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1.

INTRODUCTION

a) GENERAL INTRODUCTION

Mr. F.R. Parrington, present Director of the
University liuseum of Zoology in Cambridge, made a
large collection of fossils during 1933 in the Ruhuhﬁ
district of Tanganyika. This dissertation consists
mainly of a description of the archosaur reptiles
(including two new genera) which occur in the
Parrington collection, and of a discussion of matters
of taxonomy and stratigraphy arising out of that

description,

¥r. Parrington kindly accepted responsibility
from the Board of Research Studies‘for the direct
supervision of the research. Thevauthor wishes to
express his thanks to Mr. Parrington for his unfailing
advice énd encouragement as well as for the loan of
his material. Thanks are also due to the Department
of Scientific and Industrial Research, whose award
made this work possible; to Professor Sir James

Gray, F.R.S., the Supervisor appointed by D.S.I.R.;

_ to Professor Baron von Huene of Ttbingen, for his

advice, for the loan of all the original Spondylosoma

material and for permission to photograph the latter;
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to Dr. E.H. Colbert of New York, for copies of

unpublished drawings of Coelophysis; to Mr. A.D. Walker
of Newcastle-upon-Tyne, for unpublished information

on Stagonolepis and "ABtosaurus"; to my wife; and to

many others,
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b) HISTORICAL SURVEY OF THE STRATIGRAPHY OF THE
RUHUHU VALLEY

The Ruhuhu coalfields lie in Tanganyika
Territory, to the east of Lake Nyasa. The appearance
of the Karroo Formation in this part of Africa was
first pestulated by STROMER von REICHENBACH (1896),
who based his conjectures on the scanty reports of
travellers. Limited geological investigations of the
district were made in 1895-1897 by the German
geologist BORNHARDT (1900), and later by DANTZ (1903)
and GILIMAN (1927)., None of these workers records
the collection of any fossil vertebrates; the strata

were identified on plant remains.

In 1930, however, STOCKLEY of the Tanganyika
Geological Survey spent five months in the field
investigating the stratigraphy of the district, and
while so doing collected & quantity of fossil
material. A detailed account of the stratigraphy of
the region was published (1931, 1932).

NOWACK's expedition of 1934-1936 was mainly
palaeontological in purpose, but supplementary
stratigraphical observations were made. They are

included in his description of the expedition (1937).
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A -short synopsis of the knowledge of the

stratigraphy of the Ruhuhu distriect is given by
Teale and Stockley (HAUGHTON 1936).
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¢) HISTORICAL SURVEY OF THE PALAEONTOLOGY OF THE
RUHUHU VALLEY

The nalaeontology of the Ruhuhu coalfields
remained entirely unknown until 1932. 1In 1930,
however, the first collections were made by Stockley
during his work in the area. His expedition was not
primarily palaeontological in purpose, and the material
consisted largely of weathered surface fragments from
four distinct fossiliferous beds. These were the
Rubuhu Beds (Stockley's K.5), the so—called "TLower
Bone Bed" (K.6), the Kingori Sandstones (X.7), and
the "Upper Bone Bed" occurring within the Manda Beds
(K.8). (In a discussion of Stockley's paper Watson
pointed out that the term "bone bed" is properly
applied to a single horizon on which bones are
exceedingly abundant, and not to a bed, such as those
found in the Ruhuhu district, in which bones merely

happen to occur sporadically).

The fossils found included plants, lamellibranchs
and vertebrates; whereas the plants are described by
Walton in an appendix to STOCKLEY's own paper (1932),.
the lamellibranchs are described by COX in a separate

paper {1932) and the vertebrates by HAUGHTON (1932).

The Ruhuhu Beds yielded no vertebrates

whatsoever, the only fossils determined being five
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species of the lamellibranch Palaeomutelas and assorted

plant material. The "Lower Bone Bed" yielded several
dicynodonts and a small quantity of labyrivithodont,
pareiasaur and gorgonopsid bones, in addition to the
gymnosperm Dadoxylon. As Haughton pointed out, "the
fossils from the Lower Bone Bed have a strong facial
resemblance to those from the Lower Beaufort Beds of
the Union" (of South Africa), and there seems to be
little reason to doubt the Permian age of the Ruhuhu
Beds and “"Lower Bone Bed". The Kingori Sandstones
yielded two nearly complete neural arches compared

by Haughton to those of Titanosuchus, although he

himself remarked that the fossil occupies an
anomalous position if this is correct; von HUENE
(1950) refers to this specimen as a large dicynodont.
The only other material found in these Sandstones
consisted of the guadrate and squamosal of an
indeterminate dicynodont and various fragments of
limb-~-bones and girdles. No subsequent worker has
shown the presence of diapsids in any of the three

strata mentioned above.

The yield of +the "Upper Bone Bed" resembled
that of the "Lower" in that it contained dicynodonts,
although the only genus common to both beds was

~Dicynodon itself, and no common species of that

genus vias recognised in both. The "Upper Bone Bed"
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also included a gquantity of diapsid material and, in
addition, two pieces of a large labyrinthodont skull,
the lamellibranch Unio, and the wood of Rthexoxylon.
Heughton noted that in South Africa dicynodonts do
not ocenr atove the Upver Beaufort Beds (gynogngjggg
none), while diapsids of the type found in Tanganyika
do not occur below the Red Beds. The Holteno Beds,

vhieh lie betwicen the Beaufort snd the Red Peds and

h & mingling of their two faunas might be
expected, have unfortunately proved 4o be virtually
tarren excert of plants. IHaughton aceordingly

sugyrested that the "Upner 3one Bed" was rrobably

bt
)

omotaxicl with these Holteno Beds.

Haughton determined the following diapsids from

tiie "Uvoter Bone Bed" of +the Ruhuhu:

1. Stenaulorhynchus stockleyi gen. et sp. nov.

fhe type of this species is the vroximal half
of 2 right humervs. Paratyuves inecluded other
framments of humeri and femors belonging to animals
of different sizes; three dorsal vertebrze attached
to one of the femoral fragments and a similar
vertebra found in isolation; snd a skull portion
consisting of parts of +the maxillae. Haughton
remarked upon the resemblance of the limb-bones to

thoge of the Brazilian rhynchossurs Cephalonia
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1942); but noted also the differences between the
vertebrae of Stenaulorhynchus and those of the
Brazilinn aninmels, commenting that "the Tanganyika
bones - if the association of limb-bones and
vertebrae is justified ~ must belong to the
Archosauria, in which the dorsal ribs are attached
exclusively to the arch (at least in the anterior

port of the column) by two articulations.” ™The

=y

nature of the narrow snout portion with its large
teeth seems turther justificstion for Haughton's

assignment of this genus to the Thecodontia.

