1954/2¢

060882

®. V? Q QECORD /452/.2?

NOTeES onThe CRETACLEOUS-TERTIARY MEGIAERUNR
Of The NRORTHWEST an/rz, WesSTeRn RUSTRRAR
B»/. R.0. BRUNNSCHWEILER

CANnBZRARA 21K marcH 1953,



NOTES (¥ THE CRETACEOUS-TERTIARY MEGAFPAUNA COF
THE NORTHWEST BASIN, WESTERN AUSTRALIA.

R.0. Brunnechwoiler

These preliminary notes deal with the sequence as it is
found in the Giralie Structure. They do not inelude the Tertiary
for exsmple of the Rough Raenge and Cape Range, because systematic
collecting of mogefossils has to date not been done there.

The anslysis of the Cretaceous-Tertiary megafawne from the
Girelis area reveals that the sedimentsary sequence begins with a
transgression upan Palaeogoic rocks in Genomanian, or at the earliest
in Albian_tims. The siliceous siltstones with radiolaria (formation
P or Winning Siltstones of Raggatt, 1936) contain already in their
lower beds emmonites of the family Acanthoceratidae, e.ge.
Acanthoceras (Memtellicerag) cf. vicinale Btole. (Bpecimen found by
Dr. C. Teichert), a characteristic form of the Cenomanian of
Southern India (Octatoor Graup)' and Madagsscar aes well as the
Rear Esst and Europs. '

The Exast dating of the transgreasion is, however, not
possible yot, becsuse megafossils out of the basal glaueonitic
beds, i.e, greensands, have so far not been recorded. It may be,
however, that a microfauna gives the necessary evidence for the
tims being., Besides rare ammonites the said siltstones contain
quite commonly belemites of the family Dimitobelidae and
lamellibranchs, especially Pectinida, the affinities of which have
not yet been worked oute

The next younger formation, conformable upan the siltstones
is the more or less argillaceous "Inocerams Limestone" (formation
R) which consists in places slmost entirely of shell fregments
of a large Inoceramus 'epeciea. The fauna found in this formation
does so fer not allow any definitive conclusion regarding the agee.
Ammonites have not yet been found end the ebumdant gchinid ea,
together with Ostroids, emall brachiopods, Tubulostiids and Encri-
nids are not very conclusive, although certain affinities with the
Santonian Gingin. Chalk appear to be present.

The richest faunal assserblage in the Giralia Cretaceous
is found in the so=-called "Ammonite Marl" (formation S). According



to the ammonites this formation includes the Upper Campenisn
and Lowor Magstrichtien. Of well known (Chile, Graham Lend, Hew
Zealand, Southern Indis, Madagascar) Campsnian gerera found here

I mention Kospmaticeras end subgenus Gunnarites, Tetrngonites,
Pasudophyllites, Paraphylloserss and Phyllopachycerss., Ths Loer
Hogstrichtian genora, found in equal sbundance hore, ere Diplomo=-
geran, Fubaculites, Glyptoxocoras, Pachydiscus (P, egertoni Forbes,

cf. gol llensis d'Orb.), Brahmites (rare), Desmophyllites,
Other ammonite genera, i.e. rether species, as wellhs the

associated lemellibranchs, gastropods end ochinids (rare) also
suggest en Upper Cemprnien- Lowor lnestrichti-n ege. The feuna as
8 whole is firat, 1.0, during the Campanian, clcsoly related to
that of Grahem Land and Madagascar, but later, in the Lower Moo=~
striehtian, devolops strong affinities to the Arysloor/Valuldayoor
founa of Scuthern India. Pro the full wderstanding of this
important fossil assenblage it is necessary, howaver, to

obtain further information regarding the actusl feunistic soning.
This mst bs dme by careful excavation of a section im a suitasble
locality. At present only the general facts are known which
leave many questions open, however conclusive they may bs as
regards the general position in tims of the S-~formation,.

An important fect which hag to be caonsidercd in the age
detormination of the overlying strata is the sbsence -~ within
formation 8 - of the cosmopolitan Upper Maestrichtian scae
ammonites (Sphenodifcus, Indoceras end G.). In othor words the
Sphencdigomn zone (Upper Maestrichtian) is either a) sbsent, b-~)
present in a nom-ammonoid faclies or o) present, but ccntaining an
ammonoid fewna differcat from that elsewhers. Fram the following
explenations it will be seen that the Upper laestrichtian is absent.

