Polnt Merl in the neibewzing St. Viccent
Pasln (Gleesmmer, 19530, pel4R)e Hodiolarian ard diatom tests bave
rot boen soen in lbe Combder ldusstone; sueh say have been oziginglly
mresmnty bub subseguently dissolved, und the silies concentraded amd
precipitated to form chert layers. Other workers, c.g. Yalker (19560)
wilarline tho irporiance of alaptic quarts grains ss at least partly
the soureo of suthigenic silies, in corbosate zocks. Clsstle qurts
iz present In the Uembler limestons, thovgh in Mmited gquontitica.
fdnes 1% lo wnlikely thet larpe vivers ewiered the ssa in whiek the
Yaiblor Iivestone wus depogited (e pe 55 ) inovzanically preelpituted
ziliez, such es discvesed by Bion ad al. (1958), eanuot bo concldored
to have beoen Ispertant ce sourer upterdal for chert Torustion,

Whiic wost, thovgh not gll, workers on the zeochemisiry of
gllieca ezree that chert nodules are formed Yy diagensiic rodistribution
aud later replacement of Mumestone by sdlica orisirelly widely distrie
tarted throughout the rock, ithe exsct vsivre mad ocsnzes of these PP
couses ave not kuewme The theory pustulated by Zewell ot al. (1953)

0 enplain the slumlieneous solution of silies and procirdiation of



enlelte, and vice vorpa, in difforent beds of iho same limestone
mit, vas based on solubility cwrves of silics and calelum carbonete
given by Correns (1943, 19%0)s love recent work hy Alexander et ale
(1954), Eranchops {1956) snd Olssoto ob als (1957) lnvalidates
Correnp? resulis,

The time of foruation of chert after the doposition of
linestone 1g alpo sublect te contyoversy. Irebably ehert nodules
orlginated at semevhat different diagenetie stoges in differeat, and
sprhapg in the gone, rock wnils. Ooue suthors hiold that the formmiion
of chort is zainly an carly posi-dopoaltlonal procsse, sinee et that
ptage the mizration of flnids within the rock ia most selive booceuse
the primary povopliy bas vot bees lost due to subzecnend cementation,
This Muitatlon is probably of little ismortance in the case of a
highly porous limectone, such ge the Cenlder Iisestonse Rutien's
{1957) main reapen for postuwlating an early postedepositionsl origin
for chert nodules was his cbrervalicn thet angular, broken chert
frogmonte ave sosetizss assoclated vith the nodules., SBuch an assoc.
iation has not besn observed in the Gasbler ldwestone, and fossils
within the podules sre not moticeabdly beticr preserved then those in
the surrounding 1ol

Cthey cuthors maintads st formation of chert is wainly a
late ddagenctic procoes. Onc of such is Bufkowskd (1952), who cone
sldored that fine, dipsemdneted silies ir llmesbons govs inlo solutlon
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under prossurs csused br the formation of gases due to oxidation

of orpenie usilor within the sedisent,. Fressuvs iz roduced Wy the
osgape of such gases vhon Jolots and fractures develop in the rock
during uwplift of the lotter, and the pilica is precipitated at
sariein loel as a pel, which logeg water and haxdens, While it is
rot wnlikely that the Canbler Linestone chert nodulss came into
axlietenes aftor uplift of the luscsione, thers is no definite evidonce
for thiz, slneo the chort, wlike the dolomite, does not appear to

bo ansoeisted with feults.

Twenhofel (19%0) considersd that most of the replacement
of coleite by silies ocours 1n the zeme of weathoring above the
water tabls, due Yo mdereiion of pillea disgsolved froi the everlylng
soil. Since Crospin (1954, pe26) recorded chert from depths of up
o 32 feot ir the Yelson bore, ab least some of the cheri in the
Ganbier limestone has boen forced below the wmier teblo.

The conecntric bumding not upcomionly observed in chort
nodules in the Fount Gambler aves may have boon canzed by éAffusion
{the Ilevegzng phenomenon)e A similar explaseiion has boen sdvenced
by different emihors for the hollov cenires of nedulen. Sufkowsidi
(1257%) congldored this feuture {o have been caused by contraction
Saring deliydrations

WEATHERING
A notable feaiure of the Cambler Limeztone is the large
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murber of caves, sink holes and saaller underground cavities. These
are the remlt of solution associated vith movement of ground water.
Such solution iz a late diagenctic procese ccourring after uplift
of the region under consideration, and is influenced by the fracture
pattorn formed within the limestone duzing or after sueh uplifi.
Some contreversy exictc sg to vhather underpround cavities originate
meinly ahove or bolowy the vater table {Davis, 1920; Swirmerton, 1932).
Yrom his study of eaves in the Fullarbor repion, King (1949) con.
gldered larpe, doep-seated caverne vithout or with poorly developed
stalastites a:d stalegmitos to have formed by solution below the
wator table during a former, less ardd perlod, vhereas sualler,
gheliover caves with well developed dripstones vere thoupht o have
originated mwore reeently sbove the water table, The caves in the
Yiount Gambler and Forvacoorte areas do not gous t be differentisble
in this sanner, Ulost of them contein plenty of ptalaetiten and
stalapulten.

A less notable featvrs of Cambier Linestone are the “pend
pipes” or "eclay pots® somotimes visible in querry walls. Thesze ave
norrow, approxinately vertieal; Vecheoped cavities exterding down.
wards from the swcface into the limostone; and are veunlly filled
vith soll.

Unlege it has been hardened by extensive dolomitisation or
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comertation and reerystallisation as, for exmmple, at the Up ord
Dovn Rocks near Tantanoola and in other arecs asroelated with
faulting, the Gambier Limentone does not resist weatberding.
Forvation of kunkay a% or near the mwiaen ic widewppread, but
variable in intensity, Residuzl chort podules or Trsgaents ary
distributed in the soll or an the surfaes over lirge areas. [he
oceurrence of guch resldual chert in County Groy has been deseribed
by Willington (1956).



VIII STRUCTURE

HOURT GAMBIER ARRA

The precent investireiion has yielded now information
sbout the strueture of the Gambier Idnastene autoropping in the iount
Gambier ares. Siruetural study ir this recion cen not be dased on
mapping of vnite of different lithology, einee thers are no consiste
ent, omprable changes at definite siratigraphio borisons. The slight
dlps meagurable in the flat.lylng strata do not add up to a comprehen.
slve overall pleture and only indleate loosl irrssularities of the
geveral sirueture. here large dipe are observed, faulting ia
obvious or inferreds Interpretailon of strueturs during the present
investigation hus boer based on recopmition of the hostraligrapbic
gones already disoussed.

ihe distribution of outerops belongine 4o different zenos
(a8 far ag it Jen been pessible io detormine this uieropaloontolopiesily)
1g plotied em Yop 4o The strueture of the Gumbler Limestone showm on
Yap 4 has been irnced, with winor modificaiions, frem & somevhat lnter.
pretatdve, unpublichod map by Mr. B.C. Sprigg, vhlch inecorporated both
the biostratigraphie data of the present writer and the observed
stroetural contours such as plotied «n the 1 mile Cazbler ard Nortmabore
land geological sheot. The two kindp of dala agree rather well. (4nor
dlserepancies ave probebly due to not all the atruetural contours
roprosenting bedding planes.
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To the woet-northewost of Yount Garbler, Mmsstore belonging
to the lowest zone is exposed over n congiderable saven, with the intor-
nediste zone ovteroppirg rear Tnotemccls. lowest sone onterops,
surrovnded by those belomging to the intermediate sone, indieate the
sreseuce of & "oloeed® atruetura) high luvedlately sonthuest of the
vount Salt homostead s few ulles west of Mount Schank. The northe
sasbern bowdary of this struebursl hich is forued by the lount
3alt Fault (named by Sprige, unpublished uap), the presense of whieh
is supcestad by the short distunee separating llmestose ouiereps
belonging to the lovest and the vppermost sones in this avea, without
irtervening outerops of the interuediste sone. Flally dipring sizate
to the rortlwest, southvest and southeast of the hizk are indleated
by comparaiively wide avens gerarsting llmsstone sulerops represents
ing the lowess and uppermost senss respectively. Isolated 1ovost

A fairly lsave srea extending frem to the northeast of
Honnt Salt homestosd in a rourhly ecsiwsouthecant dlrection towands
the Victorisn bovder iz charscterised by lusstons cuterops belorging
mpinly to the uppormost zones Intervedlate uine strata ave axposed
directly to the south and esst of Nount Sehank and to the west of
the Somth Avgtralisn part of the Clenelg River. ¥arrower aress of

uppermost sons cuterops, separabed by linestore representing the
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internediate mone, extend in an spproxinately northvesterly direstion
fron Fort lMpeDomnell. Sestieved upsermozt cone outerops oconr clso
in the vielndiy of Kongorongs

Intersediato sove outereps are predontnant in the nedghe
bourhood of Hount Ganbler, to the southeast of the strustueal high
aoar lount Sall homestend, and iv the coastal area betwecn Port vae
Donviedl and Discovery Bay (near the Staie border),

Hhile somo fenlbes in the Homnt Cambler ures are warked along
at least a pavt of their extent by tepographiosl bresks, sheep dips
or breceiation, the exisleusce of oihers is inferrsd 7rom linear moncs
of extonsive dolomltisetion (Spripgr, 1952)s Tho distribution of
locallities from vhich suiteble wigropaiecontologlesnl sampies wers
collected iz nol sufliciently dense, mor 1g the reseluticn afforded
bty the compursbively dhiek ferwminiferal sones gufficiently shorp
undor econditions of low structural relief, to confirm cbperved op
inferred fanlts or to delineste nev, undiscoverad faults. HNence it
ie difflevlt or imposzible to secertain the relative importenee of
faulidng and folding, as causes of the obsorved strueturs, and to
deternine the cxmet relatdonshiy between these two intergrading 0O
cessene Folded miructore, sueh uc observed in the flat area a fow
udles northwost of Fount Schank, is related o the general interplay
of piresses along approximately morthvest and scuihwest trending

dntersecling Unec of weskness. lowever, it is not the result of
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sizpls "drag® slong fanlls, and should not be reforred to se "foult.
foldlug®s

Jointing in the Genbler Limcstove has bown disevssed by
Sprigp (1952, pe38, fig.9), who conslmcted rosetie dlscrevs on
the begis of statlstieal weagureneuts of joint direstions im vevious
sarte of the Mot Gasbler sres. Jolnts are best mess or flat purs
fasee of onteropplvy limestone, avwi commonly stand ovl as ridres of
zore registant povendary infillings of lime, They are evidentiy
related to the genoval stroectursl patiern of northwest and southwaest

Fo additlonal informatiom abont the structure of the lizew
glone in the Havascorie arvee was oblaived, giree all the llsesiona
somples collesied from the latler belong to the come sene (the irtore

moddate none).

The tire and the relative effect of tectonie movements, which
differed in tine, on the structure of ths Cambier Iiwestone, can be
estdmated only aporoxizmiely. The ocenrrence of at leset zontle wove.
nents derdng the doposition of the limestore in suprested by the
difforence in thiskness of the lover sone of the Casmbler Idmestore in



w T -

the Yount Cambler and the Iarscoorts areas, respeciively (see pe 32)e
¥ove intense fauliing probably scovvred duripg #ddls or Upper iocons,
whon the Cambler Sunilands wore uplifted and erodeds. AL apivoximctely
this time & larpe thickness of pedlmsnte wac remeved fyonm the upthrew
side of the Fars Fault 4n the seighbouring St. Vineent Basin (Clacazszner,
19532, pe36)s Toctonic movements also took place in the Muray Hasin
during the Pllocene and the Quaternary, but the evidenes of their
afieet on the lond surfaee in reistion fo the sou~lovel ie rother
seantys For amample, the extsud of the lover rliocene itranegression,
during whieh the Xalimnon beds ot Muddy Creck nsar Hemlliton vere

laid down, iz urknowm, Touardec the slose of ths Flicecne or early

ir the Pleistosena most of the Garbier Sunklards bocane subaerged

by the ses. Bossl Plsictocene sediments are knovm from the Glemelp
Kiver and Fortland zress in Vietoria, and bove been recowvded in bores
1z the vielnity of Tintdnara in South Avstrelle (Sprige and Doubakoeff,
1953). Accoriding to Boutakoff (1952), the formaliion of {the Formuwdy
Platforn in the southweatern coreer of Vietorda is Fllo - Flalslccene
In ago.

As ke land slowly smorped again during the Qualerneyy,
mscoscive standstills of the yotresting strendline were marked by
ssolisnite dune ranzes (Hosefeld, 19503 Sprigg, 1992)s During ihis
pexiod the Yount Cambier reglon wma subjected to gentle upwarping
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elong an eprroxinntely sorthesst trexding axie, wileh paceed o fou
adlos lo the nevihvest of Hount Coesbier (Sprigs, 1952, P1p.9).
Another indication of teclonie activity during the Pliccene and the
tnatervary are the voleanic rogks ir the vieinity of Mount Gasbier
and dr the Vietorian mert of the Cesbler Swillands, Recent eerthe
quakes indieate that pome erustal adjusting to strosses is still

golng on in the nroes,



IX FORAMINIFERA

INTRODUCTIOR
Scpegal,

The Gambler Limestons forsminiferal founs has not been re-
viously deseribad =5 a whole, although certain species fyom this forma-
tion have besn figured snd desariked by earlier suthors, A4 number of
species have been llsted as seourzing in the Gambier Limestone, 2,g, in
Crespin (1954), imdbrook (1957, 1958), Exeept where no doubt exists
regurding the identification of species referred to, records of species
unacecmpenied by figures or deseripticn were not considered in the
present work,

Hore than 10 species, including Notorotalis cambierenss 5P
nov,, are desaribed er recorded frem the &mhier Liuw'&anee Species
not previously deseribed in detail fyom Australian strats sre deseribed
fully, with emphasis on their morphological variation and similarities
with ¢ther species. Known apecies whieh have lLeen adequately deseribed
from the Australian regiom, or which ocour very rarely or are reyre~
sonted in the Gambler iimesione only by pooriy presorved specimens, are
recorded and distusaed, in most casses btriefly, ‘Uith few axcejptions,
unidentified species represented by rare or only fragmental snd poorly
preserved tests are not mentioned in this thesis,

dome of the publications referred to umder the selective
synonymies in the subsequent systematic deseriptions have not been seen
in the original, tut only fide Ellis and Messins (Catal, Foram,, 1940
et geg. ).

Specimens figured in the illustrations of this thesis have
been registered undor mmbers F 15, 290 to F 16, 159 and are deposited
in the colleotion of the Geology Department of the University of Adelaide,

KSelgtionships of fayngs
The Gambier Limestonc feumas show close similarities with
Victorisn faunss of similar age, all possessing & considerablc mmber
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of species in common, Carter's (1958a) work en the Uligocene and
the Hiotone fmumes from the Alre distriect, Victorim, has been most
useful for comparison. A copy of the illustrations (but not the
text) of Carter's (1959) unpuilizhed thesis on Tertiary Forsminifers
from Gippslard, Victoris, was cisc avallable to the writer. Three
of the specles desoribed by Usrter are assigned to differemnt goners
by the presemt writer, namely Hangawaia scozes (Finlay) (~esglins
#20p08 of Carter), Javelinonion centroulax (Carter) and G, ghesum
(Carter) (=Astrononion cemtroulax snd 4, obegua of Sarter), Gibigie
des perforatus (Karrer) of Carter is referrsd to . pseudoungerispus
(Cushiman) in this thesis,

The Gapbier Limestons fammas elso show close similarities
with faunas of equivalent age from lew Zealand, desaribsd mainiy Wy
Finlay and Hornibrook. Representative specimems of spocies originally
desoribed from New Zealand, identified for the Geology Department of
the University of Adelaide by #. deB. Hernibweok, wer: very useful for
comparison,

Lesa slose affinities exist between tho Foraminifers in
the Gambier Liwestonc and faumes described from the Oligocsmo and
the !locene of Europe and North and Central America,

Sigvgrisl gtudled
Forsminifera in samples belonging ¢o the E series and selec~
ted samples of the V series, as well as in the bore samples memtioped
in the goperal introduction to this thesls, were studied in detsll,
Samples collected by Geosurveys of Australia Ltd, from the Mount Game
bier and Heachporl areaswers exemined superficislly for purposes ef
blostratigraghic mapping,

Somparative magexial
Comparative material zrailable during the course of this

work ineiuded the following femnal snd species glides:



Collection of the Geology Depuriment of the University of
Adelalde =

8lides V 26, ¥ 27 (Dartmoor), V 33 {Caldwell's Cliff) and
¥ 34 (Wyering Bridge); =2ll frem localities along the Glemelg River,
Vistoris, In exoeptional cesss, wore mo suitable spceimens frem the
Hount Gasbler area were available, speocimer:s frem sample V 34 are
figured in the illustrations of this thesis,

Specles slides containing sslected South Awstraliss end
Victorian Tertiovy Foraminifera.

Specles slides containing iew Zealsnd Tertisry Foraminifera,

Slides of Recent foraminifera collceted ty the B,AN,.Z,
Antarctic Research Expedition (1929-1931), inciuding holotypes amd
paratypes desoribed by Parr (1950). These slides ar: at present depos—
ited in the Dopariment of Geslogy of the University of Adelalde,

Collsction of iw, M, ¥, Gluessner - slides of Europsen and
North Amerieun Tertisry Forsminifors,

Gollegtion of the Natiomel Museum of Melbourne, Victoria -
holotypes, topotypes and representative specimens of aiustralian and
Kew Zsaland Forawinifera,

Collection of the South iustralian iMines Depariment -

5l4des of Forsminifera from the ioumnt Gambier town hall sink hole
and James' quarry, Naracoorte,

Srgseryation.

Foraminifera in the Gasbier Limestone are on the whole node-
arately well preserved, although ell tests have undergome reerystalli-
zation to scme extent., DBecause of this, and the limitod smount of
time zvailable, study of the Foraminifera in thin section wes undertaicen
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only vhen neeessary to clarify their generic status,

Clasaifigation

A somewhat modified version of Pokorny®s (1958) classifi.
cation into fomilies and superfanilies is followed in this thesis,
This has been done meinly for the prpese of a sorvenlent srrangoe
zent of the systematio deseriptions; the elassification of taxs
within some of the superfamilies, espeoislly the Fotalildes, is at
prosent in ¢ state of flux due to rseont work by Hofker (1951, 1956),
Smout (1954 1955), Baiss (1958, 1960) and other authors,

Zopmingiogy ,

"Distal” is used in the merse of more removed or subsequent
in respest to direotion of grewthy “prowimal® in the opposite sense,
"Axial® (=ivmer) refers to the pert of the test st or near the axis
of ooiling, and "peripheral®™ (=outer) to the part of test away from
the axls of oolling, ‘"Dorsel" asd “wemtral' sre used ss sonvenient
terms of veference to the uore evolute ond mowe involute, respectively,
gides of e troshospirslly coiled test, without any ecological or phy-
logenetio implications (unlike Carter, 1958s),

Digegeions. |

Measurements of teats formed by a planispiral or a comparae
tively low trashospiral eoll are expressed in terme of maximm dicw
mater (D), minimum diemeter (d) and thdcknoss (t), Tests formed by |
2 very high trochospirsl ooll or consiating of uniserially or bi~
serially arranged chambers are measured in respect to length (1) in
direstion of growth, width {(w) and thiskness (t). In memolooular
tests, length denotes the maximum dimemsion of olongation,

Digtribution
In stating the time ranges of spesies seourring in the
Avustralian and the New Zealand region in terms of the Zuropean Stages,
Glasssner (1959) has besn followed as far as possible. In most



¢ases, the time renges of specics rseocorded from other strats then
the Gambler Limestons are those stated by other suthors in recent
mblicationsy for a few New Zsalsnd specles additional information
coneerning their distributicr has been oLtained from Hornibrook's
remarks on slides ir the collection of the Geulogy Departaent,
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SYSTEMATIC DESCRIFTIONS

Superfomily LITUOLIDEA
Family TEXTULARIIDAE
depus TEXTULARIA Defrsnce, 1824
TEXTULARIA LATERALIS Lallcker, 1933
Flate 8, fig. 1 - 3,

Textularia Jateralis islicker, 1935, Smitheonian Misc,
Coll, 8 Ve ?19 na. 2&, zﬁfl’ zﬂ,. 1, fi‘. 3“5

Degepiption

Test trianguliar in side view, lalerally sompressed, with
rather sharp edges; length epproximately oqual to, or a little
greater than maxipum width, Test tapers rapidly towards bluntly
pointed proximsl end in widih, less 2¢ in thickness. Crose-sseciion
lentioulsr, strongly compresssd in early pert of test, less so dise
tally; in some tests sides eomparatively flst along median line,
and distel vt vaguely hexagonal in eross-section., Edges of test
straight or somewhat curved in pide view: compressed, marginal
exiremities of chambers project cbliquely towsxds proximal end, making
the cdges strongly to moderately serrated. Chembers wider than long,
up to sbout itwenty in tesi, increasing falrly regularly and rapidly in
size. In gome specimens, rate of Inerease in vidth of chambers de—
ereases in :iiatal port of test, wvhich has almost parsliel =dges,
Upper, subtr + surface of chambers separsted Irom sides of chame
bers s:g;d;atinatangl@mmmll; this surface is bent proxi-
mally towards edge of teat, and mey bs alightly depressed in the ap-
ertual asrea., Sutures indistinet to fairly distinet, nersow and
flush; they sre chlique %o zxis of tesi in early part, becoming near-
1y perpendioulsr to axis distally, Sutures usually convex upwards,




Near edges of test sutures commonly distinot and may be slightly
depressed, wall rather finely arepacecus and smooth., Aperture
& narrov, straight or slightly avehed bassl slit set in 2 shallow
reentrant; Ilte length 1s about one third or more of thickness of
test.

Pigemsions

Largest specimen (locnlity E 159): 1 = 0,92 om, w = 0,74
ma, t = 0,44 mm, Aversge 1 sbout ¢.6 mm,

Sgtribagion

Originally deseribed from Resant sedismsnts near Fuerto
Rieca, Fairly rare throuwghout the Gambier Limestone,

Begegig

A rather similar species is 1, marielstgis lelicker and
Barmmdez from the Upper Esecene of Cuba, It has more strongly com-
presacd ard spinese margins,

TESYULARIA of, MARSDENI Finlsy, 1939
Fiate 2, iz, 4

Cf, lextularis marsdeni Finlay, 1939, Hoy. Soc, New Zealand,
;szey Vs f‘ﬁ}, e %3’ pl. 149 fiﬁs 67.;

Regegigtion

Teat clongats, straight, increasing gradually both in
width and in thickness, Froximal end blumtly roundsd in plang it
has been bircken off iz all Lat one or two specimens. Crosse-section
of test changes from strongly compressed, with zubacuie edges in early
part, to moderately comprossed, lenticular in middle parby distel part
of test is oval to nearly round in cross-sectiecs, Up to cboul twenty-
five chambers in test; they inorease clowly and regularly im zize,
Sides of chanbers slopgs fairly svenly in direction of growth, tut are
truncated at their basal extremities, which commonly appsar as strongly
raised, thick ridges, in some tests overhanging the preeceding sutures.
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These ridges may be rather irreguler, but usuvally two, less common-
ly three, lobe-iike proximally directed extensioms of esth chomber
overlap the preceding shanber in the same series om eash side of
test, The largest of thes: lobes border the strongly depressed,
indistinetly sig-sagzing wedien suture; they may be knobe-like in
appearance in early part of test, Transverse sutures are similarly
depressed, often obseured by surface zculpturey they are approxi-
zately perpendieular to axis of teet or directed distally towards
edges of test, Narrow, ridge-like extensions of chambers at edges
of test commomly conitinue proximally to the raissd basal extremities
s¥ preceding chambersy thus, at lzest in early part of test, margins
are bluntly kesled, snd irvegularly serrated, In disital port of test,
the surface senipture of ridges and lotes is lsss consplsucusly devel-
oped, Wall arsnuceous, oomsisting of ccarse zrains set amomgst fine
grains and caleoite c¢ement, Aperture a narrow, straigit or slightly
archad bosal slit, situated in au indistinet reentrant between two
lateral lotes of last chamber, It 1s equivalent to about one third
of maximum thickness of test in length.

Dimepsioms,

largest speeimen {locelity E 159) 3 1 = 2.3 mmy, w = 0,80
m, t = 0,60 =m,

Rare in the Gambier Limeastore.

The Cambler Limestone spooimens, moatly fragmentary, are
olosely similar to I. parsdeni, deserited from the itioosxe of New
Zoaland; the tvwo may bo comspeeific, but the poor type figure of
T. marsdeni does mot permit a firm declsicn, I, Andegis Gelloway
and Heminwey from the Oligoscerz of Forto Riso 1z somewhat similer
in respeet to surface seulpture, tut is less elongate than the
Ganbier limesicne specimens,
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TEXTULARIA of, PLIRSMERAE Lelicker, 1935
Flate 8y figo 5.

Cf, Zexziulaxis plummeras Ialieker, 1935, Custman Leb,
Foram., Fes., Comir., v. 1i, 3 30, pl. 6, £ig. 10,

Dwensions

Largest specimen {locality E 37)s 1 = 1.20 mm, w = 0,48
mm, t = 0,34 mm,

Bigtpibatign

Rare in the Gambier iimeatons,

Bepagkg

The ralher nondssoript specimens in the Gambier Limestons
have relatively shorter chambers and more narrowly rounded margins
than is indiested in the type figure of I, plummeras.

TEXTULARIA sp, 1
Flate 8, £ig. 6 =9,

Zegeription

Test clongets, tapering slowly both in widith and in thick-
ness towvards proximal end; 1% 1s wsually straight, sometimes gemtly
tvdsted or bent, espeoially in esrly pert, Kete of tepering uniferm
throughout or deoreasing in distal part of test, Initisl end of most
tozts blumbly pointed in side view. lMarging gently curved or straight;
they are {inely serrated in eariy part, ccarsely in late part, due to
projesting lateral margins of chombers, Test sumusnly strongly com
pressed and lemticular in cross-sectior in early part; degre:s of com-
pression desreasss in direction of growth and late psrt of test is
suboval or, rarely, subeircular in cross-eection, with margins blumtly
apgular or rounded, Sometimes test vaguely six~-sided in orcssesection,
due te raised chember-eurfaces on each side of median suture., Up to



forty or more embracing chambors in teaty they incresse slowly and
rogulorly in size. Visible parts of chambers precading the iast
twe are vonsiderably wider than long, except in distal pert of o few
speaimens, Early sutures indistinsty later sutures commoniy dig-
tinch, depressed aprroximstely perpemdieuviar to sxic of test and
straight or somovhat convex upvards. They jein slong the middle of
cach side of test to form o slightly sig-sagging end depresssd median
suture, In & number of epecimens, sutures indistimot, flush or only
slightly derressed throughout the test, It saymot be fally aseor-
tained to whst extent the variation in degres of depreasion of sutures
ropresents original veristion, as against subsequent uodification by
abrasion and diagemesis, Vall somevhat rough, consisting of feirly
coarse greins set in caleite cement; it is rather smooth in last
one or tw chambers of some syecimens, Aperture o narrov, straight
or slightly srohed basal slit situated in e slight reentrant between
two lateral lobe-like extensions of last chember, It is egual to
about ons third of thiokness of test in lengthj in rare speoimens
apertual slit is longer.

Pigensiong

fargest specimen {loecality E 147): 1 = 2,4 mm, w = 1,10 ma,
= 0,9 me, Most adult tests from 1.5 mm to 2 mm in lemgth,

Hlgtrijotion,

largs apeoimens fairly rare; small; rather nondeseript
tests common throughout the (ambier Limeastons,

Hemagkg

The Gasmbler Limestone mpecimens were compared with am indi-
vidual from the Canopus bore (mﬁmmmmmmﬁwm
furray Basin), identified by iw. ii,H. Ludbrook as I, kerimbagpeis Baid
(1949, new neme Zor 1, conigs d'Orbieny var. gorrugata Heron-illen
and Barland, 1915, a homonym of I, gorrugats Coste, 1255), The Gam-
bier Limestone spocimens are considered conspecifie with the Canopus
bore individusl, tul pome of them is very similar to the specimen
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figured by ferunwillen and Bardend, sltiwugh some, especially
swaller tembs, shov greaber simlisrity with the wore elesgate
forms referred to as I, kerimbaenals by Said. Since the variatien
oi this species in Recenit sedimerts bas not been studicd by the
vriter, the speoinmens descrived sbove are provisionally referred

TEXTULARIA sp, 2
Pale 8, fig, 10 - 1%,

Pegegigtion

Test ciongete, arrovhosi-shaped, rhomboidal in cross-
seotion; usually strongly compressed, sspeciaily im early art,
Tewt tapers evenly towards proximal emd both in width ard in thickness,
Edges straight or slightly curved, finely and irregulariy secrrated.
They are subaoute end sharp, commonly becoming less aoute and sligntly
blunier distelly, Chambers comeiderably wider thar long, incrsasing
regularly ond slowly in size; wup %o sbout twenty-five or more cham-
bers in %est, Sublriangular upper surfaces of chumbers are separated
from chamber sides iy an angle in well of test, Sutures fairly dis-
tinet, exvept along median lines of the sides of test, where tio wall
is thickemed ani sometimes gertly raised; they are narrow, Iiush,
oceasionally slightly demrussed near margins in distal part of test,
Sutures obligme %o axiy of test,in soms sypecimens besoming nearly
perpendicular o muis distelly; <hey ave slightly recurved, especially
in eaxly part of test, or siraight, Wall rather smooth, consisting
of fine grains et in saloite coment. ApsTiure & narrow, siraight
or slightly erched basel slit, with iis leugth equal to sbout a half
or a littie lesg of the thickness ol test,

largest speeimen (leesiily & 170;:
t = 0,22 mm, Average 1 about 0.5 mm, Fat
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Plgtpilugdon,

Rather rare in the Ganbier Limestone,

Begagks

The Gamhier Limestone gpocimens are somevhat similar teo
I glssissivuiongis Cushman and some of its varieties, from the 01i-
gooene of Texas, btut lack the originally depressed erd secoriarily
partly or wholly infilled and thiokened suture: of these forms,

Some of the specimens in the Gembder iLimestone differ from
the majority of ths tests described above in being lenticular rather
than vhomboidel in croas-seotiocn, with blunter margine, Sueh tests
are provisionally referred to Igztularlsg ®p. 2.

Gemus SIPROTEITULARIA Finlay, 1939
SIPHOTEXTULARIA sp, 1
Plate 8, fig, 13.

largest spocimen (looslity V119) 3 1 = 0,62 mm, v = ¢,40 mm,
t = 0,30 m,

Very rare in the Gamblor Limestone.

Begagks

The mostly demaged Cembier Limestone apecimens bear a certain
resemblance to S, concava (Karrer), but in the Scuth .ustralisn foruws
the sides of the test are not = concave, the margino are mors rounded,

and the aperture is ncerer to one side of the %est and at an angle to
the plans of compression,

SIPHOTEXTULARIA sp. 2
Flate 3, fig. 14, 15,
Degerligtion
Test somevhat twisted, with the elongate aperture oblique
to plane of compression, ‘lall very finely arensceous,
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Digepsions.
lergest spsoimen (locality E 154) s 1 = 0,5 mm, w = 0,32 mm,
t =020 mm,
Blgizilndisn,
Very rare in tho Gombier Limestone,

Genma BOLIVINOESIS Yakoviev, 1871
BOLIVINOPSIS of, ATTENUATA (Cushman), 1939
ﬂ&ﬁ& g’ m. l@

Spizcrl os_attenugts Cushman, 1939, Cushman Lab.
Forum, B@ﬂ-’ @Onti‘a; Ve 15@ P 62, ?n&ao J@, ﬂg. 47“‘%90

Regopirtion

Teat elongate, compressed, club-ghaped in side view, It
consists of an early planispirally coiled portiom, which is wider and
8lightly thicker than the subsequent straight pert comsisting of bi-
serialiy arranged chambecrs. Cutline of both parts of test 4o wsually
gently lobete. Margin of test bluntly to fairly sharply angular. Seven
to nine chambers, arranged in about one whorl, ars present in early
coiled part; up to eighteen in the straight rsrt, Chambers inoreuse
very slowly and regulerly in sise, Sutures distimot, short, straight
and oblique; they make an angle of about 45° or less with sxis of test
in the straight zart., Sutures limbate, slizhtly raised or flush, wWall
very finely arenacecus, with fine pores passing betueen the grains,
Aperture loop-shaped; extending ab right angles to basal suture inte
the pubterminel apsrtusl face,

Digegsions,

largest specimen (locality E 166): length 0,48 mm, width
0,16 ma, thickness 0,08 mm,

Digtiladion

Oocurs in very few semples from the lowest and the interme-
diate zones of the Gembler Limestone,
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Begarkg

The Gambier Iimestone specimens are closely similar to
S, .attenyata, described from submarine cores of Eccene cge colleoted
off the Atlantic coast of North America; however, Cushman stated that

his specimens were coarsely and conspleuously perforate and did not
consider their wall structure to be arenaceous. The arenaceous
nature of the wall in the Gambler Limestone tests is seen only in
thin section under high magnifieation; there is no evidence that
Cushman carried out such an sxamination.

Subsequently Cushman (194%) regarded Spiroplectoides as a
synonym of Bollvipnopsls and placed it within his family Heterohel-
icidse, characterized by "ealcareous, perforate" walls, Although
the wall of B, eapitata ¥skovlev, 1891, the type species of Boliyonop-
8ig, was not stated to be arenaceous in the type deseription, most
anthors sccept the opinlon of later Russian workers that such is the
case, e.g, Glaessner (1945, p. 98), Hofker (1956, p. 915), Fokerny
(1958, p. 193). Hofker erected a new genus Splrobolivipa to include
non-arenacecus forms, similar in genersl morphology to Bollvinopels;
Cushman apparently considered Spiloplegtoldes and, subsequently,
Bolivinopelg a8 based on and :lncluding sueh forms,

Since the wall structure of 8, attenuaisg has not been ex-
amined by the writer because representative specimens were unavailable,
the Gambier Limestone specimens cannot be considered as undoubtedly
conspecifie with the tests desoribed by Chshman,

Gems VULVULINA 4 'Orbigny, 1826
VULVULINA sp,
Flate 8, fig, 17.

Degopiption
Test alongate, compressed; prozimal end pointed, OCross-
section lenticular, less ocommonly rhomboidal; margin sharp, serrated,



“%"

Chambers oonsiderably wider than longs up to about tweniy present.
Septal suturss falrly distinst near mergins of test, slishily de-
pressed or fiush, slightly cblique, gentdy ourved; medisn sutures
indistinct, Wall rather smooth, consisting of fairly fine grains
set in caleite camwent, Aperture in mest tests a small arch along
the basal suture; in a few specimens aperture is slongate in plane
of comprezsion of test, end in one individusl it is an oval, sub=
terninal opening, which does not touch the hasal suture,

Ripepsicoa,

largest specimen (locality V 118) : 1 = 1,00m, w = 0,464
m, t =0,34 mm,

Bhparabaticn

Vory rare in the CGaublor Limestone,

Family PLACOFSILINIDAE
Genus BOELLOIDING Carter, 1877
SDELLOIDINA AGGREGATA Carter, 1877
Flate 8, fig. 18, 19,

. Melieidine ageresats Carter, 1877, Aun, Mag, Nat, iiat,,
8eYr, 4y V. 195 p. 01, pl, 13, fig. L ~ 35 Hrady, 1884, Rept. Voy,
Challengsr, Zool., v. 9, p. 319, pl. 36, fig. 4 -~ &.

Blelloiding agsregata Carter war, bradil Eiiess, 19%0,
Jour. Pal., v. 24, p. 301, pl. 4 = &,

Degeription

Test attached, compreassed, Attached side gemerally flat,
somevwhat variabls depending on surface of atiaciment; umattached
side convex, [Humerous, clese-set chambors, several times wider than
long, sre arranged uniserially in a £ial series; which is irregularly
eurved or bent ip plane of abi wnt, Sucesssive chembers show no
deflinite increass in sisze, Leng&h of individual chambers is uniform




- 37 -

or somevhat variable in relation to widthy 4f test bends in plane
of attachwent, chambers lengthen away from axis of benmding, Sutures
on unatiached side fairly distinet, slightly depressed, curwed or
wavys sutures ivvisihle on attached side, Wall thiek, coarsely
arenceeoue; rough on unattached side, rather smeooth an attached
side, OUn irside, well bears deep, irregular pits, which de net
poretrate o auter surface, [o apertual fase preserved intast,
Sertu plerced by large, irregnlarly eval or eireular pores; usually
about half a dosen pores, arrenged in a single mow, are present;
ravely porcs ooonr in two rows, In dissected spotimens, septa are
s2en to be conmested by transverse partitioms, which leave ne trace
on outside of wall of test,

Dipepsions

Specimens range up to about 5 mm in sise and 1 mr in thickness,

Platrilugion

Originally deseribed ivom the Reosent, Very rare in the
Ganbier Limestone,

Jouazks

Transverse partitions between the septa are pot menilioned in
the type deseription of B, agspegatsa,and B, ageregats ver. Lpadll wes
erected for tests with saeh partitions, Since the holotype of B,
agsregais 1 syparently wnavellable, the exaet relationship between
Bo_sggressta and lte weriety Pradil cannoct be ascertained,

Fanily VERNEUILINIDAE

Genn:s GAUDRYINA d%rbigny, 1839

GAUDRYINA CRESFINAE Cushaan, 1936
Plate 8, fig. 20 - 22

i

airvipg) crssok

@ 1 ee OCushnan, 1936, Cushmsn
lab, Foram, Rez,, Speo, Pubn &, 3o 14y pl. 2y i 15; Cushman, 1937,
ibid,, Spec. Psb, 7, p. 91, pl. 13, fig. 10,
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Regepiption

Test elongate, teporing towards a falrly sharply pointed
or blunt proximsl end, Test may be slightly bent or twisted, Croas-
section of sarly, triserial part of test trisngular, with falrly aherp
gorners «nd flat sides, approximately equal in width, 1In the
later, biserial part of test, tws of the edges become increasingly
rounded distally, with the third edge wore porsistent; hemoe cross-
section changes gradunaliy from roundedly triamgular to reughly oval,
with onc end blumtly poimted, [Blserial part sonstituies up to about
half the length of test, wsually less, In outline, edges of the
test are smooth or slightly inmdented, ccpecially in biserial part of
test, Aboubt twenty ¢o thirty chambers, iriangilar in distal view,
in the triserial part of tests wup %o four palre of chembers in bi-
serial part, In this, ome series of chambers bluntly triangular,
the other rourdedly trapezoldal in distal view, Chembers inoresse
gradnally and slowly In size in triserial pert, usually more rapidly
in biserial part of test] sutures narrow, usually indistinet, fiush
or slightly depressed, espesially in distal pert of test, In trie
serial part, cutures perpendieular or slightly oblique to axis of
test, straight or slightly bent near the medisn line of each side of
test, vhere they moet in o nig-zag pattern., In biserial part, such
patiern is confined to only two pidss of test, with suiures on the
vensining oide transverse to axis of test und atwalght, tall rather
finely arenaceocus, fairly smosoth, Aperture of biserially arrangsd
cheambers a phort, narrow, sometimes slightly arched slit aleng the
middle part of basal suture, It iz set in a slight reentrant bstweer
low, flat, lobe-like extensioms of the last chamber,

Plzensions.

largest specimen {loonlity V 118) 3 1 = 1.6 mm, w = 4.7 mm,
Aversge 1 about C.8 mm,

Digtpipugion,

Anally deseribed from the Mddle idoocens of Besleombe

Bay, Victoria, Fairly common throughout the Gambior Limestome,
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Remarics

Moot of the Gambler iimestone specimens have less distinet
chambers and sutures than 1s indieated in the type figure of §, wess
dnag, Very rare specimens differing from those described asbove in
hawing & very short triserial pert and e mere compressed, oval, bi-
gerizl part, arc alsc present ir the Gambier Limegtone,

GAUDRYINA ef, RIGOSA &' Orbigny, 1840
Plate 9, fig. I, 2

Cf. Gaudrvina rugpsa 4°Orbigny, 1840, Soe, Geol, France,
Yom., Yo 4s Do 4y Ple 4y Tig. 20, 21,

Gags o rugosa Chapmen (nom d‘Urbigny), 1907, Iimm, Soe,
Lond., Jour.. Zo0l.y Ve 30, po 28, pl. 3, ¥ig. 64e

Regepition,

Test clongate, myramidal in esrly, triserial part, sub-
sylindzical in later, bdserisl part. Barly part tapers rather repldly
tovards blumtly pointed yroximal end, Test often twizted st bess
of biserial part, Cross-gsciion of triserial part of test triangaler,
with blunt or rounded cormerz and flat asides of equal widthy crons~
section of biserial part ovel to meerly oirmler. Edgess of test
straight or somewhat ourvad, usually slightly indemted. Biserial pest
aonaists of about two palre of chembers and constitubes ei2 half or
more of the test., Sutures indistinet in Yriserdal perty In bigerial
part poorly visible, dejressed to almest flush, straight or ziightly
bent near the nsddan line of each side, whewe they Join in = sig-zag
pattern, Wall fairly coarsely arenacecus ond vough, Aperture 2
short, narrow, scmctimes slightly arched slit along piddle part of basal
guture, wsually set in s reentysnt between two low, flat lobes of the
iast chamber,
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Rlyensions
Largest specimen (loeality £ 173) s 1 = 1.9 mm, w = 1,0 mm;
1 of most specimens between 1.0 mm and 1.5 wmr,

Plistrilution

Rare throughout the Gambler Limestons,

Regogka

Various forms, probably tclonging to mere than one species,
have been referred tv as G, rugosa by different suthors., Some of

such forms eve closely simlilar to the Gambier Limestone apcoimens;
the type figuve of &, rugoss shows a more elongate and compressed
individmal, Acsording tu Cushmen (1937, p. 36), G, yusoss does
not runge above the top of the {rotacesus,

G of, ugoga generally differs from G, greppineg (p.s7 ) in
the Gembler limestone Ly possessing a more eoarsely arenaceous wall,
& relatively larger hiserisl part and a more rownded cross-sestiom,
while the test is larger and tapors more rapidly tovards a Dlunter
proximal end, Reve individuals morphologicsliy intermediate betvesan
Yypieal represontatives of G, of, rugogs and G, crespings sre, hou- -
aver, presant, wod 1t is possible that the specimens desaribed above
are megalospheric forwa of G, crespinge,

Gerus PSEUDOCLAVULINA Cushasn, 1936
PSEUDOCLAVULINA sp,

Flate ?}@ ﬁﬁc 3, b

Degepiption

Test red-shaped, straight or gently curved; 1% tapers
slowly towards proximal end, less comsonly eides roughly parallel,
Apertual <nd bluntly pointed; proximal smd bluntly pointed to rounded,
Distal port of rare specimens slightly lobabe in cutline; cress-soo-
tion round, Early chambers in trisorial arrangement, distal chawbers
uniserial, Sutures usually invieible, and mucber, sise and errenge-
ment of chambors can be asoertained only in dissecbted spsiimens,
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tall goarsely srenacecus, rough, Aperture a round, terminal open~
ing vith a jagged c¢iromference,

Digensions

Lavgest speeimen (looslity E 108) s 1 = 2,9 mm, v = 0,95 mm,
In most sdult tests, ratio 1 ¢ w s about 3, In very rare opeoimens
this ratio 1o shout 2. These posaibly represent a different species.

Rare in tho lowest sxd intermediate zones of the Gambier
Limesione,

Germs CLAVULIKOIDES Cushmsn, 1936
CLAVULINOIDES VICTORIENSIS Cusbrman, 1936
Mate 9, fig. 5 6.

Clawalize snaularis Chapmen (non 3'Orbigny), 1907, Limn.
o0, Londoti, Jour. Zo0l.; ¥ 30, p. 2-%’}; Pl 4y fig. 68 = T3.

