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INTRODUCT ION

The Giralia Structure is an eroded, doubly-
rluncing anticline about 60 miles in length and 10 miles in
meximunm width, Tt is situated between RExmouth CGulf and the
Tyndon River near the cosst in the North vest Division of
Western Austraslia (i,e. approximately 220S Latitude, 1140
Longitude),

In this investigcgtion microp2laeontolory hes
been aprlied to help in elucidating the surface stratigrarhy
of the eroded "iralia Anticline, The chronology, correletion
and palaeo~-ecolo."y of the exposed sediments must be considered
in evalueting their oil~-possibilities, To this end examination
of microfossils, principslly Foraminifera aids materially in
recognizing unconformities, structural conditions &nd facies
changes, in dating and correlating strate end in interpreting
ancient depositional conditions,

The Foraninifera constitute the largest and best
studied group of microfossils, #s8 the geologsicel and geo-
graphicael renges of foreminiferal species &re known in detail
from many parts of the world they provide a means of detcrmining
the age of sediments and the conditions under whicii they wcre
deposited, Forsminifera are porticularly useful in stratipriphical
correlation because they occur sbundantly, arc more cvenly
distributed through the sediments than lar;er foccils ond cen
be obtained and identified from small rock frarients such as
drill-cores, Thus the strata outcroppin= at the surface may be
readily recognized in subsurface samples by the characteristic
foraminifera which they contain,

The conformable Uppeur-Cretaceous-Lower Tertisry
sequence exposed in the Girclia structure is ideal for
micropaleeontologicel examination, The surfece stratigraphy and
structure of the Giralia Anticline is streightforward, outcrops
are prominent and individual formationa extend for long distances
with 1little facies change. The ssmples examined are collected
from contimous, carefully measured sections and consist largely
of friable materiasl, I!oreover the cosmopolitan character of
Upper Cretgceous and Lower Tertiary foraminiferal faunas sllows
the i1dentification and correlstion of many species with those
already described elsewhere,

The ssmples studidd were collected by a ficld-
party of the Bureau of Mineral Resources durinc the winter months of
1950 and 1951, Additionsal samples were collected by the writer
in visits to the area in July 1950 and July 1952,

FRIIVIOUS INVIGTIGATIONS

In 1935 Chapman and Crespin published the first
account of microfossils from the “iralia dlstrict, Limestone
samples collected by Rudd and Condit in the previous yesr w-re
fourd to contein Discocyclina, ig@llatispirs, Asteroc*clgnn and
Nummuljtes end were referre o stare of the nasg ndinn
sequence i.,e, Middle or Upper kocene,

The underlying Cardebia veries was ) 1laced in
the Upper Cretaceous by Rapggatt (1036) on the basis of forsiinifera
examined by Chapman and Crespin, The lafter congidered the teds
below the greensand horizZon to range from ‘enomrnian to Santonian,

A paper by Crespin (1938) on "i'pper Cretaceous
Foraminifere from the !lorth VYest Basin, ':,4," 1lists forsiinifera
from the "cream-coloured limestones, glauconitic sand and chalks"
of the Cardabia Series, The chalks are correlated with Tursnian,
the glauconitic send with Ssntonian and the overlyinr cream-
coloured limestones with Campanien,
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Foraminifera and radioleris from the siltstones
underlying the Cardabie Series were also listed by Miss Cresnpin
in 1946, These microfossils were identified as J.ower Cretaceous
and were assigned an Upper Albian age,

In a recent review of "Australiasn U1l Tossibilities"
Reeves (1951) summerized the stratigraphic sequence and correlation
of the Tertiery and Cretaceous in the North-.est Besin as worked
out by Miss Irene Crespin, and the writer in the Giralis district,

METH ODS,

The collection and treatment of m&terial was
undertaken primarily for the purpose of makinc age determinations
for stratirrarhical correlation,

