PELAGIC FOSSILS (ATURIA, PENGUINS, WHALES) ¥rom THE
TERTIARY or SOUTH AUSTRALIA

By M. F. GLAESSNER, Uxiversity or AprLaibe

Plates xxxiv-xxxvi and text fig. 1-7

INTRODUCTION

Tue study of the fossil remains of pelagic animals is one of the most promising
approaches to the problem of inter-regional stratigraphie correlation. The re-
assessment of the relative ages of Tertiary strata in southern Australia which
is now in progress, makes it necessary to record all available information on
fossils representing pelagic animals, and therefore likely to be encountered in
other areas. The fonr groups disenssed in the present contribution, the Cepha-
lopod genus Aturia, the penguins, squalodont whales and cetotheriid whales, are
approached from different points of view. Ample material of Aturiz is now
available which makes it possible to revise taxonomie concepts and define the
regional stratigraphie value of at least two speeies. The use of Atwria for inter-
regional correlation will depend on a general revision of its morphogeny and
taxonomy, based on direct comparison of specimens from different parts of the
world which are traditionally placed in different species of unknown genetie
relations.

The discoveries of penguin bones are recorded only from a stratigraphie
and biostratonomic viewpoint, and a correction is made in the age determination
of the only specimen which had heen previously deseribed. A morphological
and systematie study of this material will be undertaken by Dr. G, G. Simpson,
who is a noted specialist in this field and has better facilities for comparison at
his disposal.

A single squalodont tooth is deseribed mainly because of its excellent pre-
servation and obvious differences from all known Ausiralian cetacean teeth.
It gives hopes of further discoveries in this field, Beeause of the rapid and
comparatively well-documented evolution of this group, sueh discoveries will
eventually lead to important stratigraphie conclusions.

The re-discovery of a long-lost, exeeptionally well-preserved skull of a whale
is announced. It is recognized as the first Australian representative of the
Cetotheriidae, the ancestors of the whalebone whales. Detailed study and
identification of this skull has to be postponed, but it is hoped that the recording
of the oceurrence will lead to further discoveries in the field.
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1. ATURIA IN THE TERTIARY OF SOUTH-EASTERN AUSTRALIA
Aruria cLarget Teichert
Plate xxxiy, fig. 2, plaie xxxv, fig. 3 and text fig. 1-3

1919 Atwria aturi (Basterot) Newton, Malae, Soc. London, Proe., vol. 13, p. 160,

pls. 5, 6.

1939 Aturia cf. A, ziczae (Sowerby) Miller and Crespin, . Paleont.. vol, 13,

p. 80, pl. 14, fig. 1.

1944 Aturia clarkei Teichert, .J. Paleont., vol. 18, p. 79, pl. 15, fig. 1-4, pl. 16,

fig. 1-2, text fig. 2.

1947 Deltoidonautilus bakeri Teichert, Min, Geol. J. Melbourne, vol. 3, No, 2,

fig. 1-2.

1947 Aturia nov. sp., Teichert, Min, Geol, .J. Melbourne., vol. 3, No. 2.
1949 Aturia clarker attenuata Teichert and Cotton, Ree. S,A. Mus, vol. 9,

No. 2, p. 2565, pl. 21.

Material. Types: Holotyvpe of A. clarkei, UW.A. No. 21406, paratyvpe
U.W.A. No. 21407; holotype of A. clarkei attenuata S.A DM, No. PDO27, holotype
of D. bakeri M.U.G.D. No. 1939.*

Other material. Christies Beach-Port Noarlunga seetion, S.AM. P5219,
P7153, P5944, P59564, P5937 (probably from this locality), A.U.G.D, F15102-5,
Maslin Bay A.U.G.D. F15099-101, Cawmpbelltown (north of Adelaide), from a

“The following abbreviations are used for collections in which specimens here referred
to are kept: A U.GD.—Adelaide University Geology Department, M.U.G.D.—Melhourne Uni-
vergity Geology Depuartment, S.AM-—South Aunstralinn Museum, (LW.A—University of
Western Australin Geology Department,
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depth of 60 feet in a well, S,AM. 7017. !Northern Yorke Peninsula (between
Clinton and Ardrossan), A.U.GLD, F15106, This specimen was found without
a label in the old eolleetions; its peenliar preservation in a silicified vlauconitie
limestone with sponge spicules suggests that it eame from this area,

Preservation. Most of the 15 new specimens are well-preserved internal
moulds of varying sizes, ranging from a diameter of only 35 mm, 10 a frag-
mentary large adult speeimen with chambers 45 nun, long on the venter, The
body chamber is partly preserved in only one specimen, The shell is present
only in specimen 15102 in which parts of the surface are perfectly pregerved.
It is replaced by siliea in F15106.