2. Stenaulorhynchus major sp. nov. :

This type is founded upon the distal half of a
left humerus, larger than that of 3. stockleyi but ;

otherwise similar. The almost exactly similar

distal helf of a right humerus was also found.

3. Thecodontosaurus(?) alophos sp. nov.

Four incomplete vertebrae - two anterior
cervicals and two dorsals - were assigned by Haughton
to the Theropoda, and placed temporarily in the genus

Thecodontossurus.

4. Theropod gen. et sp. indet.
An isolated incomplete dorsal vertebra was also

assigned to the Theropoda.
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Parrington's expedition to the Ruhuhu district
in 1933 was the first conducted in the area for
expressly palaeontological purposes. A large
collection was obtained, consisting mainly of reptile
material. It had not proved possible to undertake
a serious examination of the diapsid contenf of
this collection until the present writer began work
on it in 1951, except in that four specimens were
sent for description to Professor von Huene in
Tubingen; One, already prepared by Parrington,
consisted of a right maxilla, eight dorsal and three
caudal vertebrae (some incomplete), an incomplete
left scapula, the proximal half of a left ischium,
dermal scutes, and an unrecognisable fragment. Von
HUENE (1939pb) made it into the type-specimen of the

new genus and species Parringtonia gracilis, a small

pseudosuchian, The second specimen was identified

as two adjacent fragments of the left maxilla of a
saurischian of indeterminate genus, and was described
in the same paper. The other two specimens proved

to be respectively portions of the left and right

maxillae of Stenaulorhynchus (see below); they are

described and figured in von Huene's paper on that

animal.

From this collection PARRINGTON described a new
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Permian cynodont (Parathrinaxodon proops, 1936a); he

also mentioned other portions of theriodont skulls

and jaws, too fragmentary to be named, in a subsequent

paper on tooth-replacement (1936b). A new species of

a Triassic cynodont, Trirachodon angustifrons, was

later described from the "Upper Bone Bed" (1946).

A further collection from the Ruhuhu valley was
made by Nowack in the period 1934-~1936, his material
being distributed between von Huene in TH#ibingen,
Broili and SchrBder in Munich, and Parrington in.
Cambridge. Froﬁ such material two new gorgonopsids -

Tetraodon nowakl and another unnamed, - were

described by BROILI & SCHRODER (1936 ). Both animals
are represented only by preorbital skull fragments
from the "Lower Bone Bed". In the same paper Broili
and SchrBder also described five isolated cynodont

teeth from the "Upper Bone Bed".

Von HUENE described two diapsids from his part
of Nowack's collection., One was a large rhynchosaur
of which several individual skeletons are available,
some - including the skull - in a remarkably complete
state of preservation; detailed description of the
entire beast was possible (1938b). It was at once
apparent that the limb-~bones of Haughton's

Stenaulorhynchus stockleyﬁ.belonged to the same
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species. The vertebrae and skull fragments described

by Haughton as Stenaulorhynchus stockleyi were,

however, quite different from those of von Huene's
animal, being (as Haughton himself had pointed out)
markedly archosaur in character. It was therefore
evident that Haughton's doubts in associating these
bones with the limb-bones were well justified, even
though three of the vertebrae were found adhering to

a fragment of femur (itself indisputably Stenaulo-
rhynchus); and that his tentative identification of the

type-specimen as thecodont was incorrect.

The other diapsid described by von HUENE (1938a)
from Nowack's collection was another pseudosuchian, a
large stagonolgpid~to which he gave the name

Stagonosuchus nyassicus. Two specimens were available.

The post-cranial skeleton was fairly well represented,

but of the skull only ome postfrontal was found.

. Is A list of the diapsids known from the "Upper Bone
Bed" of Tanganyika is included in von HUENE's faunal

lists (1940a). He giveé Stenaulorhynchus stockleyi as

the only rhynchosaur, méking no mention of Haughton's"
8. major, which latter he had referred in an earlier

paper (1939b) to Stagonosuchus. As pseudosuchians he

gives Parringtonia gracilis, Stagonosuchus nyassicus,

and the vertebrae and skull fragments described by

Haughton as Stenaulorhynchus. As saurischians he
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lists the maxilla of indeterminste genus collected

by Parrington; Haughton's "Thecodontosaurus"

vertebrae, possibly belonging to the same genus as

the maxilla but not to the genus Thecodonfosaurus;

and Haughton's isolated anterior dorsal vertebra,
again possibly belonging to the same genus, but, if

80, to an earlier growth stage.

Subseguent publications by von HUENE have
described the dicynodonts (1942b), pareiassurs (1944)
and theriodonts (1950) from the Ttbingen portion of
Nowack's collection. Other publications of von HUENE
refer more generally to the Ruhuhu fauna and its

relationships (1938c, 1939a,c,d).

A more recent faunal list for the Ruhuhu ares -
that of 1940 together with the dicynodonts,
pareiasaurs and theriodonts described later - is
given on pp. 130-131 of von HUENE's Paper on the
theriodonts of the district (1950). (This paper,
presumably in errnr, omits all reference to

Parringtonia gracilis; while Parathrinaxodon proops

from the "Lower Bone Bed" is incorrectly described

as occurring in the Manda Beds).

BOONSTRA (1953) described a quantity of Ruhuhu
material collected by Stockley. From the “Lower Bone.

Bed" he described verious dicynodonts, two
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pareiasaur vertebrae, the new gorgonopsid Tangagorgon

tenuirostris and therocephalian snout fragments,

(The pareiasaur Anthodon minusculus HAUGHTON is

mentioned as occurring in the "Upper Bone Bed", but
it seems more likely that this Specimen was actually
found in the "Lower Bone Beg" and that there was an
error in labelling). From the "Upper Bone Bed"

Boonstra reported the dieynodonts Lystrosaurus,

Kanaemeyeria and ?Aulacephalodon, the cynodont

Trirachodon, the rhynchosaur Stenaulorhynchus

stocklezi a new species of Stagonosuchus

(S tanganyikaensis) based on a single humerus, and

a single anterior caudal vertebra which he compared

to that of Thecodontosaurus,

CROMPTON (1955, in press) has described new
cynodonts from the Parrington collection. These
include the new genus Scalenodon, based on the former

Trirachodon angustifrons PARRINGTON; Cricodon

metabolus; Aleodon brachyrhamphqg; and an animal

compared to Gomphodontosuchus brasiliensis von HUENE.