Thy “Ammonite Marl" is conformsbly overlain by a veritab;e
greensand, 1.0, formation T KNow T dosa not contain any ammonites
and neither doss any of the following younger formations. This
rales cut case o. But it also rules out b, becsuse a groensand
cannot be regerdcd as a non-ammonoid faciea. On the cantrary
| mony groensends ere kmown to have yielded the largest ammamite
apsenblages ever collected. HEHence it cannot be assumed that for-



matin T represents the Upper lMaestrichtian in s non-ammonoid
faoies., Anothor passible explanation, namely that the cosmopolitan
forms guch as Sphenodiscus (a fast swimmer!) should not
have reached the shores of Western Auvatralia seems also mont
wmlikely, Considering the very close relationship betweon the
West Australien and the South Indian Macetrichtian fauna it is
hardly intelligible why 8 odis s Which 18 well represented
in India, should be sbasent here, vwhareas benthenic crawlers
(Bubaculites, Dinlomoceras) end slow swimmers (Pachydiscus,
 Phyllopachyserss) are present in sbundance in both localitien.
For all the montioned reasons it must be sgsumed that during the
Upper Maestrichtian marine sedimentation 414 not take plaes in
that part of the Giralia ares which is now exposed. I¢ should,
however, not be cverlooked that thim exposed erea is very small
and runa (mfortwnately!) mare or less parallel to the them
shoreline, Ve know therefore nothing sbout the nature of the
ammanite marl And the graensand in a more geaward erea, i.e, to
the west and north-west of the Giralia Range. 1y 18 quite posaible
and even probable that Upper Macatrichtian deposita would be
found to the wost of the present exposurea undernsath the coastal
Tertiary formations. And thece Upper Maestrichtian deposits
would most eortainly contain the fauna of the Sphenodiscan zame.
In ths Giralia Reange we cannot but agsume therefore a
breék botween the twe otherwise quite conformable formations
8 and T, Formation T, the greensend, obviously morks the beginning
of a nov sedimentary cycle which is younger that Mneatrichtian.
It may be rocallod thot greensends are quite commonly known to be
impotent marker beda as regards cyclic sedimentation. Thoy exre
formad usually at the deginning of cycles and often efter s nan~
dopositiongl interval. In the Northwest Besin itsclf the grest
transgroession cf the Upper Crotaceous sets in with a greensend
1ying wnconformsbly upcn Palecozolc rocks. Tho sbgoence of an
uncanformity betusen S and T doas, of courss, not prove a continuous
sodimrentations. The aroa was sccording to all ovidence a very |
gently sloping shelf upon which even minor fluvctuations of sce—
level would have affected comparatively large regions. Suech




particular conditions may also account for the condensation of the
Upper Campanisn and Lower Meestrichtizn into e bed only 7 to 10
feet thick (formation 8).

The prodblem arising now is; What age has ihe greensand, and
vhat tims is represented by the non-depositional interval? As
s2id before the armonites have gone - gone for ever - though
the "greensand emvironment" was most suitsble for them, Thsrs
remains only one explanation; with the groensand we have entered
poat~ammonoid times, 1.8. Danign and or later stages., However,
as will be seen later, the greensand snd the following limestone
formatians U, V and W are older than Ypresisn. Thus forked in
between Maestrichtisn and Ypresian a Danien and or Paleccane, 1.0.
Eontisn - Thangtisn -~ Lendenien age results, and this 1s elso bom
out by the fogsil founa,

Unfortunately the problems connected with the glcbal correlsticn
of all the Post-Maestrichtisn but possibly and or certainly Pre-
Ypresian formations gseem s t1ll far from being solved. Under
these circumstances we may examire also the possidbility of
geatablishing a local stage because strict contemporasneity with
elresfly inown steges is doubtful. This is & correct precedure and
hags often been adopted, e.g. By the United States Geological Survey,
who spplied ( and still aepplies ) the etage nems "Midway" (Midwayen)
for Amorican formsticns which are older them Ypresian and with
certainity yomger then Meestrichtiam, It is glso quite clear
that "IMdway™ is and wes always mesnt to be namd created for local
use. It is obviocusly not poseidble to correlate the American Midway
‘strictly with the classicsl Montlan end or Thanetian/Lendenian
because the pcsitions in time of the reapective boundaries do not
coincide, 1.6. these stages are not quite contemporensous, although
certain time-marking fammal gones may wall be present an both sides
of the Atlantic. They alle¥, however, only a correlation of part of
tho respsctive ssquences, whereas the rest is not accounted for.

The same problem eriges if wa want to 1link up the Northwest
Bagin formationas, T. U. Vo and W (andX?) with eithor the Eurcpesn
.~ "Palaccang®, ths Amorican Midway or other mors or less contemporanecus
sgguences in Neu Zealand, Southern India, Belutachistan, Lybia aend
6. Ve will discover that eertsin Audtralian feinl gocnes can be



correlated, i.e. are contemporaneous with zones in one or more
of the msntioned overseas sequences, whereass other gones seem
to have no equivalents elsewhers.