Remarks, A, clavker was fully deseribed hy Teichert (1944), The abun-
dant new material shows that it is impossible to distinguish the proposed South
Australian subspecies A. clarkei attenuata from the Western Australian types
in the manner proposed hy Teichert and Cotton. The original deseription of
A. elarkei atlenuata does not enumerate the differences between it and A, clarkei
clarkei, but the stated resemblances with .. australis, i.e., “the general propor-
tions of the shell, particularly the narrowly rounded venter, and slight depression
along a ventro-lateral zone,” can be taken as indications of its diagnostie sub-
specifie characters, particularly as allenuvata was regarded as “‘intermediate
hetween the two species” (Teichert and Cotton, 1949, p. 256). The study of the
new material from the type locality and adjoining areas, including specimens
more than twice the size of the specimen deserthed by Teichert and Cotton,
shows that these characters are not present in adult ghells and that at the size
of the holotype of A. clarkei the venter in the South Australian specimen is less
“narrowly rounded” and the depression on the ventro-lateral flanks disappears.

The examination of the fragmentary holotype of Deltoidonautilus hakeri
showed that the curved “suture lines” figured by Teichert (1947, fiz. 3) are not
external sutures hut oblique gections acrogs the inner portions of the septa on
the deeply eroded right lateral snrface of the specimen fiured in Teichert’s
fig. 1. DPreparation of the other flank revealed the true septa whieh prove that
the specimen belongs to the genus Aturie. The apparently angular venter is
the result of abrasion. The sulnre as now revealed (text fiz. 1) resembles that
of A, elarkei in the characteristic shape of the lateral lobe and saddle, In this
small specimen they are elose-set, but in a large specimen from the same loecality,
recorded by Teichert as A. sp., they are more widely spaced, as in the typical
A, clarkei (text fig. 2), Another point of agreement between the holotype of
A. elarker and thig specimen is seen in the relative position of the tip of the
lateral lobe and the ventrolateral shoulders of the ventral saddles of the preced-
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Fig. 1. Aturia clarkei Teichert. Suture lines of the fragment described as Deltoidonautilus
bakeri Teichert, 1947. Diagrammatic. Further preparation has sinee revealed some
additional details,

Fig. 8. Aturia clarkei Teichert. Suture lines of the fragment described as Atwria nov. sp.,
Teichert, 1947,

Fig. 3. Aturia clarkei Teichert. Suture lines of holotype.

Fig. 4. Aturia stansburiensis Glaessner. Suture lines of holotype.

ing sutures. The tips of the lateral lobes are always placed a short distance
towards the ventral side from the rectangular shoulders so that they come to
lie against the straight transverse portion of the ventral saddle and the successive
suture lines are “staggered” in this region. This is never found in the specimens
from the type horizon of A. clarkei attenuata. In these the deepest points of
the lateral lobes are very sharp and are in line with the sides of the ventral
saddles. Tt is therefore necessary to emend the subspecies affenuatae, basing it
on the character and alignment of the lateral lobes alone. A. bakeri, which was
based on a fragment, is probably a synonym of A. clarkei clarkei. The separation
of the subspecies atienuata as emended appears to have some biostratigraphie
significance as one specimen found recently #n sifu in the Blanche Point Marls at
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Blanehe Point, and another which comes probably [rom the eqguivalents of these
marls on Yorke Peninsula (but was not labelled), have the “staggered™ arrange-
ment of the suture lines which is seen in the typical /. clarkei. The holotype
of A, clarkei attenuate and all other South Australian specimens listed above
whieh have the lateral saddles and ventral lobes aliened come from the under-
lying Tortachilla Limestone.

Stratigraphic position and age. Two ol the South Australian specimens
come from the type locality of the Tortachilla Limestone at Maslin Bay, where
they were found just south of the hut known as “Uncle Tom’s (fahin” (Reynolds,
1953), about 3 feet shove the base of the formation. The specimens from
Christie's Beach are also from the Tortachilla Limestone, about 7 miles north
of Maslin Bay., The specimen from Campbelltown is preserved in a glanconitic
limestone which is the probable subsurface equivalent of the Tortachilla Lime-
stone in the Adelaide Plains Basin, about 22 miles northeast of Christie’s Beach.
The Tortachilla Limestone grades upward into the “transitional” member of the
Rlanche Point Marl in whiech Hantkenina alabamensis compressa and other
distinetive Upper BEoeene foraminifera were found by the late Mr. W. J. Parr.
A single specimen of A. clarkei with the typical arrangement of septa was found
at the top of the succeeding Banded Marl member of the Blanche Point Marls
at the southern end of Blanche Point, about 40 feet above the Tortachilla Lime-
stone. The type specimen of “Deltoidonautilus bakeri” came from a phosphatie
nodule bed near Princetown overlain by strata containing smaller foraminifera
whieh indieate a transition from “Janjukian” to “Baleombian” (Parr in Baker,
1944), i.e., Late Oligocene or Barly Miocene age. Teichert considered it and
the larger Aturia as possibly derived from the Eoeene of which lower members
are preserved east of the Gellibrand River. The large specimen shows clear signs
of wear prior to deposition, as the deeply worn surface of its internal mould is
coated with fossiliferous ealeareous material.