] UPJVERETY
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FOSSIL NMATERIAL

a) DESCRIPTION OF MATERIAL AND ITS CORDITION OF
PRESERVATION

The localities from which Parrington collected
his specimens were those discovered by Stockley and
were numbered, as in Stockley's paper, Bl-B35; some
were divided into sections, e.g. BS/1, B9/2. One new

locality, B36, was found near likongoleko.

liost of the specimens were collected on or near
the surface and were contained within a matrix of marl
or reddish-brovn felspathic sandstone. STOCKLEY
(1932) describes the lithology of the Manda Beds as
"variegated merls and pink and purple felspathic
sandstones . . . (in which) . . . a reptilian bone
bed was found, usually associated with a concretionary
ferruginous limestone." The layer of matrix surround-
ing the fossils was not usually thick enough (less
than 3mm.) to disguise the form of the more
characteristic bones, especially when the latter were
unbroken. The hardness of the matrix varied
considerably from specimen to specimen; in some cases
(e.g. specimen no. 2) the rock was soft and much of it

could be removed guite easily with a hand-needle,

whilst in others (e.g. specimen no. 13) much was
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extraordinarily hard and could be chipped off
effectively only by repeated full-strength blows of
the automatic mallet. An interesting feature, useful
in preparation, was the frequent appearance of a thin
reddish layer of matrix immediately next to the bone
surface. Calcite crystals had also been deposited
around some of the bones, particularly in concavities,

and filled the hollow shafts of the major limb-bones.’

HMany of the bones had been broken into several
pieces and had sometimes been found scattered over a
wide area, but their restoration was facilitated by
Iir. Parrington's careful method of collection., The
bones themselves, however, were in general remarkably
well preserved and showed little sign of crushing or
distortion, although such phenomena were not entirely
absent. Their colour varied from shades of white,
tinged with purple, blue, green or yellow, to a light

reddish-~brown.

It was evident that many of the field-collections,

to which Parrington had assigned consecutive numbers,
contained more than one individual. The method of
differentiating these individuals (by alphabetical

suffixes) is given in Appendix I.

|
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b) LABORATORY METHOD

The entire collection was examined for the remains
of diapsid reptiles; which, thanks to the nature of
their preservation, were usually recognisable in the
matrix before they were prepared. The results of this
examination are summarised in Appendix II. Apart from
the archosaur material deseribed in Chapters 3 and 5
below, there was only abundant material of Stenaulo-
rhynchus, one very small badly weathered skﬁll
(specimen no. 119a), and perhaps two small mandible

fragments (specimen no. 120c).

The fossils selected for development were first
goaked in water and gently scrubbed to remove the mud
and loose matrix adhering to them. Broken surfaces
were matched and glued together, restoring the broken
bones in some degree. Friable bones were painted with
a solution of "Durofix" in amyl acetate diluted with
acetone in order to harden them. The matrix was then
removed mechanically, most of the work being done with
the automatic mallet (using a tempered gramophone— or
derning-needle as the actual striking point), and the
rest with dental burrs and hand-needles. Chemical
preparation with 15% acetic acid (TOOMBS, 1948, and
RIXON, 1949) was tested but was generally found to be
less reliable; the acid damaged the surface of the
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bone, even when the latter was protected by a film of
polystyrene dissolved in ethyl acetate, and attacked
the matrix filling in the ecracks. This method never-
theless proved useful in certain instances, notably
with some of the more incomplete specimens, The
process of matching broken surfaces and glueing: them
together was continued after the removal of the matrix
until no further restoration appeared possible,

Cracks and joints in the bones were Tilled with a
mixture of modelling clay and gum acacia, and the
heavier limb-bones were reinforced internally by
metal pins; the specimens were thus rendered easier

to handle,

In the case of specimen no. 13 one fragment of
matrix bore a small number of dermal scutes, the inmer
surfaces of which were exposed; the matrix was
exceptionally hard and up to 20mm. thick, while the
scutes were very soft and often less than 1mm, thick,
Mechanical preparation being therefore impracticable,
the scutes were developed by a combination of treatment
Wwith acetic acid and the "Transfer Methog" of TOOMBS &
RIXON (1950), by which latter process both sides of
delicate specimens may be rendered visible., The
material was embedded in a block of synthetiec: resim;
before the resin had set completely, it was cut away

to expose the upper surface of +the fragment (i.e., the
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surface not bearing the scutes). When the resin was
quite hard the other faces of the block were ground
smooth and polished. The exposed rock surface was
then treated with 15% acetic acid, and the matrix .
gradually disintegrated; the outer surfaces of the
scutes eventually appeared. When all the matrix had
been removed and the scutes well washed and dried, the
cavity in the block was filled with more resin; and,
when this had hardened, the upper surface of the block
was also ground smooth and polished. The scutes, being
now embedded in a transparent rectangular block of
resin, are clearly visible on all sides and may be

handled with perfect safety.
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DESCRIPTION OF NEW TYPES

Zach of four specimens in the collection
(nos. 11b, 13, 48b and 63) appears to represent a
considerable part of the post-cranial skeleton of a
hitherto undescribed archosaur. 1In addition, jaw

fragments are present in specimens nos. 11lb and 63.

Three of these specimens (nos. 11b, 13 and 63)
may be referred to the same new genus (Mandasuchus);
and, at least provisionally, to the same species
(M. longicervix). The fourth specimen (no. 48b) is
quite distinet from the others, and is described as
the type-species of a second new genus (Teleocrater
tanyura). A fragmentary specimen (mo. 53a) is also

referred to Teleocrater tanyura.

The order of the Archosauria into which these
new reptiles should be placed is not entirely self-
apparent, and a brief discussion at this point may
clarify the matter. Von HUENE (1921 ) listed
characters by which the Pseudosuchia (order
Thecodontia) might be distinguished from the
Coelurosauria (order Saurischia). The Saurischia
indeed "represent an orthogenetic continuation of
certain Pseudosuchia without break, systematic

separation is artificial, but preferable for {
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practical reasons" (von HUENE, 1948). The new geners
described below, especially Teleocrater, are probably
closer to the line of this systematic separation
than any animals described Previously, and show
certain characters which, considered alone,vwould
Justify the inclusion of the genera in either order.
In the past it has appeared desirable to select one
simple character, differing in the two groups, which
nmight be regarded as absolutely diagnostic of the
groups. The character usually chosen has been the
nature of the acetabulum: closed in the Pseudosuchia,
open in the Saurischia. The acetabulum is closed in
both the new genera; under the existing scheme of
classification they must therefore be regarded as
Pseudosuchia, Comments on this scheme of classifi-

cation appear in Chapter 4 below.