The procedures used involved collection of
samples and the separation, preperation and exsmination of their
microfossil content,

i. Collegtion of Samples

The samples examined were collected in sit from
measured sections representing the strati raphicnl secuence of
the area, These sections were samples st intervels of less
than 30 ft,, the precise stratigraphical nni reo-rrphical
rosition of each semple being located by abney level and aorisl
rhotographs respectively. Kkach sample emounted to epproximately
800 rrams, Ag foraminiferal samples could only be selected
where the larger foraminifera occurred emphasis wes placed on
the collection of friable englly disintecrated marls omd chalky
limestones,

i1, OSepnration of Yicrofossils

The broken up rock maeterisl was washed through a
200 mesh sieve in order to eliminete the fine rock debris, It
was found that smeller foraminifera and pradioclarie were lost vwhen
coarser sieves were emrloyed, After drying the residuc wag ™
cerefully lmbelled and stored in glass tubes or small pillboxes,

In many cages the well-preserved foraminifcra
with alr filled chambers, and also ostracod valves, were separsted
from the sample by flotation using carbon tetrachloride or
bromoform, This method of concentrating the microfossils grently
accelerated examination of the samples,

The washed residues or foraminiferal concenirctes
were spresd out on a smell sorting tray and examined under a
binocular microscope., FRepresentatives of 81l the different ppeclies
present in the washings were selected and mounted in roughly
systematic order on the numbered squares of pgroup slides, tl.ach
group slide then indicated the nature of tnhe foraminifurnl
essemblage from a given sample,

111, Exam on and Tdentification

Recognition of the species of foraminifert present
in each sample required the examination of their morpholo-ical
characteristics. Important festures of the fperture, sutures or
surface markincs of certain tests were often clarified by staining
with a dilute solution of methylene blue or sn alkaline solution
of phenolphthalein, In gome cases Where the internsl structure
of the shell was important this wes exsmined by etching away a
portion of the shell wall with hydrochloric acid, Among the larger
foraminifero the conventional methods of cutting equatorial snd
vertical thin sections of the shell were employed,

Consideretion of a large number of specimens of
each species served to indicate the degree of variastion within
that specific group amd prevented the naming of extreme morpholorical
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veriants as distinct species, For ldentification of the species
exsmined reference was made to the "Catalogue of the Foraminifers"
by “11is and Messina and to a large body of sepsrate literature
on Cretaceous and Tertiary foraminifera,

STRATIGRATHICAT PALANONTOLOCY OF THE CIRALIA ANTICLIN'

The Cretaceous~Terticry succession exposed in
the eroded Giralia Anticline consiste of aspproximately 1200 ft,
of concordant sub-horizontel siltstones, marls and limestones,
These have been divided by the field geologists into formations
a8 shown in the adjscent stratigraphical colunmn,

The distribution of choracteristic foraminifcre
or foraminiferal asssemblaces within the sequence allows the
distinction of successive time levels, 7T!.e strati;rep.y Ban slso
be subdivided into narrowly restricted palfeontological anits
based on the vertical range :nd abundance of ascembla.es or
individual species, These units provide the palaeontolocicol
counterpart of litholorical or formational subdivisions "'nd
permit more detailed correlstion larpely irrespective of deuteric
or facies changes as with 1litholoricsl units,

The following ascending sequence of time and
rock units with their associated characteristic foreminifera
typify the Cretaceous-Tertiary deposits of the N,W, Basin,

1. Upper Creteceoug

A, Winning Croup (Cenomanian-Campanian)

This major unit comprises 600 ft, of siltstones
¥ith eome basal sandstone beds representing the Cretaceous
transgression. The VWinning Group appears to cover the long time
interval from Cenomeénian to Campanian, based on age determinations
of its lower 8nd upper layers, I'owever, inadequate exposures and
impoverished foraminiferal sssemblsges prevent the recognition of
intermediate Furopear stages, Which m&y be represented by one
or more hiatus,

i. Muderong Shale, (Cenomanian or ''pper Albisn)

The base of the Cretaceous sequence is not exposed
in the Giralia Anticline, However to the south near Muderong Bore,
Middalys Station subhorizZontal beds of Cretaceous age
unconformebly overlie the Fermian Kennedy Sandstone, Twenty
feet of unfossiliferous, ferruginous sandstone forming the bagnl
trans ressive beds of the Cretaceous are overlsain by fifty-five
feet of sandy shele, This shale formation is known as the
l'uderong 581 and contoins numerous foraminifera 88 well as
some radioleoris,

The foraminiferal assemblage conslete of
srenaceous types adjusted to the particular sandy enviromenrt,
The abundant, arensceous forms such As:-

Leplophrapmoides esferé, lisexcavata

Wﬁmgbagulites coprol fo 8 and gm%%d;ncug cretaceou
do not give any precise age determination althoug tﬁey indicate
a pgeneral Cretnceous age, However the rare calcareous foraminifera
such asg:=-

I ellins roiae
Tleurostomella subnodosa
end T lobirerine washitensis

suggest a correlation of the "uderong "hale with the Cenomaniean
or Upper -1bien (i.e, the base of the Upper Cretaceous or the
top of the lower Cretaceous).

