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A NEW DINOSAUR.

From the Queensland Cretaceous.

By HeEer A LoncMaN, DIRECTOR, QUEENSLAND MUSEUM.
(Plates XV-XVII, Text-figures 1-3.)

InTRODUCTION.—When visiting “ Clutha” Station, Maxwelton, North-west
Queensland, in August last, Dr. M. J. McKillop, of Brisbane, was interested
in some large fossil remains of vertebraee which were shown to him by his
brother, Mr. H. J. McKillop, the manager. In response to my request, through
Dr. McKillop, these specimens were carefully packed and forwarded to the
Queensland Museum, where they were received on 9th January, 1933.

El

LocaLity.— Clutha ” is north of the Flinders River, and the homestead

is 34 miles from Maxwelton, on the Great Northern Railway, 337 miles west
of Townsville, North Queensland.
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Text-figure 1.— Part of Clutha Station showing Whitewood Paddock.
Site of Fossils marked X.

Del. T. C. Marshall, from Qld. Four Mile Maps, Sheet 82 (Enlarged).

Mr. H. J. McKillop informs me that the fossils were first discovered
by the overseer, Mr. H. B. Wade, who noted them on the surface partly
exposed in black soil on open down country, ““in what is known as Whitewood
Paddock, at a spot approximately three miles west of the homestead and about
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two miles from Coolibah Creek. There are no public roads on *Clutha,”
but there are many private tracks on the run, and one of these passes within
a few hundred yards of the site of the d1scovery The area of the paddock
is 1,200 acres.” (Text-figure 1.) , _

As the locality is within a district that has provided many fossils
representing Lower Cretaceous marine reptiles, it was anticipated that the
large vertebrze would be those of Kronosaurus queenslandicus,! the largest
known species. To my surprise and intense interest, however, when the
“ Clutha ” fossils were examined it was obvious that they represented a mnew
giant Dinosaur, the first to be obtained from the Lower Cretaceous deposits
of Queensland. The stratigraphical problems associated with this discovery
are discussed later.

AUSTROSAURUS* McKILLOPI, genus and species new.

Dorsal vertebree markedly opisthoccelous; centra with thin cortical walls,
much enlarged at the enarthrodial articulations; intramural region a complex
of small cavities ; pleurocceles prominent, with external and internal divisions.
Neural arch with deep recess between the prezygapophysial lamina and the
infradiapophysial buttress.

This tentative generic diagnosis will obviously need to be supplemented
when more complete material is forthcoming. The proportions and some of
the characteristics of the vertebree, however, appear significant, and it is
anticipated that this Australian Cretaceous Dinosaur will prove, when better
known, as distinctive as most of the giant Sauropoda found in similar deposits
elsewhere.

MateriaL.—This consists of three massive blocks, each containing
incomplete paired vertebra cemented together at the enarthrodial articulations
of the centra. Owing to the extreme development of the intramural cavities,
these vertebree, although so massive, are very fragile. With the exception of
the articulating surface of the ‘‘cups” and * balls,” the peripheral walls are
surprisingly thin. The layers of bone have now been strengthened by repeated
soakings in shellac solution. The matrix (described elsewhere) is much more
durable than the actual fossil, and the partial clearing of the bones necessitated
much patient work. The specimens -were evidently weathered out of the
original formation long before their discovery, and they were found lying in

! Longman, H. A., Mem. Qld. Mus., VIII, Pt. 1, 1924, X pt. 1, 1930, and X
pt. 2, 1922,

* Following numerous precedents, the prefix * Austro” has been used for its present
geographical significance, and this is also in consonance with the nomenclature of many
modern genera of Dinosaurs, distinctively named from other parts of the world.
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black soil, some rootlets actually being present in the interstices. Owing to
the effects of prolonged abrasion and weathering, large portions of the original
contours have been lost.

For convenience in description the specimens have been designated A,
B, and C. (Reg. No. F2316.)