Most of the fragments of each specimen have

been illustrated in several aspects.
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a)  MANDASUCHUS LONGICERVIX gen, et sp. nov.

The generic name Mendasuchus refers to the Manda
Beds in which the genus occurs, and the trivial name

longicervix to the elongation of the neck, a feature

formerly thought to be unusuzl in pseudosuchians,

Specimen no. 1lb, the most complete of the three
skeletons concerned, was c@osen as the type of the new
genus and species. The other two specimens differ
markedly in size from the type-specimen, one (no. 13)
being much smaller and the other (no. 63) much 1érger.
An indication of the order of difference is given by
the following measurements, which represent the ventral
length of the centrum in the seventh or supposed

seventh cervical vertebra of each animal:

no. 13 26mm.
no. 1lb (type-specimen) 35mm,
no. 63 45mm,

Such differences as exist between the type-specimen on
one hand and specimens nos. 13 and 63 on the other are
inﬁicated in detail in the descriptions of the latter
two skeletons. These differences, other than those
attributable to post-mortem distortion, appear to
consist only of differences in proportion (which could
be due to variations in rates of growth in different

parts of the body); there are no significant
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differences in form. On the contrary, corresponding
bones bear a detailed resemblance to each other which
is often striking. Specimens nos. 13 and 63 are
therefore referred to the genus landasuchus. Whether
or not they are truly co-specific with the type-
specimen is a guestion which is discussed more fully
below (Sub-section vi); to dusignate them s separate

species appears undesirable at the present time.

Under these circumstances it is felt that the

following helpful procedures are Loth legitimates:

i) The diagnosis of the type-species, while based
very largely on the type-specimen, has been
amplified to a small extent by the inclusion of
certain facts obtained from a study of the other
two specimens. These facts refer to the presence
and genersl form of a few bones lacking in the
type-specimen, and not t6 their relative pro-
portions; and it may be inferred with confidence
that such information would be equally true of

the type-specimen.

ii) The probable positions of the preserved vertebrae

in the incomplete vertebral column of the type-
specimen, which would otherwise have been
difficult or impossible to determine, have been

deduced as far as possible by correlation
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of this vertebral column with those of the other
two specimens. These also lack many vertebrae,
but a fairly complete idea of the vertebral
succession in the genus may be obtained from a
comparative study of all three skeletons. The
method by which this correlation has been done
is given below (Sub-section ii) and summarised
in the accompanying Table. In the following
descriptions of the three specimens most of the
vertebrae whose positions cannot be determined
with certainty are accordingly referred to as the
"supposed fourth cerviecal", "supposed first dorsal"
and so on; and, where the position of the vertebra
cannot be deduced with a fair degree of
probability (as in the tail), a phrase such as
"possible sixth caudal® is used instead. The
characters of the vertebral column as given in
the diagnosis are also based to some extent upon

this method of correlation,

It should neverthelens be emphasised that the detailed

description of the type-specimen of Mandasuchus

longicervix is based entirely on specimen no. 1lb and
no other, The other specimens are described
separately, and only in so far as they supplement the
description of the type-specimen, confirm characters

shown but poorly by the type-specimen, or differ from
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the latter; it may otherwise be assumed that they
resemble it in detail.

i) Diagnosis

Mandasuchus gen. nov.: as for M. longicervix below.

Mandasuchus longicervix gen. et sp. nov,:

Pseudosuchian tending towards large size.

Skull unknown, except for fragments of maxilla
and dentary, former showing presence of large ant-—
orbital vacuity; Jjaws long. Dentition thecodont; teeth
recurved, laterally somewhat compressed, with anterior

and posterior borders crenulated.

Vertebrae with length of centrum never much less
than its diameter and usually greater; centra lightly
amphicoelous; floor of neural canal deeply concave
within each centrum, except in posterior caudal region;
zygapophyses moderately oblique; tops of neural spines,
especially in anterior part of column, flattened and
expanded to bear dorsal scutes, Axial and caudal
intercentrs only. At least twenty-five pre-sacral
vertebrae represented, actual count may be slightly
higher. Eight cervical vertebrae (by arbitrary
definition) including atlas; axis slightly elongated,
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other cervical vertebrae much elongated (up to 50%
over typical dorsals), elongation being greatest in
fifth; axis and third cervical with brominent keel,
faint ventromedial ridge in others; neural spines low;
axial and cervical ribs bresent, latter crocodiloid.

At least seventeen dorsal vertebrae; centra mostly
rounded beneath, some slightly flattened; typical
afchosaurian shift in position of rib-articulation,
barapophysis being borne entirely on centrum in second
dorsal, on both centrum and neural arch in third and
fourth, and on neural arch alone in fifth; diapophysis
supported by oblique radiating buttresses in anterior
dorsals; parapophysis and diapophysis tend to form
"spectacles"-shaped rib-articulation and then to fuse
in posterior dorsals; most, if not all dorsal vertebrae
with hyposphene. Sacral vertebrae two in number,
Caudal vertebrae, except most anterior members, flattened
ventrally and with haemapophyses (absent in first
three); distal caudals with small median pre-neural
spine between prezygapophyses, anterior to neural spine
proper; rami of proximal end of each haemapophysis

joined by bridge, at least in distal part of tail.

Major limb-bones moderately long and slender, with
hollow shafts; propodials longer than epipodials;
bones of fore-limb about two-thirds as long as

corresponding bones of hind-limb. Scapula broad both
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dorsally and ventrally, only moderately inflected;
coracoid with small foramen; dermal elements of
pectoral girdle not known. Humerus with high delto-
pectoral crest, well marked supinator process and
ectepicondylar groove, no entepicondylar foramen or
groove; ulna without olecranon; manus unlknown.
Acetabulum closed; ilium with short anterior spine,

long vosterior spine, well developed supra-acetabular

crest, forms most of acetabulum; pubis long, with small

obturator foramen, twisted proximally in typieal
pseudosuchian manner, distully nlate-like and directed
steenly dewnwards, thickening of lateral corner of
distal end; ischium also elongate, vweduncle Tlattened
leterally and with sharp anteroventral edge, possibly
not meeting its fellow in mid-line but diverging from
it distally, distal end lightly thickened. Femur
slightly sigmoidal, with prominent fourth trochanter
high on shaft; fibula with anterior muscle-process;

fibulare crocodiloid, pes otherwise unknown.

Paramedian dorial scutes, not corresponding in
number with vertebrae but more numerous, keeled
externally, each mnotched posteriorly and overlepping

anterior spine of scute behind it, without ornament.