The Western Australian speeimens of A. clarkei are probably alse of Late
Eocene age. I have previously suggested that age for the Plantagenet beds
in which Newton's apecimen was found (Glaessner, 1953), and the same age
is now assigned to the Tertiary strata of the Kennedy Range in which is the
type locality of the species (oral information from Dr. R. O. Brunnschweiler),

ATURIA STANSBURIENSIS SD. NOV.
Pl. xxxiv, fig. 1a, b

Material. A single well-preserved and undeformed completely septate
specimen, partly an internal mould and partly a cast. A.U.G.D. No, 15109, coll,
0. 8. Rogers, don. Dr. J. Verco.
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Occurrence. Stansbury, Yorke Peninsula, in bryozoal limestone.

Description. A large specimen, diameter about 120 mim., maximum thieck-
ness about 50 mm,, maximum height of last ehamber T1 mm., median height of
last chamber 50 mm. The shell is not preserved. The whorls are compressed,
flattened laterally and narrowly rounded ventrally. The flanks are slichtly
inflated near the inner and compressed near the outer third of their height,
There are 14-15 chambers in the last whorl. The sutures are shaped as in
A, elarkei, and show the “staggered” arrangement described above.

Comparison., This form differs from A. clarkei clearly in the shape of the
coneh which is much more laterally compressed and has a more marked ventro-
lateral compressed zone. The chambers are shorter and more closely set. Other-
wise the septation does not deviate from the typical shape of the suture in
A, clarker. It differs from A, australis in the shape of the suture line.

Stratigraphic position and age. This species comes from a hryvozoal lime-
stone which is the equivalent. of the Port Willunga Beds of the Maslin-Aldinga
Bay standard section. The typieal foraminiferal fauna of the Port Willunga
Beds with Sherbornana was found at Stanshury but has not yet been deseribed,
The age of these beds is considered as Late Oligocene.

Aruria AUsTRALIS MeCoy
Pl. xxxv, fig. 1a, h and 2

1944 Aturia australis McCoy, Teichert, J. Paleont., vol. 18, p. 73, pl. 14, text
fig. 3.

Material. 1. Muddy Creek, Vietoria, A.U.G.D. No. 15108, 2. Naracoorte
Quarries, South Australia, S,A.M. No. 10544, No. 8810, and probably also
A.U.G.D. No. F15097-8 (received without label from Kingston School). Both
collections include partial internal monlds of several specimens, 3. Table Cape,
Tasmania, M,U.G.D. No. B118. 4. Mt. Gambier, South Australia.

Preservation. The specimens [rom Muddy Creek are mostly perfectly
preserved shells. Those from Naracoorte are mostly large internal moulds whieh
are perfect and not ecompressed, but tend to become disjointed. The specimen
from Table Cape is a fragment of an outer whorl of a large conch with the
chambers ventrally up to 40 mm. long. Only an internal mould of a single
chamber is available from Mt. Gambier.

Remarks. The characters and affinities of this species were recently dis-
cussed by Teichert, who showed that an orally directed bulge in the septum just
above the siphuncular orifice, the even curvature of the lateral saddle (Teichert,
1944, fig. 2, 3), and the compressed shape of the conch distinguish this species
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from A, clarkei, Nothing can be added to his detailed description exeept the
ohservation that the distinguishing characters are also clearly recognizahle in
internal moulds. The only new record is that from Naracoorte.

Stratigraphic distribution and age. Teichert had restricted the strati-
eraphie range of A. australis to Miocene, following Singleton. This is undoubtedly
correct for its type locality, Muddy ('reek, and for Beaumaris, in Vietoria.
Teichert questioned the New Zealand records which have since heen eliminated,
with the exception of a Late Oligocene or Karly Miocene “A. ¢f. australis”
(Fleming, 1945). Teichert also doubts the correctness of the record from the
Gellibrand River, hut neither this materisl nor the specimens from Brown's
(reek to which (Chapman referred are available tor re-examination. The species
also oceurs at Spring Creek near Torquay ( Vietoria), Table Cape (Tasmunia),
and Mt, Gambier (South Australia). At all these Jocalities a foraminiferal fauna
whieh is older than that from Muddy Creek was found and the age of the strata
is probably late Oligocene. The age of the limestone at Naracoorte has not
vet heen established, but it is probably not mueh vounger than the Mt. Gambier
limestone. .1, austrelis has not heen found in the FHocene where A. clarkei
oecurs. The relationship hetween the two species is therefore not one of con-
temporaneity in different areas, but one of substitution in time., This should
make them most valuable index fossils.