Clavulinoides sashol (Hantken) var. yigtoriepsis Cushasm,
1936, Cusiman Lsb, Forem, Res., Spee, Pub, 6, 5 22, pl. 3, fig. 19, 22
Cusitmen, 1937, ikid., Speec. Pube To e 134; B1. 18, g, 35 36,

Test of microspherie specisens straight or slightly bemt,
slemgate, Cross-sestion triangular, with sides flat ¢r sontave,
In side view edgss gently curved, irregularly indented. Teat tapers
sradually towards the bluntly pointsd proxisal exdp last chamber
tapers rapidly in dirvection of growth, !sgalespheric forms are thinner
and generally smaller in size; the tests have otrsighter edges end
taper less gradually towards a blunter proximal ond, Chamhers mrran-
ged triserially in early part of test, «d are enirseing in the late,
uniserial pert, Proximal sutures indistinet, distully flush with
surface or slightly depressed, convex in directiom of growth, VWall

fairly ccarsely arenaceous, generally rough, but rather smooth in rare
teats. Aperture rounded, terminal, sometimes 2% the tip of sn indistinet
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apertual neck,
Rigensions

Largeat ricrospheric apecimen (losality E 170) ¢ 1 = 3,0 mm,
¥e = 1.3 mm; largest megalospi:eric specimen (locality E 1454) @
1=2,/4mm w=0.7 m.

Rigtriludian

Ocours in Oligooencz to iddle iidocens strata in the Bale
combe Bay, Fort Philllp snd Torquay aress in Wiotoris, Rare in the
Guabier Limestons,

Bemagks

fa.yictoricpsis differs from C, 22gbol in possessing s
rougher surface, less distinct chambeps and less styongly developed
apertusl neck (as stated by Cusiman, 1936).

Gerus DOROTHIA Flummer, 1931
DORUTHIA PARRE Cushman, 1936
mt‘ %’ ﬂg(; ?“"Igs

Borothis paryi Cushmen, 1936, Cushman Leb, Forsm, Fes,,
Spec. Pub, & p. 29, pl. 4, fig. 19; Oushman, 1937, ihid., Spec.
Fub, & p. 91, pl. 10, fig, 10,

Begopiption

Test elungate, hapering towards s bluntly pointed, less
commonly ipeadly rounded ;roximal end, Gutline of best evamly
curved, rarely slightly lobate in distal part. Cross-section round
in early pard, round or oval in later parit of test, 4dult chambers
Ylserisily srvengsd, last one or two pairs comsiituting mosh of the
test, incressing regularly and rapidiy in sise, They are emisaocing,
usually with scoewhat sompressed distal ends; less commonly subglobu~
lsxr, more inflated, Ouluree indistinet in sarly part of test and
porly visible, rarely slightly depressed in lster part, where they
are cblique to axis of teost, Well coarsely arenaceous, rough,
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Aperture a narrow, gently arched slit, extending alemg median part
of basal sulures, up io about ome third or a 1littls more of dlamoter
of test in length, Apertual face £lat, wide, low, hovse-shos-
chaped in outline, Angle beiwsen apertuzi face =nd axis of test is
commonly less than 45°; sometimes spertual facs nearly vertisal.
In rare specimens with more rounded last oimmbers and less distinet
apertual fase, the angle betweon it and the axis of test iz about
609 or mora,

Pigepsions,

Largest specimen (locality E 158) 3 1 = 2,0 um, w = 1,2 mm,
t=1l1m, Average 1 abou’ 1, 5 mm,

Originslly described from tho Miocene near Geelong, Victor-
is, Fairly common throughout the Gambler Limestene.

Beparkg

Most of the Gembier limestone specimens have a more pointed
proximal end than is indicated in the type figure of D. paxpi, tut a
nunber of tests with broadly rounded early yert is also present,

Germs KARRERIELLA Cushman, 1933
ZARRERRIELL: CHILOSTOMA (Reuss), 1882

Flete 9, fig, 11, 12,

Texiularia chilostomg Feuss, 1852, Dentsch, Geol. Ges,,
deitschr,, v, 4, p.18, text-fig, a, b,

Earperiells chilostoms (Reuss), Custmen, 1937, Cushman
lab, Foram, Res., pec, Pub, 8, p., 126, pl. 15, fig, 1 = 5; Cuahman
and smmo 1945, iid., 39“*- Pub, 14, B 1‘?; Pln 2y fig. 6@
T mt 19‘99 wt Spega. Fab, 2%, s %’ Sﬂ-o 5. ﬂﬁ. 1720,

Lergest specimen {locelity E 154) 2 1 = 0,82 ma, w = 3,38
mmy, § + 0,16 m,
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Rlatyiution

Gecurs in the Oligocene of Europe and Central America,
Vory rere in the lowest and intermediste gones of the Gembler line-
stone,

Bemarkg,

gm:mﬁom@lmalysm.ﬁartothe Recent
Ko lradvl (Cushman) and may be amcestrsl o it,

KARRERIELLA CUSHMANI Finlay, 1940

ushmgnd Finley, 1940, Roy, Soe, liew Zealand,
Irans., v. 69, p. 452, pl. 63, fig, 38 = 42,

Semagkg

Very rare, fragmental tests ﬁ&m&muermmw
with specimens of K, cushmani from Kew Zealand, with which they have
been compared, This speacies ocours in the Oligosene and the Iower
Mioocene of New Zealand,

e £ 2 Giig FliThads

Superfanily NODOSARIIDEA
Fandly NODOSARIIDAE

Genus LAGENA Walker and Jascob, 1798
LAGENWA 1DCIAR Parr, 1938
Flate 3, fig. 13.

legens Jucige Farr, 1938, Roy, Soc, Western Australia,
Jour., v. 24, p. 78, pl. 1, £ig, 13,

Regoxigtion

Test elongate; it tapers gradually upwards snd rapidly to-
verds a rounded or bluntly pointed base, vhich may bear a shert spine,
Cross-seotion polygonal o rather rounded,with test thickest at about
one third ef its lemgth from base. Test crasmented with five, very
rarely six longitudinal costas, vhich are equidistent, distinet, sharp
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and thin, Costae join at base of a thin, tubular and gently tapering
apertuel nec: and are rvelatively high and sepsrated by fairly deop
indentations neer their apertual extremitiss. OCostas are low nesy
their mid-length, and increase to a maximm helight downwards, beoming
flange-like and often projesting slightly below base of test, Costas
smoothly curved or slightly serraied in outline, and are regularly
Plerced by pores of moderato size, Fores directed obliquely upweaxds
near upper sitremities of coztaey their direction gradually swings
downyzxds in lower parts of costae until they are nearly parallel

to axis of test near its base, Individusl pores usually unifora

in ddemeter, bt may viden towards their outer ends, eapeclally neaxr
base of test,

Rlasusions

1 from 0,22 mm %0 0,38 mm; w frem 0,14 mm to G,18 me,

Originally described from the Eoeene of Western Australis,
Rare in the Gambler Limestons,

Heparks

Specimens similar to those desoribed above, except in poss-
essing eleven or twelve less distinetly dovelopsd costes, oeour very
rarely in the Gambier Limestone,

The Souith Australien specimens were ocmpared with the holo-
type and other tests ropresenting L, Jusise frow the King's Paxk
bore, Peri, Ths holotype is wather worn, with a broken apertuel
neck; the cther tests are well preserved and agres well with the
Gambder Limestons specimens,

Lo sivisiomnctata Perker and Jonse var. yembsccosty Plerce
from the Micceme of Califorsica zppears to be olosely similar to

Lo dugdss.
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LAGENA CAUDATA (d'Orbgny), 1439
Mate 9y Lig. M

Solins oaudaka 2%0rbigny, 1839, Yoy, Amer, Merid.,
Foram.y ¥s 5 pte 5 po 19 5l 5, fig. 6.

logena coudats (dtUrbigey).,  Parr, 1950, 5,48, &,4,8.B, Repts.,
gor, B, v, 5, pt. 6, p. 301, 7. 8, fig. 2.

Regopigtion

Test spindle-shaped, eiroular in crcss-section, with maxi-
mun dismeter sbout ome thind of length of test frem base, Test
tapers more gradually upwards then towards base; et upper end,
wall is thickened to form a conical apertual collar, which merges
with & long amd thin tubuler spertual neck, Base commonly bears a
aharp spine wvhich may be bwcken or absent., Wall ornsmented with usu-
ally twenty to thirty, less commonly up to about fifty fire, longitu-
dinal costae, Costae low, angular or rounded in cross-section; they
extend from base of test to base of apertual collar or even to bese
of apertusl neck, Costac decrease in mmber near apertual end of
test, which iv some speciwens becxe & few costae comsiderably higher
than on remainder of test, Aperture ends as a fine; eirenlar opening
at tip of unlipped apertual neck.

Zlacusions

1 from 0,30 mm %o 0,50 mm; w from 0,16 ma 4o C.28 m,
Fabio 1 ¢ w from 1.7 %0 2,

Bigtpilaiion

Soours in the liscant of the intsrotic regiom, Fairly ccemon
in the Gambier iimestone,

Begegig

The Gembier iimestone specimens agree well with both the
tyve figure of L, caudats and the specimens referred to this speoles
by Parr, with which they have been compared,

LAGENA SPIRALIS Brady, 1884
iegena soizalis trady, 1884; Rept. Voy. Challenger, Zool,,



¥s 9y Po 468, pl. 114, fig, 9; Cushman and Todd, 1945, Cushman
Lab, Forsn, Rag,, Spec, Pub, 15, . by vle 5 fig. 17,
Distzibution
Ueours in the Tertiaxy and the Recent., Very rare in
the Gemlier I3moztone,

LAGENA of, ACUTICOSTA Reuss, 1862
Flate J, fig. 15,

Cf, Lagena acubicosta Reuss, 1862, X, Akad, Wiss, VWien,
Math, « Naturw, C1,, Sitster.; v, 44, b 305, pl. 1, fig. &

Begopiotion

Test drop-shaped, with e tapering spertval emd and 2 slight-
Iy truncated base, Crossesection of tesi eireular, 4 sonical ap-
ertual ecllar is present st Alstal end of testy ite surface is flush
with or slightly roised above gereval surface of test, VWell covered
vith sight to elghteen longitudinal costae, Cosise usually thiek
compared with intercostal spases; and rounded or someviiat flattenmed
in cross-section, Thoy extend from a basal dise or polygen, which
may be up to gboul one fourth of maximm ddemeler of test seress, %o
baga of apertual c¢ollar., Tubular aperture opsns at tip of apertusl
oollars there ias no distinot spertual neck.

Dimepslong

1 from U.2 am to 2,42 mmg v from 0,12 mm 45 0,24 wm,
Ratio 1 s w from 1.3 %o 1.9,

Ratriledion

Rather rare in the Gambier iimestone,

Hemarks

It sppesre that 2 mmber of specifically different forms,
some of them rather similar to the specimens deserilci above, have
been referred tv as L, acubticosia by different withors. The type
figure of L, seuticosts showm a opecimen from the Cretaceous of
Holland, which i3 less elongate and has a less strongly developed
apertual collar and thim costae than the South :ustralian teste.
The Recent L paguticogty Parr differs mainiy in being considerably




lsrger in siss,

LAGERA ap.
Plate @' figp lé - lgo

Legoription

Test dropeshaped, taperinz towards apsrtual end; less
so downwards., Dsse slightly truncated, with & basal diss or
polygon, or bluntly pointed. Cross-sestion of test siroular,
Wall covered with twelve to twenty lengitudinal costae, which extend
from base of teet to base of apertusl neck, Interocostal spaces
£illed to o varisble degree with shell maiter, usually more so in
top part of test, At one extreme are specimenms with cnly thelr
upper third, or less, possessing a smooth oircumferences oostae
on remainder of test are stesp-sided, flate-topped and considerably
wider than the narrow Intercostal spases, In other speeimsns upper
two thirds or more are smoothy lowsr boundary of smooth part 1s
sharp, somewhal irregular and ragged, partly dus to breakage. In
some such specimons, intercostal spaces ore not solidly filled near
lower boundary of smooth part of test, but are covered by lateral
thickening of only tops of costaz, with empty spaces bencathy such
"double-walled® structure of wall exists only noar bese of test,
Sometimes suoh covering of intersostal spaces is incomplets, with
gostae T-shaped in cross-sestion. In rare speoimens, whoiz test is
snooth-surfaced; o thin, somewhat ragged flange surroumds, and ex-
tends below, base of teat, lmparting t¢ 1t o strongly trumcated appoar-
anes in side-view, Apertual vook tapers distally, usually short, broken
at tips in o few specimens fairly lomg. Aperture ends in & fine,
terminal opening.

Digepsiorn

1l from 0,32 mm to 0.,4% mm3 w from 0,20 »mm to $,28 mm,
Ratio 1 s w from 1.2 to 1.7,



Digtribution

Fairly compon in the Gambior limestone,

Begapks

The speoimens desoribed sbove diffecr Trom L. of, ggutigosts
(p. 97) 1in the Gemblier Limestone mainly in possessing at leest portly
infilled intereostal spaces and o less ddstinctly developed apertual
sollar, but a mwmber of specimens are present, which ocannot be
assigned with oertaluty to either one of these two s peodes. The mig-
nificance of the infilled, and in soms cases “double-welled® intei-coge
tal areas is not wnderstoody it may be a character of minor, perhaps
infrespeeific,; taxonomic importancs.

Genus NODOCARIA lemarek, 1812
NODOSARIA SOLUTA (Reuss), 1851
Plate 9, fig, 19, 0.

Denteling solute Reuss, 1851, Deutseh, Geol, Ges.,
361‘!’-881’33‘«9 Ve 39 ps 60, pl. 3, fige 4.

Nodosapda solutg (Feuss). frady, 1884, Hept. Voy., Challe
engery Zooley Ve 9 po 503, pl. 62, fige 13-165 Chamman and Parr,
1926, Limn. Soe, lond., Jour., Z00l., ¥. 36y p. 383, pl. 19, fig. 40,

Bdgtribution

Widespread in Oretasscus to Recant sediments. Rather rare
throughout the Gambier Limestone,

Hegegky
flmost all specimens in the Gembier Limestone are fraguentary,

Genus DERTALINA d'Orbigny, 1826
DENTALINA CONSOBRIFA d'0rbigny, 1846
Flate 9, fig. 21,

Dentalins comsobring d'Orbigny, 1846, Forem, foss. bass

tert. ?i@ﬂﬂﬁ’ Pe ‘.6@ 231‘ 2, figa le- 3.



- 100 -

Digtzibution
Widespresd in Tertiary and Recent deposits, Very rare
in the Gemiler Limestone,

ENPALING of, CGREUNIS 4'Orbigny, 1826
__mts lﬁ’ m. 1 “3‘

Cf. Npdosaris (Dentalin ais d'Orbigny, 1826, Am,
Sed, B&t., gerx, 1@ Ve 7’ Pe 2“.
egorintion

Test stzengly olongate, gently curved, round or slightly
oval in oross-ssotion, Sutures noarly perpendicular to axis of
teat in lateral view, V-shapsd on more concave side of tests, Usually
base bluntly pointed or bearing a short spine; rarely roumdsd, Up
%o nime chambers in test, #all finely peorforate, smooth, except
for one or two specimens with low coster on their proximel part.
Aperture terminel at off-centre tip of tapering lest chambor; radiate,

Dgtribution

Rather rare in the Geambier Limsstone,

Boparkg

The type description of D, communis is not acoompeniod by
& type figure, and 2 large mmbor of forms, probably belemping to
more than ono specles, Lave been referred to d'Orbieny's species by
differemt suthors. Seme of such forms sre closely similar to the
Gambier iimestome spcvimens, Since 1826 & mmber of speeies, dife
foring in minor characters wily, bave been ervected for tests zemerally
similar to these deseribed above, e.g. Do orbisnving Neugeboren, 1856,
Ds xoomsyl Heugeboren, 1856, and D, nengeborepi (Sehwager), 1866,

DENTALINA of, MUCRONATA Keugeboren, 1856

Flate 10, fig, 4.

Cf. Pentaling mucropaia Neugeborem, 1856, K. Akad, Viss,
Math, “Kﬂtm. Cl.; Denkschr., v. 12, p. €3, pl, 3, fig. 8«11,
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Digtribution

Vory rare in the Gembier Limestons,

Bemagky

The Gambier Limeatome specimens differ from those figured
by Heugeboren in being less elongate and in lacking & basal spine,
The South Austrslian forws sre closely similar, perheps conspecifie
vith the Reocent tests referred to Epdosards mucpopats by Brady (1884,
Po %’ Plu 62’ fisg 27"‘31).

4“"‘?" Rs

DEKTALIRA sp. 1
Flate 9, ﬁz. 2226,

Zegopdution

Test long, gintly curved, cireuler in cross-gection, It
tapers very zredually towsrds hase (especially in microspherie forms),
vhich usually bears = short, stout spine; rarely, base i: rounded,
in & mmber of (megalospheric) sposimems, the proloculns iz larger
than the immediately suecesding chambers, Chembers increase slowly
in sise; up to about twelve presemt, In the esrly pari of test
chanbers and sutures indistinet, outlinve of test smooth, In the
dietal pext, chmmbers bscome inflated, usually mcre 2o on one aide than
on the other; suilures correspondingly depressed, perpendicular te
etrongly oblique to axis of teat, Specizsns rether variable with
respest to length at vhieh ouiline of test chenges fvom smoolh to lo-
bate., Wall covered by about fiftesn to twemty prominent; lemgitudinal,
sometimes branching costas, which ususlly tuist around teet at a slight
angle to its axis, Costas conmonly siightly wawy, continuous seross
sutures, They are fairly low and wide; rounded or flat-topped, with
stesp sides, Iin cvoss-seoction, Usually the last chamber or only its
distel part is smooth, Aperture s larpe, terminal, round and radiate
opening, a little nearer to the less lobate side of test., Ko distinet
spertual neck is present,

Digersiong

% ranges up to 10 mm; w up to 1.4 mm,



Digtpribution

Rether vare throughout the Gambler Limesione,

Lepagkg

The mostly {ragmentel Gambier limeatone spceimers sppear
to be rather similsr to Reoent forms named Ppdgaaris fiintil by
Cushman, but do not taper es strongly towards the baue,

DENTALINA @p. 2
Pla’f«@ lo’ fiab 5&

Test long, gently curved, tapering slowly and gratuelly to-
wards rounded base, Outline smooth, may be slightly lobate in distal
part of test; ecross-ssction round or siightly ovel., Chambers and
sutures ratisr indistinet, Chambers subeylindrieal, elose-cet,
ineresse zlowly and gradually in zize; up te wors than nine chambers
in test., Outures aprroximately perpendieular or sivongly oblique
to axis of tesd, neryrsw or somewhst limbete, ususlly flush, VWell
smooth, Last chember tapers obliguely in direotion of growth,
Apevture o tewninel, off-comtre, lerge, round end rediete opening,

Digegsiops
lup to Qmmy wup te L6 um,
Rgipibugion

o A Fhm ".mh-t” T.-i-agm

The syeeimens desoribed above do not seem to be elesely
gimilay to any Jdesoribed species,

Gemus MABGINULINA &'0rbigny, 1826
WARGINULINA HANTKENT Bandy, 1949

Plats 10. £ige 6 -8,
Harsimidne subbuilsta Hantken (non GUmbei, 1861), 1875,
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K. Ungar, Geol, anst., Mitt, Jahrb.; v. 4 pe 46, plo 4y fig. 9-10;
Bermudes, 1949, Cushmen Lab, Forsm, Res., Spes, fub, 25, p. 141,
ple 9, fig. 1%, 20,

Harginaling hantkend Dandy, 1949, now name, Bull, imer,
Paley %o 32, no. 131, p. 46, pl. &; £i2. 9.

Pegerintio:
Test of miorospherical individuals elomgate; formed by a
coiled proximal part conaisting of about three chambers, and = usually
straight, less commonly curved, disztal partsy up to six chambers in
test, Cutline of test smoothly curved in early part, lobate in later
part; oross-scction subcirculer, Later chambors subsphericsl or
eylindrioal, tapering repidly dlstally, usu:lly somevhat inflated;
early chambers gensrally close-set. Early chsmbors inorease move
rapldly in size thun later chambers, Suturss la proximal part of
test indistinct, flush or slightly dejressed; in distal part perpen~
dicular or strongly otligue to axls of growth, commonly falrly distinot;
umuelly deprossed, less commenly £iuvsh, Later sutares narrew, o
limbate, capeoially on one alds of test, due to the thiockensd apertual
regions of pracoding chamiers, Apsriure o rather small, civeulsy,
radiete opendng st t1p of the obllguely tepering dietal =nd of lest
chanber,

Bigepsions

lezgest specimsn (locality ® 24) 3 1 = 1,46 mm, w = 0,58 mm,
Averazs 1 avout 0.8 ma,

Wideagread in Zoovens to Hisoene strata in Zurope and in
Ameries, Ruther rave throughoui the Gaubier iLiwestone,

Sepngre

M, pedifornls Pornemerm from the Uligovsns of Germany seems
to be clesely similar to i, ligntkend, differdng in its preximal eud deing
more curved,
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MARGINULINA of, SEHDAIENSIS Asano, 1937
Ylate 16, fig, 9 ~ 12,

Cf, Marginmuling sendaicnais Asano, 1937, Geol. Soe, Japen,
Jour., v. 44y p. 33, text-fig, &,

Begeriztion

Test elongate, curved or nearly straight, sometimes slightly
twisted, Cross-seotion sireulnr or somewhat owvel, Miorospheric
individunls teper gradually towards pointed base; in meogalospherics
forms, proximal sud is less pointed; ususlly base bears a short, stout
spins, Prozimal part of teet amooth or elightly lokete in eutline,
with chambers snd autuves indistinet, except in well preserved speci-
mens, Distel chambers sosewhst inflated, more sc in megalospheric
individuale; suture: correspemdingly dopressed, perpendicular or
strongiy obliqus tev axis of growth, Sutures ususlly norrow on convex
side of curved teste, comewhal limbmte on oppesite side, Up to nine
chambers im tegt, WHall cover<d with longzitudinal, sometime:s hranche
ing costae, which are contimwous across sutures and usually twist
arcund the %ost at a ellght angle to the axis of growth, Costae
diztinet, rather lov and thick; ruinded or somevhat flat-topped,
stesp-gided in ovcss-eection, Un sdult chambers sizteen to twenty-
four zostae present; less on earlier chembers, Uswally distal pest
of last ohamber is smooth; ravely up to twe and e half distel chembers
are smooth, Well, ineluding costae, finely periorate; sparse, larger
pores ziso may be present, last chsmber tepers obliquely to form s
8hort; stout, usuelly rether indistinctly developsd, apsrtual neck
with thick walle, Apsriture al $4p of spertusl neck,

Largeet srecimen (locality  149) s 1 = 2,0 mm, w = 0,5, m,
Host specimers between 1 mm and 1,5 mm in length,

Ratzpidogion

Fairly common in the intermediate and uppermost zones of
the Gembdor Limestone,




Hemapks

The Gambier Limestone specimens differ from ¥, gendsiensis,
from the ilocene and the Fliocoene of Japan, mainly in their leas
ourved early pert of th: test,

MARGINULINA ef, TNDICA LeRoy, 1944
Plate 1{‘3’ fig. 133; 3—4#

Cf. Margipnling indics ieBoy, 1944, Colersdo School Mines
Quert.y v. 39y ps 78y pl. 2, fig, 8 - 9,

Early, plenispirally ooiled pert of test comsiste of up to
four or five shambers srrsnged in about half a whorly laber, uncolled
pert is straight. Ouitline of ¢est smocthly curved in early pavi;
wn~ooiled psrt has parsllel; sometimes slightly lobate sidsa, Early
part lenticular in erocs-eectiony distally test tecames less compressed,
oval in oross-section, with chembers usually more coppressed neer Lhe
margin corresponding to periphesy of oolled purh of test, lest
shamber tapere towsrds this margin, Up to ten chambers in test;
they increase regulsrly im sise, Sutures rather indistinct, oblique;
in ooiled part straight or weskly recurwed, flush, in later pert
cblique, straight, flusi or slightly depretsed. Wsll smooth, finely
perforate. Aperdurs round, rediste, subterminal zt bluntly peinted
tip of last chambaw,

Dipepsiona

Lorgest specimen {locality E 154) s 1 = 1.7, m, w = 0,80
m, t = 0,52 =,

Dgtriludion

Reve in the Gemblier Limestene,

Lemagig

The type figure of K, indigs shows 2 2lightly more compressed
speeimen frem the Miosene of Jevs, with more chesbers per unit length
ol test, than the Cambier Limestone apecimers, Jnvther similar specles
with mors elongate and tapering chmmbers is H i1go
Toulmin from the Eocere of Alabama,

AL 5 1T ODSES Wilsoxomn
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Gemus VAGINULINA d'Orbigny, 1826
VAGINULIEA of, SUBLITUUS (Nuttall), 1932
Flete 10, fis‘ 15 - 17,

cf, Cristellaris sublituns ¥uttall, 1932, Jour, Ful.,
v. 6 p. 11, pl. 1, fig. 13, L.

Dezoriptien

In miorospheric spesimens, test elongate, compresscd,
Barly part of test consistes of up to four chsmbers arranged in a
rapldly uncoiling plenispiral 20ily later part stralght or gemtly
curved, with sides parallel or tapering slightly towards bese,
Base of teal asymmatrically rounded in plany outline of straight
part commonly smooth, zometimes slishtly lobate., Lest chamber tapers
obliquely, withi cno side curved and the other straight, Sems spegi~
mens oval in orosa-esction; usually test more compressed in cross-—
soction and more curved in outline at the side corresponding with
the periphery of the early, 2oiled part., Mergin msy be indistinotly
kocled in early part of test, Prolooulus spherical, slightly thicker
than susceeding chambers, which sre wedgee-shaped in outline in cerly
part and piioce-ghapsd in later part of test, Koit more than thxes
sucoseding chanbers touch the proloculus with their lower exizemities;
up to eight olose-get chambers in test, Early sutures recurved;
later sutures straight, oblique st an angle of about 45° or more %o
axls of test, Sutures distinot) usually narrow and flush with surface
near their more basal cutremitiez, but thickening snd becoming raised
tovards their moro distal ends, Sometimes suturus narrow, or limbute
and raised throughout their lemgth, Wall amooth, finely perforats,
with sparss, ccarper pores alsc present, Aperture terminal, narrow
and rediate, at tip of 2 short, blumtly pointed nedk, which i situated
at the more compressed aide of last chamber,




Megalosphoric spucimens intergrade morphologically with
the microspheric forms, Compared with the latter, mogalospheric
specimens have & larger prolocuwins snd ave uneoiled in early part of
test;, which is longer, more elongate and less strongly compressed;
their sutures are generally at z larger angle to axiz of test,

Pimopsions,

Largest megalosghorie spacimen (locelity F 70) ¢ 1 = 1,60, ma,
V=038 my t ~0,26 mn, largest miorospherie speeimen (locality
£63) 1 1=0,66mm, w=0,26m, t = 0,16 mm,

Fairly comson throughout the Gambier Limeatone,

Repazis

The Gimbier iimestone spacimens are cloady aimilsr to
V. sublituug, origirally deseribed fron the Oligocene of Mexicos
they differ mainly in being less compressed and in the thickeming of
the sutures near the lool of previous apsrtures,

VAGINULIFA sp.
Flate 10, fig, 18-20,

Desgrivtion

Test elongate, curved to almost straights sides roughly
parallel or tapering slowly tovards rounded bese. Cross-eection
Compressail, ov-.l;‘ in rare specimens distal chambers inflated and round
in eross-section, In esrly part, shembers inorease slowly and regularly
in sive, and their visible partes are oconsiderably wider than long}
sometimes distal chambers ino:éass wore rapidly in lemgth, and rarely
laat one or two chambers ave smaller than the preecsiing ene, Up 1o
thirteen chambers in test; last ohamber tapers obliquely, Sutures
falrly distinet, strongly cblique toc sxls of test, convex upwerds and
flushs they are more limbate at the widdle than towerds marginal ex-
treaities, VWall amcoth, bearing fairly coarse, sparse pores, Aperture
terminsl, round, radiate,
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Digepsions

Speeimens range up ¢ 5 3a in length,

Rigtpipution

Rere in the Gembler Limestone,

Y. fubg Gollowsy and Himdnway from ths Uligooens of Forto
Rioo differs from the Gembier Limestonc spesimens iv its considersbly
smaller size, grester degree of compression znd more chambers per unit
length of test, Y. Joeblicll Molean frum the Palsocene of Horth
Amerios ic slso smaller and has almost narrow sutures,

Genus IENTICULINA Lemavelk, 1804
LENTICULINA of, GikBA (d'Orbigny), 1839
Plate 10, g, 21, 22,

of, Cpistellaria gibhs 4'0rigny, 1839, in R, de la Sagra,
Hist, phys. nat, Cubs, p. 40, v. 8. pl. 7, fig 20, &,

Regepiytion

Test scmewbat longer then wide, compressed, equelly bicon-
vex; it consists of an involute, planispiral coil, Specimens show
a tendeney towards uncoiling, though all chembers veash periphery of
proceding whorl, Peripheral outline smoothly eurved or, less coumon—
ly, bent ab sutures, mainly in distal part of last whorl, lMargin
bluntly sngulsr or with a poorly developsd roel, The six to eight
chembers in last whorl incroase regularly in sise, Sutures coumonly
distinet, recurved, flush; they are usually narrow, Sxoept at peri=-
phery, where test wall is thickened at lezd of previocus apsriures,
tall smooth, finsly perforate, Aperiture round, radiate., Apertual
fsoe sbsent or indistinctly developed.

Dlmepsions.

Largest spseimen (lecelity B 154) ¢+ 1= 1,16 mm, ¥ = G 84
mm, t = 0,44 mm, Batio 1 ¢ % from 1,7 to 2.7
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Digtzilsbion

Rather rare throughout the Gambier Limsstone,

Bemayks

A large mmber of forms, probably belonging to more than
one species, have been referred to by d'Orbigny’s specific nsme by
different authors, Some of such forms are elosly similar to the
Gamhler Limegtone spocimens, but the type Diguve of L, gibbe
a Bagent speeimon with distinctly developsd apertual i‘am anﬁ poTie
pheral keel,

Gomus ROBULUS Montfort, 1808
ROBULUS WIKOBAREKSIS (Sahwager), 1866

Sxistellaris nikobsropais Johwager, 1806, Novara Exped.,
Gool, Theil, v, & p. %43, pl. 6, Pig. 87,

Bobuius pikobsrensis (Schwager), Bursmdes, 1949, Oushman
lab, Foram, Rea., Spoc. Pub. 25, p. 128, pl. 7, £iz. 41, 42; BRem,
1951, Jour, M¢' ¥ ufy j2 4323 ple 6“! ﬁgﬂ ‘!}9 3

Regepigtiop

Teat luntioulsr, conpressed, cqually bloonvex; it conmists
of a plemispiral, involute ooil, A =mall seniral area, vhich is not
covered by chembers of later whorls, is seocondarily thickened and may
projest ss a low, rounded buss,  Feripheral sutline subsireular,
smoothly curved; mavgin sharply keeled or slightly blunted, Chambers
insrease regularly in sive, six to elevem in last whorl. Sufures
weaizly obliqus in distal part of last whorl, wsually more strongly
oblique in proximal pert; they are gembly recurved, narrow or siightly
linbate alomg most of their lemgth, strongly limbate at periphery
due to thiskensd wnli at positions of previous gpurtures, Suturss
Zairly distinet in small and medium sized specimens, less distinet in
largs tests, wall smooth, finecly perforats, HRadiate aperture
opens at laterally compressed distel-peripheral corner of last chamber,
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fn often well developed modisn slit extends into apertual face and
is bordered by = raised margin, whieh is fairly high and plate-like
at sides of slit. Apertual face rather low (as messured from apertual
opening to periphery of yrevieus wiherl); it waries fyom indistivetly
developed and rounded in cross-sestion to distinct and flat,

Ligspsione

D ranges up t© about 2 mmy most specimens sbout 1 mm or
less. Rere, badly preserved specimens up to 4 nmm in size msy slse
belong to this spesies, Ratio D 3 ¢t from about 2 to 2.5.

Patpivation

Originelly deseriied from the Tertiary of Kar Nikober;
subssquently recorded from Oligocens 4o Flioceme strata in Bast and
test Indies, Unitod States avi Japan, GCommon throughout the Gambier
Limestone,

Bemogks,

Bolmius intexmeding (d "Orbigny) appears to be closely similar
to R. aikobarensls,

HOBULUS of, CLERICIZ (Fornasini), 1895
Flate 10, fig, 25,
Cf, Cristeliaria clexigli Fornasini, 1901, Mem, R, Acoad,

Sel. Bologme, ssr, 5, v. 9; . 65, pl. 1, fig, 17,

Cf. Boladus clexigij, (Fornasini) var, ¢aringts Mawes, 1951,
Cusbman, Fourd, Foram, Res,, Comtr., v. 2, p, 32, ple 5, fig. 9,

Descrivtion

Test lentioular, moderately biconvex, consisting of a plani-
spiral, slightly evelute coil (the spheriesl proloculws is visible
from the outside). Peripheral outline subeireulsr, smoothly curved;
margin sharply weeled, Chamisrs inorease regulsrly in aize, five or
8ix in last wviorl, Sabures distinot, strongly bent near centrve of
testy towards periphery, they are oblique zmd gently recurved,
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Sutureas flush, sometimes slightly raised; limbate, especially near
peripzery at positions of previous apertures, tHall smooth, finely
and demsely perforate; it may alse bear aparsely and irregularly
distriluted larger porea, A few pores of wodersis size may also
pleroe the peripharal keel, 4 fino, tubulsr apertual opening passes
through the zolid distel-peripheral corner of last chasber; aperture
radiate, with o medim s1it extending partly inio aporbtusl fage, In
well pressrwed spocimens, the medism slit hes thin, plate-like ridges
on both sides, Fairly distinet ridgss ceually mak the boundary
between apariual facs snd lateral chanbey wells,

Zipensions

Largest specimen (locality B 60) s D = 1,60 sn, d = 1,46 m,
t=0,88mm. D of most opocimens less than 0,8 ms. Retlo D s ¢
rather cocnstant, slightly leas than 2,

Rlatribtion

Fairly common throughout the Gembier Iimestone.

Sepagkg

The Gambier Iimestone specimens are ologely similar to,
perhapa conspseific with some of the forms referrad to by varicus
suthors as B, glerigil, eriginglly deseribed frem the Fliocene of
Italy, The type figure of tils apeoies shows 2 specimen withowt a
distinet mediar £1it ipn the aportusl face and with move cheambors in
the last vhorl thar in the South sustsalien teste,

ROBULUS of, LIMBATUS (Bornemenn), 1858
mﬁu 11, f:iso l=- 3‘9
oy 14 Ainbets &‘im 1855’ m&o G’Ol; &Qﬂog

Z‘oitse%ax., Yo 7’ Bs 335’ Pln 15’ fixeé b - - G

Degeription

Teat oconpressed, aqually bizonvex, consisting of a slightly
evolute, or Involute planispirel evil, Some specimens shov = slight
tondenay to unoell in late pert of last whorl, Peripheral sutline
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smoothly curved, sometimes bemt at sutures, Margin veries from
koeled to blunt, Chambers incresse regularly and ratier rapidly in
size; usually five or six, rarely up to oight chambera in last
whorl, Spherieal prolooculi vary considerably in size, Sutuves
commonly distinot, less so in largs specimens; they are sblique to
nearly rzdial, espeoislly in distal part of last whorl, Sutures
gently recurved, less commonly straight, flush, narrow or somewhat
limbate, Wall smooth, finely srd demsely perforste, with sparse
larger mres alse prosemt, Hadiale aperture passes through thicicened
wall at distalwperipheral cormer of tapering last chamber, This
corner is subconical or laterally compressed, A distinot medien
8lit extends irto apertusl face and is bordered Ly plate-liks lateral
rims., In some specimens the spsriure, vhile possessing the medienm
slit, is indistinotly radiate. lLoci of provicus aperturss can be
seen as thickening= of wall at peripheral emds of sutures. Apertual
face variabie in size, sometimes indistineotly developsd and usually
smaller in miciospheric forms, Comnonly apertual face is flat and
may be bordered laterally iy raised margins,

Largest specimen (locality E 125) ¢ D = 1,46 mm, d = 1,36 mm,
t = 0,66 mn, Average I about 0,6 mm, Ratio D s ¢t frem 1.9 to 2.9.

atptaticg

Feirly common throughout thie Gamhier Limsstiona.

Heparkg

The megaloapheric tests in the Gembler Limestone agree well
with the type figures of R abatus from the Cligocens of Germany.
Howevor, neither the figurss, nor the typs desoription indicste the
large variation in the size of the proloculus seen in the South Aug-
tralian speoimens,

ROBULUS of, VENEZUELANUS (Hedberg), 1937
Plate 11, f£ig. 4.

Cf, Flapularia vemesuelans H&i’barg. 1937, Jour, Fal, » V. 11,
Be €70, pl, 90, fig. 14




Degopipticy

Test strougly compressed, consisting of a planispiral eoil,
which is noderately ewolute on both sides, and has a temdemey to uncoil
in distal pert of iest. Sides subparallel, with fairly wide, shallow,
often rather indistinet wmbdliei, Peripheral outline smoothly eurved
or bent at sutures, espeeciaily in later part of last vhorl, Margin
bears a sharp, low keel; less commonly, it is blunted. Septal
sutures radial straight or gently recurved. Distel sutures depressed
near umbiliod, widening and becoming flush or slightly raised near
periphery; early sutures commonly limbate and raised along their
vhole lengths, OSpirsl suture bent where septal sutures join, usually
thickened and somewhat indistinet in early pert of test, Vall swooth,
finely perforate, Aperture passes as s fime tube through the solid
distal-peripheral corner of last chamber and opens at bottom of a narrow
8lit, vhich extends partly along the peripiery and partly into the
apertual face, Apertual face strongly elongate, narrowing gradually
avay from axis of coiling, I% is flat in cross-section, or somewhat
concave, due to raised ridges at conmtact between asportusi face und
lateral walls of last chamber,

Dipepsiops

Largest specimen (loeality E 122) ¢ D = (5,82 mm, 4 = 0,60 mm,
t =0,20 mm, Average D about 0.6 mm, [Katie D s t fyom about 3 to 4,

Digtpilugion

Rare in the intermediate and the uppermost zones of the
fiombier Limestone,

Bepgagkg

The Gambier Limestone specimens differ {rom both R, yenesuelsne
us and R, gapibbeyuz (Flapularia gapibbeans Bermudes) in having a less
truncate margin, with a single inegtead of three peripheral keels,
R, caribbeanus alse possesses flatter sides thmn the South iustraiian
tests, Both the above-mentiomed speedes oocour in the Oligocene of
the Caribbean region, Ansther similar specles is R, glvarezi
(Elapularia slverszd Iimon-Gutierres) from ths Oligoosne of Mexioos
it is less compressed and less slongate than the Gembler Limestone
specimens,
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Genus AMPHICORYNE Schlumberger, 1881

This genus was revived by Parr (1950, p. 327) to include
forms commonly referred to Lageponodosarig Silvestrij 1900, Micro-
spheric forms, with compressed chambers and oblique sutures in their
proximal part, of A, gf, scalaris are present in the Gambier Limestone;
A hirsuta end A, of, halkyard are represented only by megalospheric
specimens,

AMPHICORYNE HIRSUTA (d'Orbigny), 1826
Plate 11, fig, 5.

, Nodosarie hirgutg d'Orbigny, 1826, Amn, Sei, Nat., v. 7,
po 2523 Cushmen and Todd, 1945, Cushman Lab, Foram, Res., Spec.
Pub, 15, p. 23, pl. 4, fig. 1,2,

Nodosaria hispida d'Orbigny, 1846, Forem, foss. bass, tert,
Vienne, p. 35, pl. 1, fig. 24, 25; Erady, 1884, Rept. Voy, Challemger,
Zool., ¥. 9, P 507, pl. 63, fig. 12-16; Chapman and Parr, 1926, limnm,
Soc.lnndm,}Jonr..bluv-%P-moplolﬂ-ﬁ&”-
| Degeriztion '

Test elongate, straight, rarely slightly curved, round in
cross-sections chsmbers separated by narrow comstrictions or close-
set, especially in proximel pert of test. Base of initial chamber
rounded, bluntly pointed or bearing a short spine, Chambers spherical
u-nmymu,mmwtmum; up to five chambers
in test, which increase slowly, somewhat irregularly in size, Sutures
memam-wumumu.m
indistinet, Wall ormamented with coarse to fine, short, blunt or
gharpened spines; it varies from almost smooth to demsely spinose,
Spines distributed irregularly or in longitudinal rows, Aperture
nmd.nmw,atthotipotamﬂyhmium&,mﬂodhu
slight 1ip (in most specimens, the tip of the neck is broken off),
Neck smooth or bearing one or two emeireling collars or spines,
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Lipepsions
Largest spocimens (locality E 16) ¢ 1 = 0,96 mm, w = 0,24

" Bigtpibubien
Widespreas in Tertiary ard Recent deposits, Rether rave
throughout the Gamtier Limestons,

AMPHICORYRE of, HALKYARDI (Cushman), 1933
Fiate 13., ﬂg. 6‘#5 Te

Cf, Deniglins halkyardi Cushmsn, 1933, Cushman leb, Foram,
F‘ﬂﬂ.g Gm.. Ve 95 P 9' pl, 1’ :!'ig. 20,

©f. Nodogaris haliyerdl (Custmsn) var. sntillapa Palser
and Brrmules, 1926, Soe, Cubena fidst, Nat, Mem., v. 10, p, 269, pl.
16, fiz, 3. .

Peacriztion

Test ¢lungeie, strsight or gently curved; outline somaonly
strongly lobate, rarely non-lobate near bese, Test aspproximately
vadforn In dlaseter throughout or slightly less at pwoximal and;
orosa-section oivcular. Base rounded, commonly besring o mmsber of
sbort spines; rarely & aimgle spins s present.  Chembers increass
slowly, often Irregularly ix size; up to five chagbers in teat, Barly
ghambers usually mers closee-set and cyiindrieal than lster chambers,
vhioh are inflated and subespherical, Early chambers sided torminally;
later chambers mzy be added somevhat obliquely, thus imparting slight
ourvature to the test, Sutores wawry sescordingly, from perpendicular
to exis of growth and weskly o mwdsrately depressed between warly
cshombers to strongly deprespsi azd cblique inm later pard of test,
wall ornamented with thin and low, lengitudinal oostss, about twelve
to twepty-five on adult chambers. Coatass rarely sontimic across
sutures, vhere they are reduced in seight, Tuay msy be lecagltudinal



or (more commonly) oblique, The srgle of obliquity may be con-
stant for all chombors of e specimen, or vary; scmotimes the
direction of costas on the same chamber varies, Coatae ususily
give way to spines near base: of chambers., ‘'all between costas
finely perforate., Last chamber tapors distally to form an zper-
duel neck with a slight terminsl 1lip, 4pertusl neck snooth or
ornamented with fine, anmular ridges, Aperture round, ab tip of
aperiual necdk,

Ligegslous

Lergeat spociment (locality E 163) 1 1 =0,88 ms, w = ¢, 20
mm, Avorage 1 absut C,5 mm,

Pgiziagion

Rare in the Gambier Limestone,

Bemagkg

The Garbler iimeatone specimens differ from A halkvardl
and its veriety gntillans, originally deseribed from the Eo¢cne of
the United States and the Oligoecens of Cuba, respoctively, mainly
in their smaller aise and minor sherssiers of surfate ornsmentationm,
Lenialine halkyapdl ver. pgngesps Galloway and Feudmway bao e radiste
sperture and appears to be gensrically unrelated to the forms dis-

cussed,

Specimens which cannot ke readily assigned to either A, of,
halkvards or A, hirsuta (p. 11/) oscur very rarely in the Goubier Lime~
stone,

AMPHICORINE of, SCALARIS {Batsch), 1791

Plate 13.@ fig. g€~ i"‘
- Bﬁm@ig l'nlg T“to aren,

Cf. ke g (U SLAaE ala
warin, tab, #eX; po Iy 4y Ple 2 £igs e

Cf. Amghicorype sealaris (Batsch), Fokorny, 1958, Grund-
suge Zool., mikropalsont., v. 1, text - fig, 28/,

Upthoceras ] :
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Begegiztion

Test clongote, subsirenlar in cross-gection, approxi-
mately wniform in diameter throughout or tapering slightly touards
base, Gutline oven or slightly lobate inm esrly part of test,
lobate in laber part. Hase commonly bears & short spine, bub may
be bluntly pointed or rounded. Initial chenber subspherical, visi-
ble parts of later chambers cylindrical to somevhat inflated, Cham-
bers increase slowly, sometimes irregulerly in sise; up to five cham-
bers in test, mtures perpendiculsr to zxis of test, slightly te
moderately depressed, narrowy <distinet, except uhen cbsoured by
eostae, ‘2ll coversd with stralght, longitudinsl costae, vhich are
thin, variadle in height and sharp, Oostes vary from six to about
thirty 1o mumbez, Some continmve from base of test to base, or
sometimes nearly to tip, of apertual neck witheout desreasing in hoight
at sutvresy oihers deoreese in heighd betwsen chswbers or are con-
2ined to aingle chanbers., Jot unconmonly, all soatme are uniformly
strongly developed, ¥Wall betwsen costee finely jerforate, Last
chauber tapers dlsbally to form a moderately long (when wmbwoken)
apertual neek with & termmsinal 1ip,  Apertusl neck smooth or crnamented
vith slight arauler costes, Apevture round; narrow, zt iy of the
naek,

Jpecinens vary considevably in size of initial chamber,
which 1z slosely sorrelabed with size of vhole test, Testa of megal-~
ozpherde individuals are votably larger then those of microapherie
formsy both Inbargrade sarphologioally, however, Comnfaly, costoe
of large specimens are fewer in mmber and higher than thoss of small
toents,

In microspherie forms, lest one or twe chambers mey b2 added
obliquely to axis of growth; euch chambexrs are sometimes slightly come
pressed laterally and aepsteas on thelr surfzce sre oblique to sxis
of test, Hiorssyheric teslis very both in the degree 52 lateral dlm-
rcement of distel chambers and in the mumber of non-displaced chem=
bers preceding thes,
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Plgepajons

Largest speoimen (locality E 119) s 1= 1.28 mm, w = 0,40
mm, Average 1 about U.5 mm,

Common throughout the Gembier Limestone,

Homagky

The Gembier .imestone specimens arc aimilar to the Recent
&, _gcalaria, ut have less inflated cheambers, inoresse more slowly
in wvidth and are less densely costate, A mmber of species,as well
as varieties of A, _gealarig heave beoen erected by different authors
for forms differing in minor characters from A, ggsiaris, °.g.
4 Jopgiozuds (a°'Crvigny), A. gtriaticollis (d'Orbigny), A. yariabilis
(Nougeboren), 4, prozims (Silvestyi) and A, blappledd (Ellis), The
variation of thau species canmot be ascertained in the :zbeenoe of
topotypes, but/ :ls probable that at least some of them intergrade
morphologioally with each other and with the Gembier iimestcne tests,

Genus LINGULINA 4'Orbigy, 1826
LINGULIKA METUNGENSIS Chapmen and Crespin, 1930
P‘l&t’ 13., g’»ﬂo 15’ 16.