;
|
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ii) Correlation of the three incomplete

vertebral columns

(specimens nos, 11b, 13 and 63)

General method,

The individual vertebrae in each column were
Placed in an antero-posterior series, 1In certain
cases some of the vertebrae had been found either
cohering in the matrix or else lying adjacent to each
other in the field and apparently in situ; and in
other cases the disordered fragments presented broken
surfaces which, fitted together in the laboratory,
provided further evidence of succession. In
prarticular, zygapophyses were often broken off and
attached to the neighbouring vertebrae. This evidence
was supplemented by observation of the general
characters of the vertebrae and of tfends in changes
of dimensions and form. Correlation between the
columns was then effected on the form of the vertebrae;
the scheme is set out below and is summarised in the

following Table. (See pp. 46-48).

Distinction between cervical and dorsal regions,

The distinction between the cervical and dorsal
regions of the vertebral column is usually based upon
the fact that the cervical ribs, unlike the dorsal
ribs, are not attached to the sternum. Alternatively,

the cervical region may be defined as that part of the
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column lying in front of the pectoral girdle. These
criteria cannot be applied in the case of a fossil
such as Mandasuchus, where, in all specimens
discovered, most of the ribs and sternum are not
preserved, and where the relative positions of thev
bones are still unknown. It therefore becomes
necessary to make an arbitrary division between neck
and trunk upon the characters of the vertebrae them—
selves; and even these change gradually along the
length of the column, without abrupt discontinuity at
the hinder end of the neck. The following three
characters have been selected as the best upon which

to base this distinction:

Cervical region

1. Centra elongated.
2. Diapophysial buttresses absent.

3. Diapéphysis low on neural arch.

Dorsal region

1. Centra not elongated.
2., Diapophysial buttresses present.

3. Diapophysis high on neural arch.

Nomenclature.

The typical archosaur vertebra is remarkable in
that the diapophysis is often supported by four

radiating diagonal buttresses; these are especially
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vell developed in the anterior dorsal region. It is
thought that the deseription of a large number of

these vertebrae will be facilitated by the introduction
of a standard nomenclature for these buttresses and

for certain other unnamed features to which frequent

reference must be made.

It is proposed that the buttresses be known as

the diapophysial buttresses, The anterodorsal buttress

originates in the region of the diapophysis and runs
upwards and forwards towards the brezygapophysis,
sometimes becoming confluent with the outer edge of

the latter. The anteroventral buttress runs downwards

and forwards and may comnect with the parapophysis.

The postercdorsal buttress runs upwards and backwards

towards the postzygapophysis, sometimes becoming

confluent with its outer edge. The posteroventral %

buttress runs downwards and backwards. The anterior

buttresses may be called the anterodorsal lamella and r

the anteroventral lamella when they assume the form

of +thin plates; the posterior buttresses likewise,

It is further proposed that the deep hollows
which lie between these buttresses be knovn as the

pleural concavities. The anterior pleural concavity

lies in front of the diapophysis, between the antero-

dorsal and the anteroventral buttresses (or lamellae),
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The posterior pleural concavity lies behind the

diapophysis, between the posterodorsal and postero-

ventral buttresses. The superior pleural concavity

lies above the diapophysis, at the base of the neural

spine. The inferior pleural concavity lies below the

diapophysis, between the anteroventral and postero-

ventral buttresses.

Finally, it is suggested that the two great ridges
which diverge downwards and forwards from the anterior
border of the neural spine and which normally terminate
in the prezygapophyses should be known as the anterior

spinal buttresses, and the hollow between them as the

anterior spinal concavity. It is correspondingly

proposed that the ridges which diverge downwards and
backwards from the posterior border of the neural
spine and which terminate in the postzygapophyses

should be called the posterior spinal butiresses, and

the hollow between them the posterior spinal concavity.

Abbreviations.

The cervical vertebrae are indicated by the
abbreviations Cel, Ce2 etc.; the dorsal vertebrae by
D1, D2 etc.; the sacral vertebrae by Sl and 523 the
caudal #ertebrae by Cal, Ca2 etc.; and a series of
posterior caudal vertebrae by PCl, PC2 etc. Specimen
no. 11b is indicated by the use of these abbreviations
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alone; specimen no. 13 by the use of a single
apostrophe (Cel', Ce2' etc.); and specimen no. 63 by
the use of a double apostrophe (Cel", Ce2" etec.).

Scheme of correlation.

Vertebrae Cel" to Ce8" form an unbroken series
beginning with the odontoid (part of Cel") and axis
(Ce2") and continuing through five complete centra with
portions of neural arches and ribs attached to Ce8",
representéd only by the anterior part of the centrum.
The exact identity of these vertebrae is therefore not
open to doubt. A large fragment is very probably the
neural spine of the axis (Ce2"), but there is no

direct evidence for this.

In specimen no. 1llb one centrum is present which
is not much elongated and which bears a ventromedial
keel; in these characters it resembles Ce2" and is
plainly that of the axis (Ce2). The characteristic
neural spine with postzygapophysis is also present,
and is almost certainly that of the axis, although
again there is no direct evidence for the association.
Three cohering cervical vertebrae follow Ce2; the first
of these is very incomplete, but resembles Ce3", and
only Ce3", in the extreme shallowness of the depression
on either side of the base of the neural spine. It is

therefore presumed to be Ce3; the two vertebrae which



36~

follow it are Ce4 and Ce5. ‘%

In specimen no. 13 a centrum is present which
again is obviously that of the axis (Ce2');
confirmation of this is provided by the form of the
anterior face, which is shaped to receive the odontoid
and the axial intercentrum. Another centrum, slightly
more elongated and with a ventromedial ridge far
better developed than in the following vertebrae,
resembles Cel3" and is taken to be Ce3'. Ce3' is
rollowed by two coherent cervical vertebrae and then
by an unbroken run of another six and a half.
Considerations of vertebral length and of general form
lead to the belief that no vertebrae are missing after
Ce3'; if the next pair be Ce4' and Ce5', then all three
columns agree very well in that the length of the
centrum increases from the axis backwards to reach a
maximum in Ce5, Ce5' and Ceb", and then decreases

again towards the posterior end of the neck. (The

centra of Ce3, Ced4 and Ce5 are preserved only in part;
but Cel is clearly shorter than the other two, and the
relative lengths of the centra of Ce4 and Ce5 may be
estimated from a comparison of their respective
measurements from the front of the root of the

prezygapophysis to the back of the root of the post-

zygapophysis).