2. THE OCCURRENCE OF TERTIARY PENGUIN REMAINS
IN SOUTH AUSTRALTA

In 1938 Finlayson deseribed the first fossil penguin hone from Australia.
a left humerus, which he named Palaceudyptes cf. antarcticus Huxley. Three
more pengnin bones have been found recently in the Tertiary of South Australia.
PPending deseription and identification of these remains, which will be under-
tuken by Dr. G. G. Simpson at the American Museum of Natural History where
the necessary comparative material is available, only a record of their discovery
and stratigraphie relations is ineluded in the present communieation.

The first specimen was found by W. Burdett at Witton Bluff, at the southern
end of Christie’s Beach, about 16 miles sonth of Adelaide. The deseription given
by Mr. Finlayson was baged on the lateral (external) aspeet of the bone (S.AM.
No. P7158). It has since been freed from the matrix which is a soft glaneonitic
marl., It comes from the “Transitional Marl” Member which forms the base
of the Blaneche Point Marls and overlies 1the Tortachilla Lomestone at this
locality as it does at Maslin Bay 7 miles further south (Reynolds, 1953), where
W. .. Parr found Hantkenina alabamensis compressa and other Upper Eoecene
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foraminifera in the Transitional Marl. The foraminiferal faunas from this
locality and from the matrix of Finlayson’s Palaeeudypies show close agreement.
Their investigation is proceeding. Howehin had incorrectly econsidered the
marine sequences at these localities (below transgressive Pliocene) as Miocene.

In 1952 T found another penguin bone, a right tibiotarsus (S.A.M. No.
P10862) in situ just below the top of the Banded Marl Member of the Blanche
Point Marls north of Port Noarlunga Jetty, at the base of the cliff extending
southward from Witton Bluff, at high water level. This bed is, according to
Miss M. Wade who mapped and measured the eliff seetion, about 20-25 feet above
the Transitional Marl. There is no significant change in the foraminiferal fauna
and the age of the bed is probably Late Eocene. The proximal end of the hone
was eroded away by the sea and the distal end as found in the rock matrix was
incomplete, probably because of weathering prior to embedding. The shaft of
the bone is well preserved.

A third bone (pl. xxxvi, fig. 1a, b), a right humerus (S.A.M. No. P10863),
was received soon afterwards from Mr. P. Pritchard, of Mt. Gambier, Mr.
Max Pritechard had found it in Pritechard Brothers’ building-stone quarry
about 71 miles west-north-west of the town of Mt. Gambier. It was completely
embedded in bryozoal limestone but the distal end was lost when a block of stone
was cut during quarrying operations. The proximal part is ecompletely preserved
but its surface is worn. When the matrix was carefully removed from the surface
of the shaft of the humerus it was found marked with several deep grooves
running across it obliquely on both sides. Thev are sharp-edged, narrow, and
slightly irregular on the external side, and shallower, with more rounded edges,
on the internal side. They are obviously injuries inflicted by some animal, either
in connection with or subsequent to the death of the penguin. They were infilled
with bryozoal limestone matrix. The contrast between the sharp somewhat
splintered cuts on one side and the corresponding smoother depressions on the
other eould be due to slight abrasion of the upper surface by current-driven sand
on the sea floor prior to complete embedding. This was suggested to me by
Mr. I’. Lawson, of the South Australian Museum. It is thought that the parallel
cuts were made by the bite of a shark or a squalodont whale. Large sharks’ teeth
occur in the Gambier Limestone, and the tooth of a Squalodon, found at the
same time as this bone, is deseribed below.

The fourth penguin bone, a small left femur (S.A.M. No. P10870) was
found and presented to the writer by Mr. D. J. Leonard, of Adelaide, who
discovered it while working on the surface of a Mt. Gambier building stone
block. Tt was taken from tlfe matrix undamaged, but both ends showed signs
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of wear and weathering prior to embedding. Bryozoal colonies were found in
growing position attached to the surface of the bone. The proximal part was
deeply splintered with a V-shaped edge, suggesting that this part may have
been bitten off, Abrasion wounld have removed the projecting caput femoris
rather than an adjoining triangular portion.