Linguling bartruml Chaiman ver, petupgepsis Chapman and
Crespin, 1930, Roy. Sou. Vietoria, ¥rod., n.fey ¥ 43y Do 97 ple 5
fig. 5.

Lingulins potungengis Chapmen and Crespin, Carter, 1939,
unpublished thesis, pl. 3, fig. 22, 23,

Dsgopiption

Test clongate and compressed, oconsisting of up to five cham~
bers arranged in o stralght serdes, First ome or two chambers elirou-
lar, later chambers lenticular in cross-aection, Cutline of test
roughly ovate, tapering rapidly distally and more gradually proximslly
townrds rounded oxtremities; it is smoothly curved in early part of
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test, slightly lobate in later purt, Chambers strongly embracing,
incressing rapidly in size; last chember constitutes about half
of test., Sutures porpendicular to axis of test, straight or
8lightly bent backwards near margin, narrow; usually feirly distinct.
#all finely perforate; ome ¢r two proximal chambers covered with
mmerous - {up to sbout thirty), costas. The straight, longitudinal
costas do not radlate from base of initial chavber, but o set of
three or four costse encircles the base in s plams parallel with
maximm width of test. On later ohembers, costae are conflned
along the margins of test, Aperture a terminal, long and nerrow
s8lit between two projecting semiluner lips,

Digepsiops |

Largest specimen (looality E 110) 3 1 = 2umy w = 1,5 mm,
t = 1,1 m,

Rigtritution

Uriginally deseribed from Tertisry sirata in the Farish of
Bumberrah, Vietorias; also from Gippsland, Very rare in the Gam—
bier Limestone.

L. petiggensis differs from the closely similar L, bertruzl
frmthe'terbiw of New Zealand mainly in being amaller, having
relatively wider chambars, a more compressed lagt chamber and less
strongly developed surface o -namentation,

LINGULIFA sp.
Plate 11, f£ig. ir, 18,

Degeriytion

Test ¢longate, compressed; outline suboval, generally
smoothly curved; in some tests slightly lobats in distal part,
In the more oommon microspherie forms early part consists of three
or four chambors srranged in a plmispiral eoils these are followed
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ty chambers in a straight series. In megalospherie forms all
chambers in a straight series, Teost lentioular in oross-eection;
early part more compressed and with & keeled margin, Up to seven
strongly emitwacing chambers in test; they inerease rapidly, some~
times slightly irregulsrly in size, Sutures narrow, fairly dis-
tinet to poorly visible; flush in early part of test, flush or
slightly deprepsed im later part., They are tremsverse and straight
at middle of test; but ocommonly bent proximally near margins; in
ooiled part of specimens, sutures recurved. Wall smooti, finely
perforate, Aperture a terminal, fairly long and narrow slit
commonly bordered Ly two produced, crescent-shaped lips,

Digepsions,

Largest specimen (locality E 122) s 1 = 2,1 mm, w = 1,34
mmy, t =0.84 mm, Fatio 1l 3t from 1.8 to 2,6 in sdult specimens,

Rigtribution

Rare in the Gembier Limeatons,

Bemarkg

The Gambier Limestone specimens are sonevhat similar to
L, _mesonengls Gole from the Oligooene of Mexioo, Lut the chamber
arprangement iz apparently uniserisl throughout in all representatives
of this species,

Genus FROKDICULARIA Defrance, 1826
FRONDICULARIA LORIFERA Chapmzn, 1913

+ ria lorifers Chapmen, 1913, Roy. Soec. Victoris,
Frod.y T.8.; V. ;?:6, P 171, M. 16, iz, 6; Howdthin and Parr, 1938,
Roy, Soe. South :‘ustralia, Trans., v. 62, p. 307, pl. 16, £1g, 4.
Digtpipution
Oocurs in Uligooene and iilooene strata in the Mallee distriet
and the Huddy Creek, Torqusy and Noumerells arees in Victoria, Very
rare in the Gambier Limestons.

Bepagke
All the Gambier Limestonc speaimens are fragmental,
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Family FOLGMORPHINIDAR
Gerus GUTTULINA 4'Oroigny, 1826
GUI'TULINA PROBLEMA (d°Orbigny), 1826
Flate 11, fig. 19 - 23,

AR, A NOAN SO AT A 3 R SR d'OrbiMO 18%’ m@ M‘
Nat., v. 7, p. 266, no. 14,

mnig d'Orbigny, 1826, ibid.,

lymerpniy

Vil AN fu' £

po 266, pl. 12, fig. 1 = 4o

Suttuling groblsms 4'0rbigny. Cusiman and Ozaws, 1930,
0.8, Nat, Mus., Pros., vo Tl po 19, ple 2, fig. 1 = 6, pl. 3,
fig. 13 Fary and Collins, 1937, Boy. Jo¢, Vietoris, Fro¢., v. 50,
N8y po 191, pl. 12, £ig, 13 Batjes, 1958, Inst, Foy. Seci, Nat,
Belgique, Mem. 143, p. 121, pl, 4 fig. 10 = 12,

guttnliss frapkoed Cushman end Usawa, 1930, U.S, Nat, Hus.,
Prodey ve 71y pe 7% ple 4y fig. 1.

Legopiption

Test greatly variable in shape due to variation in relative
sizo, degree of overlapping and degree of removsl from bagse of puccess—
ive ehsubors, Usually apsrtusl erd tapers less rapidly than proxi-
mal end, whioh is bluntly pointed or fairly rounded. OUutline of
test lobats, since chambors somewhat inflat«l and projecting. Test
roundsdly triangular or compressed snd suboval in cross-sectiong
in come spoecimens cross-cegtion ¢ven more irregular, Chambers
drop-shaped or clavate in plan; they may be rather elongate and com-
pressed laterally, Test oonsists of up to about ten chambers,
vhich increase moderately rapidly im sise, Sutures depressed,
narrev to somewhst limbate; fairly distinot, Wall smooihj sper-
ture ferminal, radiate.




Rlatrilution

Widesrread in Cretacscus to Racent strats. Common through-
out the Gambler limestone.

Bepagkg

Homo of the intergrading variants in the Gembier Limestone
closely resemble the less elcngate forms of both §. susiriscs
d'0rbigny and §. yabed Cusimen end Ozaws, and also Q. Jlrregulsris
(d%rbigny). Batjes (1958, 190, git.) has previously stated that
G...frapkel and, to a smaller degree, §, Qrregularii sammct be dis-

zoilena in the Oligocene of Helgium.

GUTTULINA REGINA (Brady, Parker and Jones), 1870
P}-a“ 11, ﬁg‘ 248

Felwmorvhins reging Brady, Farker and Jomes, 1870, Linn,
Soe, lord., Trans., v, 20y Po wp Bl 41, fis: 323 Brady, 1884,
Rept, VYoy. Challenger, Zool.; v. 9 p. 571, pl. 73, fig. 11 - 13,

Guttulins, rogins (Brady, Parker and Jones). Cushman and
Ozuwa, 1930, U,5, Nat, Mus., Proe.; v. 77 pe 34, v1. 6, fig, 1, 23
Parr and Collins, 1937, Roy. Soo. Vietoria, Proe., v, 50, n.s.,
Pe 193, pl. 12, fig, 5, text - fig. 1~%

Degepigtion

Test fusiforn, sometimes rather slongate, It tapers fairly
rapidly toverds a bluntly pointed to, less coxmonly, charply pointed
or brozdly rounded, huse; tapering usually more gredunal towarde
apertual and, Gutline of test lobmte; ecrosa-gection roundedly
trianguler 4o subcireuler, Chesbers ineresse rapldly in sise,
moderately inflated, roughly ovel in pide view; lenger than wide.
Each chamber more removed from base of tese than the preceding onej
up to about elght chambers in test, Sutures depressed, curved, some—
vhal obseured by ornamenmtation, Test covered with mmercus, distinet,
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slightly anastomosing, longitudinal oostee, which are generally
equidistant and continuous zoross sutwres, Costae moderately
high, varying fron fairly sharp to rounied in erosa-section.
They extemd froem base of teat to base of a short; indistinetly
developzd, tapering sportual neck,; whieh 1a oval to eircular in
cross sestiom, Aperiure terminal, round, radiste,

Dipepsors

Largest spocimen (locality E 26) ¢ 1 = 1,04 mm, w = 0,40
mm. Average 1 about 0,7 mmj ratio 1 s w from 1,6 to 2.6,

Bistpilniion

Goours in Oligoocene to Plicecene strata of Viectoria, Tas-
mania and New Zealand, and in Recent sediments of the Auatralian
and Philippines regiom, Rather rare in the Canbler Limestone,

GUTTULINA FACIFICA (Cushman and Ozewe), 1928
Flote 11, fig. 25

Gmmm and Onm, 1928,

A () ] L

ut ddip ificg Cushmsn and Osawa, 1930,
U.3, Hat. s p Procey v 775 Pe 50@ ?310 379 fi{‘,. 3 ~%

Digtpibudion

Osours in Regent sediments in the Pseific and in lMicoene
strate near Beteaford, Victeria. Very rere in the Gambler Limo~
stone,

GUITULINA SILVESTRII Cushmgn and Osawa, 1930
Flate 11’ f:’lp 26,
Gt by gmoidina) gilvegtyrii Cushmen amd Osawas, 1930, .2,
Nat, m., Pl‘Oﬂo. Ve 77’ Pe 519 P]-. 37, fign 69 Te

Guttulipe silvestrii Cushwer snd Osaws, Farr and Collins,
1937’ Roy. So6, Yic’bm‘i&, g"%@ng Ve mg Defep Do 197. pl. 12’ fig. 11,
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Digtyibutioy
{oours in Reoent sediments in the Pacific and in the Miooeno
near Batosford, Victoria, Rare in the Gambier Limestonse,

GUITULIRA of, SPICAEFORMIS (Roemer), 1838
Flate 11‘ figo 27y 28,

Fouss J'ahrb. i&.’m. Googn. Geol, Pomg.nﬁmd., pe 386, pl. 3, fig.
31.

uling peeforils (Roemer), Cushman and Ozaws,
1930, 33’.3. R‘to i&u., Em»t-ss., Yo T7: Po 31, ple 5, fig. 1, 2,
. Guttuling spioseformis (Roomer) ver. sustrslis

(a !@rMW)o Gmm and Osewz, 1930, ibid., ps 32, ple 5, fige 3o

Depoyiption

Test elomgate; oross-section roundedly subtriangular or
irregular, Test tapers towards pointed spertusl end and, usually
more rapidly, toward:s bluntly peinted to rounded base, COutline
of test lobets, chambers somewhat luflated and projesiing, Cham-
bers clavate or slongate drop-shapsd in plang often compressed
laterally, They are arranged in a2 clockwlse quinqueloculine serias
and increase moderately rapldly inm size, Test sonaists of up to
sbout eight ehsmbers, which are suscocessively further removed from
bage; early chembers sometimes only slightly vemoved distally.
Sutuves fairly distinct, depressed, narrow to scmewhat llabate, ¥all
smooth or covered with mumerous fine, longitudismal costas, Aperture
terminal, radiste.

Digensions

Largest specimen (locality E 70) s 1 = 0.7 mm, w = 0,36
mm. Average 1 about 0.5 ma,

Blatyibution

Common throughout the Gambier limestone.

Bepagis

The Gambier [dmeston: gpesimens differ from G, spicasformis

and its striated variety gusiralls in having the chasbers arranged in
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a slockwise instead of an antiolockwise series, and 4in the test
being generally less fusiform.

Genus PYRULINA d°‘Orbigny, 1826
PEIRULINA FUSIFORMIS (Fcemer), 1838
Plate 12, fig. 1

olymorphing (Glohuliw siformis Roomer, 1838, Neues
Jahrb, m.n. ﬁmgﬂa Geol. Pet.nr -K\md.@ ps 386, pl. 3, fig. 37,

ymorciins snsugts Chapman snd Parr (non Egger), 1926,
Limn, Soc, Iﬁﬂd.' -Tour., ZOOIgg Ve 369 Pe 393’ P]m Zl, n‘o 75,

aig (Roomer), Cushman and Osaws, 1930,
U8, Hat. m.. Proo., Yo Tlo Pe 54y ple 13, fig. 3 - 8 Parr
and Gollins, 1937, Roy. Soe, Vietoria, iros., v. 50, n.s., p. 197,
ple 13, fige 2, 3; ple 14, £igs 5e

Platpitution
Fairly videspresi in Oligoeene to Reoent deposits, Rare
in the Gambior Limestone,

Genus GLOBULINA d%rbigny, 1826
GLOBULINA GIBBA (d'Orbigny), 1826
Plate 12, fige 2 = 4.
b 4'0rbigny, 1826, Amn. Sei.

Ratey Ve 75 pe 266, models 63, “

Polymorphina globosg Miumster, in Roemer, 1838, Neues
Jahrb, Min, Geogn, Geol, Petref . -Xunde. p. J%‘ pI. 3;3 2ig. 33.

o

Globuling ingecualis Reuss, 1550, Demkschr. K. Aked, Wias,
Wien, v. 1, pe 377, ple 48, fig. 93 Cushman and Osawa, 1930,
U.8. Bat. Mus,p Pﬁ’fﬁﬁop Ve T1: pe 73, pl. 189 £ige 2 = 4o

flobuling gibbs d'Orbigny. Cushman and Ozaws, 1930, ibid.,
P 40, pls 16, fig. 1 = 43 Farr and Collins, 1937, Aoy. Soe, Victoria,
Protes ve 50y 084,y po 199, pl. 12, fig., 125 Batjes, 1958, Inst,
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Rﬁ?. 5a¢3, MNat., iﬁalgiqua, Hem, 143; P m’ Pl‘ figo O

plaling gibbs 4'Orbigny var, globosa (Munster), Cush-
nan and Ozmx, 1930, U.S, Nab. Mus., Prog., v. 77 ps 64y pl. 17,
fig. 8, 93 Ferr and Collins, 1937, Roy. Soe, Victoris, Proe.,
v. 50, n.8.y po 199, pl. 12, Tig, 13,

Degepiption

Test globular to drop-shaped,circular to oval in cross-
gection, Base evenly rounded, apsrtual end zlightly to distinotly
pointed, Chambers few, strongly embracing, inereasing rapidly
ir sige, Suture:s Indistinet to moderately distinct, usually
flush and narrows 4in some specimens chambers project slightly from
general surface of test and sutures sre gontly depressed. Wall
smooth, plerved Ly sparse pores of medium size, Aperture terminal,
radiate, Fistulose outgrowths are sometimes present in spertual
regiony cozmonly such have been broken snd wall of last chamber
originally covered by the cutgrowthe is seen to be piervod Ly large
pores,

Eigensions

Largest specimen (locality E 107) ¢ 1 = 1.9 smy, w = 1,3 mm,
t =1,2m, Average 1 zbout (.8 ma,

Mstribabion

Widesyread in Tertiary, less so in Reoont deposits, Fairly
common throughout the Gambier iimestone,

Bepagies

Globular variants intergrade with someowhal compressed forms
in the Gambier Limestone; less common, more clongate varlamts appear
to be indistinguishable from §, lacrima (Reuss) or G. rotupdata

{ Bornemann) .
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Genus SIGMOMORFHINA Cushman and Ozawa, 1928
SIGMOMORPHINA CHARMANI (Heron-Allen and Barland), 1924
Plate 12, fig. &,

Polymorching chaimggl Herone/llen and Earland, 1924, Roy.
Mier, Soe,, Jour., p. 163, pl. 10, fig, 60-63.

Sizmomo 3 _chaggani (Heron-Allen and terland), GCushe
wan and Osawa, 1930, U.8, Nat, Ems,, froe., v. 77, p. 124, pl, 32,
fig. 4, 53 Poarr and Gollinms, 1937, Poy. Sce. Vistoria, Froe.,

v. 50, n.8., p. 04, pl. 15, fig. 2.

Segepigbion

feat oompressed, subeircular or fan-shaped in side view,
inoressing in width distally; base of test may bsar & short spine,
Cutline slightly lobate in early part of testy outline of last
tw chembers susothly curved, Chanbers arranged in an snticlociowlse
sigmoidal series; imparting to test o twisted appearance, Testi
thickest at z point between margin and the somevhat depressed medisn
line, Margin usually bluntly angulars in less common, relatively
thick tests, with rather inflated chambers, margin more rounded,
Chambers roughly semilunar in side view,zdded at an angle tc axis of
test; up to ton chambors present, inoreasing fairly regularly snd
rapidly in size, Each sucocessive chamber further removed from base
of teat, and overlapping strongly the preceding chamier in the same
serics en ite anticlockwise side, 1.e. on the right hand side of
test in side view, In some apecizens, small, proximally directed
lobes of laat one or two chambers overlap the preceding chambers
alsec on opposite pide of test nesar the middle, Sutures strongly re-
curved, flush or slizitly depressed, limbate, ususlly distinct,
Modian suture gently depressed and cwrved, ¥all swmooth, finsly
porforate, Aperture a nerrow, peripheral slit extemding from contact
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between last and permltimate chambers for about ome third of the
length of the distal margin ¢f last chamber,

Ligepsiong

Largest specimen (locality E 154) ¢+ 1 =21,14 mmy, w = 1,18
ma, t =0,7, 5m, Aversage 1 about C,8mm, Ratico l st from
1.4 to 2,

Pigtribogdon

Uriginally desecribed from ifiocene strata near Batesford,
Victoria, Rare in the Gambler Limestone,

SIGHOMORPHINA SUBREGULARIS Howehin and Pary, 1938
Flabo lZg ﬁso 6 e 90

31 gagmorphipe piilazis Howohin and Parr, 1938, Koy,
Soe, South Austrana. i‘m .3 e 63y 1. 308, pl, 13, fig. 2, 11,
Degepiptiop
Teat compressed; length werdes frum allightly greater than
vidth Yo nearly twice as great, Outline alightly lotate tc smoothly
curved; test varles from subrhemboidal ¢r voughly owval to fane-
shaped in side-view, with base blumtly pointsd or bwoadly rounded,
Hargin bluntly angular and sidghtly thickemed or narrowly rounded,
Cross—ceotion of test in diztal view lentioular, commonly with =
broad; low, ususlly poorly deflined median ridge., Chasbers arranged
in a clodkvise, sigmolidal sexies; henoe fest often appears slightly
tvisted in tasal view, In some specimens, the sigmoidal arrange~
ment is poorly ex;vessed, Chambers somewhat orezcent-shoped or
feirly atraipht in aide view, narrowing towards margins of test and
inereasing fairly regularly in sise, Angle made by chambers with
axis of test varies between sbout 45° ard 70°; aimilarly, the
extent to whioh cuccessive chsmberz are progressively further removed

from base 1s rather variabls, Each chamber strongly overlapa the
preseding chamber in the same serics on its closiknsise side, 1.0, on
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the left hand side of test; up tc about sixteen chambers present,
Sutures usually indistinet, espescially near sedisn line of test;
usually slightly ourved, Depending on degree of thickening of
distal~peripheral margin of chambers, sutures an right-hand side of
tost vary from thickensi and raised t¢ narrow and flush,less commonly
slightly depressed. Sutuves cn left-hand side of tesi are narrovw
and flush to slightly depressed, Wall smooth, finely perforate,
Aperturs terminal; rsdiate, round to oval,

2igepslons

Largest spoocimen (locality E 122) 1+ 1=2.5m, v= 1.5 mm,
t =0.,85 m,

Originnlly desoribed from Miooene strate in the istropoli~
tan Abattoirs bore, Adelaide, Fairly common throughout the Gem-
bler Limestone,

Beparks,

"~ Sems of the intergreding varianis deseribad sinve agree
well with the holetype of §, subregulsxis, with whieh they have been
compered, Tho medien rddgs in the holotyye is mnoh less distinetly
develoyad than is indissted in the tyze figure, The "premouncsd med-
lan ridces™ on chambers on the right hand side ¢f test; mentioned
by liowshin and Parw, are due to thickening sssociated with the
distalperipheral mergins of sarlier chambers; such ridges ceineids
with the sutures or extend slomy their proximal sides,

S, subremularis o rather simller to 8, jgeudoresularis
Cushnaan and Thomas frowm the Eooene of Texas, the chambers of whdoh
are srranged in an anticlockwise sigmoldal sories and the medien
ridze of tesi 1s more strongly develeped. Scme variants in Game-
bler limestono ropemble £, f1int1d (Custman),
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SIGMOMORFHINA aff, BATESFORDEKSIS Parr and Collins, 1937
Flate 12, fig, lo, 11,

ZEOME ns betsafordensds Parr and Collins, 1937,

Foy. S0z, ﬂctorla, »%ﬁ., A 5@, NSy Do 04y ple 15, 2ig. 6.

Zigtgpipation

idult tests wery rare, juvenile specimens more comuon in
the Gsmbler Limaziome,

g —

Some of the speoimens sgree well with the type figure of
8, baissfordengis from Mioseme strata near Batesford, Viotoris;
other tesis resemble more elosely 3, updulogs (Torquem).

Genuz SIGWIDELLA Cushman and Ozaws, 1928
SIGMOIDELLA ELENGANTISSIMA (Parker and Jones), 1870
Flate 12, fig., 14,

feiymorpiins clepgantissiys Farker and Jones, 1865, Fndl,
irans.,; Ve 1555} De 3138; Bz”ﬁyg Parker and Jones, 1870, iimn. Sou,
Lont., Trans., ¥ 27 p» B, pl. 40, fig. 15 b, ¢ (non a).
Slgmeidells clenzantissisa (Parker and Jemes), Cushtman
and Usawa, 1929, Jap. Jour, Geol, Geogr., v. &y p. 7&y pl. 16, fig.
1%, 11 Cushman and Osews, 1930,U.8, Net, Mus,; Froe.; v. T7,
te 140, pl. 39, fig. 13 Farr 2cd Soliins, 1937, Foy. Ses. Tictoria,
Frotey e Sy DeBey P s?*%. ple 14y fig. Y

Simmoidella bortonigg Finley, 1939, Roy. Soc, Now Zesland,
Trans.y 7. &3y pe 318, pl. 25, fig, 43, 44
Pegopiption

Test compressed, commonly heart-shaped in outline, Distal
end pointed, base slightly inourved or, less comwnly, smeothly
rounded, Oross-section lerticular, with mergins angular to narrowly
rounded, Up ioc about twelve chambers in test; they are arrenged in a
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clockwise sigmoldal serles and increase falrly rapidly in sise,
Chambers considerably elengate, roughly semilunar in chapes
succeeding chambers overlap the preceding ones altermately on
different sides of test. Sutures ususlly smoothly curved, fiush
and limbate; sutuves of last two chambers on the sides of their
overlap may be less evenly curved and narvow. #all amooth, pierced
bty sparee medium pised pores, Aperture terminal, radiate,

Digepsiops.

Largest specimen (locality E 13%9) s 1 = 1,58 mm, w = 1,38
mmy, t 0,76 mz, Average 1 about 1 mm,

Metpitaiion

Fairly widespread in Eocone io Recent sediments, lModerate-
ly common throughout the Gsambler Limestone,

In the Gembier Limestone, variante closely similar to the
holotype of g, borionics as figured by Finlay from the Eosens of
Few Zealand intergrade with less heart-shmped and distally less
tapering forms resembling the specimen figured by Cushiaan apd Czawa
(1930, laze. eit.). Finla,y nentioned the sbove differonces as dis-
tinguishing betwsen 8. borten: ad 8. 9leganbiss
Parkor and Jones! original ﬁm 150 shm a ppecimen similar to
8, bortoniecs in thcse respects.

Rare speeimens similar to 8, kassengis Cushuan and Uzawa
are alsp present,

Gemus GLANDULINA d%Orbigny, 1826
GLANDULINA LAEVIGATA (d‘OrdMdgny), 1826
Plate 12, fig, 13.

e 2. A b ST LIER LS &’m‘mw@ 1826; m. 501.
EIQ.%., Ve 7, Pe 252’ Plo 10, figa 1= 33 cham and Pm' 1926,
idnn. Soe. Lﬁﬂdﬂﬂ. Jour., Zool., ¥. 36, Pe 3783 lﬂm 17' ﬂgo 20,



Glandulina loovigatg (d'Urbigny). Cushman and Ozaws,
1930, U.S, Fat., Muz., Proe., V. 77y p. 143, pl. 40, fig. 13
Parr and Collins, 1837, Roy. Soc, Vietoria, Proe., v. 20, m.s.p
p. 708, pl. 13, fig., 6; Batjes, 1958, Inst. Roy. Sei. Nat,
Belgique, Mem, 143, p. 123, pl. 4, fig. 7, &,

Regopivilion

Test, at least in microspheric forms, spindle-shaped, with
sharply pointed extremities, tapewing aboui cqually rapldly towsrds
both ends or somewhat more razidly in direction of growth, 1In
one or two specimens the initisl end bears a short spiney rare
megalospheric forms with rounded bases are also jresent, CUrose~
sootion of test oircular, Teat consistes of up to about sight
strongly embrazing chambers, which inorsase rapldly in size., OSutures
generally indistinot, flush, narzows wall smoocth, Aperture termin-
al, raliate,

Pluspsions

Lergest spocimen (loocality B 76) ¢ 1 = 1,76 mmy w = 0.98
um, Aversage 1. abent O, 6 mm,

Widespread in Tertiary to Revent deposits, Rather rare in
the Gemblier Limestone,

Bepazice.

G _Jlgevicgta ooours rathsr rarely in the Gambier Limestons.
Well preserved specimens from V 27 and ¥ 34 pocsess distinct sutures
and in some of them o short emtosolenian tube iz visible,

It appsars that the megalearheric forms of &, lasvigada,
with chambers arranged uniserially throughout the test, may have
either biwmtly pointed proximal ends, ss mentioned by Cushman and
Osawa, or they msy be sharply pointed, o figured by Chapman and
Parr; and Batjes, The microspherie forms, with early chambers hi-

e SR

serizlly arranged, are invariably sharply pointed proximally.
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Superfamily SULLMINIDIAE
Fandly BULIMINIDAE

Gexms HULIMIVELLA Cushman, 1911
BULIMIEELLA MADAGASCARIEZSIS (d'riigny), 1908

Bulizmina madagaseariensis d'Orbtigny, 1626, inn, Sei. Hat.,
V. 7y Pe 27, ne. 1T} Foxnssini, 1908, R, iscad. Sei, Iat. Bologna,
Yem, Sod, Nat., ser. & v. 5 po 47, pl. 1, fig. 13.

Bilduina olengantisging d'Orbigny var. apisulats Chapnan
(non Bulinina ovats d'Orbigny ver. spiculats Egeer, 1895), 1907,
Limm. Sog. lan,, Jour., Zool.s ve 30y po 31, ple 4o £1g. T,

Buliminells apioulais (Chapmen), Cushwan and Parker,
1937, Cushmsn Lab, Foram, Res., Contr., v. 13 pe 39, pl. 4 fige 10,

Builiminells apiculats (Chapmen) var. hebelais Cushman and
Parker, 1937, ikid.» ». 40, pl. 4 figs 1, 12

Buliminells madagsscarienals (d'Oriigny). Cushman and
Parker, 1946, U.5, Geol. Surv., Frof, Pap. 210D, p. 68, pl. 17,
fig, 15 - 17,

Fulininella medegsscoriensis (a'Orbigny) var. guicate
Cughman and Payier, Oushman and Pavker, 1946, ibid., p- &4 pl

Degepiptiop

Test rathor fusiform, approximstely twlce ac long es wide,
formed by a high trechospiral eoil consisting of sbout two whorls,
Gese varies frem bluntly rounded te bearing a short, pointed sypirs,
Crose-sectlion subsireulsr, outline smeothly surved, Chambers consld-
erably wiier than long, inoreasing regularly and fairly repidly in
size; 8iz to oight present in lest wherl, up %o about welve in the
vhole test, Cferiphery of last chember bluntly anguiar in side view,
suoothly cnrved in outline, Lxvept in rare, well preserved spoti-
pens, sutures indlstinct, espeslally near basc ¢f test, due to secon-




dery doposition ¢f shell mattor associated with formation of the
basal-spine, Sutures oblique to axiz of ecoiling, atraight to
slightly surved, flush, narrow t¢c slightly limbate. Wall smooth,
finely perforate., Aperinal face semioval, with a shallow de-
presalion near the margin furthest remov:d fyom the base of test,
Aperture lies in this depression; 4t is a nerrou; orched alit gr=
ound the edge of a semicircular tooth, Fine striastions, radiating
outwards from the apertusl depression, sre vigible in a few, well
preserved tests,
b4 yon

Largest spscimen {locality E 149) s 1 = 0,60 mm, w = 0,32
m, Average 1 about O, 4 mm,

Recorded from Recen! sedimenis in the Ixdo~Fssifie region
and the Middle Miooene of Vieteris, Rather rere throughout the
Gembier Limeatono,

Genus BULIMINA d'Orbigny, 1826
BULIMINA af, ZPOMNI Finlay, 1939

Flate 12, fig. 16,

Cf. Bulimina boownd Finlay, 1939, Roy. Soc., Hew Zesland,
Tmﬂg" Yo 699 ps 321@ El‘ 27’ ﬁgo 85’ Sél

Ligepsions

largest ppecimen (Naraecerte nmo., 2 bore, smmple between 124
and 17‘ g@ﬁt) t 1l =0, 24‘@ w = 0,18 mm,

Rlgtpilution

Very rers in the Gambier Limestane,

Heparks _

The Gembier Limestone specimens differ from B, lxownl
the Eocens of New Zealand in having threo instesd of four chambers
in the last whorl,
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Gerus VIRGUIINA 4'0rbigny, 1826
VIFGULIFA of, FORTONI Cushman, 1932
Flats 12, fig. 17.

Cf, Yirgulina pontond Cusieien, 1932, Cushman Leb. Foram,
Hen., Contr., v. 8, P 17, Pl 8’ ﬁ‘i&. 7e

Plgtpitmbion
Very rare in the Gembier Limestone,

femszka

The Gembler Limesztons spocimens are more clongste than is
indieated by the typs figure of ¥, popicnd from the illocene of
Florida,

Genus UVIGERINA d'Crbigny, 1828
UVICERINA MIOBCHWAGERI Finlay, 1939
Flate 12, fig, 18 - A,

Uvizering nismaes Chapssn end Farr (som d%rtigay), 1926,
Iinu, Soe. Lond., Jour., Zool,, v. 36, p. 393, pl, 21, fig, 80,

Uyigering mioschwagerd Finlay, 1939, Foy. Soc, Hew fea-
land, Trens., V. &9’ pe 103, pl. 13, fig, 1517,

Begepizticn

Test slightly to fairly clongate, bluntly triangular to
subeireular in cross-section; it tapers subequally in both direce
tions or wore slovly ‘oward: either end thenm the other, [EBase
bluntly, rerely rather sharply pointed io breadly rounded; thus
goenersl sutline of test comewhat fuaiform or ovel or pear-shaped,
Qutline of test obseured by cestas in cariy pert; usually lobate
in later part, Chambers arranged in a high trodwepivral coil,
with commonly about three chambers per whoriy in distal part of
some specimens, about two end & half par whorl, Up to more than



twelve chembers in test; they sre rounded in side view and rough-
1y trianguier in plan, with zeinted, truncated or lobs-like cor-
ners, Chambers rather flattensd, cverlapping and wided at an
angle to axis of test in praximal party they ofisn beoome inflabed,
longer and more terminally placed 4in distal part of test, Early
sutures cbecured hy costae; loter sutwrex fairly distinct, nerrow
o pomewhat limbate, deprosssd amd weekly to strongly curved, Wall
finely perforate, srnsmented longitudinelly with gmmtly curved to
somewhat wavy costeey which commenly bwomch in direetion of growth,
Nuwber, thiciness, helgit, comtimudty and length of costae ave
highly warisble, Commonly the mumber of costae decroases, while
their thiciness, helght and voumdness inorseses with inoreasing size
of the test, Some ocontee continue acrose sutures; others are con-
fined to = single chamber; up to ten cestae per chamber may be
yresent, tut there sre fewer in wost tests, In sowe specimens,
three approximately emuidistent costeo eve meve jrominemt, giving
the test 2 sonevhat trianguler aprearsnes in distael viewy in

othor speeimens the costae are wiform, Commonly, in proximally
pointed srecimers costae are highest pear their uiddles in speci-
men: with less pointed base, costee reach meximm helght 2ud ave
flange=like nour “ho bsos, which may heve a jJegged appearance,
Costee somstimes ivregularly pisresd by £ine to moderately largs pores.
Usually wall of lust shamber is smooth, or bocrs costss only at its
base, and preseding two chembors hawve costas corfined to their lowsr
partes 1in some gpeoimens, only the distal port of last chembor is
smoothy in others the distal half of the whole test is smooth.
Aporture round or e¢lliptieal, at the %ip of a short, stout apertusl
peck with & flatly flaring lip, Commonly, the nmeck is in o slight
depression, with a shallow groove extending frou it Lo the base of the
lest chambar. In well preserved specimens; the spertual peck of the
perultinate shsmber is seen %o be commeated by e toothiplate with the
aporture of the last ghapber,
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Dlgepsions.

Largest spesimen {locelity B 16) t 1 = 0,96 mmy, w = G,62 mm,
Ratio 1 3 w varies between about 1.2 and 2 in aduld specimens,

Occure in the Miomens of New Zealand and Vieteris, Comuon
in the intermediate and uppermost zones in the Gambier ldmestone,

Remarks,

Different intergrading veriants in the Gambier Limestone
resembla closely not omly U, mioschuagexl froa the Micoene of New
Zealand, but also U, cubsng Palmer and Bermudes from the Oligocers
of Cube, J. gzllowayi Cusimesn ver, hagicopdatg Cusimen and Rems from
the Uligocens of Venssuela and, less commonly, U, gurig irom the
Ecoere of Trinidad, A% the time of erestion of their spesies, both
Palmer end Bermyles and clso Finlay remsrked on the close similaxity
botween some of the sbovee-mentioned forms, [Ferhaps at leasmt same
of them are comspseific, but this cammot be determined in the absente
of topotypes.

UVIGERINA STRIATISSIMA Pereenig, 1955
Tlate 12, g, 22 - 24

Uyigerina stristiasisa Foreomis, 1935, Italy, Servisio Geol.,
Eﬁ?n.@ Fe ’77;: &;Q m, @«1‘1 33 i’yg 1 - é.g
Degerintion

Speeimens agree with U, nicseiuasexi {p. B5) in all charas~
iers, exmert surface ornsmentaticn. This somsists s up to about
{3ty fine, longitudinal ecstas, whish ars sbsert or very Jaint on
last these chambers, and sometimes eunfimed to less than the proximal
thizd of the test, Tost sunsisis of up to ten chambers,

Edweps Lopd.

Largest spesimen (locality B 123) 5 1 = 0,73 mmy w = 0,38 mm,
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Hatpikution

Originally deseribed from the Miosene of Italy. Ooours
ir very fow samples from the interwsdiate and the uppermost sones
of the Gambier limestons.

 S—_—

The Gambler Limssion: specimens appear to be slightly movre
coarsely zostate, with costss less sirengly developed in the
distal part of test; than is indicnted in the type figures of
U, stristissi

UVIGERINA GRACILIS Feuss, 1851
Plete 13' ﬁgfs 1 “"30

Uvigering sxagilias Reuss, 185l, Lewtach, Geol. Gas,., Zeitschv,,
Vo 35 Pe 1y Plo 5y fige 393 Cusiman snd Edwards, 1938, Cuslnen
Lab, Foram, Res., Gomirey Vo 14y Po Tis Ple 13y £ige Jote

Angulogerdns gracilis (Reuss). Batjes (pers), 1953, Inst,
!@Yg Bei, Nat, 301‘1({!*. Mew, w; Pe ]349 Plu &gy i‘ig. 1, 2e

Degeription

Test varies from fusifowm, with 2 felrly ever ocutline, te
more elongeste, sirongly lobate in ouwstline, Base Llumtly polnteds
grosg-section subcireular to irregnler, Chambers arranzed in a
vory high tavchospiral codl with commonly about three, in distal
part of some toste about two and & half chembsre per whorly wup te
abowt cwelwe guambvers ia test, Chauwbers ssmielroulsr or somewhat
fan-phisped in aistal viev exd roughly drovesimped, narrowing distally,
in gide viewp Jast few chonbers of sowe spevimens ave irroguiar, strong-
ly compressed, wilh concave immer sides, in sosl specimers sarly
chembers close-sel, placed su an angle to axdis of tesiy they commone
ly beoows more inflated, more removed from eazgh other and more termine
al in distal part oi tesi., In some specimens nll chanbers close-zets
in sthers even ths early chembers ave somewhat remowed from each other,
sl test resemblas sn slongale cluster of grapes, Sulwres vary
aseordinglys oommonly indistinet, flush or slightly cepressed in
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early part of test and moderately to strongly depressed in later
pert,  Spiral suture usually indistinctly develepsd. Wall
finely perforate, from fairly 2uooth to- densely covered with
short, snd fine spines; in some fusiform spevimens spines may be
arranged in vague longitudinal rows near bese of test, Aperture
opens at the tip of a thin, tubulsr and short apertual neck, which
tapers slightly in direetion of growth. In well preserved speci-
mens, apertual noek bears a slight terminal lip, Fot unoommoniy,
a shallow groove runs down ths inmer wall of last chamber from
basz of apertual neeck to the basal suture, In well preserwsd
specimens, the szpertual neck of preceding chamber is vwisible
through ths inper wall of lest chamber; it 1s commeoted Ly a tooth-
plate with the sperture of last chamber,

Blgepplons..

Largest specinen (locelity B 17) ¢ 1 = 0,60 mm, w = 0,20
mo, Average 1 alout O.4 mm, Ratio 1 s t from 1.9 to 3.5

Platpilbaddon

Uoours in the Oligooems of Germany end ielgium, Fairly
somnon throughout the Gembier Limestone,

Legerksg

The Gambier Limestone specimens agree well with Cuslman end
Edvards® figures of topotypes of « In the Gambier
iimestore, this species does not mtergrado with distinetly triengular
variauts, sueh as figures by Botjes from the Oligocers of Belzium as
Ansulegering gracilis (Reuss) verietiss oligocaspics (Andrese) and
germapieg Cushmen and Edwards.

A mmber of speoies closely similar to U. graslilis have been
subsequently ereeted by differesnt authors; e.g. Y. nrobosgide
Sehweger, U. farinogs lentken and U, modeloensis Cushmen and minpsn.
Probably, at lsast soms of these intergrade moryhologically with

v
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UVIGERINA AUSTRALIS Heron-Allen and Earland, 1924
Plate 13, fig. 4, %

Uviserina sanariepeds d'Orbigny var. gugiralis Heron-dllen
and Lerland, 1924, Ray, Wer. Soc, lond,, Jours, p» 164, pl. 11,
ﬁgg é’? - 705

begepiptiop

Test ciongate, somevhat fusiform, tapering towards a bluntly
pointed bases sometimes slipghtly benmt or twisted. Outlize of teat
sucoth in early part, slightly lobate in later part. Cross-eection
bluntly trisngular in early part, becoming more rounded distally.
Zxoept for lsst fow chambers of 4 mmber of specimens, chembers ine
arease regularly sxd slowly in eise and are arranpged im a high
trochospiral coil with about three chambors per whorl, Up to
sbout fifteen chambers, subtwisngaler in sross-scotion, somevhat sme
bracing, with prozimally dirveoted coxmers. lest ome or two cheme
bers of s mumber of specimens are distorted, less embraoing, with
strongly exsavate eides, and tending towards a termimal position,
Sutures convex urwards to almost straight; limbate, flush snd ususlly
indintinet in early part of test, somewhat depressed ani Tairly dis-
tinot in lster part. Sutures nsat in g sig-sag pattern om each side
of test; this patiern usually ocurves around the test st a slight
angle to its axis, Spiral suturs indistinctly developsd, ¥all
smooth, fimely perforeiz, Aperiure opems at the tip of a thip tubu-
lar neelx with a distinet, flering lips the »eck i3 brokem in most
tests., A slight grcove on innar fase of last chauber is sometines
assoaisted with the aspertual neek,

Dimepsicns

Largest spocimen (lcoality & 29) 2 1 = 0,52 me, w = 0,16 mm,
Average 1 about ¢.4 mm,
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Originally deseribed from Miocene strata near Batesford,
Vistorda, Rather rare in the Gambier Idmestons,

Begazhs '

Saopapicrals var. gustralls Joes not appear to be ¢losely
similar to the Recent [, gapariengis, snd is considered speoifically
distinet,

UVIGERINA ¢f, CIPERAMA Cushwmen and Stainforth, 1945
Flate 13, fig. 6 = &,

Cf, Uvigerina ciperana Cushumsn and Stainforth, 1945, Cushman
Lab, Forsm, Res. ’ SPDC;Q Pub, 11» Be #?s ch 7, fige 1’3. e
Begoription
Test fusiform to rather elongate, tapering towards Lluntly

pointed to roumded bage, Tapering towards apertual end may be
gradual, involving several chambers, or it may be sonfined to lssb
chamber and not well expressed. IFosition of maximm diametor of
test rolstive to lemgth varies, Outline of test lobate, in some
elongote spesimens only weskly so. Orosg-section indistinotly irie
spguhr, rouvnded, sometimes subeircular in distal part of test,
Chambers arranged in a very high troshoepiral coil, commonly with

wee {in distal part of some spesimens only slightly wore than two)
chambers per whorl, Sise of iaitial chamboer rsther wariable, iroxie
mal ohembers inwmrease rapidly in sisze; rats of increass commonliy
slowe in distal part of test and lest chawmber may be spprovimately
equal in sise to, or smaller than, pepultimste shamber, Eerly chae
bers embraeing, added abt an zngle to azls of testy distal chapmiers
less embrasing, more terminal, Desgree of inflation of chambers rather
variable; ratio langth to readth of individual chembers varies beiween
about cns end two. Chambers roughly semiocirsular in cruse-section
through their distal party sarea ¢f attachment ¢ the preceding part
of the test is asymmeirically subtriamgular., Corners of chambers
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usually beoadly rounded; csomotismes the most distal cormer is drawn
out into a tapering lobs, whieh overlaps the preceding chamber
slightly td one side of its spex. Up to about twelve chembers inm
test, Subures usually indistinct, sometimes distinet in distal
part of test; ihey are depressed snd narrow to semewhat limbate,
Septal subures commonly oomvex upwardsj epirsl suture falrly digw
tinet, ourving around test st approximately 0% to its exis, Wall
finely perforate; oomsmenied with slightly curved, sometimes brunch-
ing, lomgitudinal costae, which are commonly thin, sharp and low,
ond extend from base of test to base of zpertusl meek, Coatas
wary from inierrupted at suturss ard possessing jagged ende to
szocthly continuous asress sutures, In o few specimens, hasal
oxtremities of costae end g8 thin, spine-like flanges, Averture
round, terminal, at tip of a short, tubular meck with & flatly
flaring 1ip (rarely preserved). The inner side of last shamber is
commonly st a steep angle to axis of test and bears a shallow lomglw
tudinel groove, In well ;reserwsd spesimens, ocutline of the sperw
tual neck of permultimsts chamber is visible at the bottom of thia
groovey 1% iz eonvected by u toothplate to the sperturs of the
dzet chamber,

Ligezeiong |

Lerzost speeimen (loeelity B 64) ¢ 1 = 0,68 mm, w = 0,30
Eme Averszs 1 sbout O, 5mme Ratio 1 & w from 1.5 to 3.