Let it be supposed that no vertebrae are missing

between Ce5' and the most anterior of the next coherent

series, the members of which will therefore be numbered
Ce6'-Ce8' and D1'-D4' (D4' being represented by its
anterior half only). Ce6', Ce7' and Ce8' are then
moderately elongated, while Dl' and the succeeding
vertebrae are very much shorter. Comparing the necks
of specimens nos. 13 and 63 in ventral view, with
particular reference to the gradually increasing
distance between the parapophyses of either side, Ce8'
is most nearly comparable to Ce6"; since it is absolutely
certain that the latter vertebra is indeed the sixth
cervical, there appears to be no reason to suppose

the existence of additional vertebrae between Ce5' and
Ce6'. In specimen no. 11b three other elongated
vertebrae are present, and these have been numbered
Ce6, Ce7 and Ce8; the longest has been assigned the
pumber Ce6 and, since the other two are of
approximately equal length, one has been numbered CeT
by comparison with the very similar vertebra CeT'.
These, unlike Ce8!, have no anterior pleural concavity

(similarly absent in Ce7" and present in Ce8").

Specimen no. 11b includes some rather poorly
preserved anterior dorsal vertebrae. One of these
bears a parapophysis in a low position, comparable to

that seen in D1', and is probably Dl. Another
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possesses the characteristic diapophysial buttresses
of the anterior dorsasls; it has a large parapophysis,
most of which is borne on the neural arch and the
upper end of which is approximately level with the
middle of the neural canal, 1In these features it
most nearly approaches D4', and has therefore been

numbered D4.

The posterior half of the centrum of an anterior
dorsal vertebra of specimen no. 13 and the greater
part of the succeeding vertebra are present; the latter
resembles the anterior half of D4'. It is therefore
probable that these two vertebrae are +the posterlor
half of D4' (with the anterior half of which it makes

an approximate fit) and the major portion of D5°.,

Three anterior dorsals of specimen no. 63 are
also present. The most anterior of these is
represented only by a fragment of the centrum bearing
a low parapophysis. As in D1', but in contrast to0 the
condition in D2*, the anteroventral lamella does not
approach this parapophysls closely; this vertebra
could therefore be D1". The other two are consecutive,
better preserved, and, in the more elevated position
of the parapophysis and in the arrangement of the
buttresses, approach most closely to D4' and D5'

respectively. They have therefore been numbered D4"

il
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and D5". 1In D4", as in D4 and D4', the neural arch
appears to bear most of the Parapophysis; in D5!' anc
D5" the neural arch bears the whole of the parapophysis.
In these latter two vertebrae the whole height of the
Parapophysis is just about level with the whole height

of the neural canel.

In specimen no. 1llb the remaining vertebrae of
the pre-sacral series are probably all present. What
appears to be the most anterior of these bears a
parapophysis in a fairly high position, its base lying
above the base of the neural canal; it cannot therefore
correspond to D5' and must be at least D6. One
centrum, so broken and weathered that no traces of
neural arch or parapophysis remain, must on general
form belong to this region and is probably D5. As the
parapophysis rises posteriorly in the series, so the
anterior pleural concavity becomes narrower and finally
disappears; a run of five well preserved vertebrae
{(found in their natural relative positions) has been
numbered D8~D12, for an exceptionally well preserved
vertebra found on its own appears intermediate between
D6 and D8 in this respect and has been numbered D7.
The positions inter se of the last five pre~sacral
vertebrae preserved are more open to doubt than those
of most of the other vertebrae. One of these, which

hag been numbered D13, has a neural spine closely
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resembling that of D12 and differing from'those of the
others. Of the remaining four, numbered D14-D17, D16
is represented by a centrum only and is attached to the
posterior face of D15. That D14 lies in front of both
D15 (and hence D16) and D17 is shown by the fact that
in D14, as in D12 and the preceding vertebrae, the
parapophysis and the diapophysis are not fused together;
in D15 and D17 they are so fused. A difficulity arises
here because of the fact that certain characters of
D13, such as the fusion of the parapophysis and the
diapophysis, and the downwardly directed nature of the
latter, tend to indicate that this vertebra should lie
behind D14 and in front of D15. The succession would
then be D12, "Dl4", "D13", D15. However, this cannot
be correct. D14 cannot follow D12, for, if the two
centra are aligned, the postzygapophyses of D12 are

too high to articulate with the prezygapophyses of Dl4.
The reverse holds true when the posterior face of D14
is applied to the anterior face of D13, Moreover, one
of the postzygapophyses of D14 has what may be part of
the following prezygapophysis attached to it,
admittedly rather displaced; this could not belong to
D13, which is complete in this respect, 5ut could well
belong to D15. On the other hand, the posterior face
of D13 fits the anterior face of D14 very well, the
zygapophyses fitting neatly together and the hyposphene



of D13 sliding into the gap between the prezygapophyses
of D14. The succession indicated has therefore been
chosen as the most probably correct. As far as the
last four pre-sacral vertebrae are concerned, D14 and
D17 possess similar neural spines, both being
remarkable for considerable antero—posterior elongatiom
above; at first sight it might be thought that this
would justify their being placed together, that is
(since D14 has already been shown to be the most
anterior of these four vertebrae) that DL7 should lie
in front of D15 and D16. However, if similarity should
imply juxtaposition, consideration of the badly
weathered condition of the neural spine of D15 and of
the complete lack of the neural spine of D16 shows

+hat D14 and D17 need not be placed together, for D15
and D16 may also have had similar neural spines.
Purther reflection shows that similarity cannot imply
juxtaposition in this case, for a vertebra such as

D14, with a neurél spine elongated in a backward
direction, cannot have lain immediately anterior to a
gimilar vertebra; if D17 be placed immediately behind
D14 with the two centra in natural orientation
(allowing a small gap for an intervertebral disc),

then the back of the neural spine of D14 will overlap
the front of the neural spine of D17 to the extent ofl

some 6mm. It would be absurd to suppose that the

neural spines did mnot all 1ie in the same plane. D17
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has therefore been placed behind the D15~D16 block.
In this difficulty, as in the other mentioned above,
a possible solution would be to postulate the existence
of other vertebrae not preserved; it should be pointed
out that this would increase the pre-sacral count
beyond the number characteristic of +the Thecodontia

(see below).

In specimen no. 13 two centra are preserved from
the middle or posterior dorsal region of the column.
These resemble D5-DLO in that they are somewhat
flattened beneath; but, in the absence of special
distinguishing features, it would be difficult to

assign them to any more exact position.