The Gambier Limestone, a thick-bedded ageregate of coarse hryozoal,
echinoderm and mollusean fragmentary and complete specimens, is younger than
the Blanche Point Marl and corresponds in lithology and general character of
its foraminiferal fauna (whieh is being examined) to some of the Port Willunga
Beds of the Maslin-Aldinga Bay Section, Typical Eocene and Miocene fora-
minifera are absent and the age of the deposit is considered as Oligocene, It
rests unconformably on the paralic (intermittently marine) sands and clays
of the Knight Gronp.

The stratigraphic position of the four penguin bones is shown in Table 1.

3. A CETACEAN TOOTH FROM THE GAMBIER LIMESTONE

SQUALODON GAMBIERENSE S]), nov,
Text fiz. ba-¢

Material. One isolated perfectly preserved molariform tooth, probably from
the right mandible.

Occurrence. Gambier Limestone, Pritehard Brothers’ quarry, about T}
miles west-north-west of Mt. Gambier. Presented hy Mr. P. Pritchard, of Mt.
(Gambier, 1952.

Age. Probably Late Oligocene,
Holotype. A U.G.I. No. F15107.

Diagnosis. The species is based on a compressed molariform tooth in which
both entting edges are denticulate, the mediau cusp is large, the enamel is
smooth on the labial and finely vertically ridged on the lingual side near the
hase: the roots are widely separated below a thin isthmus.

Description. The tooth, which is unworn, shows a compressed, triangular,
denticulate erown and two widely separated roots which are joined below the
crown by a thinner lamina (“isthmus”) to about one-third of their length. The
crown ends in a strong median point which has a long curved anterior and a
shorter almost straight posterior eutting edeze. The anterior edge of the tooth
shows three denticles decreasing rapidly in size downward, The first (upper)
resembles the median point in shape but is much smaller. The second and third
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are conical. The eutting edge which is pronounced on the first and second
denticle vanishes on the third. 1In some plaees, such as the base of the main
point and the anterior edge of the upper denticle, is seems to show a minute
secondary dentienlation. The posterior edge of the tooth shows four well-
developed dentieles which deerease regularly in size downward, and a minute
trace of a fifth. The eutting edge extends to the posterior end of the fourth
denticle and shows a fine secondary denticulation on the posterior edee of the
third. The maximum antero-posterior diameter of the tooth lies above the
base of the crown, owing to the pronounced curvature of the edges of the third
anterior and fourth posterior denticles. The general outline of the erown is
broadly triangular, the points of the denticles being directed upward rather than

Fig. 5. n-e. Squaloden gambierense (Hlaossner,  Holotype,  a, labial view ;) b, Tingual view; o,
anterior view. Nat, size (approx.),

forward or backward. The hases of the denticles are separated by pronounced
“valleys” extending up the slopes of the erown. There is also a short, wide,
median depression leading from the centre of the erown towards the isthmus.
(On the labial side the surface of the enamel is perfectly smooth and only slightly
fluted by the “valleys™ hetween the denticles. On the lingual side there are faint
straight vertieal rugosities which eonverge in the direction of the main point
and disappear without reaching it. They do not form any prominent projecting
points on the surface. The base of the enamel crown is a sinuous line, faintly
Sshaped above each root base and rising to an angular deep embayment labially
and a rounded shallower embayment lingually. The roots are constricted below
the erown, with irregular shapes and roughly triangular trausverse sections. The
maximum antero-posterior diameter of the posterior root exceeds that of the
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anterior root, but there is little difference between (heir transverse diameters.
The distance hetween the roots varies little though the lower end of the anterior
root ig slightly eurved backward. The isthmus ends below in a sharp edge which
is piereed in the middle by a pin-hole opening.

Measurements. Antero-posterior diameter (maximum) 30 wmm., antero-
posterior diameter at base of crown 27-4 mm., median height of erown on lingual
surface 22+0 mm., median height of erown on labial surface 203 mm., maximum
height of erown (from lowest level of enamel vertically to main point) 260 mm.,
maximum thickness of erown 11-0 mm., length of isthmus (labial) 12-5 mm,,
length of isthmus (lingual) 90 mmn., length of anterior root over 30 mm., length
of posterior root over 29 .. transverse diameter of roots about 10 mm., antero-
posterior diameter of posterior reot 13:2 mm., antero-posterior diameter of
anferior root 10-1 mm., maximum antero-posterior diameter at maximum con-
vexity of roots 29:2 mm., same immediately below crown 27-2 mn., total length
(height) of tooth as preserved 54 mm.