Digtpibution

Falrly rare throughout the Gembier Limestore,

Bemexks,

The Certier lLimestons specimens appear to howe less distinet
sutures, due to better developuent of costas acrose them, than
U giperapa from the Oligooene of Trinided, and are generally less
Elﬁﬂg&“ﬁﬁe
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UVIGERIKA of, CERMANICA (Cushman and Bdwards), 1938
Plate 13, fige 9y 10

gulogering gormanics Cuslmar and Edwerds, 1938,
Cushman ieb. Foram. Mea Contr.;, v. 14y po 85, pl. 15, fig, 14-16.

Regepintion

Test sommonly fusiform, thickest about midway betwesn distal
end and bese, which is rounded to bluntly poiuted. Cutline of
test rather jaggeds cress-section bluntly triamgular to roundsd,
Chambers arrvemged in a very high troshospdral zoil, with proximelly
sbout three, distally sbout two and & half chambors per whorl,
Teat consists of up %o sbout twelve shavbers, whieh inoresse fairly
regularly and repidly in siss, Chaulers added &l en angle to axis
of test, somewhal semieirsular in disial view, tapering in direetion
of growth, Distal chmaburs more zlongste and more Lerminal than
earlier chembs:sy their immer sidss ore {isb or slightly conocave.
Proximal edges of chanbers ntoeply txumeatsdy henoe sutures strongly
depressed, somewhat obsoured by costse in early part of vest, Wall
{inely pezforate, ornemented with thin swd sharp costas, which wsually
end shruptly ot bases of chambers, Costas commonly serrated in
outline, spproxizately parallel with maxismum elongaiion of chambers,
which is wsuelly ac a low angle to axis of test, Aboul Difteen to
twenty costee sround cireumference of test; up to seven on single
chembers, Aperturs opens ab the tip of a short tmbuler neck with
& slight termingl, flably {laring ilp, In well preserved speeimens,
agertusl neak of pemuliimate chember is ceen 1o be comnected by a
toothplate with aperture of last shamber,

Dipepsiop
largest specimen {losality B 96) s 1 = 0,5 mm, v = 0,28 m,

Rare in the Gumbier ldmecaslore,
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Bepapkp

The Gembler Idmestore specimens olosely resemble U, germanics
from the Oligocene ¢of Uoermany, but differ in having a thimmer ani
longor speriual neck, and showing mo tondenoy to bscome smooth in
the distal part of the test. 4nother elosely similur species is

cmaisspsis (Cushmen and Todd) from the iioospme of Jemaica,

vhi@hmasm terminally added distal chambers end iz more distinotly
triangulsr in cross-gection, U, dsidroensig Cushmen and Rens from
the Oligoesns of Venesusla is smoother im cutline and its apertual
neok usually laeks 2 tormimal lip,

Genus TRIFARINA Cusimen, 1923
TRIFARINA BRADYX Cushman, 1923
Plﬁ.t‘ﬁ ;u;:“" fifg,g 3-:.1"'13'

&ﬂﬂﬁwmb, lsu, Bapt. \foy. Challenger, Zooley Vs 9y e 525, pde
&1y S3g. 1L =3,

Yrifering bradyd Cusiman, 1923, U.8, Nat. Mus., Buli, 104,
P 99 ple 22, fig. 3 = 93 Chapman and Farr, 1926, idmn. Soc,
lomile, Jtmr.. Zool., v. 36, Pe 386, pl, 20, fig. 52.

- Hofker (nom Yagiaulina

W dlerbim), 1951, Foram. Siboga Exped., pte 3, pe 196,
textafig, 130 « 130,

Degeription

Test clongate; wuvsually tapering more grafually towards blumtly
pointed vese than touward ppertusl end. Cross<ssction triangular;
with coneave or flat aidss, Three leels extend from Lese or nesar
bese of test to base of apertual nesk, Margins slishtly lobate or
srooth in outline., Commonly test somevhat Swisted or bent, Early
chambers arranged in a high, trochospiral ooil with about three cham-

NLIOgeT D Tiiarin TleaATinat
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bers per vhorly arrangement changes through roughly biserial to
uniserial distally, Even unisorial ehamber arraengement still
exhibits trases of trisorislity (as shown by Hofker, Joe. eit.).
Chembers inoresse fairly regularly and rapidly iz size; up to zbout
Ti#een present, Adult chembers trisnguiar in cross-section, taper—
ing rapidly in divection of growth and cubrasing preceding el:ambers
with their proximally direstel sorners, Sutures distinet, exoer
in poorly preserved tests, and cunvex upwerds: in early part flush
and scmewhat limbste, meeting in 2 sig-sag petiern aiong middles
of sides of test; distal sutures narrov, often slichtly depressed,
Wall finely perforate; keels may also te plersced by pores, Wall
ginerally smooth, but a mmber of specimers hesr o few fine;, lomgi-
tudinal eostas, commonly confired to their groximal part,  Aperturs
terminal, at the tip of a short, round or oval apsriéval neek, which
bears a slight 1ip in well preserved specimens.

Digegsions

Largest spesinen (locality E 56) s 1= 0,82 mm, w = 0,30 ma,
Average 1 ebout O, 5mm, Ratic 1 3 w from 2 to 4,

Digtziluiien,

Widespread in Eooens o Resent deposites. Commor throughout
the Gambler Limestome,

Gemms STILOSTOMELLA Guppy, 1894
STILOSTOMELLA JEDLITSCHKAT (Thalmawm), 1937
Plate 139 fﬁl& 14‘160

mﬁm Tarqm ot B@rt.mli&)g 1584, Rept. Voy. Challenger, Zool.,
Vo 95 P 496, pl. 62, Pig, 1, 2
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Nodogenerins Jedlitachlal Thalmen, 1937, Eologas Geol.
P&&l“o, Ve 30. Pe 341'

Degeriptiop,

Teat elengate, straipght or slightly curved, ecircular in
aross-sections base rounded. Chembers subspherisal or tapering
dislally, somevhat ombrasing, inereasing irregularly in sises not
unoommeily last ome or two ehanters ere smaller than chambers in
nedisn part of test, whioh comsizis of up to six chambers. Sutures
linbate, often slightly raised, ab right angles to axis of tesi.
Hall smooth, finely perforate, Aperture commonly scmewhat obliters—
teds 4t is terminal, usually round, withcor without s peorly developed
rimg in rare tests, spsriure compressed, elliptisal,

Dipegaions,

Specimens range up %o lo42 mm in length and 0,60 mm in width,
Average 1 sbout 1 mm.

Ristribaticn

Originally deseribed from Reoent sediments mear Papua, Rave
in the intermedists and uppermost sones of the Gambier Limestone,

8, robrd (Cushmsn and Stainforth) frem the Oligoeens of
Prinidad has consistently more inflated chambers and 8, lasvigals
(Bermudes) £rem the Oligoeers of the Dominiean Republic consistently
less inflated chambors than the Gambder Limestone specimens,

8. ledlitschkaj also differs fwom both these species in its wore
irregular rate of increase in the sise of the chambsrs.

STILOSTOMELLA SCULPTURATA (Cuzhmen), 1939

HOUDESNST IR SOU DTS ﬁﬁim. 19399 Gﬂﬁi@ﬁm hbg Famo
Reso, @ontr., v. 15, Do 63; plo 10; fig. 55+
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Degepiption

Test elongate, straight or slightly curved, eircular in
cross-section, weakly constrioted at sutures; bese rounded,
Initial chember spherical; sucoseding shamber: cvoid, tapering
distaliy, weskly inflated and somewiat embrasing. Up to seven chame-
bers rresemt, which inerease siowly and irvegulerly in size, Sutures
at right angles o axis of test, gently deprossed, fairly distinet,
tall sovered by mumorous fine, langltudinal, anastamosing eostas,
which extend across sutures from bese of test tc near the 4ip of
lest chamber; in some speaimens lsst chamber is smooth, Aperture
terminal, round, surrounded Ly a thick, slightly flaring lip ot the
tip of last chamber or at the tip of a poorly developed apertual
Mo

bigepsiops,

Largest specimen (locality E 61) ¢ 1 = 0,82 mm, w = 0,22 mm,

Slgtriladion

Criginally deseribed from o sulmarine core of Esoens ege
colleoted off the Atlamtic eoast of North Ameriea, Very rare in
the Gambier Limestous,

Begarks

The Gembler Limestome specimens ave slightly less elongate
than is indieated in the tyvps figure of 8, seuloturata. A rathex
similar species 1s 8, havapepsis (Cushmen and Bermudes) from tis
Ecesne of Cuba, which has a better developed apertusl neck, and mors
than one of the distal chambers may be smooth,

STILOSTOMELIA of, HMONILIS (Silwesiri) var, LAEVIGATA {8iivestyri), 1872
Plats 139 tigo 18 - 2.

Cf. liodosaris monills Silveetri var, lasyigabs Silvestri,
m Aoowd, Gloem. Sei, Nat, Q‘t@i;.. ser, 3, v, Ts Po Ths ple 39

ﬁg o 184-190,



- 148 -

Degoription

Teat slongate, strai ht to gently curved, tapering very
slowly towards rounded base, Outline smooth or nesrly smooth in
early part of test, lobaste in distal part; cross-section oircular,
Initiel chamber subspheriecal, carly chambers suboylindrieals later
chambers barrel-shaped, msy be somewhat inflated, Chambers inoresse
slowly, fairly regularly in sise; up to twelve chambers in test,
Sutures perpendicular to axis of testy Ilimbote, and commonly flush,
rarely slightly ralsed between early chambers; less limbate, dow
pressed in distal part of test, Some tests heve narrow or slightly
limbate, flush sutures and more clongate cheambers them the majority
of spceimens, VWall smooth, finely perforate, Aperture terminal,
round, surrounded by = distinet 1lip, which is constricted at its base,
An apertual tooth is present in well preserved specimens,

Pipepsions,

Largest specimen {locality E 139) ¢+ 1 = 1,00 mm, w = 9,14 mm,
Average 1 about 0,5 mm,

Bigtpidution

Rare in the Gambler Limcstone,

Begagks

The Gambier Limestone apecimens differ from those figured
by Silvestri in the sutures being limbate amd flush imstead of narrow
and depresséd in the carly part of the test. Another rather similar
gpecies, with & finely hispld surface, is £, freesilis (Todd).

enus BOLIVI¥A d'Orbigny, 1839
BOLIVINA LAPSUS Finlay, 1939
Plate 339 Pig. 22, B

mm Fm. 1939’ Roye SDQ@ fiow zealauig Trme’
¥e é?, Pe i}&, }'93»- u. fﬁ-so De
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Degopiption

Test elomgate, compressed, usually straight, sometimes
slightly twistedy it tapers slowly towerds the woximel exd,
which iz blumtly rowndsd 4in side view, snd more rapldly im direction
of growth. OJutline gemerally smooth, cometires =lightly leob
in distal part of test, Cross-scetion lenticular to suboval,
nargins bluntly rounded, Up %o about twenty shembers present, wbich
inarease rzgularly in sises spherical proloeulus rather variable
in size, Sutures fairly distinet, gently convex upwards to straight,
cbliques muanyntahout&ftaazmgt'hut; in scme tests,
especially in carly part, this angle ranges to about &0°, Barly
subures narrow throughout or slightly limbate at thelr inner ex-
tremitieos; later sutures coummonly strongly limbate at their lmmer
extremities, decressing in thicknes: towsrds the margins, Sutures
usually flush, revely slightly depressed in distal pert of test,
sometinmes reised near niddle of the sides of test, ¥idth of sig-
sag pattern formed by the medisn sutures equals nbout ome third or
less of the width of test in its early pert; widih of sig-cag ine
greases distally to up to ome half the width of test, dus to a slight
tendency towards umiseriel srramgement of chasbers, Uall finely
and denmsely perforatej genmerally smocth, but in ¥zre, well preserved
sreeimens, ornzmented with very fine, lemgitudinal striatioms.
Aperture sprroximetely elliptical, extending ot right angles from the
bagsal suture to distal exitremity of lzst cheamber snd bordered by &
low, rounded rim of olesr caleite, In a number of specimens, aper-
ture does not toush the basal sutare,

Largest specimen {loocality E 70) s 1 = 1,00 s, w = 0,26
mm, t = 0,14 mm, Average 1 sbout 0.5 mm,

Platagtution

Oesers in the Oligooene and the Mioocene of New Zealsrd,
Fairly oommon ir the intermediate and the uppermost somes in the
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Ganbder Limestone,

Beparksg

The Gambler Limestone speoimens agree well with topotypes
of B, lapsug from Pukeuranp! Point, New Zealand, with whioh they
have beou compared, Specimens cecurring in the iMicocene at Grange
Burn, Victoria, which have bem: referrel to a8 B, _bhentyens Chapman,
are closely similer, pem;: eonspecifie with B, lapsug. The name
Ba_ientyema a8 applied to & fovaminiferal spezies is invalid, sinee
the holotyre is en cohinoid spive {Jenkins, 1958, p. 335).

BOLIVINA VICTORIANA Cushmarn, 1936
Plate 13, fig. 24, 25.

Boliving wistoriang Cuslman, 1936, Custman lLaeb, Forem,
Res,, Spec. Pube 6, pe 55 ple 8, fig. 23 Cusiwen, 1937, Cushmen
lab, Foram, Res., Spe0. Pub, 9; Lo 104, pl. 12, fig. 15¢

begegiption

Test olongate, compressed, tapering slowly towards bluntly
rounded proximal end; in some spoeimens, sides almoat parallel,
exoeyt in the earliest pert, Outline smooth, sometimss slightly
lobete in distal part of test, Cross-section oval, margins rourded,
Fot wncommonly test twisted or bent; it comeists of up to fifteen
chapbers, which increase regularly and slowly in siss, Sutures
distinzt, straight or alightly curved, obliques usually at about
45° to the exis of test, less comuonly at up to about 60°, They
join along the middles of the sides of test to form a sig-sagging
medion suture; width of the sig-eag psttern is egual to about ons
third cr lesz of the width of test, Sutures flush, scmetimes
slightly depressad in distel peri of test, and narrow, exoep! where
transverse sutures ioin the mediun suturs, Aperture elliptieal,
extending at right angles from the basal suture to distal extremity
of last chamber and bordered by a low rim of slear caleite,



Digepsiops..

largest speeimen (loceldty B 166) ¢ 1 = 0,54 mm, w = 0,16
m, t =0,10 mm, Averzge 1 about 0.4 mm,

Distrilviion

Originally deseribed from Oligooeme strats plerced Ly a
bore nsar Geelong, Vietoria, Fairly cemmon throughout the
Gambier Limostone,

Hepagks

Some varients in the Gambier Limestome are rather similar
0 Ba orhg Masfodyen fvom the Hioesne of Egypt, btut are lesa com-
fressed,

BOLIVINA PLICATELLA Cushmam, 1930

Boliyiss pligatells Cusiman, 1930, Florida Geol, Surv.,
Bull, 4s Do 46, Ple 8 fig. 103 Cushman, 1937, Cusbman lab, Foram.
Res., Spes. Fub. 9y p. €3, pl. 11, fige 3, 45 Oushmen and Todd,
1945, ibld.; Spee. Fub, 13, p. 46y ple Ty fige 10,

Comurs in Miooene to Recent zedimentz in tie Weat and Baest
Indies yegions. VYary rare in the Gembler iiwmestone,

BOLIVINA ANASTOMUSA Finlay, 1939
Flate 13, fig. 25, 27.

Solivipa spsstomess Finlay, 1939, Foy. Soe, Few Zealand,
irans., V. 69’ Le 3@205 }91@ 279 ﬁa. 75"7’9 133v 1131,

Test elomgate, compresseds wutlime loef-shsped, smocthly
curved, Sides usually taper wore rapidly im direction growth
then towards proximal end, which is broadly rounded to bluntly
pointed, Cross-esction lemtioulary mergin generally blunt, fairly
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sharp in distel part of soms specimens, Up to twemtyetwe chambers
present; they sre semilumer in side view and imcrease regularly
and moderetely rapidly in sisze, Distal chambers of soms specle
mens possess small, proximelly pointed ickes mext to the median
suture, Suturss falrly distinet or obsoured Ly ornamentation

of the wall, They ave sligitly reourved or straight and form an
angle between about 45° and 60° with axis of tests. Median sutuye
straight or indistinetly sigessgzing. Sutures generally limbate
and raised, espooially mear middlses of sides of test, Wall mod-
erately eoarsely perfurate. Whole test or only its proximal perd
may be covdred with lomgitudinal costas; in o few speeimens costae
shaent, OCostas wary from few and fairly high to mmerous, lower
and thinvery they mey be contimueus and anastomosing over several
chambers or exist only a8 short twanches st a sieep angle to the
raiged sutures, Aperture elliptieal, extending st right angles
from the bausal suture to the distel extremity of last ohember, It
iz bordered Ly a low, rounded rim of clear caleite,

Digeisiops

Largest specimen (locslity E17) s 1 = C.48 mm, w = 0,28
mm, t = 0,13 om,

Rigtyibution.

Ocours in the Upper Booene to lower Mioosne of New Zealand.
Rare in the Gambler Limestone.

Lepaxke,

A mumber of the Gembier Limestone speeimens agree wall with
the type figures and descripilen of B SRESIONOSRs although the
South fustraliar forme are rather verisble in respect to the surface
ornamentation, Some of the Gumbier Limestone specimens appeer to
b5 closely similar to B. geplpratg Sehwegor var. retifopmls Oushmen
and, to a smaller degres; to B, scalixats ver. mlpceniga Macfadyen,
both eriginally deseribed from the Miocems of Egypt. B. reticulata
Hantken is more finely ormsmented and B, Lyrauenglg Cushmen more
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compressed, with charper margins, than the spesimens desoribed
above,

BOLIVINA Cf, FASTIGIA Custman, 1936
Plate 13, Z£ig. 28 - 30,

Cf. Bolivips Lestigla Cusimam, 1935, Cualman lLab, Foram.
Begey Spec. Puble 6’ Do 5«1' }?1@ 79 £ig. 17,

Degorigtion

Test alongste, leaf-~ehaped, compressed, In side view,
test generally tapers more rapidly in direction of growth than
towvards the jroximel end, which is broadly rounded in megslospherie
forms, more pointsd in mlercspherie specimens, Outline of test
smoothly surved, sometimen slightly lobate in distal part of test,
Crosa-ssctiop lentioulery in strongly eompres:od specimens margins
sharp, stmetines keelel; less csompressed forms have blmmied nare
girs, Ghembers imsTease veguisrly and mederstely repldly in sise,
Initisl chmsbor spheriealy lster chambers semilumar in side view,
sbout twios an wide as long. Up %o seventesn chembors 2a test.
Chembers, oxsopt a few early omes, possess a small but distirel
groximally directed lobe pmext to the medien suture; distal chame
Lors mey possess a seoond, less distinaetly dewvelopad lob: mext to
the first ome, Sutures wsually distinct s recurved, more strongly
so in sarly part of Gest, st =m amgle frem about 45° to 60° to the
gvis of test, ¥elian sviure straipght o indistinotly sig-sapging,
limbate end vaised, Trangversa sutures gonerslly slightly to distine.
otly raissd snd ldmbete nesr medisn suture, beocming less raised,
sometimes Tlush, ord less linbalte towerds mergins of test, Wall
finely perforate, Commonly well of chembers aprears opaque in
contrast to the tramslucent sutures and margim ol tests A mumber
of spooimens beer longitudinal, often irregular costae on their
jrozimal parts, Aperture elliptieal, extendlag ot right angles
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from basal suture to distal sxtremity of last chamber, It is
bordered by a rin of clear saleite.

Rigepsions.

Largest specimen (loeality E 141) ¢ 1 = 0,50 ma, v = 0,24
m, t =0,12 m, Average 1 about 0,4 ma,

Disbtzipuison

Rare 1n the Gmmbier Idmestone,

BTG

The Gambler Limesione spesimens are gewarally closely
similar to By fagilgis, originally desoribed from the Upper Olie
gooene of Germany, but appear to have a more fimsly perforate wall
and lack the well-dewaloped median ridgs charasteristic of the
Europesn specimena,

Smaller and ocmmonly more elomgate fowma than those desaribed
above, pocsessing z very small initisl ohember and up to more than
twenty shambers in test; are also present in the Cambier Ifmestone,
These may be extreme variepis of B, of. fastisis or represent a
different species,

Gernus ODLINA 4°%0rblsny, 1839
OOLING TASMANICA Fary, 1950
Plste 143 figse 1, 2,

Oolina tagmanics Psrr, 1950, B.4.N.%.A.R.E, Repts., ser,
By v 5 pt. € p. 303, pl. 8, Tige 4o

Teat drop-ehaped; aspertual end mederately taperingy base
plightly truncated, rarely bluntly pointed, iiall cowversd with
lomgitudinal costas, which ars low, thin ard sherp, Six to ten
major eostes are present and an equal mumber of less promiment
sostes may exterd hetween thexg thus total nmber of sostes, usually
an even mmber, varies between six and twemty., In some speecimens
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all costse unifornly strongly developed, Costas either Join or

die out at their extremities, Usually they start from a basal
polygon or dise with a flat or slightly depressed ocentral areaj
diemeter of basal dise may b= equivalent to up to about one fourth
of the dimmetor of test, Costas join at the strengly indented

base of z zondesl apertual collar, Its surfase is flush with,

or slightly raised sbove the genoral surface of test, Apzrtual
coller may b+ smooth or covered with a finely to noderately soarsely
retioulate pattern of ridges enslosing polygenal depressions or
roundad indentatioms; in exireme cases, coarsely reticulate ornamenta~
tion extends over the whols uppor half or more of the test, hall
between costae finely perforate, Tulmilar aperture ends zs o small,
round opening &t top of apertual collsr or at &€ip of & short aper
tual seek projesting slightly from the sollar, A very short

intetnal tube is visiblc in dissected, well prescrvsd specimens,
Blgegsions
1 from 0,18 mm to 0,42 mmy w from 0,12 mm to 0,24 mm,
Risfribution

Originally desoribed from Recent sediments near Tasmania,
Fairly common in the Gambier Limestove,

Hemarip

The Gembler Iimestone specimens agree well with the holo-
type and paratypes of gidea, with whioch they have been con-
pared, It is probable that various forms referred to as Jggens
willismsond (Aleock), 1765, or its new name L, glgogkd White, 1956,
are conspecifio with 0. tasmanicg. 41l the above-mentiomed forms
may be eomspecific with the Recent lagens muptheri Farlend, 1934

OOLINA HEXACONA (Williemson), 1848
Plate 14, fig. 3, 4.

losolenia squamoss (Montagu) var. Y , hemegona Williamson,
1&.89 ‘m. E‘Q&gg Kat. Hiltu' gar, 23 Te 1’ Pe wg Pl. 2’ ligo ab
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lggens hoxagona (Willismson), Cushman and Todd, 1945,
Cushman Lab, Foram. &ﬁog SMa Pab, 15' Pe 33,]710 5’ gj—ao u.

Begorigtion

Test subspherieal to dropsshaped, eireular in cross<seetion,
vith broadly roumded bass, Aperture tubulars it passes through a2
thickened apertual collar at base of spertusl neck, and ends as &
suall eirouler upening at tip of the neek, A short internal tube
is visibls in dissected speecimens, Apertual neak is usually indise
tinotly developed or shori in drop-shaped gpeeimens; in subspheriesal
forms, it is often distinet, moderately lemg (when unbrolen) end
with a rounded and thickemed apertual lip, The neck may be smuoth
or bear smmuley ormamcntation, Test ornamented with distinet ridges
arranged in a homeyoomb pattern, Ornsmentation extends from a besal
polygon or eirale to bose of apsriusl neck or, if latter indis-
tinctly developed, right up tc ths apertusl opsming, Ridges are low
in moat of the subsphsriesl tests, but may be rather high znd sharp
in more elongate specimens. The aress amclosed within the nstuwork of
ridges vary from sommonly regilar hexagoms to less regular polygoms
with sidss of different lemgth, Size of polygonal aress is rathor
sonstant for eaeh individual, imit varies considerably in differsat
specimensy usually retieculstion is soarser and less regular in drope
shaped forms, all of test between the ridges is finely perforate,

Rigepajona

Largest specimen {loeality E 160) s 1 = 0,78 mm, w = 0,52 mm,
Average 1 sbout 0.3 mu, Ratio 1 ¢ w from 1,2 to 1,5,

Reoorded s: widesiwead from the Cretaceous te the Recent,
Falrly common throughout the Ganbier Limestone,



OOLINA LINEATA (Williemson), 1848
Flate 1, fig. 5.

z S0.L6E Lipoaln %Jillimon, 13-!3&)’ Anx, r‘iag. Hat, Hﬁ.ﬁtd,
sar, 2, Ve 1’ Pe 18, ﬁl. 2’ tige 18,

lagens lipeats (Williemson), Brady, 1884, Hept. Voy,
Challenper, Zooley ¥s Ty Do 4619 pl. 51, fig, 13.

Degexiztion

Test spherdsal or very elighily elongate; wilh a thin, short
and blunt bessl spine, Tubular aperture erds as a narrow, ciroular
opening in the contre of a disk-like thickeming, 4 straight entoso-
lendem tubz, extending about half-iusy imbto the testy is visible im
well preserved suscimens, Yall smooth or oovered with fine, lomgi-
tudinal soste, up to about thirty in mumber, which extend from the
bagsl spime te the margin of aportual thickening.

Digensions

1 from 0,18 wn to 0,34 mm,

Ligtpiptiion,

Oscurs in the Tertiary ond in the Heoent, Very rare in the
Gambier Limestone.

OOLINA DESMOPHORA (Jones), 1874
Plate 14, fig. 68,

Lesena yRlzarls Williemson var. desmoghorg Jones, 1874, Limn,
S00, Iond” Trens., v. 353 Pe 5 ple 199 fiﬂc LBy e

Nna GOS0 dy. Gwm, 1933, .5, Ente
Muse, Mlg 1613 Lo 29 Plo Ty fie, 1lel4,

Zegepiption
Test elongate; main part straight or slightly eurved, roughly
cigar-shapad, Vall crnamented with nine to twelve longitudinal costes,
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vhich sre {inmely snd regularly perforate at frequent intorvals.
Gostas straipght, paraliel amd thing they often have au finely
serrated outling, In some speeimens costas relstively uniform

in height along their whole lemgth, and base nf test is bluntly
pointed or round:d, Usually, however, costas are higher, flange-
like and coalsseing et their proximal extremitios, imparting to bass
of test o truncsied sppearanse in side view and a eireular or oLy~
gonal apoesrsnce in basal view, Costas oxtend from bess of test
to base of apertual meok (or nearly so); they cften join to give

& finaly reticulsted ornementstion around distal end of test, Ap~-
ertual ueak 1s usually brokevi in well preserved speeimens, it is
long, wery thim, smocoth, tramslucent and very eligitly tapering,
8lightly thiokemed &t the tip, Apsrtual neck snd wsually distal
portion of malu part of test are bent at an angle to the overall
axis of test, & fine, short, nedian internal tube is visible in
well presarved specimens,

Digegsions

3 from 0,24 wma to Cu44 mm; ratic 1 s w from 2 to 3.5.

Ligtribntion

Ocours 1n the Recent of the IndowFueific reziom, Very
rare in the Gemblor Limestome,

In the type Jdeseription, {, desmophor= wes stated to possess
an internal tubs. lggens striatommotats Parkor and Jones var,
sxeontdioitag OCusiman end HeGullech appsars to differ from the
apecies dimoussed in minor eharecters only.

COLINA &ff, LAGENA CURVICOSTATA Heron-dllen and Earland, 1924

Plate 14, f£ig. 9 - 11

ALl lagens ourvi-cogialg Feron-Allen snd Earland, 1924, Roy,
Mlor. Soc, lond,, Jour.; p. U8, vl, 9 fig. 36.
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Degopiption

Test elongate, straight, rarely slightly bent. Cross-
section polygomal, sometimes subcireoulsr. Baze bluntly roundsd
less commonly roundedly truriated, Sides in xiddle part of test
parailel or tapering slightly tovards the pointed apertual end,
Test ornemented with five to seven stralghl, longitudinel ecetae,
whieh usually extend zlong the whole length of test, In rare inli-
viduals, sdditional, less prominent eostae are presemty thess are
usually confined to basal part of test, Costse thin and sharps
occmmonly rathor low, exvept msar apertusl end, In most specimens,
coates diatinet} some spesimens are partly smooth. In rare speci-
nens, c¢ostas are slightly twisted neer apertusl end of test. Dase
of some tests czovered with wory finely, irregularly reticulste crnamen-
tation, VWall between costae very firely perforate, smoothy it may
be comsiderubly thiekened at base of test. Apertual opcning pesses
es 2 finme tube through the solid tip of test, vwhich may oonstitute
up to sbout one fourth: of the test im length. A distinetly pojest~
ing, short zpertual neek i preszst in oo or tus speeimens, A very
ghort internal tube i1s visible aonly in dissecied, wellepreserved
specimens,

Plaeneicns

1 fronm 0,22 ma to 0,42 mmy ratic 1 s w from 2.3 to 5.3.

Bletrildion

Rare in ths Cambder linmestons,

diemazig

A few of the Gmabier iimestome specizans are closely similar
to L, ourvicostata, originally dessribad from ihe Micoeme of Viectoria.
Yariation of this specles is poorly knmown, since ieronsAllen and
Barland bad only two speeimens.
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OOLINA of, LAGENA FLEXA Cushman ard Grey, 1946
Plate 14. gigo 12,

Cf. iazens flegp Cushmen and Grey, 1946, Cusiman leb, Forem,
Res,, Contr., v, 22, p. 68, pl. 12, fig. 18-21,

Rigepsions

Largest sposimen (looality E 182) 3 1 = 0,32 mm, w = 0,11 mm,

Platribution

Very rare in the Gambler Iimestons,

Begarks

In the Gombier Idmestome specimens, & fime intornal tube
extends about half way towards the base of the test aleong on: wall,
and seven ahort costee coalescs to emeirels em indistinetly poly=
gouel depression at the base, The cpecimens appsar to to identical
with L, _f3xa from the Plicoene of Californis; however ar internal
tube 15 not memticned in the tyre deseriptiom of this spesies,

Gerus FISSURIKA Reuss, 1850
FIZSURINA FLINTIANA (Cushmen), 1923
Plate 14, $iz. 13,

lggopa Llintdans Cushman, 1923, U.8. Rat, ius., Bull, 104,
Po m’ plt 3’ nﬁa 1l - 13; WW, 1%9’ U@gﬁmﬁ 2l !Wm,
Rﬁaq ® Spec. Fub, 259 Pe 1179 F]-e ll, fig. 1.

Logenue orbioavane (SGMI&) var. garibaseg Cushmen, 1923, U.S,
Fot, Yus,, Bull, m’ Pe 41y pl. 7, fig. 6 = T

Entosolenia flintians (Custmen), Cushmen and Stainforth,
1945, Cushmen lab. Forsm. Res., Speo. Pub, 14, v 42, pl. 6, fig. 133
tusiman and Todd, 1945, ibid., Spec. Pube 15, po 41, ple 6, fig. 19,

Entosolonla fiintlang (Cusiman) ver. garibges (Cushman), Cush-
man and SWQI"@}% .33‘59 M’ ﬁiﬁﬁo Pub. 14, Do 42, },31: 6,‘ f:lg-. e
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Degoription

Test compressed; flusk-shaped,weskly to moderately biconvex
in peripheral view., Escert inm apertual region, test is sneireled
by thres thin and sharp, flange<like peripheral keels, of whioh the
medien one is the mest stromgly devsloped. Two very slight, additione
al keels arc sometimes present between the medisn keel znd the othor
two keels, Keels usually peralisl, rarely somevhat diverging to-
wards base of test, and often have ragged marging, due to braakage.
The ¢ircular or slightly oval areas on each side of test usually
have slight, squurish, encireling mergins., Aportual neei: varies
from short and poorly developed to distinet, Aperture opens at the
tip of the mee: into a short, slit-like depressiocn, which is bordered
by slight 1ips, These lipe join laterally, and are contimuous
with nedian periphersl keel, A straight intermal tube, extending
for about half ths length of the test towerds ¢he base, i1s visible
in rare speeimens, VWall smooith, very finely perforate or imperforste
in sppearanse, Sparse pores of moderate sise somotimes pleree the
podiss keel,

Bigepslons,

Largest specimen (locality B 132) ¢ 1 = 0,74 mm, w = 0,52
m, t = 0,38 mm,

Patpibution

Ocours in Oligooene to Heeent scdimemts in the Caribbean
region, Fairly common throughout the Gambier limestone.

Begagks

Many varieties of F, orblgpyana Seguensa have been erected
by different suthors to include forms with more than one peripheral
keel, All of these are rrobsbly rot conspecifies; some ere rather
similar to the Gambler iimestene specimens. The type figure of
T orbiguvang shows a specimen differing from those described above
in having 2 single peripheral keel bordered on each side by a slight
ridpge, end in possessing a lsss produoed apertual end.
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FISSURINA BIFIDA (Heron-Allen end Esorlend), 1924
Plate 14, fig. 14.

lagens orbigayans (Seguensa) var. 2ifids Heron-Allen and
Earmg -192%4 Rﬁy. ¥icre Soe, Mo, Jm.g Pe 152, Plt ‘23' fig.
4650,

Regerigtiop

Test vather strongly compressed, subovel in side view,
A single periphsrsl keel ¢xtends from near the aperture for about
balf way towmide base of test, where it divides ino two thimmer,
flange~like keels, whioh contimie around the besal half of test.
The tuln keels msy be joined by a eross-ridge at the base of test.
Margin of the smingle keel near aperture is smooth, whilo the twin
besal keels usually have a ragged margin, due to Lycakago. Apere
ture opens at bottom of a terminal slit between thin lips of equal
height, which join laterally and are contisucus with the pewipheral
kesl, Aperture axtends 2z o fine, tuiuler passage through the
solid tip of test. A straight internal tubs, flaring slightly at its
froe end, zxtonds to mearly the base of test, and is attached for
nmost of its length along the median line of ons wmll., 4 squavish
to rounded rim surrounds zn oval, weekly convex, central sres on
sach side of test, Wall smooth, very finsly perforats on sides
of sty slightly larger pores pierce the encireling rims and perie
pheral keels. '

Dimensiong

1 from 0.20 mm to 0.30 mm3 w from 0,16 mm to 0.24 mm,
t from 0,05 ma to 0,12 mm,

Rigtzibadion

Origirally desoribed from the Miocens mear Batesford, Vis-
toria. Rather rave in the Gembier Limestons.



FISSURINA ANNECTENS (Burrows and Holland), 1895
Plate 11» fig. 15,

agens cusdricostulats Srody (pars) (non Reuss), 1884,
Eept. Voy. Ghulhncer& 15001'; Te T Po 4@@@ ple 49, fige 15¢

lozena annecliong Burrows and Holland, 1895, Monogr.
Foram. Crags, pt. 2, Palasontogr. Soc., pe 203, ple 7, Pig. 113
Chepman and Parr, 1926, Lina, Soces Lond., Jour., Zoole, ve 38,
Pe 376, ple 17, £ize 11,

Gegepiutlen

Test fissk-shaped, bisonvex, slightly to modsrately come
presseds Peripheral cutline drop-shaped, taperin: towardes a
bvluntly vointed apertusl emdy bsse of test rounied, sometimes
slightly poinied. In marginal view, base broadly or narrowly
rounded; apesiunl end compressed, tapering, Hargin evenly rounded
or va2ry bluntly zngulisr. Two arecuate bands, more cpetiue than boy-
dering aveas of test wall, are premsent cn eash side of test; they
sxe usuelly fairly distinet, in some specimens less soe. These
bends are parallel with lateral margine of (est, mewver joining ab
apertual end and very rarely at base. Iu a muber «f gpecimens,
surface of beuds ia flush with surface of tesis in others, it ia
very slightly depresszed, Aperture opens at boitom of an zlongate,
terminal €lit; which is bordered by rather preminent lips of e¢qual
heighte 4n interral tube is vialble in some specimens, Hall
smooth, finely perforale; pores of medium sive are sparsely and
irregularly disiriduted in wells of sowe tests.

bigensiopg

1 from Ools mm to 0,36 xmy w from G.12 mm to 0.30 mm,
% from 0,08 ma to 0,20 mm. Ratio w 3 t froe 1l to lede

Digtribublon

Cocurs in the Tertlary and the Recent, Rare in the Gane
bler iimestons.
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Lemarks
The Gembier limestone apecimens are gerarally less com-
pressed than is imdicated by the type figuwre of I, smpeatans

FISSURINA SUBCIKCULARIS Parr, 19%0
Flate 14, £ig. 16.

{ssuriog subsizeniacia Parr, 1950, BeAJNoZ.AR.E. Repts.,
8er. By e 53 f‘ﬁto 6’ e 3113 LTS 8, fig. 15, Ple 9@ fige 1.

Digepsions

Largest specimen (locelity B 139) s 1 = (.38 mn, v = 0,38 ma,
= Ce3) mm,e

Pigtyilalon

Originally deseribed from Recent sediments near Tasmanis.
Rare in the Gambier Limestons.

Hemarks

The Gaubler Limestone specimens were compared with the holoe
type and pavaiypes of F. subgiroulsrig. Thoy agree well in every
feeture, except in not possessing zn imperfurate central avrea on
each side of the test.

£ congeisaxingts Bondy 1o oxternally slosely similar to
s suboiroulariss no internel tube is mentioned in Pandy's type
dsserivtion,

: is distinguished fron ¥ gf. zloboss (p. 166)
n&mmmw;mwmm@mmmdmmmm
& more sirongly deweloped merzinal keel.

FISSURINA CLATHRATA (Brady), 1884

Legens clathrata Brady, 1884, Rept. Voy. Chalisnger, Zool.,
Ve 95 pe 485, pl. é@g £38e he
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Digtxibution
Oocurs in the Tertiary and the Recent. Very rere in
the Gambier Limestone.

FISSURINA af?, TERRILLY (Parr), 1938
Plate 14, fig. 17.

Aff. Leeena texxdlli Parr, 1938, Roy. Soc. South Australia,
Joure, Ve 2%y pa 79, ple 1, fig. 15.

Dlgensions

1 from 0,20 mm to 0,26 mm, w from 0,16 mr to 0.22 mm,

t from 0,08 ma to 0,16 ma,

Rigtribution

Very raze in the Gambier Limestons.

The Gemdier Limestons specimens we: s compered with the
holotype and pexatypes of'Fe terrilll from the Eoeene of Western
Australia, They differ from the Western Australisn testis in
being smaller, having o more finely pitted surface and o somewhat
more siitelike aperture, The margin of the Gembier Iimestone
specinens is convave or flat in erossesection and is plerced by
sparsely distributed, fine, sblique pores.

FISSURIMA ef, CARIMATA Reuss, 1863
Plate 1/, fig. 18,

Of. Flepurins coripate Reuse, 1863, £. Akad, Wise,
Wien, iath, = Naturw, Eleg 51‘58“1’09 Vs é§“3 pe 238, pl. é, £z,
8?3 ple 73 fize 864

Zegeripticn

fest compressed, biconvex in peripherel view. Peripheral
outlins suoothly curved, oval to nearly cireulzr, with a bluntly

polated apertual end. iargin beers e keel, which may be low and
rounded or, especinlly around bese of test, moderately high, thin
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and sharpe Aperturs opens at bottom of an elongate slit bordered
by lips of equsl height, which join laterally and are contimous
with peripheral keel. An internal tubs, eurwed in o plane per—
pendioular o width of test, exténds for ahout half the length of
tost. It 1s gemerally uniform in dismeter; except at its flaring
lover end, which is attached along the median line of one wall of
test. Wall darsely plarvued by ratbsr fine porss; sparse pores
of larger sizz avs seatiered among the latter,

Bimogaicng |

Largont specimen (locelity V 34) & 1 = 0.52 mm, w = 0o4f
mm, t =0.32 mtse Average 1 about 0.4 mme Ratic 1 3 ¢ rather
constant, about 1.5

Digtpiiugion

Fairly rare in the Gambior Limestone,

Remayzks

The Gambier Iimestone epecimens are geusrally less compressed
and with 2 less distinotly developed keel than 15 indicated in ths
tyre figures of ¥o goxinata. An intermal iule is mobt wentioned in
the type desoription »% this cpeelea,

& mmber of forms, some of then superficiaily olosely simie
lsr to ths Zouth Australisn specimens, Jave been referred iv as

marzinste (Moutaga} by different authors. The type figure
s mergingfom Montegu is very poore

Emopt for very yeve speoimens, T. if. gapinals differs
from Fa 3fe globosa (see below) in the Lmhia% aﬁmatone in baing
distinetly more clongete and conpreassed.

FISSURINA of, (1OBOSA Bormemann, 1855
Plate 14, fige. 1%

Cfe Fissuvina globosa Lornsmann, 1855, Leutseh. Geol.
Gee., 4eltschrey Ye 7@ Pe 317, ple 12, Tig. 4o



Regeription
At ove extreme of morphological varistion are elmost pere
footly spherical specimens, in which sperture is a short, narrow
8lit with bordering lips prazticaliy noneexislteont. Gently cone
pressed speclnens with a slightly keeled margin and a somewhat
produced apertual end are at the other extreme, In thess, length
of apertual slit may be up to e little more then about ome £ifth
of ciroumforense of test; spertual slit widens alightly et its
middle, and iz bordered by slightly projecting lips of equal height,
Internal tube extends from bottom of apertusl slit fer
about two thirds or a litile more of length of test, Its lower
half or less ie atteched along redian line of one well of test.
Internal tube iz uniform in diameter or widens very slightly towards
base along most of its lengthy 4its lower ernl widens more repidly
and ip direeted obliquely inwards. Wall fuirly densely and finely
perforate; larger; more spersely and less regularly distriluted
pores are also present. Apertual lips, marginal keel and come~
times & small, ciroular spot at base of test are imperforate.
Wall imperforate or sparsely perforate where intermal tube is sttash-
ed to it,
Bigspeiong
1 from 0,16 s to 0.46 mm; w from 0.15 ma to 042 mm,
%t from 0.15 ma %o 0,38 mms Ratio 1 1 ¢ from 1.1 to 1.4 ratio
ws tfroml to 1.2
pigtribution
Rather rare in tle Ganbior Limestone.
Hemarig
The Gembier Limestone specimens are geriorally larger and
more spherical than ¥, globoga, originelly described from the
Oligocene of Germany. Ar internal tube wes not mentioned in the
type deseription of this specles.
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Family CASSIDULINIDAE
Genus CASSIDULINA d'Trbigny, 1826

CASSIDULINA SUBGLOBOSA Brady, 1821
Plate 15’ ﬁgo l - 3'

B ndine subglobogs Bredy, 1881, Guart. Jour. Mior.
Sel., neBep Vo 21, pe £03 Drady, 188}, Rept. Voy. Challenger,
Zooley Ve 95 Pe 430, ple 54 fige 173 Norvanz, 1958, Mdensk.
Medd. Dansk naturh, Forea, v. 120, p. 36, pl. 8, fig. 17 = 19,

Iegoxiption

Test subglotular or ovoid, often pear-sheped, since laat
chamber projects somevhat from the gensral, rounded outline of
tost; sometimes oultline slightly lobete in spseimens with ine
flated chambers., Chambers added altornately on essh side of test
in an involute planispiral arrangement, viich may become scmewhet
irregular in distal part of last whorl. Chemlurs half-dose-
shaped, pleced ageinst the last two preceding chambers and the pre-
vious whorl; they inorease in size rather rapidly end regularly.
Four or five pairs of chambers ia last whorl of sdult specimens.
Sutures vary from indistinot to falrly distinet, and zrve straight
or gently ourved, flush to woakly depressed; narrow cr slightly lime-
bate. They Mifurcaie res: ids btroedly reundad poriphery, In
specimerz, which are regulsrly coiled throughout, the radislly direse
ted sutures join at the pole of the axis of coiling on each side of
test; in speciwens vith less regular chamber arrangement, sutures
do not jJoin at a single point. Wall smooth; finely perforate.
Aperture/Joop-1ils 81it in a shallow depression; it extends
obliquely or approximately at right angles to basel suture into the
cemioiroular apertusl fase, In wsll preserved specimens, a falrly
prominent, pletewlike 1ip is present along the more distal margin
of ths aperture; it becomes less prominent ard gradually berds into
the last chambsr as it ocontimnes around the peripheoral extremity

RSS20 LR Supd
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and along the opposite side of the aperture,

Dimensions

Lergesi apeoimen (locality E 41) ¢ D = 0,68 mm, d = 0,58
me, t = 0,52 mu. Sverage D aboubl U3 mme

Hgtpibobion

Hidespread in Tortiary and Hecent sediments. Abundant
throughout th: Cambler Limestone.