DEscrIpTION.—Specimen A consists of the major portion of one centrum,
with the lower part of the neural arch, and the fractured “cup” of the
contiguous unit, which has fragments of its arch in the matrix above. In
the more complete vertebra, the posterior part of the centrum has been shorn
away, and the cross section of fracture shows within the thin walls a coarse
mosaic of irregular cancelli enclosed by thin bony plates. These intersecting
lamine form a labyrinth throughout the exposed transverse section of the
centrum, but are most prominent where supporting the cortical walls. The
cancelli are wholly or partly infilled with a crystalline matrix of carbonate of
lime (described elsewhere).

The lateral walls of the right side of the centrum have disappeared,.
but the anterior part of the left lateral surface is preserved, with an almost.
complete pleuroccele. This area has been largely freed from the matrix and
exhibits important characteristics (Plate XV.). Of the actual walls of the
inferior surface of the centrum only a small portion is preserved, but the
general proportions are apparent. When viewed from below, it is seen that the-
body of the centrum is constricted and the lateral walls curve outwards
anteriorly to the much larger rim of the ““ball.”” This constricted portion of
the centrum, with its associated lateral cavities, is evidently fragile in
comparison with the articular areas, for all of the specimens are fractured in.
this region.

The dimensions of Specimen A are as follows :—Maximum length 10}
inches (267 mm.); height 161 inches (413 mm.); transverse diameter 10%
inches (257 mm.).

PrLEvROCELE.—This is situated in the upper portion of the centrum
and is well shown in Plate XV. This large lateral cavity is divided into an
external and an internal portion. The former is a large horizontal oval recess,
from which the matrix has been cleared, and at the bottom is a much smaller
oval fenestra, the internal pleuroccele, which extends further into the centrum.
The external recess is about 42 mm. in depth; its antero-posterior diameter:
is approximately 90 mm., and its vertical height is 60 mm. The lower wall
of this cavity forms an almost horizontal shelf, but, from the inner surface,
the upper and anterior walls curve gradually outwards to the plane of the
lateral surface. The matrix has been almost entirely cleared from the internal
pleuroccele, the diameters of which are approximately 50 mm. by 30 mm.
This inner recess is divided into two portions by a thin vertically-placed bar-
of bone, situated at the anterior. third.
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On the right side the walls of the centrum have entirely disappeared.
The pleuroccele is shown in section, and was originally infilled with matrix
which was suwrrounded with very thin peripheral walls. The typically marine
matrix has now been removed on each side, so far as it is safe to do so.
The two pleurocceles are not confluent, but the matrix terminates against
the laminar complex, which forms so distinctive a feature of the centrum,
within about 20 mm. from the median line. No trace of a median vertical
partition can be seen in the fractured surface across the centrum, and the
laminar complex evidently takes the place of this structure.

NeuraL ArcH.—This region is very incomplete, and the right side has
largely disappeared. The full height is not preserved, but the fractured surface
above exhibits a complex of abraded and distorted elements. It is obvious,
however, that the laminz and brackets were very extensive and were lightly

framed.

The preserved portions present significant similarities in this region with
those shown in the well-known figure of the vertebra of * Ornithopsis” hulke:,
first “described and figured by J. W. Hulke in 1880.!

Owing to the presence of an almost complete fracture in the fossil, it
has been possible to remove the major portion of the neural arch from its
basal part. The exposed contours give some interesting details of the internal
structure. From the upper margin of the centrum, near the anterior rim, a
curved plate, somewhat “ saddle-shaped,” is produced anteriorly and outwardly.
The basal portion of its anterior surface, when viewed from the lateral aspect,
arises almost vertically, but the upper portion, as may be seen from impressions
in the matrix, expands outwardly and anteriorly, evidently supporting
prezygapophyses which projected over the border of the contiguous vertebra
(Plate XVI.). This infraprezygapophysial lamina (to use Osborn and Mook’s
revised term?), is very incomplete, but it appears to have been much more
extensive in this vertebra than in other related Dinosaurs, judging from
impressions in the matrix. Its median portion is incomplete. The base of a
similar lamina is preserved on the right side, and this meets the base of the
left lamina above the neural canal. When viewed from above, the fractured
section shows that the median extension of each'lamina curves posteriorly to
meet its fellow, forming a wide recess above the neural canal. The hypantrum-
hyposphene articulation is not preserved, but was evidently present above the

fractured section.
A large recessed area lies between this anterior lamina and the infra-

diapophysial buttress. This recess is relatively very large and attains a depth
of at least 60 mm. (Text-figure 3). Only the basal part of the median portion