Discussion. 1n 1881 Sanger established the species Zeuglodon harwoodi on
a molariform serrate tooth “and the fragments of a second” which was left
undeseribed, The type material scems to have been lost (Hall, 1911), It eame
from a fossiliferous yellow caleareous clay on the River Murray near Wellington.
South Aunstralia. None ol the fossils Trom that loeality as named hy Sanger.
who considered them as “Eocene,” gives any definite indieation of age, but they
are definitely pre-Pliocenc. The accompanying fauna consisted of sharks,
Aturia, lamellibranchs, gastropods, and echinoids. The exaet locality is not
known. The tooth is eompressed and rather small, the antero-posterior diameter
being 23 mam. and the median height of the evown 19 mm. There are four
denticles on the anterior and six on the posterior edge. The median cusp is not
much larger than the adjoining lateral denticles. The surface of the enamel
18 not deseribed in the text but appears smooth in the drawing which is probably
correct. Cloarse rugosities such as appear on other Australian squalodont teeth
would have attraeted the author’s attention and would have been mentioned in
his otherwise detailed deseription. The roots are broken off below a thin con-
necting “isthmus” and the author was “inclined to think that possibly the
isthinus was wanting in the portion broken off, so that the pillars became two
distinet fangs” (p. 299). These details are iuportant in the interpretation
of this fossil.

The species was discussed by Hall (1911), who attributed to it a tooth
from Mt. Gambier on account of a similarity in the thickness of the roots which
he considered as different from those of Parasqualodon wilkinsoni MeCoy., e
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thought that “such a marked differenee in the proportionate size of the roots
wonld probably be correlated with differences in the strength of the jaws”
(p. 258) while he considered the “variation in the ornament” as less important.
On that basis he established the genus Perasqualodon for MeCoy’s species and the
genus Metasqualodon for Sanger’s species, deseribing it as follows:

“Roots of molaritorm teeth slender and only a little longer than the height
of the erown, the two fangs conneeted by a thin ‘isthmus’ much as figured by
Lydekker in Prosqualodon, but the fangs more nearly approaching one another,
The material does not inform us as to whether the fangs were connected through-
out their length by the isthmus, or whether they projected freely bevond it.
Lateral cusps rather large. Ornament as in Parasqualodon.”

This generie description is obviously influenced by Hall's assignment of
the tooth from Mt. Gambier (in the National Museum of Victoria) to Sanger’s
species.  The study of more complete remains of toothed whales shows elearly
that Hall’'s basie assumption was wrong and that the ornamentation of the
surface is a valid taxonomie character while the “proportionate size of the roots”
depends on the position of the teeth in the jaws. Kelloge (1923, p. 20) stated :
“The ornamentation of the emamel erown (of the tooth from Mt. Gambier)
suggests a closer relationship with Parasqualodon wilkinsoni. In that case this
tooth represents one of the posterior premolars,” Flynn (1948) fully deseribed
a fine skull of Prosqualodan davidi and on this occasion revised Hall's identi-
fieations. This led to the following revision of the legend to Hall's plate 36:

Hall Flynn Locality

Fig. 1 ?Parasqualodon wilkinsoni ? Waurn Ponds

Fig. 2. 5 " Prosqualodon davidi b5 "

Tig. 3. . 4 ” - Spring Creek

Fig. 4 = E . ” Table Cape

*Fig. 5 e Parasqualodon Castle Cove
wilkinsoni

Fig. 6. Metasqualodon harwaodi ?Parasqualodon Mt. Gambier
willkinsoni

*Fig. T, = @ Metasqualodon Wellington

harwoodi
(Figures of holotypes are marked in the above list with ®.)

Though neither Kelloge nor Flynn are guite definite in assigning the tooth
of Hall's fig. 6 to McCoy's species, it obviously does not belong to Metasqualodon
or to Sanger’s species. The genus Wetasqualodon vests therefore on the lost
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specimen from Wellington only, and until another similar speeimen is found it
cannot be redefined or properly understood. The new tooth from Mt. Gambier
regemibles Sanger’s fig. A (=Hall’s fig. 7) only in the smooth erown, but differs
in the size and momber of denticles and particularly in the very large size of the
main eusp. Its substitution as a neotype of Métasqualodon harwoodi wonld not
he justified.