Remagks .

Terianse similar to C, gubgloboss, C. subzioboss vere
horizonialls Gusiman und Rensz, 1941, end G, globosa Hautken, 1675,
intergrade in the Geubier Limestones rere spevimens ave rather
eimilar to Oy gumeats Finlay, 1940. Norvang {1958, ops_ oite)
consideved C, globosa to b o symonym of G, gblongs Reuss, 1850,
{Hantken thought this not unlikely alresdy at the time of sreetiun
of Co glohoga) and stated (pe. 36} that "except for its considers-
bl iﬁ.}"ﬁeo-ot( UL ’ pot differ in any fundamenial
respects froi .y gblongu.ee” Until a more detailed comparative
study of these and similer speeiss of Cgsgidulins hes been completed,
the specimens described zbove are referred to as $, gubglobosa,
because they reach o notably larger size tihsn has been stated for
C, oblonga and C, globosg.

CASSIDULINA CUSHMANI R.Ee and K.C, Stewart, 1930
Plate 14, fig. 20, 21,

gasiduling sushmani R.E. and K.C. Stewart, 1930, Jour.
Pal., v. 4, Pe 719 'Pll 9 £1ge 53 lMartin, 1952, Cushman Found,
Foram. RCﬂo, Uontres ve 3y Pe 135, pls 24, Dig. 53 Vhite, 1956’
Jour. Pale., ve 30; pe 255, ple 31, fig. 2.




Dogeriptiop

Test compressed, subequally and weakly to moderately bi-
convex; chambore addsd alternately on each sids in an involute
planispiral arrangement. Mergin bluntly angular o weakly
keeled, Peripheral outline oval to sut¢ireular, slightly lobete.
Esch chamber overlaps the distal part of the procading chamber in
the same series snd projects peripherally for up to about ore third
of ite width past the last chamber in the other ceries. Chambers
increase repidly arni regularly in sise; umially four, sometimes
five pairs of chawiers in last wharle Sutuyes strongly recurved;
they blfureate at sbout right angles near the peviphery, ziving
wise to a shewt, slighily precurved or streight and radislly dirested
branoh snd & long, shlique, proximally directed bwench, Suiures
distinct, slightly depressed and narrow, sometimas limbate at their
axial extremitiss. Wall smooth, finely perforste, Aperture en
elongets, narrow, gently curwed slit along the bassl suture; it
1ies in & sinllovw depression in ke semilunar apsrivel faze, and
extends, parellel with the peripbary, from near the distal extrenity
of the permitimate chember for at least half the length of the last
chamber. It 1iez pertly bencath the peripheral margin of the pene
ultimets chamber, which is often sharpeoned and lipelike dve to secone
dary deposition of ghell metter,

Largest specinen (locality E 147) ¢ D = 0.50 ms, d = 0,42
m, ¢ 0,22 mn. Average D cbout 0.7 mme Ratio D 3 ¢ from 1.7
o 2.3,

Diguipilvaiion

Ocours in the Miocens and the Plicocene of Califormia and
the Pliceene of Ponems, Falily common througheut the Gambier
Limestons.



nl”ln

Bemaris

Thz Gembler Limsstone spesimens appear to be gensrally
lcss sharpiy koeled thsn the Celifornien tests. G, dgliecata
Cushman is a closely similar speoles; White (loc. sit.) states
that C, deligaty and C, gushmapi "may be the same or varieties
of & single species." (C, tricamerats Gallowsy and Heminway from
the Oligocens and the Mioocems of Porto Rics has only thres pairs
of ohamisrs in the last vhorl, while 8, agenocl Uchie frcm the
Fliooers of Japan i mors coupressed, and has more strongly re=
ocurved sutures and a longer aperture than £, gush

CASSIDULINA af, ALABAMENSIS Bandy, 1949
Plets 353 fi{;. be

Gfe Caggidulina sisbamenils w, 194559 PFalle 4mar,
Palep Vo 3«4’ Pe 133, ple gé, fﬁ.gs 1i.
Degexipticn

Test lentioulsr, compressed, subzqually hiconvexz. Outline
sibeireular, smoothly curved; last chamber, with a raiber straight
dstaleporivheral margin, projects from gensral outlins of test.
Margin of tect failrly sharply to somewha® bluntly keeled. Chambors
added alternately on esoh side of test in an involute planispiral
arrangement; ihey insreass rsgulariy and falrly raupldly in sizs.
Individual chambers elongate chliquely to divestion of colling;
five or cix pairs present in last whorl. Sutures fairly distinet
near periphery, Pecoming indistimot in the secondarily thickenmed
contral eyen. They ave genmerally fiush and somevhat limbatej last
sne or two sutuves in scme specimens aye neryow ani slightly depressed.
Sutures nsuslly recurved near cenive of test, but fairly straight
peripterally from the point of bifureationy the more proximal of
the bifurcated braneies are siightly longer and more oblique to
direction of ociling than the others., Wall smooth, {imely perforate.
Aperture poorly pressrved in moct speoimens; it ic a short, comma -
glit, whieh extends obliquely %o basal suture into
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apertual face and is bordered by slight lips. Apertusl face
slightly depresead and bordered proximally by a btend in the wall
of last ghamber.

Dlzepsiong,

Largest specimen (locality E 83) ¢ D = 0.5, mm, d = 0.48
mi, t = 0,28 mm, Average D about 0,53 me, Retio D 1 ¢ from 1.6
to 2.3,

Digtritution

Very rare in the lowest sone of the Gembley Limestone,

Heparks

The poorly preserved Gambler Limestone specimens appear
to differ from G, alsbamensis from the Upper Ecceve and Lower Olie
gocsne of Alabema only in the sutures Deing less distinet end less
recurved in the axial region, and in the aperture cxtending cbliqualy,
not parallel, %o the plane of coiling in peripheral view,

CASSIDULINA of. LATICAMERATA Voloshinove, 1939
Plato 15, fig. 5.

agsiduline latigarcyatsa Voloshinove, 1939, Nelt.
geoles Inat., m. 86T. A, tm. llég Do 883 ple 25 fige 6.

Degexiption
Test lentienlsr, compressed, with a fairly sharply %o

bluntly engnlar margine FPeripberal outline slightly lobate, less
commonly smoothly curved, Chanders sdded sltermately on each

slda of teat in a slightly to moderately svolute plsnispiral arrange-
manty however, chambers of the preceding whor] are commonly indis=
tinetly vialble, dus to secondary thishening of centrel ares. Chame
bers semloirzilay, rourdedly quadvrale or sheped iiks & widely opsn
fan in side view, Four or five palvs of chouders in last whorlj
they increass varddly in size, Sulures dlslingl, generslly

neyyow and flush or slightly depressed, csspeclelly neer peripherys
they are straight or pently ecurved, with spirel emture sharply bent
vhere septal sutures join, Jeptel sotaves bifursatc zbout helf way
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batwoen thair contact with spiral suture end poriphery; a short,
radially directed branch is sontimous with ths exial part of the
suture and a lmger tranch is direcled obliqusly beckwards at
mearly right angles to the other irsmoh. Wall smooth, finely
perforate. Apsrture =z short, loopw-like or wedge-shaped slit,
which is bordered by very slight lips and extends obliquely to
basal suture intc the gently depressed apertual face.

igepsiops

Largest specimen (locality B 46) 1 D =0.32 mm, 4 =
030 mm, t = 0,16 wm, Average D about 0.25 mm, Ratlod s ¢
from 1.7 to 2,

Bistritgtion

Rather rare throughout the Gembier Limestons,

Remoxics

The Gambler Limestone specimens differ from €, laticamorata
from the Pliccens ol tie Kamchaitke Peninamis:, U.8.3.R., in having
noyyow instead of limbale subures, and appear to possess = shorier
aperiure thay is indicated in tie Yype Ziguve ol this species.

CABS IDULIRA of, WILLIAMY Kleinpell, 1938
Plate 15’ fis. 6o

Cfe Gaspidiing sllliani Kleinpell, 1933, Mioccene strate
Cslifornia, pe 337, ple 14, Tigo 5, ple 17, Dige 7y 8e

Degeiintion

Test conpressed, subaguelly biconvex, with rounded margin,
Feripberal cutline suteireulsy, smocthly curved to very sligitly
lobaie; last chember projests comewhat from the pensral cutline
ol teste Chambers added alternately om essh zide of test in an
involute planispival srrangement. Chanbers eonpressed, Lfaie
shaped to subjuadrats in eide view) four pairs in the lact whorl.
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Sutures fairly distinot, rsdial, straight to slightly ourved, narrow
to slighily limbete; usually flushk, occasiomally slightly depressed
pear periphery, vhere they bifursate. Wall smooth, finely perforate.
Aperture a narrov, wsdge-shaped opening, oceasicnally shaped like
a low, asymmetricsl, concave-sided triangle with its longest aside
slong the basal suture. Aperture situated in e shallow depression
in the semilunay apartual fase and bordered peripherally by & very
ht 1ipe

Dimensiong

Largest speeimen (locelity B 122) s D = 0,42 mm, d = 034
mu, t = 0,22 mao Average D about 0.3 mms [Rstio D : t from
1.6 t0 2,

Digtribation

Rather rare in the Gambler Limestore.

Lenexkg

The Gombier Limsstons specimens appesy to differ from Qp
lliami from the Miooene of California only in sonsistently
having four rather than five poirs of chambers in the last whorl.
Ca marzayets Karrer from the Miocene of Austris 1s similer to the
South Australian {ests in this respect, but is considerably larger
in sise; its type figure shows & morve slitelike sperturc psrallel
with the periphery.

Gonus EHRENBERGINA Reuss, 1850
EHRENBERGINA eff, HEALYI Finlay, 1947
Plate 15, fiz. 7, 8.
Af?. Ebzsabergine healrd Finley, 1947, Now Zealand Jour.
Sel. Tesh.: v. 28, p. 284, ple 7, £ig. 106 - 115,

Degoriviion
Test fan=~shaped or subtriangular in cutline, not mush longer
than wide, coupressed, somevhat curved in direction of growth at
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right angles to plane of compreseion. Test consists of up to
abmt fifteen chamb:rs; on ventral side, they partly overlap
preoeding chambers in the senc sories by means of small. proximelly
directed lobes, which form o median ridge, This ridge is generally
rounded, sometinos rather flat-topped in orces-ssction; 1% widens
and fades oud distally, =nd is equal to about ome third of the
tzat in width., Ventrsl surface of test on each side of median
ridge is aoncave, cxcavatej sides of ridge steep near its top,
flattening towards its buse. Both the height of median ridge
and the gonecavity of the surfaces bordering it are rather warisbls.
Distsl margin of tast sharply tc bluntly keeled; lateral mergins
sharply angulsr in eross-section, and serrated, due to each chamber
bearing a single, latersl spine; in some specimens early chembers
bear two spines sash. Spines vary from shord, sharply or bluntly
pointed to compressed, flangs-1itep their direetion colnoidcs
roughly vith direction of ventral sutures neer margin of test.
Ventral sutures indistinot on top of the median ridge and in early
part of test; they bend proximally at buse of the ridge, at an
angle with the axis of test, vhich ineveases from sbout 30° in the
early part to about 90° distally. ~Aperture a narrow, curved slit
peraliel with, and fust inside, the distal margin of last ghamber;
1t extends from contaet between the last and the pomaltimatc chame
bers for about one third of the length of distal mergin of last
chamier, Aperture pertly overlaprsd slong ite proximal cide by
a flap with & curved, elightly thickensd marginj this flap is
continious with the wventral wmll of last chanber.

Digpspsiong

Largest speoimen (locality E 168) s 1 = 0.56 mm, w = 040
mm, ¥ = 0.2} tme Aversge 1 about Os4 mm., Ratio 1l s ¢ from
1.7 to 2436

RDigtpilaticn

Talrly rare in the intermedists and the uppermost sones
of the Gambier Linestons.
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Depayks

The Gembler Limogtone specimens appear to be closely
siedlar 4o Bolwmalvi from the Upper Oligooere of New Z2ealand; bul
do not usually possess a large, conspieusus proloculus, stated to
bs characterisiic of B, heglyl. Thay differ from the two other
closely relatsd forms from the Upper (ligoeens and the Miocems
of Wew Gealand, Ko wAlletil Finley and B marviski Finley, mainly
in possessing a flaiier, less distinotly dewloped median ridge.

Famdly ELLIPSOIDINIDAZ

PLEUROSTGELLA BLLIPTIGA Gv.llamy and Heminwmy, 1941

Flate 16, fige. 1, 2.

laursstonsils slliotiss Galloway and Heminway, 1941,
%Y. Acad. 3@1@, m. Surve Porto Rico Virgin Isiands, v. 3,
Do 438, ple 35, fig. 3; Cushmen ond Todd, 1945, Cushman Labe
Foram, Res.; ipeas Pube 15, po 545 pPle &, fig. 7.
Rigiriluticn
Oooura in the Cligocens and the iliocens of the Caribbean
region. Very rare in the Gambier Limestone,

Gemms NODOSARELIA Rsehak, 1895
NODOSARELIA sp.

Plate 16, f£ig. 3, 4e

Regexiniion

Test strongly elongaits, slightly curved, round in eross-
seotion; taporing slowly towmrds rounded beca, Up to ten cheme
bers In testy their rate of imeresse is irregular, werying in
different specimons., Sutures at right angles to axis of test,
fiush in early part, slightly depressed distally, Wall sumooth,
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fimely perforate. Aperture a subterminal,short, straight or
slightly curved slit, with wall on ons side of it projesting
slightly above the wall on the other side.

Dimepsjops

Largest specimen {locality E 53) s 1 = 1.4, ma, w = 0,20
m. Fregmentary tects range up to 0.30 mm in vidth,

Digtritutdop

Nodosazells sp. appears toc be more slongste than the
alryesdy deseribed spsciss of this gemus.

Gems PARAFISSURINA Parr, 1947
PARAFISSURINA of, LATA {Wiesner), 1931

Plate 16, fige 5.

Cf. Ellipsaloswns istg Wiesner, 1931, 4in Drygalski,
Deutache Sidpolar = Expeds, ve 20, pe 126, plo 24, fig. k, Lo

Ligensiopy

Largest specimen {locality B 164) ¢ 1 =0.38 mmp v =
0030 may, ¢ = 018 mn,

Rigtpikubion
Very rax¢ in the Gambier Limestons.
Bezaglp

The Gambler Limestore especimens differ from the Recent

Py Jats in possessing = gererally less strongly developsd margimal
kool and u shorter; straight intermgl tube.

ZARAFISSURINA sp.
Platﬂ 16’ ﬁg. 6, 7'

Test 2 modsrately sompreseed sphesrcid. Iiargin bears
8 high, thin ani sharp keel. Ouiline of test eiroular, slightly

ulging at apertual end; it ic usually even, sometimes ragged
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due to irregular howakegu. Apertusi slii subterninal, nerrow,
arcuste in side view and equal % abiout cze fourth to ons Pifth
of oiroumferencs of iest in length, Cus of iips bowdering apeye
el silt is distinetly Uhinnes and lower than the otisry both
merge laterally into merginal kesl. ZIuterpel tube rather uniforu
in dismeter and extends frou bottom of apertual zlii towards ihe
opposite side for about two tidrds of the lemgih of the test, Its
lower one third {o o half is attached to wall of test near the
niddle of that side which 1s contimius with the smore promivent
apertual lip. Lowr eud ¢f intermal tubs sharply bent, hooke
like, Wall smooth, very finsly perforatej in well preserved
specimens it is seen to be demssly, slightly loss £imely perforate
in two parrow, aycuato areas on each side cf test. These areas
lie along laternl mavgine of test gad veerly jols at bese, The
keel sometimes bears sparse, lsrger porec.

Lipensiong

Lorgest specimen (locality B 154) ¢ 1 = 0.34 mm, w = 0,32
ity ¢ = 0,15 mm,

blgteibatign

Nsre in the Cambler Liscstons,

Bexgazke

The most similer deseribed @pmiu ts the Geabler Limm
specimens is tds Receal P, peeudomareins geng psendomenoirede
Buchner). Buchmar's ﬁetu'od spnmae :mdmtm wemidsmbh varia«-
tion in the shepe and length of the intarnal tude, vhich is rover
28 sharply bent near its free cnd ae in the Gambier Limestons
spesimense P, pooudomarginats hes a thinner, morve distinctly devel-
oped kesl and lacks thb muate, diffsrently reriovete ereas nesy
lateral margins of tests from tie Gambier Linestone.
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Family CHILOSTOMELLIDAE (1)
Genus PULLENTIA Parker and Jones, 1862
PULLENIA BULLOIDES {a‘Orbignmy), 1826

Plate 16, fig. 8.

(6} % Eok b R L AOL O d'Orbiw, 1&63 Ann, Sele Rabe,
Ve Ty Po 2933 d‘orbiw, 1846, Forem, Fos:z, Bess. Tert. Vienms,
pe 107, pl. 5, fig. 9, 10.

Boady, 1884, fapts Yay. hhullnngux, Zool.. Yo 99 Po 615@ Qit &g
fige 12, 13; Chapman, Pavy and Celldns, 1934, Limn. Scte Lond.,
TOUYey Zaole; v. 38, pe 568, ple 10, fis, 30

ulloides (dtOrbigny)e Cushmen and Todd,
1943, Gum Iﬂ%c Forem, Sss., GContre, Ve 19, pe 13, ple 2,
tig. 15 = 18,

Bepepiptlos

Tegt subglotuler or slightly ocvpiessed, rlanispirally
eolled, involnte. Margin evenly rovndeds vperipheral outline
smcothly curved, scmetimes very sliphtly loixte. Chanmbers ine
oroase yegulerly end clowly in oisej last twe or thres sometimes
approximateiy equal in siss, Four or fivs; rarely aix shambers
in lash whorle Sutures rodisl, straicht or wry slightly re-
curvad, narrows tiey ave flush, somelimes very weakly depressed
in periphsral zeglon. Wall smooil, very finsly perforate.
Aperiure n parrow, ovenly arched slit along besel suture, with
& width sguel o about oy thdrxd of height of apertunl face,
Aperture ususlly uniform in width slong moat of its langth,
rarroving rapidly at extremities. Conerally, extent of aperture
is equal 4o sbomt two thirds of the distance glong circumference
of tesh betusen the tus peles of axls ¢f coiling. In well pre-
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served cpesimens peripherel margin of apsrturs is bordered ya
very sligut lip; often, hovever, the aperture is somewhat infilled,
or enlarged bty fregmsutation of walle

Bimensiong

Largest speaimen (locality E 134) 5 D = 0,60 mm, 4 =
054 mm, 4 = 0,50 mie Average Ds about 0e4 mm,

Ratio t : D (ratio 4 as consistently used, tut converse-
1y defined, by Cusimen and Todd, 1943, los, ¢its) varies from 1 ¢ 1
to1l | 1038-

Ratio beight of spertusi fascs to beight of last chamber
{ratio B of Cushman and Todd) varies frem 1 s 2.2 to sabout 1 ¢ 4,

Rigtriingion

Widespread in Tertlary and Recent sodiments. Fairly

Remayks

tushman and Todd's ratios A and B and 3ize ranges stated
for diffexest speeies of Sallenls scem to be, at least in 2
few cases; limiting values of arbityarily chosen, intergrading
vagiants. lost of the specimens in tic Ganbler Limestone fall
vithin the iimite of varistion of ratic 4 a8 stated for P, ullcides

PPl SRR

{123%el: i015); loes common, move compresasd specimons fall
vithin the range given for P, & gegingeuls Reuss. Probebly

& mmbexr of differerily named speoies of Eulignia intergrade to

& greater or legscr extent wiith

ATy

PULLENIA QUINGUELOBA {Reusn), 1851

Sonionine guinqueloba fieuss, 1551, Zeitschr. deutsch.

gedl. ‘b't. Ve 3, Pe 71. ple 5’ fig» 3.

Pullenls ouinquelobs (Reusajs Cherman, Parr asd Collins,
1934, Limn, iioe. Lorde, Jour., %0cle, v 38, pe 568, pl. 10, fig.
29; Cushman and Todd, 1943, Cushmen Lab. Ferem. Rea,, Contr,., v,
19};: P 19’ rle 23 figa 5 ple 3 fig. 83 Gerterz, 1958, Gool, Surv,
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Vietoria, Bull. 55, pe. 32, pl. 2, fig. 8, 9.

Todd, 1943, Guabmn Lab. Foram. Res., Contr., v, 103, pe 10,
pLi 2, Pige 3; 4o

Rigtpijotion

Widespread in Tertlary and Recent sediments. Falrly
common throughout the Gambior Limestons.

Blyapsiong,

The sizs, the ratio ¢ : D (= ratio A as vonsistently
used, though defined a: t}e converse of this, by Cushman and
Todd, 1943), and the ratio of height of apertual face to height
of last chaxher (ratio B of Cushman and 'I'add) cf the ag@@imns
in the Gembier Limsstons, P, gulr Ao £a QUir

mmhwmrﬁm mitm -poohun
ﬂ.guz'od by Carter (Jog, git.) cre compared delow.

Size Ratio A Retio b

CGoxbier Limestons 08 = 0,70 ma 1815 = 132 13146 » 133
1" ] @e% o 0,50 " 12le5 = 1 '1065 ga 12

.25 « 0,50 121,45= 151.8 ca 132
005-6 1:1.8 12,75

The Gembler Limastone specimens usually have five, less
commonly four or six chambers in tke last whorl,

Gormms SPHAEROIDINA d'Orbigny, 1826
SPHAEROIDINA BULLOIDES 4'Orbigny, 1826
Plate 16, fig. 9 - 11

pides d'Orbigny, 1836@ Amn, Seie Nate,

Ve Ty Do 267; mﬂ. 65: Chapman, Farr and Collins, 1934, Limn,
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Soc. Lond., 30&33;5 300103 Ve 339 Po 568, e 199 fig. 313 GCushe
mon end Todd, 1949, Cushman Lab. Foram. Feas., Contre, ve 35,
De 15’ e 3’ m. 10.

Bezexiption

Teot varies from commonly subglobular or ovoid, with
emoothly rounded outline, to, loss commonly, somewhat ecomprescsd
or strongly lolate, In subspheriesl forms last three or four
chambers may bo epproximately plsnispirally arrangedp in more
gtrongly lobate formg, chamber srrangement irregular or wvaguely
toochospiral, Chaxlers inereass rapidly, resulerly to irregu~
larly in sisej last chamber comstitutes from less then ome third
to more than ore half of the test. Chambers wvary from evenly roun-
ded, heuisphericel and strongly emtwesing in subspherical tests to
sunller, dome-shaped or asymetrical, stvongly inflated and weekly
cnbrseing in lokate tests, In subspherdisal forms, early chambors
are sometimes more projecting than the later omes. Four o seven
chamicrs visible on surface of test. Sutures straight to strongly
curved; flush to gently depressed. Wall smooth, finely perforate.
Aperture a narvow, creseentic or horse-shoe-ghaped areh, which
touches or mearly toushes the basal suture at iis exiremities and
ic bordered by & slight rim along its eveal sida, Aperture bends
arcund 2 large, tongue-shaped tooth (often broken).

Dimensions

Largest opesimen (locality E 61) ¢ D = 0,42 ma, 4 = 0,50
m, Average D sbout 0.3 ma.

LZigtpibaiion

Wideapreed in Upper Eccene to Recent deposits, Common
throughout the Gambier Limestons.

Remazkp

Host of the Gambier Limestone spesimens fall within the
range of weristion of §, bulloides as stuted by Cusiman and Todd
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(oRs gite)e Such forme intergrade fully with speeimens whish,
according %o Cushean and Todd, shouid be referred to S, sustriscs
d'ortigny, So hanexd (Cujek), S, variahilis Reuss, S, chilostomate
Oallowey and Morrey or S, gompregss Cushmen and Todd, This is
in agreemsnt with the view of Vasiosk (1956), who regarded

£a. ulloddeg and 8, nitida Cushmen and Todd as the only distinet
spocies of the gemus.

Superfanily SPIRILLINIDRA
Family SPIRILLINIDAE

Gemus SPIRILLINA Ehrenberg, 1843
SPIRILLYNA DECORATA Drady, 1884

w Erady, 1884, Rept. Voy. Challengor,
Zooley Te 9% ps 633‘ pl. 85, fig, 22-25; Chapman, Parr and
Collins, 1934, Limm, Soo. Lond., Jour., Zool., v. 38, p. 558,
gﬁ.g 133 f&{gc 3,-] m‘!’g 1%.’ Geol, Surv, W, Pull, 55'
Pe 33; fgﬂ-o 3;; ﬂ.o 33@, 23

Rigtpiluiian
Occurs in Recent sediments; also in Oligooene and Mise
cene strata in Visteria, Very rave in the Gambier limsstone.

SPIRILLIMA VIVIPARA Ehvenberg, 1843

m‘ m m:". mg ﬁ& Ak@do ﬂiﬂl.
Berlin, Physik, Abh., Tell 1, p. 323, 432, nl. 39&”{3:, fige 413
Cartar, 1958, deol. Surv. Vistoris, Bull 55, p. 39 pl. 4, fize
33, 33.
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Gems PATELLIMNA Uilliemson, 1858
FATELLINA CERUGATE Williamson, 1858

Paielling soryuscts Willismeon, 1858, Rec. Foram. Gt.
Britain, Ray. 80Cs; D+ 46, pls 3, 2ige 86 = 292 Parr and Collins,
1930, Roys Soss Vieteris, Proc., Ve 43; neBag Po 90, ple 4y Tige
1 = 5; Chapman, Parr and Collins, 1934, Limm, So0c. Lond., Jour.,
Zovley Ve 38{; Pe 5’&9@ ple 3@ £iz. &

Digtgibeiion
Widespread In Tertiary end Recent cadiments, Rare,
poorly preserved apecimens in the Gambler Limestons.

Faxlly SISCORBIDAE
Gemus DISGORBIS Lamarek, 1804
DISCORBIS BALCOMEENSIS Chapmen, Farr and Collins, 1934
Plate 16, figs 12, 13.

Pigccrbis beloombensis Chapman, Parr and Collins, 1934,
Linn, Scoe we, SOuTay 300193 Ve 38 ’Qo 5&@ vle 8, flg. 10
Garhr, 1959, WM W? ple 21’ fig. 66 - 268,

Degogtntion

Test compressed, formod by a low to falrly high trocho-
spirel ooil. Usually dersal side more strongly convex than ventral
pide, whieh is flat in rave spscimens; less commonly, test is sub-
equslly: biconwex, Dorsal side evclute; ventrel side involute,
with uniilical aréa infilled or proizoting as a rounded boss, due
to tie coalescing of apertual flaps,  This avez is about cne fourth
to one third of the dizmeter of test in sizs, Margin acute, with
e narrow and thin, somswhat blunted keel. Peripheral outline sube
cireular or somewhat swel, swenly curved or weakly lobate. The
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seven to nine chambers in last vhorl inocrease rogularly in aise.
Septal sutures doreally oblique, recurved, limbaie and finsh
(sonetimes slightly depressed in distal part of last whorl)s

they ave usually indistinot in vhorls prec:ding the ls:zi one

due to secondary thiskening of test. Ventral sutuves radial,
atraight or very slightly recurved; inereasingly strongly dsprope
sod towards the umbilicsl aves. Spiral sutuxe evenly curved,
limbata, Wall smooth, very finely perforate. Almost 31l speeli-
mens Leve broken last chambers; hence apertual choracteristios
ean be observed only in wvery few. Arched aperturs possesses a
slight ventral rim or 14y snd extends along basal suturs from e
distanoe spproximately soual t¢ & third of the radius of test
below periphery for 2 similey diatancs axially, when it suddenly
narrows. 1t continues proxin:lly,under a lote-shaped apertmal
flap projectinz lasto the urbilical arss, along the entire wsntral
base of last chambare Apertusl {iaps of chambers preceding the
last are fused in the umbliieal sves; in well proserved spesi-
mens the centpul spece undor its covering can be observed to
comminicate with the exterior through elongate openings (the “posterw
ior forsmirg® of Wade, 1958, unpunlizbed thesis, pe 103), whiok
are partly covered along thelr diztal borders %y proximal edges of
spsstusl flape of ineeseding chambsrse Thess openings ooincide
with the sxial, deeply depresced ends of sepitul sutures. The
division of aperture into = foreminel pext and an unbilical purt
(Wade, 5De 31%es De 1013 the "septal foramsn” snd *spiral eamal”,
respectively, of Carier 1959, laz. sit.) by ihe "proximesl foob®

of the perultimate chember {(Wade, p. 100), after addition of another
chamber, an e ssen falrly clsarly in rare apooimens (in which the
last chamber hes boen kroken).

imensiona
largest specimen (losality E 53) ¢+ D = 0,42 mm, 4 = 040

mmy, t = 0,26 mm, Average D about 0.3 mme Retio D 3 & from 1.7
to 2.2
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PAgtzibution

Criginally desoribed {rom the Middle Miocene of the Port
Phillip area; also coours in Gippaland (both in Vietoria). Rather
rare throughout the Gambier Limestong,.

Bemagag

A clossly similar species is D, finlayl Dorreen oceurring
in the Bocene snd the Oligoocene of New Zealand. It is, however,
stated to ha "usdium to ocarsely” perforate, ami has only five to
peven shambers in iast whorl,

Species rather similer Yo D, belgcubensim with respect
to the structure in the : abiuealmahaw een designated as
the type species of Roterbinells Bandy, 1944 (differing from
Rigeorkis "in possessing an wabilical plug"), and Lemello diseorbis
Bermudes, 1952 (exhibdting additional sperturss under the edges of
opertual flaps). Aceording to Wade (on. eit.; p- 107), the
uabilieal parts of the apsrtual lips are Tusad in adult spoelmerns
of the type speoles of Discorbis (D, vesionlsyls lLemarek) and spo-
cimens of D; dimidiotus (Parker and Jomes), the type spseles of
lgmellodipeorbis, do not zluays possess the additional apertures.
Henoe Wade's implied (in the cese of Rotorbinella) and stated {in
the sase of

ok ,, Pm, 1%29 Roys Soc. V’.ﬁma’

Prote, ve 4.4, ﬂoﬁo, g:u 227. pl. R, £lge No

Kemegig

Poorly presorved specimens resenbling the Resent D, guge
Ixalls ccour rarely in the Geabler Iimestonn. They are gemerally
smolley and not uneemmonly forued by a higher irochopsiral eoll
than 1a shown in the &ype figure of D, guatxelis.
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DISCGRBIS of, MICENS Cushman, 1933
Plate 16, Pig. l4e

Cf. Diggorbis micens Cushman, 1933, Cuslman Lab. Foram.
Res., Conirs; Ve 9 Pe 89, ple 9, fige 5o

Cf. Discorbis micens Cushmem, Todd, 1957, U.S. Geol.
Surve, Prof., Pape 280 - K, ple %@ ig. Te

Degoxiytion

Test eompressed, congisting of a low troehmspiral eoil.
Dorsal side evoluts, weakly tc modsrately zomvex. Vontral side
involute, ususily gently concowe due to presence of a shallow
and vide umbilicsl depression. Mergin rounded; peripheral outline
roughly pear-shaped or oval, weakly iobate, Test consists of
up to about ten chambers arranged in two or slightly more whorls,
vith four 4o five chembers in the last whorl. Chambers inerease
fairly rapidly in size. Dorsal sutures voually fairly distinct,
slightly reourved, distally nsrrow and genitly depsessed, fiush in
eorly pert of test. Ventrel sutures less distinot, radial, straight
to slightly recurved, depressed and narrows Wall emoothj plerced
by rather densely speced pores of modsrate sise, vhich venvrally
bsooms sparse towards the whilicus, Apsrixe oxtonds along the
basal suture from psriphery intc the umbilicus. IHoar the perie
phery it is bordsved iy a slight lip; in the uwbilicel veglon,
aperture covered by a tyiangular flap, which uenally maixs a fairly
gsharp angle at its conmtact with the well of lesi chamber at ths
nost distal suture. This conteot is marked by a challsu, notehe
like depression in the wall. In sone speclmens apertual flsps
bear small booses of secondarily deposited shell matter.

Digensiona,

Largest specimen {looaliiy E 58) ¢ D = 0,7, mm, d = 0,60
mm, t =0,36 mm, Awerage D ebout 9.4 am,

Digtribution

Rave in the Gembier Limestons.
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Regorkp
The Gambiey Limestone apeeiunsappan*tabeelonlg sinilar

figure of thic syecios shows an individual witﬁ a 1an lobate
periphoral outline and & less rounded margine

Gemus DISCORBINELIA Cushmen and Martin, 1935
DISZOXBIMBLLA BICONDAVA (Parker and Jomes), 1862

Rissorbine bl-concayy Parker and Joses, 1862, in Carpenter,
Inta, & . fm.’ Pe 2015 toxb-fiz, R g3 Parkor znd Jones, 1%5,
Fhil, Trans. Roy, Soc. Londe, . 155, pl. 19, 2iz. 10,

X v R Ay B OGETE (Jm" Pﬁrkﬁr}. Pm“’ 19(21,
Min. i}aol. J‘om*., Viutm'ia, Ve 25 Po 305, texiefig,

Lsgorbs hiconeava {Parkor and 30!!%!)@ Carter, 1959;
W!ﬁﬁﬂ m‘i&g ple 7’ fig. 80 - 83,

Matxibation

Occure in Recent sediments in the scuthern Australiav rogion
and in the Pliccens and the Miccene of Vietoris, imeluding Gippeland,
Very rave in the (Gumbier Limestone.

DISCORBINELLA PAPILLAT. {Chapman, Parr and Collins), 1934
iggorbis berthelotd (d'Orbigny) wer. papillats Chepmen,
Pary and m, 1934. Limm, Sas, londe, Jours, zoalbg Vs 3*83 Bo 5§’
ple 9y fige 14o

peorbinells papillpts (Chapmen, Parrz and Collins).
Carter, 1959, m;m%lilhﬁ theain, ples & £ig. 8890,

Elatgibatden

Oocurs in the Miosers of the Port Phillip and Batesford aveas,
in the Tertiavy of Gippelarni (all in Vietorde) end in Recent sediments
in the southesn Austrelien vegion., Very rare in the Gambier Limeatons,




DISCORBINELLA PLANOCONCAVA (Chapmen, Parr and Collins), 1932
Plamline lisongavs (Jones and Parker) var. planocongays
Chapman, Pary and Collins, 1332, ia Parr, Roys Zou. Vietoris,
Prode; Ve Ady ZieBey Pe 2323 ple 2%y IT1ge 3be
Digeorbis planocongays (Chapman, Perr end Collins),

Chapman, Parr and Coliinz, 1934, Limn, Sos. Lond., Jour., Zool,,
Ve 38, Pe 561@ ?la ll; fige 400

acorblnells planocoagova (Chapmen, Parr and Collins),
Cartor, 195% myubnahad 'bhuia, ple %, fig. 8, « 87,
RDigipituidon
Ueours in Recen’ sediments off Victords; in the Miocoens
of the Port Fhillip and Heasmilion sreas, and in the Tertiary of
Gippeland (all in Victoria)e Very rare in the Gambier Limestons.

Gemus PLANODISCORBIS Bermmdes, 1952
FLANODISCORBIS IRREGULARIS Carter, 1959, (#.S.)

enodisoorbls irresularis Carter, 1959, warublished
M'. plQ 8' fj“' ﬂ 9o

Pigtpilution

Originally deseribed from the Tertlary of Gippeland,
Viotoria., Rare in ke intermediate and the uppermest somes of
the Gambier Limestone.

Gentis VALVULINERIA Cuehmen, 1926
VALYULIT®ERIA ef, TEXLNA Cusiman end Ellipor, 1931
Plate 16, fig. 15,

Cf, Yplwaliveris texmus Cusimen and Bdwards, 1931, Cushe
man Labe Foram, Les., Contre; ve 75 Do 56@ ple 7y £ige 7o



Cf. ¥slvulinerds teyang Cushman and Edwards. Todd,
1957, Ut Gieole ﬁm-, ?Z'Ofo Pape QW. 131 é@g fige -
bsgepiption

Tost compressed, consisting of a low, trochospiral coil.
Dorsul sids evoluts, weakly to noderately convex; vwentrel side
involute, with a emall and zhallow umbilical depression, which
is sometimez only indistinctly deweloped. Peripheral outline
roughly ovel, commonly slightly lobate, rarely suoothly curved;
margin roundsd. Chambers insrease rather rapidly in size, with
last shamber commonly constituling about half of the test. Up to
two or slightly mors wborls with about ten chambers are presents
five chambers in last whorl. Dorsally, septal siuturss datinet,
somevimt obliqua, straight or gently vecurved; they are mmrrow
and slightly dspressad, or flash, espeeially in =2arly pext of
toste Spiral suatore bent wheors septal sutuves jJoine Veniral
sutures lese distinot, radial, atrsight or slightly curved, rarrcy
and gently depressed. Wall smooth, finely perforate, monolanse
1134 in strusthure. dpariure 2 atraight or slightly erched slit
extending Lron neay periphery into the umbillcal Jepression. In
the umbilicus it is cowersd by a narrow flap, whioh is shuped 1iks
2 low triangle. Apertusl flap commonly Jolned at sn angle o the
gereral wall of the Jast chamber at the last sutures this contasct
wey be marked by a shellow, notshlile dzprescion.s Flape of sue-
ceeding ohemiors pertly overlap those of pressding omes, In nzost
specimens, unbilical depression is partly ecoverad Ly apertual
filaps) in soms fests, the flzps are small and the vabilicus falrly
deep.

Largest (figured) specimen (locality B 161) 2 D = Q.40 ma,
d =032 muy t =022 um,

Bigigihution

Rare thyroughout the Gasbier Limestons.
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Lemerks

The Gembicr Limestcue specimens are clusely similar to
Yo tayoro as figuved by Todd from the Hooewe oi 3sipen. Tha
type figure of this speciesn shows o specimen with & considersbly
larger apertusl flsp extending over the umbilics) depression.

Gemus GYROIDINOIDES Brotsen, 1942
GYROIDINOIDES ZELANDICA {Finlay), 1939

Flats 3-7;) fig- 1' 20

Uyrgacans zslandao

T =0 = 9 ?My 1939, ﬁ@ya Soce Jew iiioa.land,
MOg Yo 69’ Pe 323’ 910 28. fige 138 - 140,

Degapiption

Test formed Ly & modsrately low trochospiral ecil, Dorsal
gide flat or slighily convex, rarsly gently consavej veniral
suiface forms an obliguely truncsted cowe, hullowad at tipe
Test evoluie dorsally, with up io three vhoris visible, =lthough
commonly carly whorls aze obzsured by secondsry thickening of
test: wenirclly iovolute, with a nsrrow and fairly dsep umbilicus,
vhick iz comsonly partly fillsed by epertusl flaps and eeocndary
shell matter, liargin bluntly angular; peripheral cutline sube
eireular, smoothly surved, sometimes very slightly lobats in dis-
tal part sf last whorle Bight to %ton chembers ia last whorlj
thay ineresse regalarly and ratber slowly in size. Sepbal satures
ventrelly radisl, straight and narrowy they are depressed and
distinet near th: umbilieus, but becoms filush and, exoept betusen
the last few shawbers, indlstinet nesv morain of fest.  Dorsal
gutaves short, cbliqus, slightly recurved or nserly straight,
narrow end dopresped, comuonly with steep proximal asides. Spiral
suture ssoothly curved, narrow, dopressed. VWall smooth,densely
and firely porforate. Aperture o narrow, clongate slit around
the entire ventral base of the last chamber, lNear the mergin 1%



1s bordered peripherally by a narrow rounded rim or flap, whish
gradually widens ventrally, to boooms prominent, triangular and
bluntly pointed at ite immermost cormer in ths umbilicus.:
Such wmitdlicel flaps are gently curved and at an angls both to
the axis of eoiling and axis of growth of test. Eash flap partly
overlaps that of the preceding chamber; f£laps of up to six last
ghembers oan te seen in the umbilieal region of well preoserved
spacimens, though often apertual flaps of ell tut the last onc or
two chambers sre indistinet. In well preserved specimens spertures
oponing into the umbilious Yenceath the Liaps of ome or twe chambers
preosding the last one oan be =ssne 4 deep groove along the dore
gal spiral suture is conifmous with the aperture; it is inter-
rupted by the attachment of septe between chembers of last whorl
to peripheral margin of the preceding whorl. This groove may
externd proximally for up to more than half the length of last
whorly tut is often rather indistinetly developed. Apertual fsaee
somewhat tent, suptrapesoidal, usually with a prominent, bLluntly
angular ventro-peripheral corner (umbiliecal shoulder).

Dpapalons,

Lergest specimen (locelity V 119) s D = 0,88 mm, d =
0.76 mm, ¢t = 0,56 mu, Aversge D sbout 0.5 mu,

Digtribaidon

Ooours in Uprer Zacene to Lower Oligocers strata of New
Zealand. Coimon throughout the Gambler Limsstone pensy gtrict
not found in the Harscoorte Limestons Member,

Repericy

Rare specimens from near the dase of the Gambler Limestone
are somevhat cimilar to Gallsnd (Finlay) in laving a rather rounded
usbilical sboulder, prominent apertusl flaps, a distinct groove
extending beclumrds slong the spiral suturs and ten chamberg in
last vhorl; however, tiey do not approech G, =1lent in maximm
size, and intszgrade fully with speeimens identical with G, gelandiche
o pubsngulata (Plummer) from the Midwey Group of Texas seems to
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bo olosely similar to G, zelandica. G, altigpira (R.E. and X.C.
Stewart) has & decidedly more rounded umidlical shoulder.

GYROIDINOIDES of . SOLDANII (d'Orbigny), 1826
Plata 17, f£ige 3 = 5.

Gf. Qyroiding goldsnid d'Orbigny, 1826, Amn. Sel, Nate,
pere 13 vo Ty Do 278y modoale 36,

Gewetding goldanid dOrbigny, FHatjea (pars), 1958,
Inat. Roy. Sﬂic ht. Belgique, neme 143, pe 147; ple 7y ige 13, lho

Begexigtion
Test consists of a fairly low trochospirel coil. Dorsal

side usually lat or nesrly flat, less commonly gently convex or
concavej ventral side strongly convex. Test involute ventrally,
with a very narrow ¢entral untilious, which 1s oflisn at least
partly covered by apertual flaps of last ona or two chambers.