In specimen no. 63 a run of four vertebrae appears
to correspond best to D6-D9, the most anterior not
differing greatly from D5" and haying an anterior
pleural concavity relatively much wider than that of
D73 these vertebrae have therefore been numbered
De"-D9"., D9* still has a well developed posteroventral
buttress, which in specimen no. 11lb ia well developed
only as far back as D10; in D1l it is weakly developed
and virtually absent thereafter. A small section of
the anterior part of the centrum of the succeeding
vertebra, attached to the posterior face of D9", has

been numbered D1O",
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The total pre-sacral count of twenty-five which
is obtained by this correlation is characteristic of
the Thecodontia; von HUENE (1936a,b) gives this same
figure in his definltions of the Phytosauria,
Stagonolepidae, and "Other Pseudosuchia".

Only one sacral vertebra is preserved in specimen
no. 1lb, out of the two which are indicated by the size
of the articulating surface on the ilium. The ventral
part of the sacral rib is directed obliquely forwards
and the dorsal part obliquely backwards; in this
respect it resembles the second and supposed third

sacrals of Spondylosoma (especially the latter) and

not the first, in which the reverse holds true. I%

is therefore presumed that Sl is absent and that this
must be S2. The likelihood that this vertebra is the
last sacral, i.e. in this case 52, is increased by the
fact that the posterior face of its centrum (which
would then articulate with the first caudal vertebra)
seems to have been much smaller than the anterior face

(which would then articulate with the other sacral).

No sacral vertebrae are preserved in specimens

nos. 13 and 63.

Specimen no. 11b has three further vertebrae
which bear no facets on the centrum for the

articulation of haemapophyses, and only one of these
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is flattened beneath in the manner characteristic of
caudal vertebrae. The two vertebrae which are rounded
beneath could be assigned to a position immediately in
front of the sacrum; but since they are both ma;kedly
shorter than the other pre-sacral vertebrae, such as
D16 and D17, and since this would mean en increase in
the usual pre-sacral count of twenty-five, these
vertebrae are probably pygals, i.e. anterior caudals
without haemapophysial articulations. There being no
evidence to the contrary, they are presumed to be
immediately post—sacral in position, and have been
numbered, in order of dimirishing length, Cal, Ca2 and
Ca3. The pygal with the ventral flattening is thus
numbered Ca3, which is more likely to resemble the
vertebrae which succeed it in this respect than are

Cal or CaZ2.

Two centra of specimen no. 63 have been correlated

with Cal and Ca2, and have been numbered Cal" and Ca2".

Typical anterior caudal vertebrae with
haemapophysial facets Hhen follow in specimens nos. 1llb
and 63; some of the vertebrae from one animal may be
approximately correlated with some from the other.

The diameter of the centrum tends to decrease '
posteriorly and the relative length tends to increase.

There is no evidence to show that the series did not
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include a few other vertebrae (one at least was present);
but in the absence of such evidence the vertebrae
preserved have been numbered Ca5-Ca8, CalO, Call in

one specimen, and Ca4"-CaT7" in the other., (There is

no Ca4 corresponding to Cad4"; and, because of the
disparate sizes of the articular surfaces of their

centra, a gap must exist between Ca8 and Call).

One badly preserved centrum of specimen no. 13,
on considerations of size, is probably from a region

of the tail not far behind the eleventh caudal.

Six relatively much smaller caudal vertebrae are
present in specimen no. 63. Pour of these were
preserved together in a run; the other two, one of
which is represented only by the anterior half of the
centrum, were found alone. This half-centrum has the
greatest diameter and has been numbered PC1"; the run
of four has been mumbered PC2"-PC5"; and the other
isolated centrum, which is the smallest, has been
designated PC6". Again, it is quite possible that
there may have been other vertebrae present between

PC1" and PC2" and between PC5" and PCE".
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CORRELATION TABLE

See overleaf.

A series of vertebrae is enclosed in a "box"
where there is direct and indisputable evidence for ' s

the succession.

Correlation on form is shown by red lines

connecting the vertebrae in question.
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CORRELATION TABLE
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specimen no. 63
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1ii) Description of the type—specimen (no. 1lb)

Field notes.

Iield collection no,. 11 was found in locality B5
at Irundi., It includes, in addition to the bones
listed below, several indeterminate weathered
fragments whose general texture and order of size
indicates that they probably belong to the type-
specimen itself; about nine bones of a smaller pseudo-
suchian (specimen no. lla); several unrecognisable
fragments of a larger animal (specimen no. 11c); and
one small dicynodont centrum. The specimen is of a
whitish colour, generally well preserved and not much
weathered, and was contained in a browvn matrix rather

softer than that surrounding the other major specimens.

Material available.

Maxilla: fragments of both left and right, containing
teeth.

Dentary: fragment of right.

Vertebrae: parts of at least 32, including axis,
probably all remaining cervicals (6), most of
dorsals (15), 1 sacral and 9 caudals; together
with neural arches and spines and other fragments
which cannot be identified as belonging to any
particular vertebra. |

Dorsal rib: fragment of shaft.

T
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Scapula: both left and right.

Coracoid: articular part of left.

Bumerus: right, lacking proximal part of shaft.

Radius and ulna: probable end-pieces.

Pelvis: almost complete on both sides, lacking only
both pubo-ischiadic junctions and central part
of left ischium.

Femur: both left and right.

Tibia: both left and right.

Fibula: proximal part of right.

Metatarsal: possible proximal part.

Dermal scutes: several fragments, including three in
situ on neural spine of supposed sixth cervical

vertebra.

As in all these specimens, there is a complete
lack of material from the skull (except for the jaw
fragments), from the manus and from the pes (except
for the supposed metatarsal in this specimen and the

1eft fibulare in specimen no. 63).

Maxilla. (Plate 1).

The left maxilla is the better preserved. The
fragment consists of a dentigerous bar 92mm. long,
extending backwards from just in front of the
ascending process and broken off at elither end through

an alveolus., Twelve alveoli are represented,
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including these two, and at least five of these

contain the remains of teeth.

The form of the fragment is shown in the
illustrations. The bar is curved outwards both before
and behind, while its centre is swung inwards; this
curvature may be due to post-mortem distortion, for
the corresponding part of the right maxilla is curved
in the same and not in the opposite direction (that is,
its outer surface is convex instead of concave).
Anteriorly, below the ascending process, the bar is
22mm., high; shortly behind the ascending process it
reaches & maximal height of 26mm., and then tapers
off below the antorbital vacuity to a height of l4mm.
at the hinder end of the fragment. The bar is
approximately 1Cmm. thick, being rather thicker than
this in front and thinner behind. A comparison of
this fragment with the post-cranial skeleton shows
that the animal possessed jaws which were relatively

long.