11, “indslis (Radfolarinan) Siltstonc (Cenomanien)

The lowest beds outcropping in the eroded core
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of the "irelia Anticline belong to the Windalia Uiltstone Formation,
which conformably overlies the previously mentioned Muderong Shale,

This formation of herd, white siltstone attains
a thickness of 60 ft, Radiolarie comprise a few per cent of the
siltstone and the disintegration of their tests by ground waters -
may have contributed to the extra silicification of the rock,
However, although the relative sbundence of radioleria distin;ulishes
the siltetone palaeontoloricelly it is not sufficient to justify
the term "readiolarite" ss pointed out by a.3. wdwerds Ceuvel,tsC.
Report 1952, Some foraminifera were sepcrated :irom soft.r saples
of this siltstone, These were predominantl. arenanceo s on
included:~

laplophrasmoideg excavata
. € er
Ammomar;-inulina cf. craging
_elgseina lapgen@ides
rmmobaculites cf fisheri
None of these forms indicetes more then a gencral Cretaceous
age while the accompanying rich radiolerian faunule appears to

be endemic to Australia, The following radiolaria were
identified from one sample (M37)

Cenosphaere sp. 1

Cenosphecre sp. %

L clla ex 8

Dic%xom;%ﬁauaus%ralis

Dictyomitrs cf multicostata

ﬁithg§a§§e fygiformis
QEB g ct]a B

Spongodiscus cf expensus

§pongg§£eriscug 8p.

Iorodiscus 8p.

It can be seen that thcre is no detailed microfossil evidence
for a precise age for the ‘“.indalia Siltstone.  reviously on
Uyper Albian age had be:n assigned, not only to this format ion
but to the whole "“'inning Croup, based on the identification by
F.''y “hitehouase of the belemnite Dimetobelus diptychus icloye.
Since these belemnites occur only as inturnol costs and since
the species mentioned is restricted to Austrclia, this evidence
seems inadequete for such an exact definition of tue age of

the formation., Also The identification o” Acantiocerati
smionites from the Windalia Siltstone «~ives o definite ifndic:tion
of ite Cenomanian (i,e, basal Upper Crctaceous) are,

iit. Cesrle Siltstone

This formation conformably overlies the harder
white Windalia iltstone and occurs over 2 wide ered in the
central eroded core of the /Anticline, near Csdabis rool, It
is the thickest 1itholorical unit in the entire sequence, with a
total of 535 ft, ns estimated from discontinuous ocutcrops
enct of Remarkadble !'111, Despite this considerablec thickness and
uniformity outcrops are very poor because of the soft, bentonitic
properties of the dark grey siltstones snd claeystonas comprising
the formation,

Samples from the lower part of this formstion
contain foranminifcra which suggest a8 Cenomanisn age. The
occurrcnce of sssociated radiolsria also indicates & continuance
of depositional conditions not unlike those of the underlying
%indalis Siltstone, ‘fiowever, samples from the upper part of
the formetion have yielded distinctive foraminifera indicasting
e Cempanian ape, ‘hether the ‘lerrl@ Siltstone represenis
such a lonz time interval can only be solved by detalled
sempling which is difficult because of the poor outerops.
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' ~ Foraminifera from 189 ft, below the top of the
*earle Formation are predominantly arenacecus and comprise:-

. (The presence of a dwarfed
specimen of in this semple already indicates
a Senonien age, amples from the urper 10 feet of the
formation contain e rich calcareous foraminiferal asaemblage
similar to thet of the overlying Inoceremus marl,

| The oc-urrence of such forms as Glgbotrgncaps
arca ¢ ot ca ,g&uart;'and G;&boggtaliteg el ans
correlates the upper pa of the arle stone w e

Cempanian stage, '

B, Capdabia ﬂrbgp» (Upper Cretaceous~Isleocene~rogene)