Dorsal sids evolute, up to about thres whorls present. Peripheral
outline subsireular, smoothly curved, less commonly weakly lobete,
Hargin of test asymmetrically rounded, sometimes roundedly angulere
s six to eight chanbers in last vhorl increase regularly in sizs,
Septal suture: ventrelly fairly dietinst, redial, otraight or gently
recurved, nsrrowp they ere usually slightly depressed near umbiliocus,
commonly besoming flush towards periphery. Septal suiuves on dore
eal s1ds reddal, skort and straizht; spiral suture bent where
septal sutures join. Dorsal sytures ususlly distinet, narrow and
dopressed in lest whorl, ut slightly limbate, flush and often
rathér indistinet in early whorls. Wall smooth, fimely perforate.
Aperture n narrow, elongaie and gently arehed slit, which extends
from periphersl margin along basal suture into the umbilicus, It
1s bordeved By = slight lip along its outer mergin in the region of
apertual fece; this 1ip widens to becowe a small, lobe-liike f{lap
partly covering the umbilious., Apertual face suboval,ususlly




- 19, -

somevhat arched in cutlire, with both ventral and dorsal extre~
nities rounded.

Pigeraions

Largest speoinen (locality B 141) s D = 0.46 mm, d = 0,40
mm, t =036 mm, Ratio D 1 & 13 oF lode

Digtpibution

Rathisr rare throughout the Gembier Limestohe.

Bogexky

A large mmber of foxms, probably belonging to more than
one specios, have besn referred to a=s Qyroiding soldenid (origin-
ally desoribed from Recent sediments) by different authors. Some
of such forms, with = Gyroldinoides = like aperture appear to be
closely zimilar to the Gambier Limestone tests. D'Orbigny's
model rspresents o form with more chembers in the last whorl and
& less rounded vmbilisal shoulder then in the South Sustralisn
specinens,

Gemas EPUONIDES Montfort, 1808
EPONIDES LORMNENSIS Finley, 1939
Plate 17, fig. 6 - 12,

Eponides repandus (Fichtel and Moll), Chapmen, Parr sand
Gcnina, 1934§ Iinn. Seg. lond., Jour., Z00le; ¥e 3u, Pe “5.
Ple 9, fig. 183 Carter, 1952, Geol. Surve Vietoria, Bull,. 55,
pe 45, ple ”6, fig. 51‘533 Hade, 1%53 unmiblished thaais, Pe 3,16,
Pe 9 fige 5 = 8o

Eponides iorpensis Finlay, 1939, Roy. Soce New Zealand,
Trange.; Ve 689 Pe 521§ Finley, 1239, ikid,, v. 69, p. 121, ple
13, fge 52,53; Gartor, 1958, Geol. Surv. Tictoria, Full, 55,
Pe &hs Dla 5y Lige 48 = 50,

Eponides tethygus Darreen, 1948, Jour. Pal., v. 22,
Be 295, pls 39, Tig. 3.



-195 -

Dimepsions

Largest spoeimen (logality B 116) s D = 2,0 mm, d = 1,7
mmy ¥ = 0.7 mm, Most spesimons loss then 1 mm in size, Ratlo
D3 t from 1.7 to 2.2 in adult specimens.

Digtyitntion

Comuon throughout the Gambier Limestone.

Lemagicg

E, lormenais was originelly deseribed from Upper Eccene
to Lower Oligocers beds of New Zealand., Finlay considered

lorpenais to be the ancestor of E, repandug (Fichtel and Hall),
rroa w”ﬁch 1t wvas stated to differ in having & less pointed base,
a distinotly open umbilical aroa formed by the great spread of
the aperture wantrally, and ospesially in having fewer chambors)
regulariy five to & whorl, instoad of seven to ten as in peperndy
4e an example of his eoneept of B, rependus. Finlay mentioned t&n
forms described Yy Chapman, Parr end Collins {1934, loo. zit.)
fron Hiddle iiccens beds of Port Phillip, Vietoris, agreeing with
the authors that sueh forms seemed inssparabls from Recent Indo-
Pacifls tests,

Carter (1958, 190G, oit.) deserited and figured E, lornensis
feom Upper Booene strata in Vioteris and E, revandyg from Victorian
0ligooene and Miocene. He recorded that the Vietorian specimens
of B, lornengis have siz {rather than five, ae ctated by Finlay)
chambers in the last whorl and that "the ventral expansion of the
aperture is never os great as in the specimens figured by Finlay.”
However. as pertly mentioned by Carter, specimens of E. lorrensig
from New Zealand in the National Mussum of Viotoria agree with the
forms desoribed by Certer in these respects.

| Wede (1958, loge glt,) desoribed E, xepandus, vith
special emphasis on lis intatml structure, from the Micoeme of
the St. Vinosat®s Besin in South Australis. Sbs coneluded that
the South Austwaliar individuals are conspecific with specimens in
%he Uppo: Bocens of New Zealsnd, which weve deseribed as [, tethyveus
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n.spe by Dorresn (1948, loc. eit.)

Material from the Gambier Limestone was compered with
the specimens of E, lorpepsis in the Nationsl Mussum of Victoria
ard the forms mmibod w Huda Tariants almost identical with
both intergrade morphologicelly with tests agresing well with the
tyre figure of E, lorvensis. The sbove wariants cannmot be distinot-
ly separated from m&&ar&blg less comson individuals with up to
eleven chambers in the last whorl and with the aperturs sxtending
for only about two thirds ¢f the dlstance from the periphery to
the ventral cenire of speeimens. In such spscimens the central
area ventrally mey be covered by = fairly wide: ut low calsite
boss, and ot lesst the lowest part of the ventral suturos may be
limbates Souwe of such forms closely resemhlc the E, rependes
of Chapuen, Parr and Gollins (1934) and of Carter (1958).
However, no specimens with lsrgze pores in the cpertunl foee have
beon found in the Gembier Limestone.

feiss® (1960, p. 1) statement that "The type - species
of Zpopldes Montfort, 1808 (Hgutilus ropepdus Fichtel and Moll)
is o pomen dubium " is accepled, upuuny.sim differences of
opinion exist conserning the significance of large pores in the
apsrtusl faos of Eponidea (such pores are mot shown in the convene
tionslilized type ﬁgm wa tut are present in the spe-
cimen figured as Pulvim ands by Brady, 1864, ple 104, fige
18: wmeny authors have gaud m&&r aomopt of B, revandua on Bredy‘s
ruther than on Fichtel and Moll's figure,) The presence or

absents of such pores has been considered by some authors to bs of
mor® than specifis significance, @.g. as the differentiasting
oriterion between Eponides and Porosponides Cuakmen, 19445 hovever,
it appears to be a variable charscter within a single species
{Chayman, Parr and Collins, Carter, gugt.).

Reles areated a new gemus Eponidopaig, with E. lorpe
as the Uype species. dope isaummoi‘mm.en
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Eponideg 1s formally suppressed by the Committes for the Rules of
Zoolegieal nomsnclature, begsuse of the uncertainty concerning
its type species,
Sincs tests agreeing woll with the type figure of B, lorn-

m intergrade with forma sizilar to those referred %o as

spandysg by Chapman, Parr and Colling thronghout the Gembier
Limatemg the tue ere not taxomamically ceparated. If such
splitting is attemptad in oiher secusnoes representing a greater

interval of tims,; & new name to replace B, repanins is nscessery.

Gemis ALABAMINA Toulmin, 1941
ALABAMINA TENUIMARGIMATA (Chopman, Psrr and Collins), 1934
Plate 13, fig. 1, 2.

Zalvizalinslls eumiinarginats Chavmen, Porr and
G@llm’ 1934& s@@@ La“tdig Jﬁwog, Z”m‘g ¥ ' Pe 565ﬁ
Ple e ﬂ?o 190

hening temiuariinate {Chapman, Parr and Gollins),
Cmr, 195?5 ngmé. m‘ﬁaﬁg -1@ ?03 "‘"ig. 249 w 25),

Test compressed, formed by a low, trocliospiral coil,
Porsal side evolute, vmelly mcre convex than vexiral sidey which
iz involuts snd without iouse Parvipheral outlive merly
giroular to suboval, usnally very sidghtiy lobate. Murgln sootey
with 2 3ligktly oroleating, unthickenad keel. Five or six, revre-
ly seven chambers in last whorly up to fifteen chanbers, srranged
in sbout twp end a half whorls, in the whole teste GSeptal zutures
narrov and distinet in lact vhorl, commonly indistinet in earlier
part of test dorsally. Dorsel sutures strongly obtliqus, :ilghte
1y 2ecurved, flushy veniral sutures radlal, zently recurved,
slightly depressed or flushe. Yall smsoth, deasely and finely
perforate; keel comeiimsr besrs sparse larger pores. Aperturs
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& 8lit extending ventrslly from just below periphery (formed in
this part by the "teotun® of Brotsen, 1948, p. 97) for cbout ome
mammmmofmusmmmm?mg at an
angle of about 10° to 40° to the periphery in side view. Apsre
ture fairly consistent in width or narrowing veatrally. The
dorsel part of spertual face boriering periphary is folded imwerds;
this fold varies from o shallow %o a distinet groove deepening
rather gradually (the "seroils septalis” and the "infundibulum”
of Srotsen) towaris the dorssl oxtremity of eperture. Outline
of ths proximal toundary of this fold visible through the dorsal
wall of well preserved cpecimens, snd ie ourved or nearly straight.
In speeimons with a short aperture at a low angle to periphery the
ventro=distal boundary of the sercbis septalis and imfundibulum,
formed by & rather sharp, distally projecting fs51d (analogous to
fold at = in text-fig. 4 5, Touwlmin, 1941, p. 605), is contimous
with a sinllarly folded ventral margin of the sperture. In apeei~
mens with & relatively long aperture, at s larger angle to perie
phery, this distally projeeting fold becomes less distinet near the
dorsal extremity of the sperture (whish is sometimes bordered ven-
trally by a slightly raised 1ip) and contimes, after btending, es
a less tight fold ventral to and perallel with the aperture.

Digepsions,

Largest specimen (locality E 101) ¢ D = 0,64 mr, d =
058 mm, ¢ = (1.28 mn, Averags D about Gof mm, RatioD s ¢
from 1.5 to 2e3e

Plgtxibaiion

Originally desoribed from liiddle Miococens strats in the
Port Phillip area; also coours in Gippsland {both in Vietoria).
Fairly oommon throughout the Garbier Limestone gensu stxictos
not found in the Razosoorte Limeatons Membor,

Remerke

4. tominargingts has a more acute margin and & generally
thinner and larger test than A.yestraliensis (Parr) from the Eocene
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of Western Australia.

ALASAMINA AUSTRALIENSIS (Chepman, Parr and Collins), 1534

eorhi pexauilats (Baliwill and Wright) vare gusirse
lienein cmpmag Pm and Gollins, 1934, Linn. Sos. Lond., Jour.,
Zml., Ve 38, Pe 5635 Ble 3’ fige 9.

abaming ; ionsls (Chapman, Payr and Collins),
Carter, 1959. mblilhad theals, ple 20, fig. 246 = 248,

Digtrijasion

Originally described from iiiddle lioocens strata in the
Por: Phillip avea; aelso occurs in Gippsland (both in Vietoria).
Very rare in the Gambler Limestons.

Gonup SIPHONIHA Rsuss, 1850
SIFHONINA AUSTRALIS Cushman, 1927
Plate 18, fig. 3.

Siphoning gustrelis Cushman, 1327, UdSe Nat. Muse, Proc.,
Ve T2y ps 8 ple 2, fige 6, ple 3; fig. 7, 33 Chapman, Parr

and Collins, 1934, Limn. Sco. lond., Jour., Zoole, ¥e 38; pe 567,
ple 10, fig. 10; Carter, 1959, unpublished thesis, ple 10, fig.
117=119.

Deporiptiop

Tost compressed,; formed by & low, troshospiral coil,
unsqually or subequally Moorvex. Ventral side ovedy and
usually less styongly convex than dorsal side, uidch bears a dome-
shaped, somswhat eccentrioally situated secondary thickening.
This thickeniryg usually obsoured early whoris on the evoiute dorsal
sidej in sowe sposimens, however, more than two whorls are visible.
Ventral side involuie, without wsbilions, HMargin acute, with a



- 200 w

fairly wide, thin and oremulate keel, which usually has a fimely
perrated eadze. The keel is least strongly developed along
distal pari of last chamber; nol unscmasnly; it is worn or
brokene Perdipieral outline subsirenlar, slightly lobute.
Chamtors inereass regularly in sise; each ovarlapoing the distal
third or more of the preceding chamber ventrally, while embrseing
only the peripieral part of preceding chamber dorsally. ¢a
ventral sids septal sutures radial, sivaigzht or gently rcourved;
they are narrov end slightly depressed in distel part of last
whorl, often somevhat limbets, {lush and indistinet in proximal
part. Dorsally septel sutures sirongly ollizue, vesurwed, approx-
imately soinoiding with axial edgzes of marginel keeis of preceding
chaabers., Doreal sutures ususily indistinet in sarly part of
last vhorl, exsept neer periphery. Spirsl suture emoothly surved,
commonly indistinet prowimally. Well coargaly perforaie; pores,
exvept noar centiv of test, ave usually diresied obliquely to-
vards periphcry. Ventrally pores are sparee in carly chamber
walls, to s certain extent consentrated in proximal parts of chame
bers and, o a lesser degree, near periphsry; distal ohambers more
densely, cften somewhat irregularly perforate. OUn dorsal side,
pores concentrated near periphery of itest, with cnly a few pone=
trating the central, thieckensd pert. Peripherai keel plerced
by rather densely spaced and radielly directed, soarse pores.
Aperture ellipiieal, surrounded by ausually well-developed,
flaritg, imperforste lip at the end of a short neek, which is pitm~
ated periphierally near the distal extremity of last chamber. In
some specimens indistinet, fine, subparallel siriutions, which are
diregtad towards the aperture, are present on both sides of teste

Dimensions

Figures {largest) cpecimen ¢ D = 0,66 mm, d = 0.60 mm,
¢t = 0,28 mm, Average D, sbout Qo4 mm,.
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Digtritution

Ocours in the Oligoessne and the Miooene of Victoris,
South Austrelia end New Zealand. Fairly common throughout
the Gambier Limestone.

Gome GAVELINONION Eofker, 1951
GAVELIRONION CENTROPLAX (Carter), 1958

Agtrononion centroplex Carter, 1958, Geol. Surv. Victoria,
Bull, 55’ e 61, ple 9’ fige 95 -~ 9.

Degexiptlon

Eight to twelve shambers in last whorly periphsry usue
ally smoothly curved, sometimws slightly lobate in distal part
of last whorl, Sutures commonly flush or gently raised;
oscaslionally siightly depressed, espesially oear umbilicus, wvhieh
is often partly £illed by apertual plates sud secondary shell
matter., Wall bilawellid and granular in strusture,

Dipegaiong

Largsst specimen (locality E 61) ¢+ D = 0,90 mm, 4 =
0.76 mm, t = 0,38 mme Awerage D about 0,6 mma; RatioD 2 ¢t
from 2 to 2.7,

Digtpitation

Ocours in Oligooene to Mioeens gtrats of ithe Airs distrdet,
Victoria. Rsathor rare in all the zones in tho Gambier Limsatons.

Beperkg

The CGambiler Limestors spesimens sgree well with topotypes
of G, gentronlax from the Calder River Limestone of Viectoris,
with which they have been comparede

Carter assigrad this speoies to the genus Aptrononign
Cushman and Edwards, apperently because bo regarded the large
unmbilical flaps of G, gentroplex s= analogous with thke "supple-
nantury chambesrs" of that gemis. 4As mentioned in the vemarks on

g Tra il (9. 2.8 ). Rofkey (19569 Pe 136) considered
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4strononion to be e eynonym of lonion Montfort, and Reiss (1958,
Pe 67) placsd both thees gonera within his superfenily Monolaw
mellides. Cavglinonion was plasced in the superfamily Bilamelii-
den by Relss. Sinoe the wall of Go gontpoplax {5 bilamellid
this species is considered to be ocngenu-i@ with §

T e e R

mmmunmmmmormm ﬁmum
Rlapatun Cushwan and Thomas by Todd (1957, pl. 65, fig. 28) seems
to ba closely almilar to §, gentroplax. The type figure of N,
nplapatum, hovever, shows 2 speoizen without lerge umbilical flsps.

um Carter, 1959, unpublished thesis,

BOFLON 6

ple 19, ﬂs' 2359 2

Digtpilation

Uriginally described from the Tertiary of Gippsland,
Vieterias Very rare in the intermediate and the uppermost
gones of the Gombler Limestons.

Reperiy

Go obesir differs from G, centwenlax (pe 201) in the test
being less eompressed and the uslilieal flaps smeller. It is

assigned to the gorms Ugveligoulon rether than o Agirononion
for reasons analogous o those siated in the cuss of G, gentroplax.

Genus ANOMALINOIDES Byotsen, 1942
ANMALINOIDES MACRAGLABRA (Finlay), 1940
Plate 18, £ige 4e

pgaalive glabrais Chapmen, Farr ard Collins (non Cushmen),
1934. u&ﬁ@ 59‘0 Lmd., J&l’eg Zml-, Ve 33. Po 570’ 131:0 11; figl 39.




AN L8 _BaGrasis e Emw’ 19@9 Rﬁyo Soa, mzm’
Trans., Ve 69. Pe 460; plo 65; figs 141 = 11.33 Garter, 1959,
unmiblished thesls, pl. 12, fig. 153 « 155,

Degogiptiop

Teat oompressed, formed by a very low trochospiral ecoil;
umecually and gently bioonvexy dorsal side flatter than ventral
gide. Test dorsally svolute, with up to nearly three whorls
vigible, though often ¢arly vhorls indistinet; wveatrally involute,
with & narrow, sometimes fairly deep, but usually partly closed
umbilious, Hergin rounded; peripheral outlins somewhat owal to
gub-cireular; ascothly zurved, sometimes gently lobate in distal
part of last whorl. Commonly wins to elswen, rarely eight cham-
bers in last wherl; they increzss regularly and rather slowly in
siza, Septal sutures radial, gently recurved, narrow or slightly
linbete; they are flush, sometimes slightly depressed in distal
pert of lest whorl, snd distinet, cxoept on dorsal side of early
whorls of wany specimens, Wall smooth, rether densely plerced
bty medim-siged pores; aperinal fece imperforate. Aperture a
narrow, avebed slit alongz entive base of last chamier, protested
bty & 1ip or sarvow flap where it crosses the periphery/ con'lgimﬂ.ng
under a similay or slightly wider fiap baskwards along the spiral
suture, Aperiures of up to four chambers precsiing the last may
remain opes aleng spirval euturs; often; however; development of
apertures dorgally is obscured, Ventrally apertual flap increases
gradually in width, erding in a bluntly triengular plate, which
projects into the umbilicus, but ias often broken, In soms well
preserved spocimens small lobe-shaped flaps of o few chambers
preceding the last ome, each partly overlapred by the flap of the
succeeding chamber, are visible in the mbilim; sometimen the
flaps bave ooalesoed to form a more or less contimous sheif ex-
tending backwsrds along the rim of the unbllious.
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Hpegsiong

Lergeat spocimen (locality E 129) 3 D = 0.82 mm,
d =0 mm & =040 M, Average D about 0.5 mm,

Digtpidalien

Goours 1a Lower Oligcoere to Lower Mioocens strsta in
New Zoaland; also in the Middle Miocens of ths Port Phillip
avea and in Gippsland (both in Victoriaj. Common throughout
the Ganmbler Limsstone.

Benarkg

The Gambler Limestone specimens agres well with spoeimens
of A, seersglabra fron All Day Bay, New Zealand, with which they
bave boen compared. The Recent A, glalgats (Cushmen) is rather
similars no representatives of tilz speeies were examined, but
Finlay's remarks that A, glslmeta differs from 4, magrasladre
in being “dorsslly depressed, with wide umbilicus mostly plugged,
coarser punctes, and a4 lobulate periphery” zre accepted.
A& orbiculug (Stache) [ = A. goglabpa (Finlay), fide Nornibrock,
1953, written wnicamonl from ths Eocene and the Oligocens
ofﬂw%uhndismllwanﬁh&smwunmthalaatw!soﬂ.

parvunbdldis (Pinlay) from the Miccone of Sew Zealand is more

mmsaod, with glightly more chambers in the lamst whorl,

ARGMALINOIDES PEOCOLLIGERA {erteyr, 1958

Apcmaling rotuls Chapman, Parr sxd OCollins (nmom d'Orbigny),
1934, f{inn. S0, Londe, Jours; Zocle, Ve 38, ps 570, pl. 11,
fige 38,

ANoHe L . 1R &Ry x ) {*mrg 1958@ Gaol. Surv,
Victoria, Bull- 55:. De 49, pl-s 63 ﬁg. 60 = 63,

Simensions
largest apéoimen {locality E 48) s D = 0.7, ms, 4 = Q.62
w2, t » 0,30 mme Average D about 0.5 me,
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Blgtpibation

Oosurs in Oligocene and HMiooene strats in the Aire
distriet and in Miocens beds in the Port Phillip area (both in
Viotoria)e Fairly common throughout the Gambier Limestonz,

sicmagks

The Genmbler Limectons specimens agree well with topoe
types of A, procoliigers from Birregurrs, Victoris, with which
they have been compared,

ANOMALINOIDES PLANULATA Caxter, 1959, (M.S.)

Ealinoicas plarmiatas sartﬁrg 19599 wﬁm tm'i"
Pls 12, fig. 147 = 149.

bigtribution

Originally deseribed from the Tertiery of Gippsland,
Viectorins Rare in the inteyrmsdiasts and the uppormost somes of
the Gambier Limestone.

T

Gems CIBICIDES Montfort, 1808
CIBICIDES BREVORALIS Carter, 1958

Cibieldos brevopalis Carte:, 1958, Geol, Surv. Vistoria,
Bull, 55, Po 47, Plo 6-, ﬂso 54 56,

Pegopiption
Seven to elewen chambors in last whorl of adult epecimons.

Rether fire pores are diatributed densely in dorsal walls of chane
ers. On ventral side, chamber: spersely perforate in early part
of last whorl (imperforats in emall specimens), hesoming progress-
ively more densely perforate distally, but not as densely as on
dorsal side, Peripheral keel pisrosd by sparss pores.

Pliegelong

Largest spscimen (locality E 53) 3 D = 0,62 mm, d = 0,58
my, © 0620 mn, Average D about 0.5 mm. Ratio D : t from 1.6 to
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Cesurs in Oligocene 4o Middle Micceus stratz in the
Alrs district; Victoria. Fairly common throughout the
Gambder Limestons.

Lemarig

The Gamhior Limestone speeimens agree well with topo-
types of Uy lyevoralis from Birregurws, Vietoria, with which they
have besn oompared.

CIBICIDES PSEUDOUNGERIANUS (Cuskmen), 1922

9%y £ige 9o

Rhess o _pigucounssTIAN Gm 193:‘:3; Do Gool,
é%tm., ?I'Ofo Pape. 129 lg De ﬁuﬁ ple 20@ ﬂ&a Qe

€ibicides perforatus (Kerrer). Carter, 1958, Geol.
Surv, Victoria, Bull, 55, Po 463 ple é, £ige 57 - 59,

Pigensions

Largost specimen (Comaum bore, ssuple from 112 $o 233
feot) 1 & = 0,76 mm, d = 0,70 m, t = 0,32, Aversge D about
Obmm., Ratio D i & from 1.9 to 2.5

Digtribution

Widespread in Uligocens to hecent sedirents. Common
throughout; the CGambier Limsstone.

Bsnerks

The Ganbier Limestons speeimens scmpere well with topo-
types of &, peeudounssriamus from the Oligoosne Byram Marl of the
United States, although the awvaiiable %topotyrs2 do not attain
as large a size. The Houth Australian tests were zlso compared
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‘mmmﬂwmmmmmmrwmorm
W@hmmﬁmwmof&lbwm) and from the
Oligocens Calder River Limsatene in Victoria, referred to as

meﬂwwmmm%
respectively. Rotalis perforats Karrer, 1865, is a homonym of
Hotalia perforaty Ehvenberg, 1840,

CIBICIDES MEDIOCRIS Finley, 1940
Plate 18, fig. 5,

¥ARaSioes Eedioopls Finlay, 1940, Roy. Soc. New Zealand,
mﬁo; Ve 699 Pe 4@4@ pla 6?‘ ﬁ.g. 198. 1%’ ﬁarhr, 1959'
unpublished thesis, pl. 11, fig, 135 = 137.

Bepeription

Test gonaists of a low troshospiral coil, fairly strongly
sompresseds dorsally flat %o slightly conveir, ventrelly more
conwx. Dorsal sido ewoluts; cemtzsl aves usually filled and
level or prejecting as = very low boss (with a dimmeter equal to
about one third of dlameter of test). Vontrsl side involute;
narvow cenirel area alightly dopressed, filled,or projesting as
& small, low boss. Margin bluntly keeled; poripheral outline
subsireular, commenly slightly lobats distally, bat often smooth~
Iy curved in early part of last vhorl., The fan or eleven chane
bers of the last whorl of adult specimens inoresce regularly in
pizee Last few ohambers often added scaswhat more dorsally,
rolative to the earlier pert of test, than preceding chambors,
Septal sutures umally 3lstinet end #sntly recurved in last whorl.
Ventrally they are radial, elightly depressed between distal
chambers, cormonly flush in proximal part of last whorly dorsal
sutures radial or slightly sbligus, dopressed detween last few
chanbters, btut usually flush and slightly limbate proxinally,
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Spiral suture smoothly curwed, or slightly bent where sepial su-
tures joine Dorsal walls of chorbers coarsely perforate
pores sparse in central, secondarily thickened ares zonstituted
by sarly whorls. On ventrsl sids early chaabers of last whorl
commonly imperforate and only in last few ¢hambers density of
perforation approsehies that on the dorsal side. Aperture extends
as o rarrow slit from just below the peviphery, which it orossea,
elong entire bese of last ohamber dorsally. It is contimuous with
& groove alony spirel suture; th: groove fades out proximally.,
Up to five chambers preceding tie last open into this groove,
which has & slightly raised rim along its peripheral border,
The eperture bears a lip alung iis outer edee where it avches
. aaross periphery.

Dimegsions

Largest spacimen (locality B 65) s B # 0,80 mn, & =
0.72 mm, & =Cu34 mue Average D about 0.5 mm, Ratio D g ¢
from Zo2 Lo ;’2309’0

Bimaxdiytion

Oogurs in Middls Oligocens to Lower Miocens strsta of
Now Zealand and in Gippeland, Vietorda., Adult apesimens rather
zare throughoui the Gambier Limestone.

Bepezhs

The Gambier Limestor: speeimens agree =1l with specinens
Mms’.}sgw in New Zealand, with which tiey have been eompared.

pdigeris ic oloeely similar in many resposts to C, pssudoune

m (5o 206), AdUlt specimens of both spesies appear to
be speoifically distinet, Wt rarc lndividuela, d4fPloult to aseign
to either ore or the other, do oceur. The ratio of maximm dia-
myiay to thicknes: 18 not a deelsive distingnishing eriterion.
Adult G, mecigoris are best distinguished from 2. peeuds *

Ly their flatter dorssl side, which possesses a smeller central
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area containing secondary shell matter (equivalent in sise to
abwtmthiﬁofdimter of test as compared with about one
doungeriazms), by their somewhat loss regulariy sdded
distel uhalh.rn and hwbar dewalopment of the aperture along the
spiral suture. Juvenile specimens of the two species are indise

tinguishable as the young individuals of , pseudoungerismig usually
have & flat dorsal side.

CIBICIDES CATILLUS Finlay, 1940
mt‘ 183 ﬂa. 6, 70

2103088 oo MQ lm’ Roy. S06. New Zﬁ&i&!&dp
Trma’ Ve 69@ Pe &55’ plo 673 £ig. 200,

Besoxiption

Test strongly oompressed, formed by & very low troeho-
spiral soile Dorsal sids ovolute, flat or slizhtly convex. Vene
trel side genily oonvex, inwoluts or slightly evolute; in such
gpecimens thy emall umbilieal avea is slightly depressed or, mors
ccmmonly., level with the ventral surface. Periphersl sutlins
subéironler to somewhat reniform, smoothly curved or slightly
lobate, especislly in iate part of last whowl, Margin acuts,
keeled, Usually chambers increase pegularly {sometimes irvogularly
in distal part of test) and ratiwr slowly in size. Seven to ten
shambers in iast whorl: wp to twenty-six, arranged in ebout three
whorls, in whole test. ©n dorsal side, septal putures limbats,
moderately to fairly sirongly resurved, fiush in early part of last
whorl and slighitly depresssd in dlstal parte They are distinet,
axoept in early wiorls of some specimens. On ventral side, early
sutures limbate, {lush or slightly raised; last few sutures may
be perrow snd slishtly depressed, especially near oentre of test.
Ventral sutures strongly reourved. They are commonly radial and
straizht oentrally, bending bacikwards near peripherys less eosmonly
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thelr ourvature is more even. Spirsl suture on dorssl side
smoothly curved and limbete; it ic flush or slightly relesd in
éerly part of test, tut umally gently depressed in late part
of lact whorl. Wall amcoih) on dorsal side it is moderately
densely plercad by rather fime pores and a few irrsgularly scattered
larger pores; ventrally only aperse, fairly large pores may be
present on walls of some, especially the later, chambers. Apsrture
is = narrow slit with a elight 1ip slong its outer edge; it arches
across peripbezy from slightly below it, extending proximelly
along the entire bese of last chamber on dorsal side. Up to four
chambers pressding ths last may remsin apen along spirel suture.

Pimepsions

Largest specimen (locality E 115) 2 D = 0.82 mm, d = 0,7
mmy, t =034 mn. Aversge U gbout 0.6 mme Ratio P ¢ ¢ fyom 22
(in small gpecimens) to 3.2

Dlghelluticn

Ocours in Lower Qligocane to Upper Hicoens stretz in
Rew Zealand. Reto ihroughout ths Gambler Limestons sengu striotos
not found in the Nerscoorte Limestone Member.

CIBICIDES NOVOZKLAMDICUS (Rarrer), 1865
Plate 18, flg. &, 7.

otall glapiigs Kayver, 1865, Novars Exped. Geol,
Thell, ve 1y po 80, ple 16’ $ige 12e

Dasgegintion

Test bieonvex, formed Ly & falrly low trachospiral coilj
eithor side may be higher than the other {in adult speoimens the
dorsel side is ususlly higher than ventral), or both approximetely
squals Venlral sids inwoluts, uniforsly and weakly, to moderately
convex; dorsel side evolute, evenly oconvex or with central ares

ry = A ST
nohe ¥ (]
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conalsting of early vhorls prujecting as & secondarily thickenmed,
rounded dome, Peripheral ocutlins suboireulsy, omoothly curveds
it may be slightly lobate in distal part cf last whorl. iMargin
scute, iwaring s slight]y thickened, blunted keel, Chambers
intresce regularly ard fairly alowly in size; they are arranged in
up to about thre: whorls, with seven to elevern chambers in last
ik Septal suture: usually limbats, flush or somewhat rolsed.
Ventrally they ave distinet, rediial near centre of test, strongly
recurved mear poriphery; last one or itwo sutures zometimes
slightly depressed. Dorsal sutures strongly obliquas, recurved,
usually indistinet Iin early whorls, ¥Wall smooth; dorsal side
bears fairly densely distributed; moderately large pores. Ventral
side 1s aimilarly perforats, but in medium and sasll-gised cpesimens
proximal chamliers of last whorl are leas denssly perforate than
distal chambsrs. Aperture is a sarrow slit with a lip alons its
outer border; it extends ventrally along peripheral part of basal
guture for up to about half its length, and jusi orosses periphery
or contimwes for a short distanse (up to about one third of the
length of last chamber) proximally along spiral suture. Soundsry
betweon apertunl face and the spiral wall of last chamber is usually
marked bty z distinct angle in the wall, Apertual fase is impsrforate;
its cuter pert is proximally curved,

Dimepaions

Largest speoimon (locality E 137) e D =122 mm, d =
1.02 mmy, t = 0,5, ma, Average D about 0.9 mm. Ratio D s ¢
from lo7 Yo 226

Rigtpitation
Ooours in Middle Oligocens to Miocerne strata of New Zealard.
Rather rare in the intermediate and the uppermsst zones of the

Gambier Limestone gensu strictos mot found in the Heracoorte Lims-
stone Member,




Lepagkp

The Cumbier Limestone specimens agree rather well with
speeinens of J. povozelandigus from All Dgy Yey in Hew Zealand,
vith which they have been compared, although the South Austraiien
forms are smaller and their sutures gemerslly less iimbate than
in the New Zealsnd testa.

CIBICIDES THIARA {Stache), 1865
Plate 18, fig. 10.

Rogalina thisra Stache, 1865, Hovara Exped. Gcol. Theil,
Yo 1’ Pe 2793 pl.l‘. ﬂ‘- 2%

Pigixibution

Ocours in the Upper Eosene and the Lower Cligooens of

land, Very rere in the lowest some of the Gambier Lime-

The Gembisy Limsstone tests agree well with specimens
of G, thisge from the Whaingarca Beds of New Zealand, with vhich
%hey have been compared, The South n forms are, however,
smaller.

CIBICIDES OPACUS Cawbe:r, 1359 (M.3.)
o

Cibigides opagug Uerter, 195%,/published thesis, nl. 11,
f’-‘o 126 « 128,

Digtzilution

Originally deseribed from the Tertiary of Gippeland,
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CILICIDES of. IOBATULUS (Walker and Jaoob), 1798
Plate 13, fige 11 =~ 1ie

T+ Bautilus lobatulus Walker and Jacch, 1798, Adam's
Esseys, l’a.mmmr's edey po 6425; ple. 14, fige 36,

Cfs C LOLE100 A kE (Walker and J‘mb). Guﬂm.n, 1931@
Smiths, Imto’ﬂeSe, Nat. ?’ﬁ%ﬁ‘u, Bull, m’ pe 118, ple 21’ £ize 36

Pegeripilon

Test strongly compressed, with a flat or concave dorsal
aide and slightly to moderstely convex ventral aide, Margin
subsoute and shaxply keeled %o less engular and bluntly keeled;
uncoamonly margin of last few shanbars is roundedly angulsr, with-
out a keele Poripiierel outline rether irregulsr. In sorly part
of test chambere fairly regularly arranged in a very low trocho-
spiral ooilj later part of test usvslly irregulerly coiled in the
same or inverse dirveetlon. Distal pert of some tests consists
of biserislly arrenged chiambors; which may be succeeded by chambars
in & esiled srrangement. Relative size and nimber of chambers of
the initiel, regularly colled port, as compared to size of whole
test and total mmisr of chambers (up to about wentysfive) varies
groetlys Colled part of test is evolute dorsally, involute wentrally.
Sutures distinot, nairow or somevhat limbats, cipecially in early
part of teste. Dorsally they az¢ cblique, gantly to eonsiderably
recurved, {lush; ventrally radiel, resurved; flush or gently de-
pressed. Sutures belween biserially arranged chambers ars eurved
and usually gently depressed. iall smooth; rather finely and
densely perforate on dorsal zides Ventraliy chambers imperforate
in early pert of test, with progressive inoreass in density of
porforstion in later chambers, unitil pore frequensy in ventral walls
of last one or two shambers approaches closely that on dorsal side.
Density of perfovation of last chamier is not strictly correlated
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with mmber of chambers in test. Aperture is a fairly narrow slit,
with a 11p along its suter borderjy 1t extends salong the basal
suture from a short distance below periptary aeross it and along
the entire base of the last chambar dorsally. In coiled tests
up to four chambers preceding the last one may remain open along
spiral suture.

Digensions,

Specimens range up to aboul 0.8 mm 1n size, RatioD s ¢
from sbout 2 5 4e

Pigtzibation

Common throughout the Gambier Limestone.

Beazagicg

The {ype desoription and figurer ¢f C. lobatulus (seen in
Catale Foram,) are rathsr poor and it scome that different species
of Cibicides with & strongly or fairly strongly conpressed test and
a lobate periphery have been insluded in G, lohais
euthors, Hence the Gambier Limestons spucigam a;'o referred to
ss s of, lobatulug.

Cs mokanngd Gallowmy and Wissler varleties gyubsiz Drooger
and granjestadensis Drooger from the Mloocene of Netherlands intilles
appesr %G be closely similar to the South Australien forms.
Apperently a mumber of different species of Cibicides possess thz
adility to reast to certain wnkmoun environmental factors (Drooger.
1953, pe 147) by beeoming irresularly coiled or dicerial in the
later part of teste Such irrvegular ssotypes of different speeies,
even though morphologically inseparable, cammot be considered as
conspesifice
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CIEICIDES of o REFULGERS Montfort, 1808
Plate 19, fig. 1 = 3,

(0 8aa X pAaTs efvigeng mm’ meg Consh, ayct,
claes, :mthod. @mlla-, Ve 1, pe 123, text-fig. p. 122,

Gf. siblaldes refulsens Montfori. Ouam, 1931’ Smitha,
Inst.. Ule la:h. M&u.@ Bﬂllc m‘ Pe 1165; ple 21.@ fige 2.

Begeygipiion

Test formed by a moderatsly high troshospiral coil.
Dersal side evolute, flat or slightly concave; ventrsl side ine
volute, highly domed or subeonical. Peripheral sutlin: sube
ciroular, smoothly curved or weskly lebcis; wmargin bluntly
kecleds Chambers insresse regnlarly in sises about six to
elght in last whorl., GSeptal sutures usually vather indistinet,
recurved; last ome or iuo narrow, cearlisy ones iimbate. Dorsal
sutures flusi, weakly to moderately oklique; ventrelly redial,
upnally flush, casept neax periphery, mt last cme or two sutures
mey be gently doprossed slong their whola length., Wall amooth,
rather Zinely peiforsise Fores distributed foirly densely in
dorsal walls of chembers; on veatrsl side, early chembers of
last whorl are much less densely perforate, with pozes meinly cone
centrated ssar contre of test, and only im ¢l last few chambers
donsity of perferation spproaches that on dorsal side. Aperture
& narrow slit oxtending aiong besal sutare for z short diatznce
below periphesy asd aleng entire Bese of last shamber dorssilye
I% contimes proximally ss s shallow groove ziong spiral suture
for up to aboul half the length of last wherl. The pemiltimate
cham’or somelirss opena into this groow.

Digogsions

Largest specimen (locality & 82)1D= 0.64 ma, 4 =0,50
my & =038 mu, Average D sboul 0.5 mms Ratio D & ¢ from 1.4
to 1.8,
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Platribution

Common in only a few samples of the Gambier Limestone.

Renagke

Rare speeimens, notably more flattened and with somevbat
less ragularly added distael chambers than in tic epecimens dege
oribed aboime, but apparently conspeeifie with them, are also
present,

The type dzsoription arnd figure of C, refilzens are
poor, ani different speeies of Cibieidas with & flat dorsel side
and strongly ecnvex ventral side have been ealled C, refulgens
by various authors. lHence the Gambier Limeston: specimens are

referred to as G, of, yefulgens.

CIBICIDES of, SUBHAIDINGERI Parr, 1950
Plate 1%, fig. 4.

‘ : a8 G noerl Pm, 1950' Bo&-soz ARE,
Rﬁp‘ba., ) o B@ Ve 5; Pe *A@ Ple 15a m. T

Repazks
Very zare specimens in the Gambler Limestone compere
woll, exvept for z:n:lng soaller in size, with the holotype and
abhaddinger] from Reoent sedimonts off Tasmania.
They are ponaib]y em varients of C. pseudoungeriams
(pe 206)

»_;;_m {68 8

CIBICIDES sp.
Plate 19, f£ige 5, 6.

Degepiption

Test comprossed, formed by a low trochospiral coll.
Dorsal side evoluts, flat or somewhat sconcave: wventral sids
involute, moderately convex. Peripheral cutline lobate; margin
bluntly keeled; socwtiimes roundadiy angular and without a kesl
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in last few chambers. Early chambers increase falrly regularly
in size and are arranged in a rogular coil. Ilater chambers rather
irregular; they arve arranged in 2 woll, sometimes with reversed
direotion of coiling, or, more rarely, biserially. About five
to nine chambers in last whorly up to move than twenty in vhole
test, Sutures limbate in carly pert of test, usually somewhat
depressed awl rerrow between distal chambers, Sutures in soiled
pert of test are recurved, dorsally scmewhat cbligue, ventrelly
radialy in biserial part they axe¢ curved and dspressed., Wall
swooth, pleresd by fairly densely distributed; rather coarse porves.
Aperturs a failrly wide slit, bordered by a raised lip along its
outer marging it extends around entire base of last ehamber dor=
sally and for s short distence cleng basal suture below psriphery.
A shallow groove, cxtending proximally along ths dorsal spiral
suture for up to more than half the length of last whorl, is contin-
uous with the aperture. Rarely <re or two chambers preceding the
last open into this groove.

Blgepsions

Largest specimen (locality E 83) s D = 0,76 mm, d = 0.58
ma, t = 0,3, mm, Average D about 0.6 mm, Ratio D 3 t from
about 1.7 %o 2o3¢

Digtripmtion
Fairly common in the Gambier Limeatone .

Regazica

The spevimens described sbove differ from G, of, lobstue
dus (pe 213) mainly in being more coarsely perforate and gemersliy
loss sompressed. Irregulsr Cibicides generally similar to the
forms under dissussion have been occasionally figured in the liter—
ature, tut wvithout examination of the sctual speeimens and the
sise and dlstzridution of pores in their walls no specific ifentifi-
cation can be made,
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Genus VAGOCIBICIDES Finlay, 1939
VAGOCIBICIDES MAGRIA Finlay, 1939
Flate 19, fige 7, 8.

Yagueibicides maoris Finlay, 1939, Roy. Sos. New Zealand,
Trang., Yo 69. pe 326, ple 29, flg. 1i8=151, 158; Carter, 1959,
unpublished thesis, pl. %p fige 99-103¢

Degoziption

Test olul:~shaped or irzregularly bent and tidstedy in
rare specimens it is less slongate, wore spreading and flattened,
Farly pexrt of tost formed by a low trochospirsl soil, whiel im
svolute dorsally and involute ventyally. Usually five ¢o seven
chambers, arrangsd in ome to ¢x2 and a half whorls; in the colled
party thirteen chambers in one; exveptional speoimern. In middlae
pert of test (eonsisting of about six chambers) chamber errsngement
is M:erdal, Wt becomee eispgored disially; last pert of tesl,
with up %o six chambers, is unisorisl, Total mmber of chemiers
varies up to sixteen. Test compressed, plano-convex or gonsavo=
convex in the ooiled and biserial parts, with angulsy peripteral
margin bearing o blunt rim or keel. Test in uniserial part
more rounded in oross seotion; usually dorsal side is still somovhat
Flattened, tut sometimes the distal chambers, whieh were apperently
pot in contact with susiaoe of sttachment, ere quiis zoumd. Oube
lire of test smoothly curved in proximal pert, beeoming lobate
distally, BEarly chambers inoresze regularly in size, distal cham=
bers less regularly. Froximal chembers close-soty oach ehamber
in the unissrial part of test usually hes two proxzimally directed
lobes, whish partly overlap the pressding shember Jorsally. A
shaiiow % falzly dssply depresced groove lies bstwesn the Lo
lobes; it deoreases in depih and fades out distally, sometiues
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contiming right up to the aperturs, In rare zpecimens, last
chambar possessss a supplementary aperture opaning at the bottom
of this groove. Sutures in early, soiled part of test flush
vith surface. On dorsal sids they are oblique, alightly recurved,
narrov or somsulat limbete; wentrelly rediai, sarrow. Sutures
in later part of test are depressed, narrow, uwsuslly fairly
ddatinet; ventrally they sre siraight or slighily ourved, dor-
sally with distally directed indontatior: assceiated with the
depressions in chamber walls slyeady mentiomsd., Wall smooth,
densely and very firaly perforate; marginal keel lears more
sparsely distributed pores. Aperturs in adult chambers is an
8lliptical ¢ ciremlar oponing, subterminal im position, situated
in 2 shallow depression and swrrounded by o low, rounded rim,
Chzmbers in ths eolled part of test hawe a fibigidos - like aper-
ture (this was observed in Victerian representatives of ihis
ppecies by Carter, 1959, oral sorvamication), not a terminsl ome,
as stated by Finlay,

Dipenslons

Largest spesimen {locality E 19) s 1 = 1,22 mm, t = 048
mm, Aversge 1 about 0.7 mmo

Digtribukign

Ocours in Upper Oligovens %o Fliocere etrata in New Zee-
lands aloc in the Tertlary of Gippsland, Victeriz. Comson
throughout the Gembiler Limestone sgnsu gixigto; not found in
the Haraccorte Limastone Member,

Gomis RAMBAWATIA Apanc, 1944
HAIZAWALA 8COFOS (Pinlay), 1940
Plﬂ% 199 fﬂ-g,. 9’ 103

' bgrthelats Chopmen, Farr and Collins (nom
M d'm)o 1934, Linne Sec. Lond., Joure,
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30010; Ve 333‘« Pe 5'61’ 1310 ﬁ, figc 13.