Abel (1913) had tentatively placed Zeuglodon harwoodi in the genus MVicro-
zenglodon Stromer (Type Zeuglodon caucasicum Lydekker). The discovery
of a new specimen from the Oligocene of the Caucasus, belonging or at least
closely related to Liydekker's species (Rjabinin, 1938) proved that the skull of
the Caucasian form has the chavacter of the Archaeoceti and not that of the
squalodontids.  Abel had proposed the establishment of a family Microzeuglodon-
tidae within the Archacoceti. A distinetion between Archacoceti and Squalodon-
tidae on the basis of isolated teeth is diffienlt but not impossible, and perhaps
not very important if there has been a gradation from the older to the younger
group as some authors postulate. The differences in the tecth have not heen
clearly stated, but in bhis deseription of Kekenodon enamata Heetor, Kelloge
(1923, p. 27) says: “The unusnal appearance of the accessory cusps, the charac-
ter of the enamel surface of the ¢rown, and the large size of the teeth are
peculiarities which place this forin among the zeuglodonts. Sugh featuves are
imknown for any squalodont.” He assigned to the Archacoceti Phococetus
pasconum ( Delfortrie), which was based on a single tooth, as their youngest
representative (Lower Mioceue), The appearance of the aceessory eusps and
the character of the enamel surface, revealed by further preparation of the
holotype, which will be redeseribed elsewhere, place Squalodon serratus Davis
(Lower Oligocene, White Rock River quarries, Okuku River, North Canterbury,
New Zealand) in the vieinity of Kekenodon, but it is muech smaller than any of
the teeth of K. onamata. 11 had heen suggested by Flynn (19458, p. 186) that
Navis’ gpecies might belong to Parasqualodon wilkinsoni MeCoy, but this proved
to be incorrect,

The new tooth from Mt, Gambier differs in the character of the aceessory
cusps. the wain cusp, the enanel surface and the roots from all these genera
and species, inelnding Parasqualodon and Prosqualodon. Although it resenibles
typical Archaeoceti such as Dorudon in the ontline of the crown and the separa-
tion of the roots, it is smaller and mueh more compressed and resembles more
¢losely species of the genera Neosqualodon and Squalodon. The teeth of Neo-
squalodon are much smaller. The teeth of Squalodon are often of the size of the
present specimen, but in most species their surface ix more rugose. It is signi-
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ficant that a speeies distinguished mainly by smooth enamel, S. dalpiazi, was
recently deseribed by Fabiani (1949). He has also shown that the roots of
§. scillae (Agassiz) (8. melitensis Blainville sp, in Kellogg, 1923) are straight
and not convergent at their lower ends. The median eusps of molariform teeth
of Squalodon are often strongly developed, as in the present species. For these
reasons it is best assigned to the widespread genus Squalodon, though confirma-
tion from at least the discovery of complete jaws is still required. Benham
(1942, p. 267) has referred isolated more strongly seulptured teeth from the
Middle Oligocene of New Zealand to a species Squalodon andrewt. This material
requires further investigation.

4. FPIRST RECORD OF A CETOTHERIID WHALE FROM AUSTRALIA

In 1885 R. Tate, in a paper on the geology of the Murray River Basin, under
the heading “Species of the Lower Murravian,” stated :

“This series is characterized rather by lithological than palacontological
characters, which latter are somewhat negative, as the species are few in number

Fig. 6, 7. Aglaocotus? sp. nov. 6. Diagrammatic dorsal view of eranium, S0—supraoceipital
shicld, PA—parietals, SOP—supraorbital process of frontal, SQ—squamosam. Ahbout
1/9 nat. size. 7. Diagrammatic frontal view of broken eranium, showing slope of
supraorhitul processes.

and somewhat sparsely distributed. Cetacean remains have oceurred to me
only at this horizon, notably at MaeBean’s Pound, four miles from Blanche-
town, whence T obtained the entire lower jaw of a balenoid whale, six feet long,
and at Murbko, 14 miles north of Blanchetown, whence 1 obtained a eranium,
The anterior half of a Paguroid (sic) fish in excellent preservation was obtained
at Morgan from these beds.” (Tate, 1885, p. 41.)
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Sinee that time there seems to have been no further reference to the whale
eraninm from Murbko. Enquiries have now resulted in the re-discovery of this
gkull in the colleetions of the South Australian Museum (No. P63). Incidentally,
Tate’s pacroid fish was found in the colleetions of the Adelaide University
Geolozy Department (No. F15110) and is now heing deseribed hy Mr. T. Seott.
The beds termed “Lower Murravian” by Tate are eurrently placed in the Lower
Mioeene.

"The posterior portion of the skull is well preserved and entirely undistorted
(fie. G, 7). Tt is 480 wm. wide between the broken ends of the zysomatie
processes and over 300 wm. lang from the oecipital condyli to the broken
anterior edges of the supraorhital processes. Its maximum height is about
240 mm. and the distance from the upper margin of the foramen magnum 10
the apex of the supraoceipital shield is 213 nun.  The frontorestral portion is
missine, but an nndistorted transverse section (fig. 7) near the orbital plane is
exposed on the broken face of the specimen. The palatal surface was well
preserved and has been freed from the matrix by a previous invesiigator. The
skull is filled with vellowish limestone matrix in which small fossils oceur.