The prouf i8 composed of Upper Cretaceous and
Lower Tertiary marls and limestonee, The strati.rephical

unit has a thicknees of approximately 427 feet on the vest f{lank
of the Giralie structure, and is conformable with the uncerlying
Winning Group with which it is continuous in time, The time
contimiity is indicated by the similarity of the Cempfnian
foraminiferal assemblagea from the top of the ‘eerle Siltstone
and the base of the Korojon "Celcerenite",

i. Xorgjon "Calgarenite" (Campanisn-Maestrichtian)

o Thie 'Inocersmus’' merl etteins a thickness of
approximately 150 feet in the Giralia Anticline and is
conformédble with the underlying Gesrle S{ltstone, A Lithelosically
the formation consists of friasble, cresm chalky limestones and
marle, slternating with heprder bends of 'Inoceramus coquinite®,
Bhells of Inoceramus up to 2 to 3 feet in width are common in the
coquinite layerse .but are almost invarisdly broken up both by
contemporéneous wave action and by subsequent compection of the
sediments, - ' '

Hieropalaeontologically this lithological unit
is well cheracterized by a large assemblage of Upper Senomitn
species. The abundance snd coesmopolitan character of the
foraminiferal asmsemblages wWithin the Korojon "Calocarenite” allow it
to be subdivided into well-defined foraminiferal sones, eénd
correleted fairly precisely with Europesn stapges of the Senonien,
This exact long range correélation is based on planktonie species
of foreminifera which evolved repidly in time and were more
rapidly distributed in spece by surface currents,

The lower fifty or sixty feet of the Inoceroamus
merl 18 cheracterized by the sbundant oecurrence of
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Ple ] sie and the restricted occurrence
of X [ formic
) rentl bulloides
and ‘

These species particularly that of Olobotrincana indicrte a
Cempanian age,

Above the lsyers of 'Inocernmus' shell
which form 'coquinite' beds st about the miadle of the forration,
the Tforaminiferal assemblage points to s Maestrichtian correlation,
The presence of typical Maestrichtisn species of world wide
distribttion places this correletion beyoni reasonable
doubt. Some of the most valuable guide foraminifera are:-

With a decrease in the amount of Inocers
shell the light brown, frisble marl of the Korojon gormafion
passes upwaprds into the overlying Yiria Merl with scarcely any
change in lithology.

11, Mirie Marl (daestrichtisn)

The highest stratigrephicasl unit of the
Cretaceous sequence in the N, W, Basin is the lirls Merl, whieh
is distinruished by the abundant occurrence of emmonites, The
formation has 8 maximun thickness of 8 ft, at the north end
of the Ciralie Antieline snd does not differ appreciably in
lithology or foraminiferal content from the underlying upper
part of the Korojon "Calcerenite”, The marl is elightly
glauconitic but glauconitic marls also occur in the underlyin,
formation,

The rock being friabl: ig cesil, disinterrnted
and yields an sbundsnt and varied microfsunn, 7The more immortent
index species of foraminifera in this micrnfaine npe:-

Ciopotruncams shen

At least five of these specles are characteristiec for the
Maestriohtian stage in Furope, According to Brotgzenm S,G,U,
Arsbok, 88, 1945 one of these spesies }seudgtextu%ar}g varians
Rezehak is & guide fossil for the Upper laestrichtian, Towever,
because of the ghort duration of the Maestrichtian stage ard
the great distance of the N,V ., Basin outcrops from the type
locelity it i8 not attempted to correlate with parte of this

stage; and it ie thought that eny sttenpt to do so is ill-
considered even on the basis of armonites,

2. Tertiary
Capdabia CGroup (cia)
i, BRogngerogda CGreengand (Ialeocene)

The Cretaceous-Tertiary boundary in the Giralies
structure {8 clearly marked by the presence of @& persistent
baed of 'Greensand' up to 10 ft. in thickness conformably
overlying the frieble, 1light-dbrown amionite marl, 7his 'Ureengand'
is actually e soft friable, dark green 'calcarcnite' at least BOn
of which consists of glauconite grains,
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A large foreéminiferas)l nesemblape quite distinct
from thoso of the underlying beds, has been separeted from samples
of this 'greenssnd', lsny species are iniex fossils for the
lowest epoch of the Tertiary, nsmely the Faleocens, It is
evident that this microfaunal change is not due to different
depositional conditions (i.e, facies change) bectuse the
benthonic and planktonic components of the fauna are both quite
different from those of the underiying layers, In addition,
this Paleocene assemblage of miorofossils extends upwardas into
different lithologlicasl types such @8 chalks 8nd limestones
without any msrked change,