! Hulke, J. W., Quart. Journ. Geol. Soc., Vol. 36, pp. 32-34, plate iv.
20shorn and Mook, Mem. Amer. Mus, Nat. Hist, n.s. IIL., 1921.
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Austrosaurus mckillopi. Lateral view of Specimen A—incomplete
dorsal vertebra (Holotype).

(Approximately one-third natural size.)
Face page 134.
Photo., W. J. Sanderson. .
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of the pedicle of the arch is preserved, as may be seen in Plate XV.
Unfortunately the postzygapophysial region and the whole of the platform
supporting the transverse process are missing. Judging from fragments exposed
in the matrix over the remnant of the contiguous vertebra, however, the
region of the diapophyses was situated high in the neural arch,—at least as
high above the centrum as the vertical diameter of the centrum.

RiB.—A fragment of a rib is preserved in the matrix between the two
vertebrae on the left side (Plate XV.). In section this is oval, with one side
flattened, the diameters being 90 mm. by 40 mm.

NevraL CaNaL.—The matrix in the site of the neural canal is well
preserved in all three specimens, and is transversely oval in section. - The
average transverse diameter is 50 mm., and the vertical height is 35 mm,
The cylinders of matrix are partly exposed above in Specimens B (Plate
XVII.) and C.

Immediately above the region of the canal in A is an’arch of bone
showing an elongated isosceles triangle in section, as seen in the matrix, but
the plates are very thin as preserved. This structure is seen in the anterior
and posterior sections now exposed in Specimen A, and it is also noticeable
in the section of Specimen B. It appears to be a distinctive feature of the
intramural laminz of the neural arch (Plates XVI. and XVIL.).

Specimen B shows subequal portions of two incomplete vertebre. The
anterior element mainly consists of the expanded rim of the “ cup,” which is
closely adpressed to the “ ball” of the adjoining unit. The preserved portion
of the body of the centrum is almost entirely intramural and consists of a mosaic

of large cancelli. The matrix of part of the neural canal is present.

The associated vertebral fragment consists of an incomplete centrum
containing a pleuroccele on each side. On its posterior surface it exhibits the
inner portion of the deep cup. So much of the rim is missing, however, that
the maximum length of the complete vertebra cannot be precisely estimated.
The concavity is now covered with a thin tessellated layer, which evidently
represents the original cartilage now changed to crystals of carbonate of lime
(Plate XVII.). The preserved portion is 180 mm. in transverse diameter,
with a vertical height of 135 mm.

The anterior base only of the neural arch is preserved As exposed in
the matrix, the right and left anterior laminee exhibit * saddle-shaped ” contours
resembling those described from the more complete elements in specimen A.
The neural canal matrix, consisting of a vertically compressed oval cylinder
(54 mm. x 40 mm. in section) is also preserved. Above this an elongated
isosceles triangle of matrix is enclosed within thin plates of bone, as in
Specimen A.

The pleurcceeles in this centrum are less elongated than those in
Specimen A, and are infundibulate. They are more obliquely placed in the
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upper part of the centrum. The great differences in the size of the pleurocceles
shows that B was not consecutive with A in the vertebral series, but it is
.considered that they were not widely separated.

On the lower surface the peripheral walls are incomplete. In section
the contours are broadly convex, but medially there is a shallow depression
running longitudinally along the centrum.

The dimensions of Spécimen B are:—Maximum length 113 inches (299
mm.) ; transverse diameter 12} inches (306 mm.); height 12} inches (303 mm.).

Judging from the proportions of the parts preserved, this vertebra was
distinctly shorter than those represented in Specimen A, but was much more
massive transversely.