MIBCOrTIE SUODO mg 1940, fi@?@ 3004 mwa
TMO. Ve 69@ Ds 4“’ pl. é‘,@ ﬂﬁe 212, 213.

AORCALNS BOQDG @".ﬂﬁv)m c&l‘h!‘p 19585 o Surve
Victoris, Bull. 55& Pe 41y ple 4y Fige 34 = 3be

Degopiptiop

The Gembler Limestond speeimens are more variable than
the forms dessiibed by Carter. Specimens with a pronirent
prolooulus and strongly limbets end raised sutures intergrade
vith forms in whieh tbe prolosulus is generally smaller and
oven the sarly sutures are only alightly limbate. Thesz aye on
the whole thinner than tests with strongly limbate sutures, sand
do not reash as large a sise. The mmber of chambers in the
last whorl varios betwsen seven and eleven, being nine in the
mnjority of speeimens. The wall 1s densely and finely perfor~
zte, with sperse larger pores scmetimes plercing cbamber walls and
marzinal keel, The aperiuze Just crosses the periphery from
the dorsal to the ventrel side.

Dimensiong

Largsst spoeluen (locality B 115) s D = 0.8{ mm, d =068
sy b = 0024 mr, Avernge D about 0.5 mss BRatio D ¢ ¢ from
about 24 to 3.7 in adult speeimans.

Rigtpilndion

Criglonlly deseribad from the Lower Miocers of New Zealand)
ooours in the iiddle Miooens of the Haluombe Bay avea and in
Olizocene to Hiddle Micoe:ss strata in the Aire district (both
in Victoria)e Fairly sommon throughout the Cambler Limestons.

Lemorkg

The Cendler Limestons spseimens do not reach as larss a
size o8 the Now Jeslend ests, and gomerally have more chambers in
the last whorl {than six or seven, as staiad by Finlay)e Finlay
observed that this mmber inoreases in the serly whorls of speeimens




of K, s00pog.
mmm:umsmuatamuualmlyammw

specimens of H, avoocit poidty

Eoosus of mm@ m,thvhiehtwhuu bwncmad.

d. sppogite, howewer, is generally more compresss? snd has fewer

chambers in the last whorl. Some variants of i, geopog in the

Gambier Limestone closely resemble exvept for being smaller, topo-

Gypes of Hogalezs (Dlacorbis galezus Finlay) from the Lower

Mlocens of New Zealand.

Ha_gcopos appesrs to e similar to o mmber of spesies
desoribed from Europs and Ameries (snd subsequently referred to
the gemus Hanzaynly by different authors), such as H. bousars
(a*orbigny), Ho conssntzics (Custmen), . americany (Cushman)
and H, chogtayensls (Gushman and MeGlmmery). In the aboence
of a represeniative series of these speeiss it cannot be determined
vhsther and to whai extent they intergrade with ¥, goopos.

None of them, however, seems to possesz sz strongly limbete sutures
a3 are prosont in common verdants of H, sgopog in the Gembier Iimoe
atone.

Althoagh other authirs besides Certer have recentiy
rovived the gemis Rossline d'Orblgny (e.ge Brotuen, 1948, 5o 723
Pokorny, 1958, p. 318), tke reletion of thie gemus to Disgorbis
Lamarok, 1804, 2411) appears to b6 ratber uscertain. Forms with
a pamerelly Cibinides - llke test, vith comeonly limbete znd
vaised sutures and with spertusl flaps, which sxtend into the
dorsal ocontrsl ares, ave bost referred to or Mungewais. Sowe
of sush forms heve been assigned by verious eutiors to Cibleidins
Bandy, 1949) this is & synonym of Hapgaweis (Bandy, 1956, pe
195).
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Germs BERONALLENIA Chapman and Pary, 1931
HEROMALLENIA LINGULATA (Burrows and Holland), 1895

Jones, Momm., fm, Gm, Palasontog:c. S0ce; ote 2, pl. Ty
fige 33,

Horenallenis lingulata (Burrows and Holland), Chapmen,
Parr and Gollina, 1934, Linn, Soce Lond., Jour., Zools, ve 38,
pe 564, pla 8, fig. 113 Carter, 1958, Geol. Surve Victoria,
Bulle 55, pe 42; Dle 5, fige 40 = 42,

Gsgepiption

Test strongly sompreaszed, formed by a very low troshos-
piral ooils Ventral side usually concawe tc almost flat, dorsal
gide slightly convex; a mmber of tests are somswhat twisted.
Adult zpecimens hawve s roundad, thickened marging in young indive
iduals the margin is more square. Chambers inorease rapldly and
regularly in sisze; usually seven chembers in last whorl, up to
eleven in whole tcete. On weniral side each chembar possesses &
proximally directed lobs, which overlaps the aperture of the
precedins chamber, Slight ridges radlate from aperture on ventral
side of last chamber. Short grooves, pointing towards the hollow,
small, dome-shsped structure overlylng the aspsrture om dorsal side
of test, are rarely present neer periphery of last chamber,

Digepsions

Largest specimen {locality E 74) s D = 0,76 mm, 4 =
0,64 mmy ¢ =034 mmes Aversgs D about 0.5 mm,

Dgtriugion

Ooours in the Pliocena of Zngland end renges from the
0ligocens ¢o the Recent in the scuthern Australian region.
Rather rare throughout the Gambler Limestons.
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HERORALLENIA PARRY Carter, 1958

Allen and @arltmd). chapun and Pax‘r, 19315 Roy. Soe, Vietoris,
Proces; ve 43; nese, ple 9, £ige 73 Chapman, Parr and Collins,
1934’ iimn, Soa. lond., «Q‘aur., Z@Ol-’ Ye 38' Pa 564, pl. 8, fige
1z,

Hexopallenia spe Parr, 1950, D.AEZ.ARE. Repts,,
sers B, v. 50 pe 357.

Noronallepia parpi Carter, 1958, Geol. Surv. Victoria,
Bulle 55, pe 43, ple 5, fige 43 = LS.

Digensiong

Largest specimen (locality E 6l) 1 D =0.58 mm, 4 =
048 mm, t =018 mm. Average D about 0.4 mm.

Rigtpipation

Ocours in Lover Oligzescons to Middls Miocsps strata in
7ictoria (Aire district, Betesford ares, Port Fnillip area).
Rather raxe throughout the Gembler Limestone,

Ths Gsmbier Limsstone spscimens agree well with topo-
types of Hs xggzl from the Calder River Limestons in Vctoria,
with which they have been coupared. In some of the South
dusiralian tests, the dorsal walls of chambers ar: strongly eonw
vez direetly above the aperture (on opposite side of the test),
but this convexity 1s not nearly as distinctly developed as in
L. Moguletse

The soparetion of H, perrli from H, wilsoni hes been dis-
cussed by Parr (1950, Joe, cit.).

HERONALLENYA WILSONI (Heron-Allen and Earland), 1922
Diseorbina xilsonl Heron-Allen and Earland, 1922, 5ritish
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Antarctis {Terra Nova) Exped., Hat. Mist. Rept., Zool., v« &,
Pe 206, Plo ?’ ﬁgo 17 - 19.

Herop a wilsonl (Heron-illen and Barland), - Parr,
1959' B@Aogoz&lnoxv R.pt., 8T o B, Ve 5, Pe 357@ Plo 14. fige
5=

Rigizibution
Oocur_n in Recent sedinments in the Antaretic reglon.

Very rare in the Gambier Limastons.

Gerus STOMATORBINA Dorreen, 1942
STOMATORBINA COMCERTRICA (Parker and Jones), 1864

Pulvim opcentrica Parker and Jomes, 1864, in Brady,
Lim. Soce Lond., Traxw., Ve 2.!,,, Pe 470, ple 4%, fig. 14

Epopides comcentricuz (Parker and Jores)e Chepman,
Parr and Collins, 1934, Limn. o0 Lond., Jour., Zools, Ve 38,
Po 5653 Plo 9; ﬁg. 17.

Stometo pgenidcs (Parker end Jones)e OSarter,
1958, Geol. Surv. Victorta ﬂﬂll 55’ De 405 Dlo F fige 37 = 39.
Ple 7y fige T5e

Dizepsions

Lergest specimen (locality B 154) ¢ D = 1.66 mm, d =
1.30 mm, t = 0,82 mme Average D about 0.8 :m., ZHatloD : ¢
from 1.9 to 2.3,

Rigtpijaidon

Widespread in Oligoosrne to Recent sediments in the Auge
tralian region. Fairly cormon throughout the Gambier Limestons.

Bepaxkp

Ths Gambler Limestone specimens are unsqually biconvex,
with the ventral side varying fwom meerly flat to approximately
a8 bigh as the dorsal aide. The ventral apertual flaps of




chembers of the lsst whorl may be distinct or the umbilicus may
b= sscondarily comewhat infilled.

Se torrel {(Cushmsn and Gormudes), originally deseribed
from the Eocene of Cube and subsequently alec from the Eocers
of New Zesland (Dorreen, 1948, p. 295, ple 39, fig. 4), is
closely eimilar, perhaps conspecifie with S gconcentyicge The
"supplementary spertures" of Dorreen sppear tc be fractures in
ths thinner parta of wventral eliamber walls.

Gemus MISSISSIPPINA Howe, 1930
MISSISSIPPINA ROUDONAE Certer, 1959 (M.3.)

odonas mr, 1959’ mmma m‘iag

ple 6, fig. 65 - 67,

Pigtpibution

Qcours in the Tertiary of Gippsland, Viotoria, Very
rare in the Gazmbler Limestons.

Germs GLABRATELLIA Dorreen, 198
GLABRATELLA CRASSA Dorreen, 1948

Glabratells eragsg Dorreen, 1945, Jour. Pale, v. 22,
PQ 294, pl. 399 u!. 10

Rigtribution

Originally described from the Upper Eocene of New Zea-
land, Very rare in the Gambier Limeatoms.

Reparicp

The poorly preserved specimens in the Gambler Limestons
agree well with a topotype of 3. ¢ragss in the iational Museumn
of Victoria, with whish they have been compered.



Gemms VICTORIELLA Chapmsn and Crespin, 1930
VICTORIELLA COROIDEA (Rutten), 1914

Sarventetia coucides Rutten (pers), 1914, Wova Guines,
7o € (G801ls), Pe 475 Ple Ty fige 7 = 96

oe proteiformis Goes var. plgete Chapman, 1921,
Geol. 311!'? Viﬂm’ RB@G; Ye 45 De 300. Plu 51, tuh 3.

Yiotariella plecte (Chapman). Chapman end Grespin,
19”, Roye Soce. Vietoria, Progey Ve 1.2’ pe 110, ﬁl. 7, fig. 1 = 43
Creapin, 1950, Cushman Found. Foram. Res., Contr., ve 1, pe 74y
ple 10, fig, 15; Carter, 1959, unpublished thesis, pl. 21, fig.
269 = 2T, ple 29, £ige 342 « 347,

rietas poiden (Rutten)e Gluessner and lede,
1959, Riaropalaontola@r, Ye 55 po 194, ple 1, fige 1 = 5, ple
2, fige 1 = 5, 7 =1 0, gle 3, fige 3.

Digtzidution

o Sonpidea ooeurs in Upper Eocens to Lower Miooens atrate

in Australia and New Ouinea., The upper tiss-boundary of the
lowest forsminiferal sone in the Gambier Limestone coincides with
the tine of extinction of ¥, gonoides, ot least in the area under
consideration. When present, this speoics is usually commong
however it is absent in a mmber of samples, which, because they
do not contain the iidox gpecles of the other two zones and
were cocllected from localities within the aveas of outerops of
the lowest soms, are conaidersd to belong to it
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Germp CARPENTERIZ Cray, 1858
CARPENTEIIA ROTALIFORMIS Chapmen and Crespin, 1930

arcanteris beiforais Chapman (pars) (non Goes),
1913, Roye Soc. Victoria, Proce., ¥e 26, nesey pe 171, pl. 16,
rig. 7o

prpenterds yo! Poraia Chapman and Crespin, 1930,
ibide, v. 4.3, NeSey Po %, ple 3y Tize 7, &5 Chapman, Parr
and Colline, 1934, Linn. Soc. Lond., Jour., Zool.; v. 38,

pe 572, ple 11, Pize 443 OClavssuscsr and Wade, 1959, Mieropalacu-
tologys Ve 5; pe 200, ple 2, fig. 6e

Dgiripation

¥idesprsed im Upper Eocene %o Middle Miocens strata in
southern Australis., Common throughout the Cambler Limestone.

Appezsy

The majority of the tosts in the Gembler Limeatone are
formed by a low to moderately high, often somevhat irregular,
trochospiral coil, and range up to about 2 mm in sizes Rare,
more conical specimers resembling Co hamilitgnonsis Glaessner
and Wade, and very rare speoimens with chu’aerﬁ arranged in a bie
serial manney, similar to : natea Chapuen and Crespin, ars
also presente.

Pamily ?
Gems HOFKERINA Chapman and Farr, 1931
HOFEERINA SEMIORRATA (Howohin), 1889

Palvimiline semicrnets Howchin, 1889, Roy. Soce & Aust.,
Transey, Ve lc?ig Po 14’ §lo lg fiﬂe 12,

HoLYe 2 ganiorinats (Bm). Gh&M and ng 1931’
ROYO H50Ce vim’ ' oy Ve 43; Bafay Pe 237’ 910 99 figo l=- 5;
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Crespin, 1936, Australis, Dept. Interior, Pal. Bulle 2, p. &,

ple 1, fige 33 Garter, 1958, Geol. Surve Vietoria, Bull. 55,

Po 58, ple 9, fig. 88 = 90; Glacssner and Wads, 1959, Micropelcon-
tology, Ve 55 Pe 203, ple 1, figs 12 = 15,

Rletriiutign

Rather widespread in the iliocene of Vietoria. Rare
in the Gambier Limestons.

Hemarks

The Gambieyr Linatom specimens sgyes well with tbe holo-
type end perstypes of H. semicguata from luddy Creek, Victoris,
with whieh they have bun cauparod Cne well preserved speeimen
differs from the others in having no tubereles on the dorsal
side.

Taully ORBULINIDAE
Gems GLOEIGERINA d'Ordigry, 1826
GLOBIGERXNA BULLOIDES d'Orbigny, 1826
Flate 19, fig. 11 = 15,

Globiso=ing bulloddes d°Orbigny, 1826, Amn. Sei. Mat.,
Ve Ty Pe 2T, voe 1, mcdsle 17, 763 Brady, 188,, Rept. Voy.
Chellenger, Zools, Ve 95 pe 593, pl. 79, figd 3 =73 Cushman,
1941, Cushman Lab, Foram. Reg., Gontr., ve 17; p» 38, pl. 10;
fig. 1 = 133 Drooger ani Batjes, 1959, K. Nedsrl, Akad. Wetensch.,
Proce, ser. By v. 62, ps 175, pl. 1, fig. 33 Carter, 1959, un-
pablished thesis, ple 14, fig. 175 - 177.

S F loides d°0rbigny (superspecles). Wade,
1956' Wmm ‘bh&li&, plo 12’ fig. 3’ 4? 6' ?O




e satl laide

loblgerins gh , Blowe Jenicins, 1960, Mieropale-
ontology, ve 6, p. 352, ple 2, fig. 1.

Desgription

Tost formed by a low troshospiral eoil. Dorsal side
svolute, almost flat or gently convex; wventral side involute,
with a narrow, commonly fairly deep umbiliouc. Peripheral cute
line strongly lobetej margin broadly rounded. Chambsrs strongly
inflated, subbemisphecrical, sometimss approaghing subglobular
shaps; they inorease rapidly in size. Test has up to fourteen
chembers in slightly more than thres whorls; usually three to
four, uncotmonly five chambers in last whorl., Septal sutures
distinoct, exgept in early whorls on dorsal side. They are radial
and straights strongly dspressed ventrally and acrose periphary,
lesa depressed dorsally. Spirs)l suture gontly depressed, btent
where septal sutures joine. Wall sovered with rather fine spines,
which are usually troken; fairly fine porus oceur between the
epines. Apsrture commonly £ falrly lov and wide areh, usually
vith a narrow, smooth and not distinetly reised ventral border.

- Rircpaiogs

Largest spacimen (locality E 36) ¢ © = 0,54 mm, t = 0,40
mm, Averuge D shoui Q.4 mo

Rigtrilabion

Widespread in Tertlary and Recent sedizents. Abundant
throughout the Gaabier Limesioic,

Romezicg

G, builoides 1s rather veriable morphologleally due to
gseveral mors or legs correlated factors. OUme is the often irreg-
ular size relationship between chembers in the last whorl, espee-~
ially the last twos another iz the variatica in position of the
last chaxber relative to pemtltimate and earlier chawbers.
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Variation in position of aperture relative to the axis of coil=-
ing influenses the size of the aperturs and eize of umbilious,
and is elesely correlated with the laswmenticned fasteor.

Wade (1958, op. eitc, pe 145) included Q,_mm
G. conciung Reuss, G ous pds
Bolli in a single euporavmios consisting of mbargrading variants.
Forms with the four chambers in the last whorl inecreasing fairly
regularly in size, the aperture being a relatively low areh in
a plane approximateiy parallel to the axis of soiling, are most
common in the Gambler Limestonw. Thess intergrede with varients
poauuing fmn' appm:d.m‘holy squal chanbers in last whorl,

ouachi Large speeimens with five or nsar~

1y five cha-herl in last whm'l, with a large apsrture opening not
wholly into the umbilieus, tut in s direction past one side of it,
ars vather similar to both G, obess Bolli (especially as figured
by Drooger and hstjes, opc 9it.s Ple 1, fige 7) end . gomoizng
(though the type figure of the latiter shows a specimen with the
aperture opening into the umbdliscus and the last shamber not as
lawge relative to preceding chambers as in wost of the comparable
forme in the Gombiey Limestons). Drooger and Batjes stated that
the last two speoles ere closely similar., Small South Austroe
lian specimens are closely similar to w

Veriants closely resenbling G, presbuiloldss Blow and
Go paratulleiiss Blow intergrade with individuals similar to
Q;_W a8 restricted by Blow (1959, p» 175, 176). Without
& study of stundsnt topotype material of these three Jorms (which
is not available to the writer), their exaet relationship eannot
be zsoertained, and o broader comcept of G, bullgides is aacepied,

Horw of the weriants mentioned shove becomes sufficiently
distinotive snd stratigraphically restricted in the Gambier Ling-
stone, and hence they are not taxonomically separated.
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GLOBIGERINA AMPLIAPERTURA Bolli, 1957
Plate 19, fig. 16 = 21,

, 2 _anpsafas e ﬁ@llip 19575 J.8. Kat, Mﬂﬂog
Bull, 215, p. 108, pl. 2, fige 4 -~ 7} Wade, 1958, unpublished
thesis, pl. 12, fig. 13 ~ 15, 17, 18; Drooger and Magne, 1959,
Hieropaleontology, ve 5, ple 1, fige 23 Drooger and Batjes,
1959, K. Nederl. Akad. Wetens¢h., Proc., ser. 5§, v. 62, pe 17,
ple 1, figs 1.

lobigering eugverturs Jenkins, 1960, HMicropel-
mra%logy, Ve 6’ Pe 3519 Qt 19 ﬁg. 8.

0di Jenkins, 1960, ibid., pe 352, ple 2,

Degopiptiop

Test formed by a low, sompect, trochospiral coil.
Dorsal side almost flat to gently convex, evolute; ventral side
involute, with o oommonly narrow and felrly desp umbilicuse
Peripheral outline moderaiely to weakly lobates margin broadiy
rounded. Chambers strongly inflated; subhemispherical, some-
what compressed laterally in later part of last whorl; they
inorease rapidly in size, sowatimes irregularly in distal pert of
tests Three to four chambers in last whorls up to ahout twelve
chambers, arranged in about three whorls, in whols test. Septal
sutures distinot, except in early pert of test on dorsal side}
they are approximetely radisl snd fairly straight. Sutuxes gently
depressed dorsally, more strongly peripherally and ventrally.
Spiral suture bunt where septal sutures join. VUall rather ccarsely
cancellate, with coarse pores at bottoms of pits. Aperturs rather
veriable; usually it is a fairly wide and high areh, which opens
into umbilious or in a more ventral direction, and possesses a
distinet, rathor smooth, rounded rim along its ventral border.



Yigapsions

Lavgest speeimen (locality E 168) 3 D = 0.7 mm,
t = 0.50 mme Aversge D about 0.5 mme

Digtpibugion

Originally described from the Oligocens of Trinidad;
recozded also from the Cligooons of Burope and NHorthern &i%lca-
Abundant throughout the Gsmbier Limestons.

Remarks

Morpinlogiesl variation of w is due
to the same geoeral factors as mentioned for G, bullgide
(pe 228) The most common specimens mnms fairly high
and wide spertures intergrade with forms charsgterized by short,
low or arched apertures and more compact tests., These, cxvept
for lack of sccessory mﬁmag ewumly resemble Jlobigerinod

i Taﬂd. &wh zam weire roferred to as
obigering ampliapertor-s by Wads (1958 gpg gltes P. 161).
S;:aoinm w:l.th ummonly high and wide, arched apertures are
very similar to 3, gperturg Cushmsn, Rare individuals with the
apertual rin of one or two most 3istal chambers widened into &
narrow flsp; which projects into the umbilieus, resembls G, veng-
Suslaps Bedberge In a mmber of spesimens the last few chambers
are gituated in & considerably zore wentral position, relative
to the preceding chambers, than in the typlesl fermsy 1in other
characters ithey are identicel with the majority of tests., 1In
some individuals, chambers {("tmliae®), often smaller or mors
elongate and sometimes with a smoother, more finmely perfernte
wall than typically, cover the vmbilicus or, ravely, sre placed
over the junetiéns of suturee botween the last few chambers on
the dorsal side,
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All the veriants mentioned shove intergrade with forms
corresponding to the type figure of G, smpliaverh These
variants are not ouffieiently distimtiw or atraﬁmaphlcally
restricted for purposes of correlation in the Gambier Limestons,
and are not taxonomically separated.

' Formeg, similar to G, amplisperturs,
Burope have beun referred to g_._m Roemr@ 1838, by various
gmpliaverturs may be & synony: of & elol
it this seens hpouible to sscertain, since Q_,_M was
originally poorly deseribed end figured and the type specimen
hes been lost. g._mm and ¢ odl, desoribed as new

GLOBIGERINA CIPEROENSIS Bolli, 1954
Plate 19, fig. 22,

obigerine onginee Reuss, Cushmen and Stainforth,
1945, Gulhnn E{&bo ?I‘mn. Rﬁlegy Spece Pube 14s Do 67@ pl. 13,
£ige. 1.

1a_ciperoensis Bolll, 1954, Cushman Found.
Forasne Fma.@ Gunt.r., Ve 55 Do 1y textefige 3, 4y 5, 63 Drooger
and Baties, 1959, K. Sedarl. Aked. Welansch., Fros., ser. B,

ve 62, po 179, ple 1, figs 105 Carler, 1559, unpublished thesis,
ple 14; fig. 178 = 180,

na giperoensis clpergensig Bolli, 1957, U«
Hobe ﬁxﬁlﬂﬁ, Eull 215, Pe 109' Plo 32’ riSe 10,
Jenkins, 1%5 Himpalmtolou. e €, Do 350. ple 1, fige 5.
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Degoription

Test formed by a low to moderately high trochospiral
anily dorael side correspondingly cumwex, swvolute. Umibilicus
on involute ventral side varies from moderately wide snd deep to
shallow, poorly dewelopzd, Periphersl cutlire lobate; margin.
broadly rounded, Chambers subglobular, infleted; they increase
rapidly in aise in early pert of tast, more slowly in later
parte Four to fiwe chambers in last whorly up to seventeen,
arrengsd in about three vhorls, in vhole test. Septal sutures
ddatingt in lest wvhorl, less so in early whorls; they are daw
prossed, ventyally and peripherally more than dorsally. Spiral
gature gently dupressed, bent vhere septal sutures join, Vell
govered with fine spines betwesn whieh £ire pores ocour.
Apertuve & lew sreh with s smooth, vot notably ralesed ventral
berdsr. Veristion in size and position of aperture is correlated
with variztion in vidth and depth of umbilicns. When usbilicus
is well developsd, apertures of all chembsre in last whorl opsn
into ity wken it is Indistinct and shallow, only aperture of
1szt chember 1o wisible and opous towerds ome aide of umbilisus.

Bimspsiopg

Lergest spooimen (locality K 85) ¢ D 20,30 ma, ¢ =
0Jd8 mm,

Rigtpiution

Originelly deserilted from the Cligocsne of Trinldads
glse from the Micoere of the ¥orth Ses Bssin, Burope. Ocoura
in the Oligocens end the Miogane of South Australia and in
Gippeland, Victoris. Raro throughout ths Gembier Limestone.

Lemayks

The Gambier Limsatone apacinns do not show as wide an
wmbilions os the type Tigure of Op glipergensis
1y more similayr in this respset m Ge cirevesacsic o pebiil-
oata Bolli, 1957, which Bolli subnoq\mnﬂym torogardu
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specifioally distinot (fide Blow, 1959, p. 172)s One or two
specimna, with ventrally strongly depressed sutures, resemtle

Bolli® by Jenkins m., Pe 350, Ble 1, fige 4)e

QOLIBIGERINA JUVENILIS Bolld, 1957
Plate 20, fig. 1, 2.

3L ORLE ‘ ‘ Bﬂm, 1957. U3 Hate MUS-,
Bull,e ﬂs. Pe 1103 plo 24, figo 89 63 :GMQ 1%3. Hloropaleocn~
tolm, Yo 69 Be 351’ p].. 1, fige 19, 1.

Degepiption

Test formed by a moderuiely to falrly high, compact,
troahospiral eoile Dorsal side usekly to strongly convex,
eveluts; vwentral side lmwelute, Feripheral ouiline lebsts,
margin broedly sounded, Chembers inflated, subglobular or slightly
flattened and homispherical; they inereasc repidly in sise in
early part of lost, more clowly in distel parts. Four chambars
in last whorly wap to fourteen, arranged in stout three vhoris,
in whole test. Septal sutures fairly distinct; radisl and do-
presped; they are generally straight, but may be surved in esrly
vhorls on dorsel pide. Spiral suture gently dspressed, bent
whare septsl sutuves Join. Vall generally esmooth or bearing fime
gpinss, betweon 'hich fine pores seemr. Aperture a nerrow slit,
slightly erched or strsight, somewbat variable in length; it
usually heas a thin, narvou, overhanging lip. Apertunl sllt faces
third-to-last chamber acress en indlatinctly developed contral
depresaion.

Bipensions

Largest specimen {locality E 17) ¢ D =048 mm, & =
020 mm,e




Digtpilution

Occurs in the Oligocene and the iliocons of the Caribbeen
region and in the ilocene of Gippeland, Vietoris. FRars in the
Gambier Limsstorec.

Bemarks

(ne or two spacimens, smaller, and formed by a higher
trochospirel coll, than the more common tests, slosely resemble
Co bxadv] Wicaner. Zolli considered G, iuys :
as intergrading, wherveas Blow (1959, . 174) mm* then o8
distinct.

GLOBIGERINA sp.
Plate 20, fige 3.

Pigtxilation
Very rare in a fow samples fromthe lowest and the inter-
mediate zones in the Ganbier limestors,

Gersis GLOBIGERINOIDES Cushman, 1927

Digtridution epd rgmarke

The oogurrences and renges of G xilsbe ( = Globigerina
Irllobe Reuss, 1850), G, bMigpheries Todd, 1954, and G, trapsi-
$ocia Blow, 1950, in Scuth Austwelian Tertlery beds have been
disouszzd by Hede (1958, chapter 7)e Thesz forms ccour atun-
dantly in the uppormost sons (the presence of distinstly Gaveloped
Ge bispherics 1s the only docisive criterion for assigning a
sanmple to this zons; =282 po 29) in the Gambier Limestons;
G txilobs is also very rarely present in older strsta. Specimens

o Slomeross Blow, 1956, in that the last chamber cti=

braces abou,t half o.i‘ the preceding test, tut with less than four
apsrtures along the basal suture of dhe last chamber, oceur leasa
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commonly 1n the uppermost sons. Wade's (1958, p. 162) assign-

ment of such tests to G. bigphorigs rather then G, glomerose
is acoepted.

All ths above-mentioned forms intergrads in the Gambier
Limestons znd can be taxonomically separsted, where they ocour
togetier, only on arbitrary grounds, Blow (1956), in discuss-
ing the svolution of the genus Orbuling 4'Orbigny from G, trilobs,
erected such crbitrary boundaries, using tia degree to w"'z:!,m m
last chember embreces the earlier part of the test and the mmber
of apertures along the bezsl suture of the last chamber as the
main distinguishing eharasters. Bolll (1957, p. 112) stated
that G pacqulifers (Brady) var. imesturs Le Roy, 1939, inter-
grudes withﬁgm aa&matodthe former as a subspeaies of
the latter. ¢, trilg s faree
mmmmmwammmmmmﬁat
the test,

G txdlobg and G, bigphorics from the Mioocerw Fishing
Point iarl of Vietoria have been recently deseribed and figured
by Carter(1958a, pe 52 = 545 ple 7, fige 67 = 7)o Jenicing
(1960, p. 353, 354, ple 2, £ig. 4y 5, 7) elso dlscuseed and
figured thase forms from Miocwne subsurface sirata in Gippslend,
Victoria., Iiis consept of G, bispheries
Carter's. Por reasons already mat:lomd (pe 31), an exast
taxonomis differentisiion between G, trilobs and G, bigpherics is
ot necessary for bicstratigraphic zoning of the Gambier Limestons.

G txdlobs, G, bispherics and G, transitoris ave wide-
spread in Miocens sediments, and the first sppearances of G, trilobs

pisrherige have been used in interregional correlation,
uw mmn ovidenoe is laoking (Glaessner, 1959), the earl-
iest ocourrencss of G, bisvherics are comsonly regarded to signify
a post-igzitanian, mhably Belvetian sge (Drooger, Papp and
Soein, 1957).
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Gemus GLOBOQUADKINA Finlay, 1947
GLOBOJUADRINA DEHISCENS (Chapman, Parr and Collins), 1934
Sne GMM Parr and Collins, 193,

gborotalis guadraris Cushman and Ellisor, 1939, (ush-
man Lab. F‘oma Raa., Gontr., ve 15, pe 11, pls 2, Lige 50

Flm’ 1947’ mzm Jour. S8el. Tech., sor. B, v. 389

Pe 2903 Bolli, Loetlioch and Tappan, 1957, U.S. Rat. Mfus. Bull,
215, pe 31, ple 5, fig. 53 Bolli, 1957, 1kide; pe 111, pls 24,
fige 3, 43 Carter, 1953, Geal. Surv, Vetoria, Bull. 55, p. 56,
pl. 8, ﬁ‘o 85 - 87,

adyena m:, 1949, Cusktiren Lab. Foram. Bes., Spsc. Pube
25, pe 287, pl. 22, fig. 36 = 38,

30111“). Ble 19599 m;g m ﬁ&l', Feo 19} Be 1&9 Plca 8,
.ﬁg. 49«

epe Barmudez. Blow, 1959,

Glohgouadring dehisocns (Chapman, Parr and Gollins)
subsps dalilsogag (cmm Parr and Collins), Jenkins, 1960,
Heropaleontology, ve &, pe 354y ple 3, £ige 3o

pg (Chapman, Parr and Collins)

gubspe m Beruuvhz. J‘snkj.nn. 1960, ikide; p» 355, ple 3,
£i0e be
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Begoriytion

Wall rather coarsely cancellate, with pores at bottoms
of pits; some tests bear short spines, mainly around the usbilicus.
A fow mpooimsns possess last chambers which are smaller and more
finely cancellate than pormltimate chambers, and which mey be
situated in a more wentrel psaltion, relative to the earlier part
of the test, than the preceding chambers.  Apertusl flaps
usually longer than wide, with evenly curved umbilical margiug
1n some tests they sye shaped iiks & triangular tooth projecting
into the wmdhilisgse Apertusl fape imperforetc ncer its base,
becoming increasingly densely perforaie away from it,

Dimepsjong

Largest specimen (locality E 139) : D = 0,62 mm, @ =
0e52 mmy, ¥ = 048 mu. Aversge D zbout 0.4 mm.

Pigtrilntion

Czours in the Miocens of the Hgleoombe Bsy areg, the
Adre distrist end in Odppoland (all in Victoria); also in the
Mlecens of Hew Zealandi, the Ceribbean vegion, North Ameries,
North Afylca and Europs. Falrly common throughoul the upper-
most and the intermediate sonas of the Gambler Limestone; very
rare in the upper part of the lowest some.

Remarkg

Tha Gambler Limestone apeoimens wary from indistinetly
quadrate forms with moderately ocompressed chambors, which some~
what resemble Go laymeul Akers, to distinotly quadrats individ-

uals vith rather sirongly compressed chambers nerrowing ventrelly
and ﬁha,pg& like rounded wedzos. 3pacimnn referable to

Finlaye.
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Gorms GUMBELITRIA Cushman, 1933
GUMEELITRIA sp.
Plate 20, £1g. 4.

Digtzilogion

A fow specimens ave present in one sample from the
lowest zone and another from the intermediate zome in the
Gambier Limestone.

Family GLOBOROTALIIDAE
Goms GLOBOROTALIA Cushman, 1927
GLOBOROTALIA OPIMA Bolli, 1957
Plate 20, fig. 5 = 9.

loberotelis opims opime Bolli, 1957, U.S. Nat. Mus.,
Bull. 215’ Pe 11?, p]-’ 28; fige 1' 26

80111, 1957’ m.’ Pe 1183

GOOTeTalcs Opl G ON LTS 31“, 1959, Bull, Amer,
P&lo’ Ve 399 Pe 218' p]-o 195 ﬂﬂo 125,

Globigering opima (Bolli). Drooger and Hagne, 1959,
Mioropalsontology, ve 5, ple 1, tige 4o

Globupetalia opdps [olli subspe gpims Bolli. Jenkins,
1%01 Me, Yo 6, Pe 3“' plu 5 ﬂg. 3.

Globowotalia opine Bolli subsp. gontimiosg Blow. Jenkins,
lm, m., Pe %’ pl. 5’ tig. Aﬁ 5,

Degoriptlon

Test formed by & lovw to very low troshoepiral ecil,
Dorsal side flat or gently convex, evolute; wventral sids more
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convex, involute, with umbilical depression poorly developed.
Peripherel outline rather weakly iobate; margin broadly,
componly somewhat asymmetrizally rounded. Chembers vary fronm
subbemisphericsl with height, length and width approximately
equal, to subovate, with height greeter then length and width;
they are usually, ut not always, sowevhat fiattened dorsally,
and incroase rather rapidiy in size. Four to five ghambers in
last whorly up to sbout twelwve, arranged in two and & half or
less whorls; in wholz test. Septal sutures ventrally radial,
straight, rathor weakly depressed; dorsally straight or gently
recurved, approxizately radial or somewhat oblique, They ave
even more weekly dapressed dorsally than cn ventral side, eapue~
ially in zarly vhorls, whers sutures are often indistinct, Wall
fairly coarsely ean:ecllate, with pores at bottoms of pits.
Aperture rather variabley it mey b» a fairly low arch extending
from zeniral depression on ventral side approzimetely to the
peripheral margln of test, or a rather high, horse-shoe-shaped
arch straddiing the viddle of tmsal suture. In some speclmons
aperture is an asymatrioal erch axtending inte the apertusl face.
Apsrture usualiy hes a distinet and somewhet rounded rinm or lip
along its ventwral border.

Diuepsiong

Largest specimen (locelity E 61) ¢t B =050 mmy t =
036 mme Averags D abmut 0./ mme

Rigtpiputiop

Originally deseribed from the Oligocene of Trinidads
ooours also in the Oligoeers of Horth Africa and the Miovene
of Venesusla and Gippsland, Viatoriz. Relatively rare throughout
the Gembier Limestons.

Reparks

*the Gambler iLimestore specimens fall within the renge of
variation indicated by the type figures of the three subspecies
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of G, opima mentioned cbove. Relatively compressed specimens
referable %o G, onime gontisuogs ccour very rarely only in

the uppsrmost am the int.-mﬁiata gonese Too texonomle dis-
tinction of the named subspeeies in the present fauna eould only

be based on srbitrary boundarics within intergrading popula-
tions.

Some of the intergrading verlants appear to be rather
sinilar to G gbesg Bolll as figures by Jenkins (op, oif.,
Po ﬂ.’ ple 5, Tige 2) from the Mlioeene of Gippaland, Victoria.
The type figure of @, obess (Bolll, gu, gites Po 119, ple 29,
fig. 2, 3) indicates e somewhat Aifferent wall surface, covered
with blunt zpines, but type specimens have mot been seen by the
present writer. According to Drooger and Batjua (1959, 1« 177),
e obogg 15 olossly similar to Globdrerina 00 )
However, speoimens in the Gambler Limstowﬁ mparable wvith
G, concinpa (pe 230), have = distinotly smoother and more finely
perforate wall then thooe referred to Ge onima.

Other wvarionts in the Gambier Lirestone appear to bte
Jonkins (,Pn %\Q’ Pla by ﬁi&o 6)0 Bolli {195?, Pe 118)
mntiamd tho simllarity between Go maveri and Ge opime pers
Some of the dembler Limestone spocimens resemble the upoeias
figured by Jenkins (pe 266, ple 5, fige 7) as T, siskensia
le Roy, exvept thot the eperture in compsvable South fusiralian
tests gensrally axtonds more deeply into the apertusl fasce.

GLOBOROTALIA ZEALANDICA Hornibrook, 1958
Plate 20, fig. 10 - 13,

. ia sealaxdios Hornibrook, 1958, New Zesland
Jour, Mc FW‘, Te 19 Po 667, £ig. 18, 19, 303 :QMMg
1960, Micropalsontology, v. 6, pe 368, ple 5, Tige 9




1
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unpublished ﬁhasiﬂ, ple s £ize 1o

Regapiption

Test formed Ly a low, troshospirel soil, Dorsal
side avolute, flat to, less comsonly, gently convex; ventyal
side rather strongly conwex, inwvoluts, with & small or almost
absent umbilical depression. Periphersl cutline roundadly sube
quadrate, weakly lobate; margin asymsetrieslly rounded to blunte
1y angular; non-sarinate. Chambere subtrisngular im both axial
and peripberal view; they increcse fairly rapidly in size.
Four or, less occmmonly, neazly five chambers in last whorlj
up ‘o about twelwe in spproximately two and a half whorls in
uhole teste Septal sutures weekly depressed; ventrally redial,
straighi ov gently recurved; dorsally sowswhat oblique, more
recurved. Sutures fairly distinet in last vhorl, less so roxi-
mally. Spiral suture gently dspressed, bsnt where septal
sutures join, Wall densely ard fairly esarssly perforate;
short spines are sometimes present, especially near csntre of
test, cn ventral side of early chambers in last whorl. Aperture
an ares straddling the bessl sutuve, with a distinet »im or lip
along its vontral border. Apertual areh commonly rather high,
narrov and symotrical; in some spesimens it is fairly wide and
low, assyrmetrieal, resehing maximum helght towards its peripher-
al extremily, In & mumber of teets, aperture ecniimwes into
the umbilical area;, with 1ts more axisl extremity abutting
against the pemitimmte instesd of the first ohauber ia the last
wvhorle Apertusl foee suboval, with roundsd boundary; it mey
be slightly comsave in vioinity of aperture.

Largest specimen (locality £ 122) ¢ D = 0,56 mm,
t =038 mme Aversse D sbout Ued mme Ratio D ¢ ¢ from 1.3
to 1sbe
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Digtrilutiog

Oecurs in the Lower Miocene of New Zealand and in
Gippsland, Vietorla., Rather rare in the uppermost some of
the Ganbler Limestons; also present in o few samples conside
ered to ccme from the top sirate of the intermediate more.

Remazkg

In the Combier Limestone, specimens agrveelrn: closely
with the type figure of G, zealandisg intergrade with more common
forms possessing a less rounded margin snd & more highly arehed
aperture, which does noi axtend into the unmbdiieal zvea.

GLOBOROTALYA SCITULA (Bredy), 1882
Plate 20, fige 14 = 16e

Pulvimling seitulg Brady, 1882, Roy. 30c. Edinburgh,
Procs, ve 11, pe 726} Banner and Blow, 1960, Cushman Found,
Forame HoBoy Vo 11y Po 27& Ple 55 Tige Se

g Brady {(non Hotallms patagonice

&'Effhim), 1534,, E?.cp!;. Foye Challenger, Z0ale, Ve 95 Do 693,
ple 103, fige 7.

Gigborotalin g¢ a goitnla (Brady). Blow, 195%,
Bulle. M?o m&t-, Ye 39@ Pe 219; ple 19, Dize 126,

ia Blou, 1959, 1bid.,

Pe 2215 plo 19’ ﬁ.‘o 128.

Globorotalia seifula (Bredy) subsp. mrasssitula Blov.
Jerking, 19460, Mcropeleontology, vs 6, Pe 366, ple 5, fig. 6.

Regopiption

Test compresssd, formed by & low, irochospiral coll.
Dorsal sids evoluls, weekly <o moderately convex: 1U may be
more steeply, eccentrically convex iz eerly pert of test than
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in the last whorl. Ventral side involute, ssymmetricelly,
flatly suboonicsl and non-mbilicate, usually higher than dorsal
gide; sometimes test subcoually comvex, Peripheral outline
aslightly lobate; margin biuntly angular, without a distinetly
doveloped itsel, Chambers incresse fairly rapidly in sisze, znd
erve subtrdangular both in svxial and in peripheral view; they
are about as long as wide, somovhat less in height. Usually
five chamiers in last whorls up to fifteen, arranged inm abomt
two and & half wborls, in ths whole test, Sutures distinet,
rather woakly depressed ard narrow. On ventral sids they are
radiel, gently recurved o almost straight; dorsally oblique,
moderately to fairly strongly recurved. Wall gemsrally smooth,
rathor finsly and denssly perforate; somstimes short aspines
ave prosent on ventral surface of sarly chambers of last whorle
Aperture = low arch, which extands along bas:l euture from near
ventral oentic of test tc just below peripheral mevgine. Apsrture
usually bas & slight 1ip along its ventral border.

Digspsions

Largest epcoimen (locality B 97) 3+ D = 0.38 mm,
d =03, mmy, ¢+ =0,22 mmo

Digtpiluiion

Ceours in Recent sediments and in the Miooeme of Vens—
susla and Gippsland, Vietoria. Rare in a fow samples considered
to come from girata near the top of the inlermadiate sone in the
Genmbier Iimestone.

Renogkg

Speeimens apparently indistinguishable from the Recent
lectotype of G, meitids ss figured by Banner and Blow or
W_Wmﬁg\mdbyhnﬁm!rmtmﬂimwof
Gippsland, Vicloria, in’eermdl in the Gamblier Limeatons.
Blow's figures of G, poituls
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from the Miocens of Venesusla nre rather poor. He mentioned
that the latter suhepeoies differs from the former "in having
more tangentially elongate chambers, & more convex umbilical
sids and & less timly perforete wall texture; the periphery
seitula praeseli 1g generally more scuts but transi-
Jenkin:, after examining the typn
h geituls, stated that G, seitula prae-
seituls éiﬂ’an rrm the fmr *in beirz about ha,ls? 3.1;: liu,
having 2 much thinner test wall, having & more convex umbilical
alde and a more aoute periphery.” Jenkina® convept of Gg
geituls peiiula apparently differs from Slowts, since the lecto-
type of G scitula as figured by Blow is only slightly larger,
axl its margin is not wﬁwably less acute then that of the spesi-
m P&nhy (19399 Pe 326, pl. 29, ﬁg. 159 - 1613
also Mm, 195%. Pe 33,,, ﬂlc 1’ ﬁt‘o 6 - 103 fyrom the
Miocene of New Zealand is rather similar to the specimens in the
Gembier Limestone, but differs mainiy in its greater size and
better development of pustules on veniral surfaces of early
chambers of the last whorle (. mioge:s Is vlosely eimilar to
seitule gigentes Blow (1959’ 9Pa 0dtes Po 220, pl. 16, iz,
127) from the Miocene of Venssusl: and to Q. 2sityls as figured
by Balii {1%?’ Pe 120, pl. 29’ fige 3.1, 12) ivom the Miocens
of Trinided. The speoimens figured by Bolll, although stated
by Blow to be synonymous with G, sgituis goliylg, sve warly
0.6 mm in maximm diameter s:d should be veferved to G, peitula
gigantes, according to Blow's ariteria for distinguishing between
the two subspeciese
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Famlly HETEROHELICIDAE
Gemus CHILOGUMBELINA Loetlich and Tappan, 1956
CHILOGUMBELINA sp.
Plate 20, fig. 17.