The first occurrence of Qlﬁ&ﬂ!ﬂ&ﬁléﬁ represented
by the 'pccies.ﬁ;agigﬁlﬂge. Go¥ a E;EEE_I%EQSSSs
4 speciss

and the presence o istinctive ni
is ample proof

G! g;; i%gg;deg ,gex%ggna and G,
he Paleocene, Lower Tertiary age o on, Many

of the forms recorded from the Boongerooda (ireensand are
conspecific with those recorded from the Lower Falsocene
(Seelendian) {n Demmsrk and Sweden, from the lidway formation in
America, and from the Dano-%enxian deposits of North Africa,

Random cxnmples of guch cosmopolitan speciee are An r
ilpoxe B midvayengig, Citharine 8 and

2 r allex,

The following chepracterietic Lower Tertiary
forsminifera are present in the Boongeroods Creensand',

A omalinojdes dangcg
1¢“o:: Agper
ﬂxm‘ plummoides

ggggra-ac eata
, .! na E! Wﬂxgﬂ!iﬂ

v..Illnn ver
vene a8 Ei! npens

and

This l.ower Paleocene 'grcensand" formation hag
& perfectly conformable relationship with the underlying
Maestrichtian ammonite marl, Evidence of centinuwous deposition
fron Cretaceous into Tertiary time, is provided by the incressing
amount of glauconite from the Miria Marl i{nto the Greensand
itself, The continued presence of typiocally Cretaceous forms
in this Faleocene formation alsp suggests continucus deposition,

This conformity 2nd continuity from fossiliferous
Vaestrichtian correlatives directly into fossiliferous Paleocene
beds raiases the guestion of the position of the Danien, The
Danien Stage is usually recognized ss uppermost Cretaceous.
liowever in this ares doth macrofoesil and microfossil evidence
coroborate the views of Horogsowa 1936 and Jeletsky 1951 who
include the Danian in the Tertiary as the lowest stecse of the
Paleocene,

11, Yaders 'Celcarenjte’ (Paleocene)

The loose, dark green, ~lauconitic sand of the
Boongeroodsa GOreensand is conformably overlain by a formation
composed of alternatimg friable and hard laycrs of glauconitic
chalky limestone, The thickmees of this so-called Vadersa
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"Caloarenite” varies from 75 ft, slong the west flank nf the
anticline to about 35 ft. in places alon~ the eest rlank of
the structure and the west flank of the sdjacent Marilla
Anticline,

The Wedera "Calcorenite' formation is not well
distinguished from the similer friedble, gléuconitic, bryozosl,
chalky limestones of the overlying formastion., The forsminiferal
sssemblage is so similor $o that of the “Greensand” that f{t
is difficult torecognise distinctions of even sub-sonal impertance.
The abundant occurrence of yaggnulisggg;s ;oggirgggts the rare
presence of Coleites peticulosus a g existence of large
specimens of Fa: a8 8ps 8ppear to be distinguishin-
palseontolozical cheracters, ‘

111, Pjrie "Calcarenite” ('eleocene)

, Foraminifersl species from this formetion of
friable glauconitic bryokoal limegtone are identical with
those from the two other Faleocene formations whioch conformably
underlie it, Certainly the forma Oibjcides ekblomi, Discorbis

m;d'u¥egsig and Ansulogerina gupang%lar¥¥‘aro more eommon in
reletion to the tota aunsa, stinctiive species which makes
its first appearance in this formation s 5%%§'1521de§ of,
1¥1§§ggggl%g. The composition of the foram eral assemhlage
sti points to a 'aleocene agze for this formation,

Except for the specics outlined above there are

no qualitative grounds for the rccognition of distinct, easily
correlated, foreminiferal zones within the riri: "Calcarenite”,