3

Specimen C consists of the massive rim of a “cup” shorn from a
centrum and cemented with matrix to the associated ‘““ball.”” On _t}ie lower
surface, portions of the external walls are preserved, although greatly crushed,
but otherwise the cortical bone has entirely disappeared. On the right side
an oval mass of matrix (60 mm. x 25 mm.) is seen obliquely situated deep
in the body of the matrix, denoting the inner part of a pleuroccele. Near
the border of the ‘ cup,” midway between the inferior and superior margins
of the centrum, an additional oval mass of matrix is seen on one side. This
matrix, which is a small oval vertically placed, apparently represents an
additional pleurcccele, much smaller (diameters approximately 40 x 20 mm.)
and quite separate from the larger lateral cavity.

Specimen C has been subjected to great vertical pressure, and the
cylinder of matrix representing the neural canal has been crushed down into
the cancellous tissue of the centrum. The expanded rim, although cracked,
has not suffered so much as the median portions, but the transverse diameter
is probably somewhat enlarged by intense pressure during fossilisation.

Specimen C is relatively massive in comparison with the other fragments.
Tts transverse diameter is no less than 13} inches (336 mm.), The maximum
length is 11% inches (289 mm.—and the height of the specimen as preserved
is 9 inches (229 mm.).

The predominance of the transverse diameter over the vertical diameter—
quite apart from the distortion owing to pressure—suggests that the two
vertebrae represented came from near the sacral region.

Although very incomplete, these specimens definitely show that this
Queensland Cretaceous Dinosaur exhibits in its dorsal series of vertebre the
variability which is characteristic of most of the Sauropoda. ‘
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Austrosaurus mekillopi. Posterior view of Specimen A, showing transverse
fracture of centrum and intramural complex of cavities.

(dApproximately one-third natural size.)

Face page 136.
Photo., W. J. Sanderson.
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ArrFINITIES.—Matley (1931, p. 281),! in commenting on the connexion
in Mesozoic times of South America with south-eastern Asia by way of
Antarctis, the Australian region and the Sunda Archipelago, as discussed by
von Huene, says that it is ‘‘really remarkable that all the three Cretaceous
sauropod genera of India—Titanosaurus, Antarctosaurus, and Laplatasaurus—
should be found so far away as Patagonia,” &c. Notwithstanding the wide
range of these and other sauropodous genera, it is difficult to place this
. Queensland Cretaceous Dinosaur with any well-known types, in so far as com-
parisons can be made with our material. Austrosaurus does not closely resemble
any of the species described by von Huene? in his comprehensive work ‘‘ Los
Saurisquios y Ornitisquios del Cretaceo Argentino,” and it evidently does not
belong to the Family Titanosauride. _

Austrosaurus mckillopt appears to be a more specialized Dinosaur than
the Queensland Jurassic Sauropod Rhatosaurus brownei, described by the
writer.® In Austrosaurus the centra of the dorsal vertebrse attain a maximum
of specialization in the intramural complex of laminse enclosing irregular
cavities, supplementing the actual recesses of the pleurocceles. It is not clear
whether the pleurocceles are actually connected with the complex of small
internal cavities. Judging from the condition of the matrix, however, they
were not, and probably only the lateral recesses were actually pneumatic in
life. Owen’s view! that the inner recesses of such centra were filled with
‘ chondrine,” although opposed by Seeley and Hulke,® may well be true.

Apparently there are two types of cavernous dorsal vertebrse in the
Sauropodous Dinosaurs. In one type, the lateral cavities or pleuroceeles extend
into the intramural area and form an enlarged chamber, recessed behind the
actual opening; there is no complex of small cavities and the additional
required strength of the centrum is formed by thick portions of the perlpheral
walls and a median vertical partition.

This type of vertebra is illustrated by the transverse section of the
trunk centrum of ‘ Ornithopsis” figured by Hulke in 1879,° here reproduced
(Text-figure 2). The section of a dorsal vertebra of Marsh’s Morosaurus lentus
(Camarasaurus, Cope) illustrates another development of this type,” and many
other examples are known. Osborn and Mook record (loc. cit., 1921, p. 306)
that in Camarasaurus the pleurocceles “ occupy most of the bodies of the

centra.”