This skull, which was discovered by Tate more than 70 years ago, is the
first member of the family Cetotheriidae, a group of ancestral whalebone whales,
from Australia, Kelloge (1928, p. 185) deseribed the main characters of this
family as follows:

“ .. we find that the skulls of all known edentulous Miocene cetotheres
have supraorhital processes that slope gradually outward from the dorsal surface
of the interorbital vegion to the vim of the orbit and are never abruptly depressed
basally helow the level of the former as in the balaenopterine whales. Many of
these cetotheres retained a well defined intertemporal region, constituted entirely
by the parietals, which meet along the median line in front of the snpraoceipital
ghield. In most species the brainease is short and broad, but the supraoecipital
shield is quite varinble in shape and extent, depending in part upon the degree
of forward overthrust.”

Kellogg goes on to discuss the relative position of the maxillavies to the
frontals and the relations between rostrum and hrainease generally. The relevant
portion of the skull is not preserved in the present specimen.

More recently, the same author (Kellogg, 1940, pp. 3-4) confirmed his diag-
nosis of the Cetotheriidac: “The extinet whalebane whales belonging to the family
Cetotheriidae were the precursors of the Reeent Mysticeti. These cetaceans difter
from one another in the extent of ihe forward overthrust of the supraoccipital
shield and in the degree of interdigitation of the posterior ends of the rostral
bones with the interorbital rewion. Skulls of all Recent whalebone whales
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differ from those of the archaie less highly modified cetotheres in one very
important detail, namely, the abrupt depression of the hasal portions of the
supraorbital processes below the median interorbital portions of the frontals.
On all these cetothere skulls the supraorhital processes slope gradually down-
ward and outward from the level of the dorsal surface of the interorbital region.
Thus these cetothere skulls are particularly distinguished from all Recent whale-
bone whale skulls by the fact that the proximal portions of their supraorbital
processes have not as yet been abruptly depressed below the level of the median
interorbital elevation of the frontals.”

Kellogg has also described a number of new genera (Mizocetus, Cophocetus,
Aglaocetus Kellogg, 1934) of which the last named, from the Lower Miocene (¥)
Patagonian Formation, is nearest to the South Australian specimen. This shows
in dorsal view a verv large triangular supraoceipital shield without a distinet
median erest. Tts apex reaches forward o just beyond the level of the posterior
margins of the supraorbital processes ol the frontal. The parietals form a short
sharp sagittal crest in front of the apex and separate it from the rostral elements.
Differences in the posterior and palatal aspects of the skull and deficiencies in
its preservation, particularly of the terminations of the zygomatic processes, make
it difficult to decide, without further detailed study and eomparison, whether the
South Australian specimen can be placed in the South American genus or in one
of the other elosely related genera, hut the characters mentioned above and illus-
trated in fig. 6 and 7 justify the inelusion of this fossil in the family Cetotheriidae
under the provisional designation of Aglaocetus ? nov. sp.

It is of eonsiderable interest that Kellogzg (quoted by Benham, 1942,
pp. 261, 263) had considered the fragmentary skulls from the Upper Oligocene
of New Zealand, desceribed by Benham fivst (1937) as Lophocephalus (nom.
preace.) and later (1942) as Mauwicetus parki, as similar to Aglaocetus. The
arguments given hy Benham against this view do not seem to carry much
weight. These and other New Zealand cetacean remains need careful re-prepara-
tion, re-examination, and comparison with Australian and other material which
is likely to vield important results in the fields of phylogeny and biostratigraphy.
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EXPLANATION OF PLATES

PLATE XXXIV
Fig. la, b. Aturia stansburiensis Glaessner., Holotype. 5/6 nat. size.
Fig. 2. Aturia clarkei attenuata Teichert and Cotton. S.AM. Spee. No. 7153. 5/6 nat.
size.
PLATE XXXV
Fig. 1a, b. Aturia australis McCoy. A.U.G.D. Spec. No. F15097. Nat. size.
Fig. 2. Aturia australis McCoy. Topotype. A.U.G.D. Spee. No. F15108. Nat. size.
Fig. 3. Aturia clarkei attenuata Teichert and Cotton. S.A.M. Spee. No, F5219. Nat. size.

PLATE XXXVI

Fig. 1a, b. Humerus of penguin showing bite marks diagonally across the shaft. Note that
the lower end (fig. 1a) was cut off with a saw which also left marks at a steeper angle
than the matrix-infilled bite marks. Mt. Gambier. S.A.M. Spec. No. P10863. Nat. size.

Fig. 2. Femur of penguin, as extracted from the matrix, showing the proximal end fractured,
probably by a bite. S.A.M. Spec. No. P10873. About X2.
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