On the oth=r hand a quantitative nsses:ment
of the frequency per thousand of certain foraminifersl speclies
from successive samples shown that this could yield very detailed
subdivision and correlation of this and other formations,
Since the above method is pather time-absordbing it appears that
pslaeontolegical Zoning of the Faleocene formations is more
favourably based on the oceurrence of regtricted echinoid amd
taerebratulid assemblages or speciess. Obviously such
macrofossil subdivisions can only be enplored in surface sections
and must be replaced by microfossil criterie in subsurface work,
The alternating hard and soft bryozoel chelky limestones of the
Tirie Formation range in totel thickness from 30 ft. at the
south-west end of the struoture, in the Korojon :ool =ares, to
100 ft. in the north-vest st C,¥., Creek.

iv. Cashin Limegtone ('Calcarenite”) (Faleocense)

The hard limestones comprising the Ceghin
Formation form the protective capping to many of the striking
‘eonical buttes, such as Remerkeble {11 end Section Hill, which
occur along the west flank of the anticline, The irie ®Caloarenite’
passes upwards into these conformadbly overlying hard limestone-s
by the increasing prominence of hard limestone bands towards
the contact, Lithologically the Cashin Limestone capping Section
1111 has been deseribed by Condon and party (1950) as a hard,
light buff fine "calcarenite” and that forming the top of
Remarkable '11l, as a hard, dense, yellowishebrown fine
crystalline limestone, The formation is not more thum 45 £t, in
thickness in the C,Y, Creek area 8nd is thought to form the
uppermost part of the 'mlecoene sequence in the ::iralies areca,
Thin sections of the limestone show thsat it is composed largely
of bryozoa similar to those of the underlyin.: ealcarenite, Cnly
a few provisional identifications have been nade of Jorcminiferal
species from thin sections of the formution, These includs:-

Aﬂ 3 lina el‘the
Siblcides pseudgoconvexus

ulinojdes




These species although characteristically Lowepr Tertiary could
indieate Eocene or Paleocene, Hawever the Cashin Limestone
- is assgigned to ralegcens because of litholozical continuity
with undoubted Faleocene deposits below and beoause the
definitely Focene formation overlying it ie different both in
fauna @and rock type.

ve (Ciralis "Calcerenite" (Middle amd Urper Kocene)

There 18 no angular unconformity between this
thick formetion of ferruginous, foraminiferal and bryozoan lime stones
and the umderlying hard, bryozoan limestones of the Cashin
Formation, The contaot between the two is poorly exposed but
whereve® observed, such as in the section 4 mls, S,3.%, of
Jubilee Fore, Giralin, there appears to be transitional lithologye

-~ Thus the absence of Lover locene is not
definitely esta¥lished simply because index fossils for the
Yypresian stage have not been found; mors especimlly as the
Yypresiesn is poorly charactsrized palaeontolosically, except
where 1t i8 developed in mumulitic facies, The hard limestones
of the Cashin Formation and/or tke overlying hard Jubilee
Limegtone, without larger foraminifers, could well reprcaent
the trensition fran raleocene to liddle Hocene and the 1lithology
certainly suggests this, Because of thc ttbsence of 'larger’
foraminifera, and the hardness of these limestones the question
cannot emsily be solved by palaeontolery. The Ciralis Crlcarenite
is best exposed snd developed on the west flank of the anticiine
at the north end in the vicinity of Contipede 1411, and Jubilee
Bore, Nere it atteins a thickness of 260 ft, and coneists
of alternating layers of frieble and hard c¢lauconitic calcarenite
with limonite grains. Limonite gréains and nodules give the
formation a8 characteristic ferruginous apyearance, These 8re
thought to be (lue to secondary replacement of ;lnuconite rather
than derivation of the sediments from a limonitic source,

The larger foreminifera are also often replaced by ironstone,

The foreminifersl assemdblage of this formation
is characterized by 'larger' foraminifera typical of the "a-d"
stages of the Lest Indies letter clmssificetion. Among the

large genera Dis and Asterocy » predominméé® while
MP%, _gg_hﬂi?% and Alveclina srecalso present, The
species of Alveolina and Nummulites repreassented are both most
closely comparable with Fast Indian species such as ggglmgfgggg and
%;ggggggl;ggi. ‘Ag well as these Indo-Pacific forms severa

arge forams occur which were previousaly only known from the
newly appointed Upper Focene of 3outh-fast Austpalia, These
include a new species of V rplella closely related to y.n%eggo
and a new species,of Rotalis, 8 pointed out by Miss Crespin
(Records 1952/61) these now form a 1link for the correlation of
these widely separated areas,