1 Matley, C. A., Geol. Mag., Vol. LXVIII, 1931.

2 Huene, F. von, Anales del Museo de La Plata, tomo III, serie 2, 1929.

3 Longman, H. A., Mem. QIld. Mus., VIII, pt. 3. pp. 183-194, Plates XXIX-XXXIII;
Mem. QId. Mus.,, IX, pp. 1-18, Plates I-V; Australian Museum Mag., Vol. III, No. 3,
pp. 97-102; Mem. QId. Mus., IX, pt. 3, p. 249, Plate XXIX.

¢ Owen, R., Mon. Foss. Rept. Weald. & Purb., Supp. No. VI, 1874, p. 6.

® Owen, R., Quart. Journ. Geol. Soc., vol. 35, 1879, p. 762,

§ Hulke, J. W., Quart. Journ. Geol. Soc., 1879, Vol. 35, p. 756.

" Marsh, O. C., The Dinosaurs of North America, 16th Ann. Rep. U. 8. Geol. Sur,
1896, Plate XXXITI, fig. 2a.
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In the other type, the lateral cavity or pleurocceele forms a recess which
is not expanded within the centrum ; the peripheral walls may be surprisingly
thin, and most of the intramural space is filled with a complex of small
laminar cavities. These laminz reinforce the thin peripheral walls, exhibiting an
extraordinary combination of strength with relative lightness. The majority

Text-figure 2. —Transverse section of dorsal vertebra .of Ornithopsis (after J. W. Hulke).
n. Neural canal, p. partition, b. buttress, ¢. chamber, o.0. lateral openings to
chambers,

of the small inner cavities appear to be more or less insulated, and there is
no evidence of connecting passages between the lateral recess and this inner
complex. This type of vertebra is well illustrated in Diplodocus carnegii, as
fully described by J. B. Hatcher (1901), who refers to the ““remarkable degree
of specialization, unsurpassed if not unequalled by other vertebrates in the
general characters of its vertebral column in its adaptation of these mechanical
principles which combine maximum strength with minimum weight (p. 12).1

It is very evident that the vertebree of Austresaurus mckillopi resemble
those of Diplodocus in the special structure of the centrum. A transverse
section of the centrum of Specimen A, shown in Text-figure 3, illustrates the
proportions of the pleurocceles, taken at their maximum extent, and the intramural
complex of cavities surrounding them. The recess behind the anterior lamina,
above the centrum, is also indicated.

A longitudinal section of a vertebra of Austrosaurus would exhibit a
somewhat similar structure, but more complex, to that figured by Owen in
his “ Chondrosteosaurus” from the Wealden depcsits of the Isle of Wight.2

! Hatcher, J. B., Mem. Carnegie Museum, Vol. 1, 1901, p. 12.

20Owen, R., Mon. Foss. Rept. Wealden & Purbeck, Pal. Soc. Supp. VII, 1876, PL V,
fig. 2.
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The type centrum of * Bothriospondylus magnus” as figured by Owen, which
is also the type of Seeley’s Ornithopsis, shows the same characteristics.l Seeley’s
and Owen’s genera are now usually included in the synonymy of Mantell’s

Text-figure 3.-—Section of vertebra of Austrosaurus mckillopi taken at the maximum extent
of the pleurocceles, showing also the recess in the neural arch. The complex of

intramural cavities is shown somewhat diagrammatically. (One-half natural size.)
Del. M. J. McKillop.

! Owen, R. (loc. cit.), part &, Plate IX, fig. L.
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Pelorosaurus,* but if the centra figured by Hulke, previously mentioned, are
congeneric, there is an extraordinary range of variation in structure—even
for a sauropodous Dinosaur—in this genus.

A. Smith Woodward, records: ‘“In Ornithopsis the centrum of each
vertebra is chambered throughout, and the thin partitions between the small
cavities consist of hard dense bone.?