Digtpilmtion
Two apscimons wexe found in a sampls from neer the
bese of the Gambier Limestor:.

Fanily MNONIONIDAE
Genus NONION Montfort, 1808

NONION of. PAUPERATUM (Balkwill and Wright), 1885
Plate 20, Dig. 18,

153 4 JROnioning ) pata DBallkwill and Uright, 1885’
Roye Irish Aoad., Trans.; Sﬁio’ Ve 28, e 353, ple 13, fig. 25,
26,

Bigtpibution
Very rare in the Gambiey Limestone.

Remarks

The Cambler limestons spseimens hove leas depressed
sutures and sualler infilled webllieal arees than 1s indieated

in the type figure of the Recent N, pappergiam.

Gerus ASTROHONTON Cushmsn and Edwerds, 1937
ASTRONONION AUSTRALE Cushman and Edwexds, 1937

strononion sustrals Cusiman and Edvards, 1937, Cushmen
Lab. Pores. Mlog Conlz ey Vo 13, Pe 33' ple 3, fig. 1.3) 1&3
m 1939. Udie Geol. 3”&1’10, Prof. Pape 191, Bo 37' ple 10,
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fige 7, 8 Carter, 1958, Geol. Surv. Victoria, Bull, 55, p.
60@ plo 9; f’ig. 9153 92

Plpegsions,

Largest specinen (locality K 182) ¢ D = (.52 mm,

d =0cké mmy t =030 mm. Average D about 0.4 mm,

Bigtyrilation

Widespread in Oligocene to Middle Mioosze strauts in
Vietoria. Falrly common throughout the Gambier Limestone.

e Gambier Limectons specimens agree well with topo-
types of A, sustygls from Huddy Creel, Victoris, with which they
heve been comparod. In the Gambiey Iiftestone, tests with a
brosdly reunied margin cannot be separated from others possess=-
ing a narrowly rounded mergin, such as that figured by Carter
(opa.gikes ple 9, fige 93, 94) as Astxononiop spej even more
compressed forms are revely present, Tiw "supplemsniacy
chambors® forued by the apertual flape “axy from roughly rhome
boidal to tubular in axial view and may extend peripherally for
about two thirds of the length of the sutures.

Aftor studying A, stelligera (dtOrbigny), the type
species of Aptrononion, ard A, gidebotiori Cushmen, Hofker
(19568 1o 136) considered Agtrongnion to be o symenyn of Honlon
Montfort. His figures of A, sidebotiomi (espescially fig. 6 on
ple 20, oPe git.) show spesimens with the aperturs restricted
to the peripherel rsglon. Relse (1958, p. 67) pleced both
Agtrononion end Nopiop within his superfamily Monolamellides.
The aperture of i, gustrals extends arcund the sntire base of
lapt chamber, and the wall appsars to be bilamellid in thin
pdotion. It is probable that gowerically worelated speeies
have been zssigrsd 4o the gemus Agtrongnion by various authors.
Represontatives of the type specics were not avallahble for atudy
to the writer, snd the geveric name Astromenion is provisionally
retained for the Australisn specles diseussed above.
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Panily AMPHISTEGINIDAE
Cerms AMPHISTESTHA d'0rbigny, 1826

AMPHISTEGINA of « LESSONIL 4'Orbigny, 1826

obistesing lessonll d'Orbigny. Chapmen, Parr and
Colling, 1934, Lime. Zoe. Lond., Jour., Zool., v. 38, p. 568,
ple 10, fig. 253 Crespin, 1936, Australis, Depte Interior,
Pel. Bulle 2, ple 1, fige 93 Carter, 1959, unpublishad thesis,
PJ-Q 259 ﬁzo m - 322,

Degeriptiop
Test lentionlayr, strongly compressed, formed by a very
low trockospiral ooil; 4t is involule on both eidez. Ventral

side usually flatter than dorsal side, which ray bcar a small,
contral boss; somelimes test elmort equally biconvex. iargin
acuts, sharp or somevhat youndzd, Periphersl cutline sabeirsu=
lar, evenly ourved. Chambsrs much wider than long, twenty-four
to thizty in last vhorly they incresse slowly and regularly in
slze, Sulures redial zaxially, bent strongly backwerds near peri-
pherys they sre flush and narrow, sometimes limbate mear the
bends, Short, curved sutures due to secondary septs, which
divide chanbers near the bends, are visible ventrslly. Aperture
o ghovt, wentysl slit slenz basal cutuwrs near periphery; 1t is
indistinetly viaibls in only a few speeimens,

Zizepsions

D from 1.2 um to 2.1 mm, t from 54 to 0.8 mm. Ratio
Pt from 2.6 t¢ 4o

Distritution

Widespread in Lower and Middle Miocene strate in Vietor-
ia. Rare in the intermedicte and the uppermost zones of the
(ianbder Limestons.

Reprzls

The Gambier Limestone specimens ere worn and poorly
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preserved; thoy were probaebly transportedinto the deposition-
&l envirommant of the limestone from shallower sreas.

4 rumber of forus,; prebably belengine to more than onc
species, havo been referred to A, Jesgonii by verious authors,
partly due to the confusion as to wiather figures 1 - 4 on
plate 17 (a'Crhigny, 1826, Aon. Sei. Nate, ser. 1, vo 7)
were msant %o represent lcszonil or A. gugdl d'Orbigny
(a8 pointed cut by Ellis snd Meuim, Catal. Foram.).
D'Orbigny's madel of A. legaonil portraye a test with s smaller
mmbsr of chaubers (fiftoen) in the last vhorl than in the
Soutl: Ausiralian specimcns. J, hauerips 40rbigny and A. sawpe
belll Karrer are more similar in this respect to tho Gambier
Limestons spacimens, but d1ffer in the sppearance of the mutures,

Pawdly ELPEIDIIDAT

AENSE ape nove
Plate 20, fig. 19, 20,
begorintlon

Test eompressed, sonsisting of a woderately high
trochospirel coll; usually dovrsal eide more conwex than ventral
eide, lesc comonly test subequally biconvex. Outlins suboireu-
ler, smoothly curved toc, rerely; slightly lobate; margin sharply
kesled. Usually severn, lese czommonly six or 2ight chambers in
last whorl; up Yo sbont three vhorls pressnt. Dorsal muiures
distinct in last vhorl, indistinet in early whorls due to seoond~-
ary thickening of testwwmlls strongly oblique, slightly curved,
generally slightly releced, nt faintly depresszd betuveen last
two or three chambers of some spesimens. Sphral suture smoothly
ourvoed, usually slightly veised. Ventral sutures marked by
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adjacent ridges, radial snd straight axially and recurved
paripherally, vhere they mey be faintly doprcosed., Wall
rotaliid {in the sense of Smouty 1954),floely end densely per-
forztes A poorly deweloped system of diwurging canals ends at
the mufess a3 larzer pores on both gides of the ridges marking
the ventral sulures; these pores are comronly aepareted by
weakly developed, oblique oross-barse Larger pores szlso
vocasionally plerce the marginal keel. Aperture 2 low and
short basel arch; in the last chamber it iz elwsys obstructed
by atell natter. Unobsiructed Zoramina of preceding ehambers
ave visible in broken epecimens and thin sections. Apertual
face separalsd irom spival well by a bend in the wall, marked
by & ridgey 4% is cuumonly ornemented with fire ridges.

Bimepsiona

Holotyps (F 16, 153; locality E 185) s D = 0,64 mm,
d =058 mn, © =0,34 mm. Paratype (largest spocimen, F 16,
1563 loeulity B 185) 3 D = 0.08 mm, ¢ = 0,58 um, t = 0,36 mue
Ratic D s ¢ rather constant, about 1.8 or 1.9,

Distribubion

Present in only a fow samples from the intermediate
goas of ths Gashier Limestone.

Begazics

Lbout forty specimens were availabls for study. The
Gambicr Iicastons spegimens do not appeer %o bo closely similar
to any descyibed species of Hglorptalia, differing fron most in
posseusing & smooth dorssl side and s weskly ornamented ventral
side..

HOTCRUTALLA BOWCHINE (Chapman, Parr and Collins), 1934

Rotalls howihial Chapmen, Parr and Gollirs, 1934, Linn.
806 m,, Jaur., Zool.g e 38@ Pe 566, ple 5, Iige 20,



N : ghind (Chapman, Ferr and Collins).
Wede, 195?@ th.tngton heade Soley Jourey Ve 47, Pe 334, 3383
Carter, 1998, (zol. Surve Vieloria, Bull. 55, p. 65, ple. 10,
ﬁﬁo 10& - 106.

Repsgintion

Adult spesimens hove seven to ten chambers in the lsgt
whorl, Margin blumtly te rather sharply keeied. Ventral
sutures moderately recurwed to almost siraight and radislj
gonerally marked by adlacent yidges. urface ornmmentation
hizhly wayiable, Usually from three to six ridges branch of?f
the distal sides of the ridges along the sutures, srd ave dires-
tod obliquely towards the peripherye. Somectimes these short
ridges reach io the proximel gide of the ridge along the suosoed-
ing sutive. Central area ventrally covered by slell matter con-
timmous with the ridges; this thiokensd ceniral area varics in
gize and commonly bears scattered pitz. In some specimens the
last one or two sutures aye slightly depressed snd siveddled
by short ovoss-pidges. Dorsal cide commonly covered by = retio-
ulate, irvegularly anastomocing pattern of ridgesy in some
specimens this patiern is more regular and similar Yo thal on the
veniral sides A bilateral esnsl cystem and internal retral
prooesses eve present (Wads, 1957).

Lergest specimen (losality E 166} 1 D = 0,80 pupy & =
G760 m, + = 0.i% wm, LAverage D sbout Qcf, nme Hatio D s ¢
from 1,6 1o 2,

igtzilmiion

Gommon and widespreed in the Oligocene and the Mioosre,
rare in the Flicosne, of Victoria and South Australis. Abundant
throughout the Gazbisr Limsston2, espeeially in the Harasoerte
Limestone Member,
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Genms PARRELLINA Thalmann, 1951
PARBELLINA aff. VERRICULATA (Bredy), 1881
Plate 20, fig. 21, 22.

Mier. sﬂiog Yo 21,31.3.9 Bo ()63 ZJT@&E‘; m; Rept. Voy. Ghallan-'
gor, 200109 Y. 9y po 738, Ple 110, fig. 12,

Parrelling sp. Wade, 1957, Weshington Acad. Sei., Jour.,
ve 47, peo 335, 338,

Begepiptlon

Test strongly compressed, planispirelly colled,
involute or alightly ewolunta. It is equally and weakly bi-
convez, with sides in ocentral rezion rather flat. Peripheral
outline reniform to subaireulsr, smoothly curved casept for
wide noteh at bess of apertusl fass. Morgin narrowly rounded
or more scute, bearing a low ridge, which is best developed in
distal part of last whorl. Chambers eonsiderably wider than
leng, inoreasing rather slewly in eise; clsvan to seventeen
chambers in laat whorl. Suiures moderately to fairly sirongly
recurved and merked by strongly ralsed vidges. Similarly
raised cross-bars, six tv ten per chamber in adult specimens,
join the scpial ridges. Cross-bars extend at sbout right anglse
to sutures and hense zvs zanerally somewhat peripherally direated.
They vary from straight to somewhat bent; in latter esass, surface
ornamentation hags a wavy appesrance. Septel ridges commonly
beoome irregulsr snd disjointed in central region, where a few
small boeses may be present, Apertial faoce narrowly triangu-
lar, with ridges forming its boundary with remainder of wall of
last chambor., It is ornmamented with firar ridges than on aides
of test. Thess ridges lic approximately psarallel to length of
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apertual face or radiate waguely from mid-point of besal suture;
sonmetimes ridgee form a less rogular pettern, Because of poor
preservation, septal and apsrtual pores are not distinctly visible.

Rimensions

Lergest specimen (locelity B 5) s D =104 sm, d =
Q.86 mm, + =034, mm. Avorage D about 0.6 mme Ratio D : ¢
from sbout 3 to 4 in adult spesimens.

Digipijntion

Coumon and widespread in the Oligocene and the Lower
Mioocens in South Australis; &lso present in the Oligoocene at
Table Cape, Tasmania., Fairly common in the lower and the inter-
mediate sonss of the Gambler Linostone.

Hsparig

Acoording to Wade (1957), this speiios possesses septal
canals and diverging canmals, while the umbilical ares sontsins
anasiomosing rather than olsarly spiral canals. The septal
mlnamu%hﬁinhmm%rhammmm
being hmr an:l in the ornamentation 6f the apertual fase
being finer than on the sides ol thes test.

Fanily NOMMULITIDAE
Gems OFERCULIE: 4'Crbigny, 1826
OPERCULINA YICTORIEASIS Chapman and Parr, 1938

Cvereuling vigtoriensis Chapmen and Pary, 1938, Loy.
S00. E’iemmg Proa-, n.so, Vo 50, pe 284, plo 16, fige 3 = 8,
toxt-fig, 23 Howshin and Parr, 1938, lsy. Sot. South Australis,
Trans., ve 62, pe 309, ple 18, fig. 103 Carter 1959, unpublished
thesis, 3-’1’.. 25, fige 317, 218,
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Rigtrilation

Widespread ia the Miocems of Vietoria and South
Australiae Falrly ecouscn in the intermediate zone, exvept
near its base, and in the uppermost zome in the Gambler
Limastons .
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the Gambler Limestors in this thesis.
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B DBIES, Pe 1769 ple 16, fig. 1, 2e
D8 BPes De 90, ple 9, fig. 3; 4o
RLiipnia LLOL08Hs Po 179;; pl. 16. ﬁg. 8,

L mk. pe 180,
» : : Lfis e 125, ple 12, fig. 1.

m °f~ siexinid, p. 110, pl. 10, fig. 25,
. f. linbatus, . 11, ple 11, fig. 1 - 3,
2 M. pe 109, pl. 10, fig. 23, 24.
B u.mm De 112,, ple llg 120 4o

1 e &L e 3. m’ pl‘ 12’ ﬁg‘ 19’ n.
" m Le Lv?ﬁ Eilb QL:&’ fi{fo 5.
" mm 5o 128, ple 12, $ige 6 = 90

aldsy 2o 199; ple 18, flge 3.
mmm #9e 15 o 89, 5l % flg. 13,
80 2, De 83; 7‘«)10 Dy iﬁu L!n 15,
! AeE3e Fo 181, p.... 163 ige 9«11,
ala, pe 1336

45 V2Fe mm Be 147, vle 13, fig. 18 =

]

-‘,,.Kf-v_,A 'Q'D M(’; "Ulc 133 flga l’?.
WIEB, 5 5 e, SURNS PR Do 2dde
ng@@m @m De ’m gle 8, flu. 1 « 9,

: of. marsdeni, v. 78, vl. B, flg. 4e

= of . plusmeree, p. 80, pi. 8 fig. 5.
u 8he 1' e &' ?\1. g, ﬁ,gs 6 - G,
" §Pe 25 e &, gﬁ‘,c 83 ﬁ@:a 10 = 12,




M Pe 144y ple 13, fige 11 =13,
S YAES tzalisy pe 140, ple 13, fig. 4, 5.
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SUVMARY

The FMideOlisosene %o lover ¥iocene Gambier Lincstons sxtends
over more than 10,000 synare miles of the Gamiier Swilklands and the
Podthavey Hddge in southeastern Souih Australia and southuestern
Victoris, WHith the underlying Compion Conglomarate, which rests
useonformably on the Znlght Croup, At partly constitvies the Glonelg
Croup. The Geabler Idmeostons; ac doefived, includes the Narasoorte
Iizostone Hember, end is up to 500 fect thick in South Avatrallie,

Tha top of the limezione, waieh wea studled in oulorop near lount
Canbler and Farzecorie; has been ercded and remaing undefined,

The forzation sonsipis of poorly bedded, porous caleirudites,
calesrerdtos and ¢nlolsiltites. Constltuent particles ave largely
orponie in oripin, uwith Bryozos pradcwinaate Chert ogeurs in the
form of bands or noduless recrystailization srd dolomiilization ave not
oxtongive. The Ganblor Limestons bocomes marly rortivmrds end wesie
wayde, I{ is mot divisibls ints lithologicsl sub-uniie neay Mound
Gasbior.

Deposition oecurrsd on a conddnental shelf werying towords
the Merrey Basip with on epleontirvental sea. Palevccologlesl svidense
suggests a depth of 70 to 50 fathenss, Voriation in mechenieal anergy
snd organie activity caused differances in litholsgy.

ihrse pones, bazed on the distribuiion of Victoriell:
conoides (Rutten), Globoguadzing g

eng - (Chapmsr, Pare ard Collins)
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and Qpereulioe viclorieugle Chapmen and Parr, and Globirerincldes
bispheries Todd, have baen used to slucldute the gently folded and
feulted structure of the Gambior Limesione.

163 foraniniferal aspocies, one of then new (Fotorotalis
s0), are dezeribed or recordeds The fovma shous close

affinities vith Vietordsn and New Zealand founrang of pizilar age;
it hae less in comwon with deseribed faurns from Burope and Horth
and Central Ameriss.
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Fige 1.

Fige 20

Fi@o 3.

Fig. bhe

PLATE 1

Approximately 1 feet of Compton Conglomerate unconformably overlying elays, sands and
gravels of the Enight Group, and passing upwerds into the Gambier Limestone., Knight's quaszy
(locality V13) near Complon.

Stratification in the Gambier Limestone {bailding stone) exhibited in vortically eut quarry
wll, Locality EZ2 (about 5f uiles west of Mt. Gambier) «

daracoorts Limestons Member overlying Gambier Limestone gsopsu piristo. James' quarry,
Nerasoorte (locelity El).

Haracoorte Limestons Member, Locallty E6 (east of Haracoorte).
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PLATE 2

Fig. 1. Stratification in the Gambier Limestone indicated by thin, reerystallised layers approximately
parallal vith bedding planes. Looality E53 (about 14 miles east of Mt. Gambier),

Fige 2 = 4+ Stratification in firc greined Gembier Limestons indicated by chert bands =rd rows of
solution cavitios, Sink hole at locelity 521 (about 3 miles west of Mt. Schank),

\



¢ 31lVid



FLi%E 3
Fige 1o  Gembier Limestone (caleisiltite). Natural sise,
Speaimen fyom locality E63,

Fige 2o  Gonmbier Limestone (building stome). Natural sise,
“pecisen from Pritehards® querry, near locality E42.
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PIATE 4

Pig. 1+  Naracoorte Limestone Member. Hatural sise.
Specimen from near the hese of the member at
James® quarry, Naraccorts (locality El).



PLATE 4

FIG.



PIATE §
Thin sections.

Magnification approximately 40 x.
Fige 1o  Gambler Limestons (caleisiltite). Specimen from

Fige 2, Gambler Limestons (building stone). Speoimen
from Pritoharde® quarry, near locality Ef2.
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PLIATE &
Foraminiferal ssseublages,.
Magnification approximately 30 x.

Tage Lo Harsgoorie Limestone Member. Intermediate
gons. Locality Ei.

Pige 20 Gambier Limestone, Lowest sons. Locality
£154¢

Tige 3¢ Ganbley Ilimestone. Lowest zome. Iloeanlity
E159.
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PLATE 7
Foraminiferal assemblages

Hagnifiestion arprodmately 30 x.
Fige 1¢  Genbiler idmestone {(milding ctooe).
Loecality E&2,
Fige 2¢  Gambier Limestons. Intermediate zons.
Locality B24.

Fige 3. Ganblor Limestons. Uppermost sone.
imality ﬁ@o
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PLATE 8

The magnificetions stated for figures om plates
€ «» 20 axe approximats. -

Foxinlarta lnterslds Lalicker, pe 77s 40 X
(1 a, b) 1'158%; maut.y Elg2, (2) F15891; locality
El&2, (3) F15892; locelity E159.

Fige 4 2, be Jextularis of. peredepl Finlay, pe 78 20 x.
F158933 locality E159.

Fige 5 a; be c¢f, plummerag Ialicker, pe S0¢ 40 X0
F15894)

¥to Gembler tmm hall sink holes (7 &, b) F15897; locality
E126. (2 a, b) Fi5896; Mt. Gambler town hall zink hole.
(9) F158u8; locality B147.

Fige 10 - 12, W 8D 2' Pe &, 50 x. (10 8p h)
F15899; loeality V119, (11 e, b) ¥15900; locality
E159. (12) F15901; locality E&i.

Pige 13 2, be Slpholextularia ape. 1; po. 83 100 x. ¥150023
lmlity m9@
Fige 14 =~ 15, alarig spe 2, pe 830 50 xo (14 8, b)

¥15903; locelity E1S4. (15) F159045 locality El3i.

Fige 17 8, be ¥ulwilina Siey Pe 850 50 %o F15906; locsli~
ty e,

Fige 18, 19. Bdelloidina azgremats Cortar, p. 86 (18) 12 x.
F15907; Mt, Cambier town hell sink hole. View of unattashed
side, (19) 20 x. F15908; locality Blii. Distel view (last
shamboy bwohn)a

Fig. 20 = 32, Gau orespinge Cushman, pe. 87s 20 xe (20 a; D)
7159093 looality ms. {21 a; b) 7159105 losality El24.

(22) F15911; locality E124.
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PLATE 9
Figo 1, 2. Geudryipe of. rugoss d'Orbigny, p. 89, 20 x.

(1 e, b) ¥15912; locality m170, (2 2, b) F15913;
locality K159,

Fige 3, 4« IPpeudoslavaling spe, pe 90. 22 x. (3) F159143
locality £108. (4) F15915; locality E124.

Fig. 556¢ biavul SO AN L mﬂﬁg Pe 9. 1z x.

(5) FlS?lé) loeelity ?18. Microspherie formp ¢/ sido view,
v/ ddetel view, (6) F15917; locality E170. Megelospheric
fozm,

- Fig. 7 -~ 30. Dorothia peryi Cushoan, p. 9%2. 20 x. (7 8, b)
F15918; 1ou11tgr 8131. (8 a, b) P15919; 1locality mi08,
(9) F159203 locality E158, (10) F15921; locality El46,

?ig. 119 12, Karve ih & D5 LiieL (mﬂ)g Pe 93, 50 x.

Locality E154. (11 ay b) ?15922» {12) Fis923,

Fige 12 2o be Jogoma luclse Parr, pe %. 100 x, F15924;
Raraseorte no. 2 bore, sample between 124 and 17, fest.

idaty d'Orvigry, p. 96. 100 x, Fi59R5;

Fige 15 o, be lagena ef, agutioopte Reuss, p. 97 100 x.
F15926; locality V120,

Pig. 16 ~ 18 legena op.; pe 98, 100 %, {16 a, b) F15927;
locality E103. (17 a, b) F 15928; locality E120, (18)

Fig. 19, 20, [fodgsaria goluta (Reuss), p. 99. (19) 20 x. F15930;
locality B21, (20) 40 x. F15931; fyom neay locality E126,

Fig. 1. Pentaline consobring d'Ortigny, p. 99. 40 x. F1593%;
locality E122.

Fige 22 = 26, m BDe 15 pe 101, 12 x. (22) Fl59333 loo=
ality 525, (23) F15934p locality 586, (24) F159355 locali-
ty 526, (25) F15936; loocality B108, (26) 715937 loeslity
E147.
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PLATE 10

Fig. 1 = 3. Dentalina of. commmig d'Orbigny, pe. 100. 40 x.
{1) 7159383 locality B154. (2) ¥159405 locality E53.
{3) F15939; locelity El54.

Fige 4 uy be Pentalina of. migronsta Meugsborsn, p. 100. 20 x,
F15941; locality B67.

Pig. 5 8y be m&iﬂ% 2Ps <5 e 1024 7 X ?15%2’ 100&11% V18,

Fige 6 = 8e jJazgiouiive hantieni Sandy, p. 102. 40 x. (6)
F159433 locality 2122, (7) F159443 loculity El54. (8)
¥15945; locality E132.

Pige 9 = 12¢ ligyes pendadensis Lsano, pe 104. 20 x.
(9) ¥159463 looa,lit:v' 314*9. (10) 159475 locality ¥l3ie
{11) P15948; Commun bors, somple Lotween 118 and 233 fust,
(12) F15549; locality Ril4.

Fige 15, 14 Hax gimalive of, m Ie Royp pe 105, 20 x,
{13 2, b) F15950§ lcmlity El54e (14 a, b) F15951;
locelity E160,

Fige 15 = 17, Yegimline cf. gublitama (Muttall), p. 106. 40 x.
(15 &, b) F15952; locality Bé5. idorospheric form. (16)
F159533 loocality E65. !flerospheric form. (17 g, b)

F159543 locality ER2, licgalospherie form.

Fige 18 « 20, VUngimlius 8pe, pe 107 12 x. (18 &, b) F15955;
from neer locality 2128, (19) F15956; loocality E55, (20 e,
b) F159573 locality E139,

Fige 21, 22, lentiguling cf. glbbe (d'Orbigny), ps 108. 40 x.
(21 &, b) F15958; locality El54. (22 a, b) F15959; loocality
EX70.

Fige 23, 24+ Romul oberengls (Schueger), pe 109, 50 xo (23 o,
b} F159603 looalitv nz. (2% o, b) F15961; loeality E154.

Fige 25 a, be Dolulus of. glgrieii (Fornasini), pe. 110. 40 xe
F15962; loealiiy E139.
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PIATE 11

Figs 1 - 3. Robulus of. limbetug (iormemamn), p. 111, 40 x.
(1 8, b) ¥15963; locality E125. (2 s, b) F15964; locality
822, (3 a, b) FM%’} Mw R26.

Fig. 4 2, be Roladus W (m!‘g)g Po 1129 50 x,
F15966) locality E123.
Figo 5o REDNLGORYES hivguts (d'w)p Po Nbe 50 xo F159673

Fige 6, 7o Amphicoryme of. halkyardi (Cushman), p. 1i5. 50 x.
Harasoorte no. 2 bore, sample bebwoen 124 and 174 feot. (6)
F15968. (7) F15969.

Figs 8 - 14e Amphicorype of. soalaxis (Batssh), p. 116. 50 x.
(8) 15570y locality E119. (9) F15971; loeality %119, (10)
F15972; locality B106. (11) F15973; losality El166. (12)
F159743 locality B87. (13) F15975; looality El22., (L)
F15976; Farscoorts mo. 2 bove, sample between 124 and 174
feot,

Fige 15 = 16. A0 s tunpens G&m and ﬁmapin, Pe 118,
20 xe (15a, b) m*m; looality E110. (16 e, b) F15078;
locality E1/0,

Fige 17, 18. Linewlizs cpe, pe 119, 20 x. (17 &, b) 7159793
loeality E122. (18 s, b) F159805 locality E1S54.

Fivgo 19 « 23, '_A,"l RALATE i ,. ome fd'@ﬁxim}, e 121, 20 x.

locality 2154.. {21 e, D) w%ﬁ; J.wa.uty E159. (22)
F159843 locality E21, (23) F15985; loeality EiG.

Fige 24« Quitulina regiue (Brady, Parker and Jones), p. 122.
50 x. !'15953 locality E26,

Fige 25 Gutimling pegifics (Cushmen and Omawm), pe 123, 40 x.
Flﬁmt MW’ El139.
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ling gllvestst

Fige 26, TR R i Cushuan and Ozawm, p. 123,
50 xo F15988; locality E6S.

Fige 27, 28. Guttulins ef. gpicseformis (Roemer), P 124
50 xe (27 & - ) F15989; locality E70. (28 8, b)
F15990; loeality Efi.
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PLATE 12

Fig. 1. Eyruling fugiformis (Roemer), pe 125, 20 x. Fi5991;
lwality 856,

Fige 2 = 4o  Globulipa gibba (d'Orbigny), pe 125, 20 x.
(2 s, b) PI5992; lacality 5155,  (3a, D) ¥15993;
locality 2160. (4 &, &) P159945 locality 156,

Figs 5 a ~¢. Sizmomgrnbine shapmani (Heronedllen and Rarliand),
Pe 1274 40 x» !'15995] looa]ity E182,

Fige ¢ = 9o  Sigmomorn gubregularig Howehin eni Parr, p.128,
20 xo (6 a, ‘?::) ?15996; locality E122, (7) ¥15997; locality
Bl47. (8) F1599¢; locallty E26. {Sa, b) F15999; locality E65,

rigl lﬁg 11, DEROROIPAI TN sl Poxy amd Callina,
Pe 130, 50 p 2% (15 a4 ™ E’s) ?1617(}”’*5 1%311‘55‘ F15Le (11 g - 5)
F16001; looality Z4l.

Flg. 12 &y be

5ulimdne) gascariensis (d'Orbigny), p. 133.
100 x. (1.4 8, b) 3‘160&5,; loealz.ty Ribe (15) ¥16005;

Fig. 1&, b= m of, broyni Finhm. Be 134 100 x. Fm;

Heracooris noo 2 bure, saxple botwesn 124 and 17 Test,

Fig. 17. Yixsalina of. pontond Gushman, pe 135. 50 x. nboa'i;
Yaracoorte mo. 2 bawa, sample bedwwen 12/ and 174 feed

ﬁg. 18 - 21, JVASS I Lofgnymgers Fiﬂl‘z.y_a Pe 135 50 xe (13 By
b) Fl6008; loeality ﬁ?ﬁ. (19) FI6009; loonlity X6, {20)
F160103 locality EV22, (21) P00 loeslity 2139

Fige 22 -~ 24. Uyigerina giriatissime Perecnig, pe 137. 50 z.
locality B123. (22 @, ©) F16012, (23) F14013. (Z4) F160ii.







PLATE 13

Fige 1 - 3. Uvigerins gragilis Reuss, p. 138, 100 x. (1)
F16015; Yaracoorte no. 2 bove, sauple between 124 and
17 feet, (2) F16016; locality El6. (3) F16017)
locelity E123.

Fige 45 56 rlgerips sustralig Horon«Allen and Zarland, pe 140.
100 x¢ (4 o, Es) ?MG; locality B58. (5) Fli019; locality
29,

Pig. 6 - 8., Uvigoring <f. glperape Cushman and Stainforth, pe 14l1.
100 xo (6 2, b) F16020; locelity K{5. (7) F16021; locality
B45. (B) F160223 locality E106.

Fige 95 10. Uvigerine of. germenics (Cushmen and s&m), pe 1430
100 x. (9)- F16023; locality El4l. {10 =, b) F16024;
lscslity 96,

Fig. 11 - 13, IPSigPing Bregvi Oum Be Lide (1]&5; %) 100 x.
F16025, Wﬁmgzm, sauple between 124 and 17/
feote (12) 50 xo FI60265 locality B 52, (13) 50 x. FIERT}
locality E103,

Fige 1 ~ 16 Stilogtorell

(W}, Pe 145 40 xeo

(14) 716028; looality m9.(15) F16029; locality El6. (16)
716030; loeslity Ei2l,

BvE (Cua!man), Pe wa 50 xeo F16°31’

nilis (Sdlvestyi) var. lacvicets
(summ}, Do 1470 5@ Xo (18) F160325 looality El1%,

(19) F16033; locality E123. (20) F16034; from near locality
El129, (21) F16035; locality E139.

Fige 22, 23. Doliving lepeus Finlay, po 148. 50 xo (22)
¥16036; locality E70. (23 a, b) F16037; locality E106,

Fige 24, 25 Bolliviza vistowiswma Cushman, pe 150. 100 x.
(24 e, b) 1'16033; loesliiw E166, (25) F16039; locality Eif3.




Fig. 26, 27. JBolivirs apastomosa Finlay, p. 151. 100 x»
(26) ¥16040; Gm b&m@ sample tetwesn 112 and 233
foet. (27 a = o) ¥I6041; looality B43.

Fig. 28 - 30, Bolivine of. fastigis Cuslhiman, p. 153. 100 x.
(28 2 - o) F16042; 1locality 141. (29) F16043) locality
Elfle (30) F160443 Naracoorte no. 2 bore, sampls behueen
124 and 17 fest.
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All figures magnified 100 x.
Fj.s. 19 2¢ 8 _lagmanies Parr, Pe 155.;@ (1 8y 2”') W’
locality EIIZB. (2) F160463 locality B6l.

Fige 3; 4o Doling be-mgons (Williamsom), pe 155. (3) ri6a47;
Haracoorte no. 2 hore, samplc beltusen 124 and 17, foet.
(4) F16048; locality E1S4.

Fig. 5. Qolins gata (Willlammon), pe 157. F160493 Narasoorte
no. 2 bore, sample between 17 and 206 feet.

Fige 6 - 8o Qolina desmophors (Jones), p. 157. locality E182,
(6) ¥16050, (7) F16051. (8) Fi6052,

Fige 9 - 11. Qoling aff. Lagens survicogtals leron-dllen and
Eerland, pe 158, (9 a, D) F16053g locality V120, (10 a,b)
F160543 locality E139. (11) P16055; locality EFlS2,

Fig. 12, (Cpling of. Lagena fleyy Cushman and Grey, p. 160,

Fig. 13 a, be

ape (Cushman), pe 160. F1£057;

Figsurins bifide (Heron-Allsn and Berland), p. 162,
Flfa@s&; hmm no, 2 bore, sample botween 12/ and 174 feet.

Fige 15 2, be Fipsurina prnectens (Burrows and Holland), ps 163,
7160593 Mwm e 2 tore, semple between 12/ and 17, feoot.

m. 16 Y be

EARBUTING FUbDRL 3 Parr; pe 164. ?1606&;
locslity E182,
Pige 17 & = 0. Flgeurins aff. terrilii (Parr), p. 165, F15061;
lnocality Ekl.

Fige 18 & - 2+ [Fisgurins of. gorinats Reuss, p. 165, F16062;
looality B61.



PLATE 14
{contimed)

Fige 19 a, be Flsgurins of. globose Bornemamnn, p. 166,

Figa 20, 21e “anel s iphupan: R.E. and Eo SW' Pe 1690
(20 5. = @) me&g lmali.tw E139. (21 a - @) F16065;
Herasoort: noe 2 bore, sample betumen 124 and 174 feet.







PIATE 15
A1l figuwros megmified 100 x.

Fige 1 = %, Cagaiduling subglonoss Beady, pe 168, (1 a ~ e)
16066} élaraeoorhm.zm, samia between 124 avd
17, feste (2) FI60673 losaliiy ES4. (32 -e)
F16068; locality ElS4.

Fig. 4 a ~ ce Opgsidulina of. glabomensis Bandy, p. 171.
F160693 loeality El54.

Figo 5 o - ¢o Capglduline of. laticemergts Voloshinowva,
Pe 172, anﬁ looality m.

vige 6 u = ¢. Gappiduline of. willigsi Xlsinpell, p. 173.

Fige 7y % Ebmenberging eff. heglyl Finlay, pe 174e
Locality E168. (7 & = o) F16072. (8 a, b) F16073.




PLATE 15



Pe 176¢ 50 xo (1 2, ‘-b) 3‘.«"160’?4}; locality E116, (2 a, b)
T15075; loeeltyy N158,

Fige 3, 4e Hodosapella BPsp Pe 1%, 40 =. (3 8y b) !‘16076;
loeslity B46. (4) FI6077 locality ES3.

Fige 5 2, b [Porafisgurine ef, lats {(Wiesnsr), p. 177. 100 x.
¥16078; 1locality El64.

Fige 6, 7« Paralissurine spe., e 177, 100 x. (6 a, b) F16079)
locality B15.. (7) Fi6080; loculity B61.

Flg. 82, b. Pullenis bulloidsa (&'Orbigny), pe 179, 100 x.
F16081; loeality E6l,

Fig. 9 - 11, Spheeroidine bulloides d'Orbigny, e 181. (9)
F160823 Rarescorte no. 2 bore, somple botween 12/ and
17% feet. {10) ¥16083; losality ms for Fl6082, (11)
F1608.3 locailty E6l.

Fige 12, 13+ DRigesrnis baloon pepais Chapman, Parr and Collins,
Pe 18i. 100 x. (12) F16085; loocality Ei3i. 3/ dorsel view,
b/ ventrel view, ¢/ peripheral view. (13 &, b) F16086;
locality E139,

Fige 4o Zizcordic of. migens Cushman, p. 187. 50 x.
F16087; locelity Bl%i. o/ dorsal view, B/ veniral view
¢/ peripheral visw,

Fig. 15, Yalwglirexia ef. tézzis Cushman and Ellisor, p. 189,
100 x. !’Wg lccality El61. a/ dorsal view, b/ ventral
view, ¢/ periphoral view.




PLATE 16




Fige. 1, 2. Gyrold R ke kY im); pe 191, (1) 100 x.
716089; mty xm. a/doreal view, b/ ventral viow,
0/ periphoral viewe (28~ e) 50 x. !‘1609% localitr Vi,

Fige 3 = 5. Oyroidingides of. soldanili (dsortigny); pe 1934
100 %, (3) F160913 locality El&2, &/ dorsal view,
b/ ventrsl view, ¢/ peripheral view. (4 a = ¢) F16092;
locality E138. (5) F16093; locality El43.

Fig, 6 - 12, Epopdfcs lornmancis Finlay, pe 194e 20 x. (6)
F16094; Mt. Gambler town hall sink hole. =/ vemtral view,
b/ poriphorel view. (7) F16095; Mt. Gambler town hall
gink holes. 8/ dorsal view, b/ ventral view ¢/ peripheral
view. (8 5 ~ 0) F16096; locality V18, (9 a, b) F16027)
locality 159, (1C s, b) F156098; locality El16, (11 ¢, b)
F1£099; locality El6. (12) F16100; locality Ei6.




PLATE 17




Fig. 19 24 AJADANE NS VO B DS TS, (Gh&m, Parr and 3011138),
Pe 197, (1) 100 Xe r16101; locality E139, s/ dorsal view,
b{ ventral view, ¢/ peripheral view. (2 a -e¢) 50 x.
F16102; locality ES50,.

Figs 3+ Biphonins sggatwelis Cushman, p. 15%9. 50 x. ?161033
locality E37. &/ dorsal view, b/ ventral view, o/ peripher—
al view.

Fige. be AROMA 1IN0, STagiabrs él‘inlag). Pe 202, 50 xo rm}
locality 31613 a/ doma. visw, b/ ventral view, e/ peripheral

Gibjieldes medioeris Finlay, p. 207. 50 x. P16105;
locelity 365. s/ dorsal view, b/ ventral view, e/ peri-
phersl view,

Hg. 6, Te 22 DICLI0E AT Liug ?M’g Pe 209, JO 53; l(o6m2.i' E10(.
7161065 locality m&s. o/ dorsal view,6b/ beriphorel views
(7) ¥16107; locality E15,c a/dorsal view, b/ ventral
view, o/ peripheral view.

F’ig. 8, Ge LADIOIGOH N DG .1 (lamr), Be 210¢ 50 x,
Locality 51.43 (8) nélos e/ dorsal view, b/ ventral
view, ¢/ periphersl view. (9) F16109.

Fige 10. Cibicides thiarp (Stashe), pe 212, 40 x. F16110;
locality E154. a/ dorsal view, b/ ventral view, /-
peripheral view,

Fige 11 = 14. Cibieldes of. lobatuing (Walker and Jasob), p. 213,
50 xo (11) Flém; 196&11? El7¢ 3/ dorsal 'ﬂ.ew,
b/ ventral view, o/ perkpheral view, (12) F16112; locality
E17. (13 a ~ @) F16113; locality E70. (14) F16114;
Naracoorte no.2 bore, sample between 12, and 174 feet,




PLATE 18




PLATE 19

Fige 1 - 3. Cibicides of. gefulger= iontfort, pe 215, 50 x.
(1) F161155 locality B#3., 8/ dorsal view, b/ ventiral
visw, o/ peripheral view. (2) Fi6116; locality BS3.
(3a, b) F16117; locality B2,

Fige 4. Cibicides of. subhaldipgeri Porr, p. 216. 5C x.
¥16118; locality £53. e/ dorsel view, b/ ventral view,
of peripbersl view.

Pig. 5, 6o Mﬁ% BDes Do 216’ 50 x. (5) !‘161193 loce~
lity B19, o/ dorsal view, b/ ventrel view, ¢/ periphoral
viows, (6 a =e6) F16120; locality Elé.

Fig. 7’ 8, REQC LI CICGOE RHA0TAS ?itﬂlw. Pe 218, 50 x.
Locality B6l. (7) F16121, Vventral visw. (8)
F16122, &/ dorsal view, b/ marginal view, o/ distal
view,

Fige 9, 10. Hapsoyoie scopos (Finlay), p. 219, (9) %0 x.
¥16123; localitv %61, o/ dorsal view (epertual £iaps
broken), b/ ventral view, ¢/ peripheral view. (10)
100 x. ¥16124; locality E119.

Fige 11 « 15, Globiae; ulloides 4°0rbigny, ps 228, 50 x.
F16125, !‘16126 zmi 1‘161275 Harasoorte nos % bore, sample
betwesn 47 and 78 feat. F16123, F16129; locality E56,
(11) r16125. &/ dorsal view, Y/ ventrel view, o/ peri-
pheral view. (12 s, b) F16126, (13) ¥16127. (14)
F16128. (15) F16129,

Pig. 16 - 21, SADDIRGT ADLABDG T ITE 30111, Pe 231, 50 x.
(16) r16130; lmlity 3:168 o/ dorsal view, b/ ventral
viow, o/ peripheral view. (17) F16131; locality £168.
(18) F16132; locality E19., (19) F16133; loecelity E6l,
(20) F16134; 1locality E89. (21) F16135; locality E24.

nalg Bolli, pe 233. 100 x.

‘16136; ﬁ lmli.ty m&. ‘ doraal view, b/ ventral view,
o/ peripheral view.




PLATE 19




PLATE 20

Fige 1, 2, (lobizerins juvenilis Holli, pe 235, 100 x.
(1) F16137; locality E22. o/ dorsel viecw, b/ ventral
view, o/ peripheral view. (2) F16132; locality E38.

Pig. 3. Qlobigeriug sp., 236, 100 x. F16139; looslity
ElR2, a/ dorsal visw, b/ ventral view, o/ peripheral
vieve

Pige 4 a5 e W 8pey Do 240. 100 xo W’
Comgum bors, sample between 338 and 343 fest.

- talia opima Bolll, pe. 240. 50 xo (5)
F16141; locality m. 8/ dorsal visw, b/ ventral view,
o/ peripheral view. (6 a =) ¥F16142; locality K123,
(7) 716143; 1loeality El23. (8) Fi6li4s locality EM,
(9) F16145; locality E54.

Fig. 10 - 13. Gleborotcils meslundigs Hornibrook, p. 242.
50 x. (10) 16146; locality E16. o/ dorsel view,
v/ ventral vicw, o/ peripheral view. (11 a ~ @) F16147;
locality E16. (12) ¥16148; loeality El6, (13) F16149;
locality El22,

Pig, 14 - 16, (loboretalis seitala (Brady); pe 244e 100 x,
Locelity mﬂ. (11.) E?1615@. s/ dorsal view, b/ ventxal
view, o/ peripherel wiew. (15) F16151, (16) Fi6ls2.

Fig. 17 &p Be CRASORUmDS LING B8Paey Do 2457 e 100 x. ?16153;
locality V120,

Pig. 18 5, be JBonlon ef. pauperst (Belkvill end H&}l’igh‘t),
Po 24T« 100 x. 1'161553 locality E70.

Fig. 19, 20, JHotore BEE 8Pe DOVey Pe 2500 50 xo
Locality ﬂaﬁo (19) llalotym F161255, a/ dorsal view,
b/ ventral view, 8/ peripheral view. (20) Paratype,
F16156, Peripheral view; last chamber is broken and fore-
zen of permiltimate chamber is visible, '

Fig. 21, 22« Paxrelling aff. werriculata (Brsdy), pe 253. (21)
F16157; looslity E58, (22) F16158; Narsccorte noc. 2 bore,
sample between 78 and 124 feet.