The formastions T-W are charaeterized by a rich non-ammonoid
megafeuna in which Echinoids, Brachiopods, Bryozoa and Ostreids
predominate. Additionsl forms such as Nautilidas (Deltoidoneutilus,
Hercoglosga) and lemellibranchs other than Ostreids are rather
rare. The four formations are incidentally gyuite diatinct as re-
gards their respective fawmas. In T, the greensand, we find as
gone foseil the large Gryphsea cf. vesicularis Lam. together with
small, fragile Rhynchonellids in great nunbers, whereas in U
the Gryphaes has disappesared complotely and the Rhychcnellids
Just linger with very rare sBpecimens. The zone fossil in U is
Echinocorys cf. ovalis Clark together with a smooth-shelled Tere-
bratulid. In V Echinocorys has disappcared and the ebundant zone
form i8 another smooth-shelled@ Terebratulid, different from the one
in U. A4ls0o in V a feow end mostiy irrsgular Echinids sasre found
belonging to the famlly Ananchitidse. Formation W displays & meg-—
nificant fauna of Echinids and Bryozosa, whereas the smooth-shelled
Tercbratulids almost disappear. 7The Echinid fauna shows local
@{fferences as as regerds the predominance of regular or irre-
éular genera, but as a whole it contains a combination of Creta-
eeous with Tertiary forms of both regular and irreguler generae.
Amang tho Cretaceous forms there are for example Rolaster and Cer-
8iester in asbundance, and as a comman Tertiary genus Schizsster
my be mentioned,

The whole fauna, 1,8, the conmbination of successive faunas
| has wndoubtedly & unique aspsct end correlation ia d1fficult. The
gaographically nearest similar sequence iz found in Southern Indias,
i.6., the Hiniyoor and Nerinea Beds, which have always been rcgarded
as Danien. Although little is known ebout them it is clear enocugh
that their fmuna hes a quite different facies. With the exception
of the Nautilid Horcoglossa, found aleso in Australia, there are no
comnon genera, not to mention species, but Herceglessa is not a vory
rgliable zone fossil. Another sequence of similar age then
is found in Western India (8ind, Belutschistan). There we meet



gryphaea vesicularis Lam. again in beds which are regarded as Danisn
in age. It will be noted that this may permit correlation of our
greensand (formaticn T) only, whereas there agein equivalents of
our U-W faumas seem to de absent in Sinde On the other hand
precisdly these faunas = but not T - may be contemporaneous with
the North and East European Danian vhere the prolificness of
Echinids (also with Echinocorys and Holester) is Jjust as marked as
in Auétralia. But there asgain an equivalent to owr formation V
with i1ts scarceness of Echinids and sbundance of amobth-ahened
Terebratulids is wnknown.

Approximately contemporaneous formations are also known from
the Americas, particularly from Northern America. The Vincentowmn
8and of Now Jersey for example contains Echinocorys ovalis Clark
and Holaster and may therefore be campared with omr formations U-W
as well as with the North European Danian. The Midway of the
Southern United States on the other hand contains a msgafauna
which hes little in common with oud T-W. It contains neither
Echinocorys and other Ananchitids nor the Rhynchonellids and
Terebratulids like the Australlian formsestionse. Oysters are
cortsinly common in the Midway, but the spscies sre @ifferent from
Gryphaea vesicularig Lam. Hence strict contemporaneity with the
Midwey is also rather unlikely. The great and even striking
similsrity of the Midway microfauna with that 6f our T-W indicates,
of course, that the two cannot be very far apart imn tims., If,
however, end as 1t appeers from the other mentioned correlations
the Giralis T=W aeéuence is slightly older than the Midway, 1.6. 1if
it 1a Danien, then g comparison with Amsrica 1s impossible, because
there the Danian is sbsent. The Midway is transgressive upon the Maoe-
strichtian and nobedy knows so far whether the microfeuna of the
Midway has not alresdy existed during Dsnien time, as it is actuslly
suggested by the evidence from Western Australia. It is in this
regard roally unfortunate that the faunal differences or similarities
between the type meeticns of the European Danian, Montian end
Thanetian are not very well knowmn.

The following conclusions result therefore regarding our

Giralia formations T-W (and X?).
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1) They are younger than Mseastrichtian and older than
Ypreaian,

2) They contain a Danien macrofauns together with a Midwayen
mierofauna. '

3) Merine formations of similar age overseas are ranged ¢{ther
into Denian, Montian and Thanetian/Lendenian (im Europe,
Rorth Africa and the Middle East) or into Jerseyan and or
Mdwayan in North America.

L) Strict contemporaneity of the Giraslis segquence as a whole
with one or more of those overseas cannot be proved and
may even be unlikely. It cen only be proved £c® indi-
vidual zones which form but part of the whole sequence,

As mentioned ebove the Ypresian is sbsent and the Lutetian
follows direct and conformsble upan formation W. In the uppermost
beds ot the latter indications for a bresk are anparent,
especially in the northern part of the Giralia ares. Micro- and
Megapalaeantologlical investigations have proved the sbsence of
the lower Eccene snd the presence of the transgressive Lutetian,
which contains Aturoidea, Hercoglassa (!), Ostreids and large
Terebratulids as well as Gasatropods such as Gisortia (Vicetia)
depressa Sow, a8 well knowr form in the Lutetian of the Northern
Hemisphere (for the first tims recorded in the southern hemisphere).
In the formations younger than Lutetian, which mp}udea Y, no
pystematic collecting has been done and this pre;‘;:minary and

sumnarizing note ends herewith,

Cenberra, 27th March, 1952.
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