In his paper, “Zur Systematik und Biologie der Sauropoden” (1930)
Baron Franz Nopesa touches on the differential development of pleurocceles,
but he does not deal with the significance of an intramural complex of small
cavities, and I can find no special references in Baron Huene’s papers.

In Zittel’s Text-book of Paleontology (Eng. Ed. 1902) only two families
of Sauropoda, the Camarasauride and the Diplodocidee, are recognised, whereas
Marsh had previously recorded six. Four families are listed in * The Osteology
of the Reptiles” by S. W. Williston (edited by W. K. Gregory, 1925), with
a long list of genera incerte sedis. Huene, however, lists six families in 1927
(“ Short Review of the Present Knowledge of the Sauropoda,” These Memoirs,
Vol. IX, pt. 1, 1927). He divides the Cetiosauridee into two sub-families :
“ Cardiodontide and Brachiosauride,” and points out that the vertebrse of the
latter are more cavernous than those of the former, although neither are so
cavernous as in the families Morosauridee and Diplodocide. It is doubtful
whether the multiplication of families will tend to elucidate the phylogeny of
this group. At present we have specialized genera such as Diplodocus in the
Upper Jurassic with no known descendants in the Cretaceous, whilst, as
R. S. Lull and F. Nopcsat have pointed out, the comparatively simple type
of Titanosaurus occurs in the Upper Cretaceous.

As von Huene states, the natural classification of the Sauropoda is no
yet clear. Doubtless our knowledge of their phylogeny will increase with
new and more complete material. Where specimens are fragmentary the
allocation of certain genera to families depends “on the significance attached
to certain features. As R. S. Lull points out, Barosaurus has several features
in common with Diplodocus (including the two-branched characteristics of the
chevrons, once thought distinctive), yet these are placed in distinct families.

Notwithstanding the striking similarity between the intramural complex
of the centra in Austrosaurus and Diplodocus, this Queensland Cretaceous

! Mantell, G. A., Phil. Trans. Roy. Soc., 1850, p. 379.

2 Woodward, A. Smith, P.Z.8., 1905, p. 232.

3 Nopecsa, F., Palxobiologica, iii., Band, 1930.

4 Nopesa, F., Quart. Journ. Geol. Soc.. Vol. LXXIX, 1923, p. 107.
5Lull, R. 8., Mem. Connect. Acad. Vol. VI, 1919, p. 40.
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)

Auslrosaurus mckiilopi. Posterior view of Specimen B.

(Four-ninths natural size.)

Face page 140.
Photo., W. J. Sanderson.
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Dinbsaur is tentatively placed in the family Cetiosauride, as a specialized
member, allied to Pelorosaurus. As Riggs’ Brachiosauridee was primarily
established on the relative dominance of the fore limb, additional evidence will
be required before it can be affined with this series.!

Austrosaurus does not appear to be closely related to either Cetiosaurus,
Cetiosauriscus, or Haplocanthosaurus, which are placed by von Huene in the
sub-family Cardiodontidee. Hatcher? regards the last-named genus as represent-
ing “ the most primitive Sauropod known (p. 45), but he records that the
“ vertebree show numerous large intramural cavities instead of the close, though
cancellous texture ”” of Cetiosaurus (p. 53).

With the few fragments available, the author is diffident in doing more
than suggest, at present, the affinities of this new Cretaceous Dinosaur.
Attempts to solve problems of phylogeny can be best made by those who
have had opportunities of examining the mass of material stored in European
and American Museums. It is believed, however, that the intranmiural complex
of the vertebral centra exhibits diagnostic characters to which greater attention
should be given. The greatest development of what may be called the crypto-
camarillan type is found in the posterior dorsals, whilst the phanerocamerate or
open-chambered type of centra obviously reaches its maximum of evolution
in the cervicals of specialized species.

Many genera that are now well known were first described from very
fragmentary specimens. In view of the special interest attached to this great
group of Sauropodous Dinosaurs and the study of their rapid evolution
throughout Jurassic and Cretaceous times, it is hoped and anticipated that
supplementary material will be forthcoming of this giant Queensland reptile.