Several species of 'smaller' foreminifera known
from the Victorian Kocene also occur, These sre Notorgtalis sap,

arft, and Siphogaudryina v;ctgt%ﬂgg.‘ The spacies
Stomator ' ong; esoribe y Doreen {rom the uUpper tiooene of
ew zealand, is 8lso represented,

The rolloﬁing species of foraminifera have heen
identified from the Cirolie Formmtion:-

A, 'Larger'Foreminifers
iveolina of. timorenge
pterocycline Stellarig

a8t ero lino gtells

B8 ns or ﬂ! B
Digcocycling dixug s
'..:’~$ .- ﬂ X
bDiscocye: B ¢ merensis

Numgulites {rregulsrie
mulites of Xemmeriingi
Uperculina of yaughap
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Be 'Smaller' Foremjuniferps
- Anomaliuns of . perthensis
4!1!7( 8 gabonife
: 2 o7
!JI;EII!: ap I
Globigerin v{<]:
Lloblgerina u.vsasg

1pbigerins trilcculinoldes
[oborotalle splnules;

lnderma eft brugesy

Notoro alia sp. aff clathrata
aprells mexicans
Stomatopbing torpe
'Blﬂiii!l!a‘sf-« )

3iphopsudryina of yictoriana
Three horizons diltinguished by the assocliation of apparcntly

rcstrioted larger fogamtnirera can be recoynized within the
airalia "Colcarenite”. These are (1)

Alveollins of nse

at thc top of ¢ formatiion.

(8) A level at the middle of the formation with laprge
diecocyclinse and ‘ggggllggg. The speciés are

(3) The first oceurrence of 'larger' foraminifera at the
bage of the formation, These are a small species of Discooyclina

nemely - _
2 v 6ff furporenels
and Aatellp also & small speclcs,
Ce M;gggna

In places, particulaerly along the eastern flank
of the (iiralia Anticline, en irregular formmation of hard to
friadble quartz aandotons overlies the “ocene, :irelis "Calcarenite”,
Because of the obvious erosional disconformity between the two
and because of mmall emount of sand in the overlying Trealls
Limastone this sandatone fomation is placed in the Miocene, A
thin seetion of this Sandstons yielded the following foraminifera
which also points to @ lMiocene age:-

JEN4S 5Dy
11, ZIrealls Limestene. (Lower iocene)

Although no sngular urconformily exists between
this hard white, crystalline limestone and the znderlylng
rerruginoua firalia Chdoaerenite a larcge time breask separates them,
The contact between tiese formations is irregular and suggests
a time bpreak but micropalaeontologicel evidence shows concluslvely
that the entire Oligocene is represented by an erosionfl hiatils,

- The following species of 'larger' foraminifera
occurring in the Trealla lLimestone are Lyplcal of the "f" stage
of the East Ind{sn sequence, This stage is known to be equivalent
to the Burdigslian or Lovwer M{ocene, The species recorded are:-



g restricted forms,

-The Treallé Limestone is the highest stratigraphical unit

in the Girslia area end is widely distributed as &8 thin veneer
(not more than 50 f£4) concordantly capping the Older Tertiary
strata,

CCHCLUSION.

The application of micropslaeontology to the
Upper Cretaceous-Lower Tertiary sequence of the Giralia :inticline
has shown the existense there of uninterrupted deposition from
the Mesozoic into the Cainozoic era, It has also becn possible
to recognise an exact boundary dbetween the rocke of these two
eras, a8 well as between the rocks of the Tertiary ejochs, These
bounderies will be of some practieal value in mapring,

In addition, rrecise correlstion has been made
- with Ruropeen time stages based on the occurrence of restricted
assemblages and epecies of foreminifera, This correletion has
extended the knowledge of Cretaceous-Tertisry paslaeogeozrarhy,
and of the migration of foreminiferal species, The value of
plenktonic, "smaller" foreminifera in long-range correlation has
been demonstrated, &nd age determinstions now show close
egreement with those baged on masocrofossils,

Lastly the sequence has been closely subdivided
into foraminiferal Zones and subzones, which will enable »eompate
local correlation with similer deposits in borings or surface
outcrops.

(H,8, %dgell)
GeOlog;E .

22,9.62,
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