Additional interest is given to the study of these giant reptiles by the
point raised by H. Fairfield Osborn, who considers that the Upper Jurassic
Lower Cretaceous migrations of the Sauropoda, probably from a Central Asiatic
stock, into all the continents, shed light on the adaptive radiation of mammals.3

Divexnsions.—Taking the anterior part of the sacrum as representing the
central part of the vertebral series, as is characteristic of most of these giant
Sauropodous Dinosaurs, and taking the average of dorsal and cervical vertebraz
for the group as being twenty-five, a tentative estimate of the length of one
of these great reptiles can be made from a single vertebra. In a. Dinosaur
of the Brachiosaurus type excavated by F. W. H. Migeod for the British
Museum at Tendaguru in 1930, the length of the dorsal vertebra wvaried from
nine to fourteen inches, and allowance must be made for regional variation.t

! Riggs, BE. 8., Field Columbian Museum, Geol. Ser., Vol. II, No. 6, 1904.
?Hatcher, J. B., Mem. Carnegie Mus., IL., No. 1, 1903.

3 Osborn, H. Fairfield, Rep. Brit. Assn., 1931, p. 389.

*Migeod, F. W. H., Natural History Magazine, Vol. III, No. 19, 1931, p. 92.
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Obviously the elongation of the cervicals must be considered, and an unusually
long neck, or an attenuated and extended tail would be disturbing factors.
It is permissible, however, to make a tentative estimate on the average
proportions of well-known forms, and on this basis it is considered that the
vertebree of Austrosaurus mckillopi represent a giant Dinosaur of about fifty
feet in length, and it probably exceeded in size the large Dinosaur Rheilosaurus
browneit described by the writer from Jurassic deposits at Durham Downs,
South-western Queensland.

Hasirs.—As the Sauropodous or lizard-footed Dinosaurs are semi-aquatic
quadrupeds which were undoubtedly herbivorous in habits, the discovery of
these fossils in marine strata, infilled with typically marine matrix and definitely
associated with marine shells (/noceramus and Beudanticeras), is of considerable
interest. Dinosaurs are typically found in fresh-water or estuarine deposits,
but there are several exceptions. In the bone beds at Tendaguru, East Africa,
the remains of Dinosaurs were found in close association with marine ,fossils.
J. Parkinson (1930)! gives interesting details of excavating fossils ‘ showing
how close the Dinosaurs lived to the sea at Tendaguru.”

It is generally recognised that these huge Sauropods were adapted for
wading, with a lengthy, relatively light and flexible neck associated with
massive limbs and more solid tail. It is unlikely that they were good swimmers
or that they even resembled the modern crocodile in occasionally making
lengthy trips in the ocean. But doubtless they roamed around the shores of the
shallow Cretaceous sea, as well as frequenting the fresh-water lagoons, swamps,
and rivers, feeding on the luxuriant vegetation of the period. It seems probable
that the relatively buoyant body of a Dinosaur, after disablement or death,
might be carried miles out to sea, providing a feast for such formidable swimming
marine reptiles as Kronosaurus, until its disassociated bones sank to rest in the limey
mud. But whatever the cause of its death and deposition, the presence of
these bones in marine beds at ‘‘ Clutha ” is definite evidence of the existence
during its lifetime of fresh-water Cretaceous formations nearby, which provided
a suitable environment for these giant Dinosaurs.

Marrix.—I am indebted to Dr. F. W. Whitehouse for the following
note :—* The matrix consists of a fine-grained, argillaceous limestone (or
calcareous mudstone) of a light fawn colour—a rock type common throughout
the Cretaceous beds of the Great Artesian Basin. This matrix is found infilling
the open cavities of the neural arch, the neural canal, the lateral recesses of
the centra, and it also occurs between the vertebrse. Within the inner recesses
of the fossil similar matrix is present adjacent to the open cavities. In general,
however, these inner cavities are only partly filled and then with coarsely
crystalline calcite. The condition thus is similar to that of the preservation of
the ammonites in these Cretaceous beds where the general matrix of the beds

! Parkinson, John, ‘The Dinosaur in East Africa,” p. 119 (Witherby).
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fills in the body chamber; but the earlier and sealed chambers contain coarsely
crystalline calcite that rarely fills the whole space. Evidently the calcareous
muds filled the large open cavities when the fossil was embedded, but was
unable to gain access to the sealed cavities. Percolation of water at a later
date through these calcareous beds has apparently been responsible for the
deposition and crystallisation of calcite within the inner cavities of the fossils.”

THE AGE OF THE BEDS.

Dr. F. W. Whitehouse, Department of Geology, University of Queensland,
and Hon. Paleontologist . on our staff, kindly contributes the following :—
“The matrix, as mentioned above, is typical of the Cretaceous beds of the
Great Artesian Basin. These beds consist of a lower or marine suite and an
upper or freshwater series. The marine beds, the “ Rolling Downs Formation,”
have been divided into two series :—The Roma Series of Aptian age, succeeded
by the Tambo series of Upper Albian age.

‘“ Along the northern railway line from Hughenden almost to Cloncurry
all the exposures are in beds of the Tambo Series. North and north-east of
these beds, in the eastern portion of the region, beds of the Roma Series
appear from below the Tambo Series, forming a marginal fringe to this part
of the Cretaceous basin. Beds of this age, yielding Cretaceous ammonites,
occur for example at Glendower Station (north-north-east of Hughenden) and
Cambridge Downs (north of Richmond). No detailed mapping of the Lower
Cretaceous horizons has been done in this area. °Clutha,” the locality for these
fossils, although north of the railway line, from its position might be expected
to be in the region of the Tambo Series. This is confirmed by the occurrence
of other fossils in the matrix surrounding the bones. This has yielded
. Beudanticeras sp., and fragments of Inoceramus. Beudanticeras is restricted
to the Albian; while in Australia Inoceramus is the commonest genus of the
Tambo Series, but is almost entirely absent from the Roma Series.

“ We may conclude therefore that the beds from which the fossils were
obtained belong to the Tambo Series of Upper Albian age.”

Mr. L. C. Ball, Chief Geologist, Queensland Geological Survey, has
kindly drawn my attention to A. Gibb Maitland’s traverses (see (.S.Q. Publica-
tion No. 121, published in 1898), as bearing on the stratigraphy of the locality.
Maitland passed within' a few miles to the north of “ Clutha  over monotonous
open downs entirely devoid of sections.

PrEvious REcorps oF DiNosaurs.—The only previous record of a
Cretaceous Dinosaur in Australia is the report by Sir Arthur Smith Woodward
of a “tooth and a posterior caudal vertebra of a small Megalosaurian ” from
“ the Upper Cretaceous opal-bearing sandstone of Lightning Ridge, near Walgett,
New South Wales,” in 1909.! The same author described and figured ““an

* Woodward, A. Smith, Rep. Brit. Assn., 1909, p. 482,
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ungual phalange of a carnivorous Dinosaur,” from the Lower Jurassic, Cape
Patterson, Victoria, which was unnamed! In 1891 H. G. Seeley described
Agrosaurus Macgillivrayi,? a Saurischian reptile from the north-east coast of
Australia, believed to have been collected by Macgillivray from * some locality
which was then unnamed,” during the voyage of the “Fly.” These {fossils,
consisting of a tibia and a few other fragments indicating “an animal about
as large as a sheep,” were doubtfully attributed to the Trias. Rhcetosaurus
brownes (Family Camarasauride) from the Walloon Series, Jurassic, Durham
Downs, South-western Queensland, was first described in these Memoirs by the
writer in 1926, with important supplementary descriptions in 1927 and
references in 1929. :
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EXPLANATION OF PLATES.
PLATE XV.
Austrosaurus mckillopi. Lateral view of Specimen A—incomplete dorsal vertebre-
(Holotype).
PLATE XVI.

Austrosaurus mckillopi. Posterior view of Specimen A, showing transverse fracture
of centrum and intramural complex of cavities.

PLATE XVII.

Austrosaurus mckillopi. Posterior view of Specimen B.