The ascending process lies above the second and
third of the preserved alveoli; only the basal 4mm.
remains. Its stump runs across the dorsal surface of
the bar from posteromedial to anterolateral, being
slightly convex on the medial side and slightly

concave on the lateral; the broken surface is 12mm.

J
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long and 4mm, broad. The dorsal surface of the
extreme hind end of the fragment bears a shallow
groove along its length; this is bordered laterally
by a thin vertical wall which forms a dorsal extension
of the lateral surface of the maxilla and which is
broken off above, the basal remnant being nowhere
more than 2mm. high. Presumably this groove received

the Jjugal.

The lateral surface of the bone shows a series
of small foramina 4-6mm, above its lower edge; their
apertures are directed somewhat ventrally. In the
hinder pert of the fragment they seem to alternate

with the alveoli.

The medial surface of the bone bears a downwardly'
directed ledge. This runs some 7-8mm. above the lower
Lorder in the anterior region of the fragment but

approaches it more closely behind.

The alveoli themselves have been badly damaged,
especially their medial walls and the walls between
adjacent al&eoli. They are very deep, extending
upwards as much as 13mm. to within 3-4mm. of the
dorsal surface of the bone. Some idea of the sha?e
of the alveoli may be obtained from the illustration

of the maxilla in crovn view.

|
g
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The 2nd, 3r4, 4th, 6th, and 10th of the preserved
alveoli contain the remains of teeth; the 8th and 1llth
may also contain such remains, though these latter
are too badly shattered to be identified with
certainty. The tooth in the 6th preserved alveolus
is the only one to show much structure; it had not yet
erupted but is fairly large, 8mm. of the crown being
visible through the broken lateral wall, The tooth
is recurved, its apeX being directed posteriorly and
a little laterally; it appears to have been roughly
triangular in transverse section, with anterior,
posterior and medial edges. The anterior and posterior
surfaces each bear a row of fine perpendicular
crenulations. The 3rd and 4th of the preserved
alveoli contain the stumps of large erupted teeth;
these are roughly oval in section, being elongated
from front to back, and show neither anterior nor
posterior cutting edges. That in the 4th preserved
alveolus is 9mm. long, 5mm. broad and haes walls about
lmm. thick where broken off flush with the surface
of the maxilla. There is no evidence for alternate

replacement.

Two fragments of the right maxilla are also
pfeserved. The more anterior of these is 29mm. long

and corresponds to the front end of the fragment of




—54—

the left maxilla, the anterior break being through
the corresponding alveolus and about 4mm, further
forward. The ascending process is broken off about
2mm. higher, and the posterior bresk is through the
"4th" alveolus. The "lst" ang "3rd" alveoli contain
the remains of teeth. The posterior fragment of the
right maxilla is 34mm, long; the break at its front
end is also through the alveolus which corresponds to
the 4th preserved alveolus of the left maxilla. (The
posterior fragment probably lies immediately behind
the anterior fragment, although their broken ends are
too badly weathered to afford evidence of this
connexion). The position of the hinder end of the
posterior fragment corresponds to the wall between
the 7th and 8th preserved alveoli of the left maxilla.
The "6th" alveolus contains a prominent tooth stump,
These fragments of the right maxilla seem to differ
from their fellow only in the convexity, rather than
the concavity, of the lateral wall (as mentioned
above); and in that the posterior fragment appears to
be a little deeper dorsoventrally, the dorsal surface
of the left maxilla being badly shattered in this

region.

Dentary. (Plate 1).
A fragment of a dentary is preserved. The fact
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that the alveoli are weagkly inclined in a direction
which is presumed to be backwards rather than forwards
is the only evidence for its being part of the right
dentary rather than of the left. It consists of a
fairly straight bar 43mm. long and broken off at
either end through an alveolus. Seven alveoli are
represented, including these two, and all appear to be

empty.

The bar is 17mm. high at its front end, 15mm.
high in the middle, and 16mm. high behind; its maximal
thickness is 9mm. In transverse section it is roughly
oval. The lateral surface bears s series of upwardly
directed foramina some 4mm..below its dorsal edge;
these alternate with the alveoli. On the medial
surface a well defined groove runs the length of the
fragment 4-5mm. above iis ventral edge. (A similar
groove on the lateral surface of the posterior half
of the fragment may well be artificial). The medial
surface also bears an upwardly directed ledge running
about 4-5mm. below its dorsal border. The alveoli,
the medial walls of which are in some cases broken
away, extend downwards to within 2mm. of the groove
on the medial surface; that is, they are typically
about 9mm. deep. As mentioned above, they are

inclined slightly backwards and presumably contained
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teeth which were recurved like those in the upper jaw.

Vertebral column.

Cervical region,

Table of principal measuremenits. See overleaf.

The "elongation ratio" of a centrum is the ratio of

its length to its mean diameter.

Axis. (Plates 2, 5 and 7). The centrum and the

neural spine are preserved as two separate fragments;

the lower part of the anterior face of the centrum, 3
the sides of the neural arch, the prezygapophyses (if
present) and the left postzygapophysis are missing.
The body of the centrum is concave below in lateral

view and is excavated on its dorsal side to forma - ?

deepening in the floor of the neural canal. The
niddle of the centrum is also constricted laterally ' iE

so that the base of the neural arch appears to project

sideways; the presence of a marked ventromedial keel
is indicated. The posterior articulating surface
is moderately hollow. The diapophysis is represented

by 2 small downwardly directed boss near the antero-

dorsal corner of the centrum; from its vicinity the

neurocentral suture passes backwards, ascending

B T O
S

slightly to a peak in the middle of the vertebra, and




no. 1lb - TABIL OF PRINCIPAL IEASURELENTS OF THIY CERVICAL VERTEBRAE (millimetres)

Ce2 Ced Coe4 85 Ce Ce7 Ce
Centrums: (axis) ~— - - - - -
length below - - - - 40 35 55
length above 27 - 40 - - - -
anterior height - 16 - - 22 22 23
anberior width - 19 - - 23 25 23
posterior height 18 - - - 22 23 24
posterior width 19 - - - 24 23 25
msan digmeter 18% 17% - - 23 23 24
elongation ratio - - - - 1.74 1.52 1.46
minimal transverse
thickness 7 - - - 15 11 12
Neural spilne:
height (measured from
top of centrum) S - 33 52 32 33 -
axial vlength above 42 - 31 32 32 26 -

maximal. transverse
width above 7 - 10 11 16 15 -
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then descends gently towards the posterior margin,
The neural spine is much longer than the centrum, and,

in what seems to be g reasonable reconstruction of the

whole vertebra, projects before and behind the centrum .
to a considerable extent. It is shaped like a hatchet, ‘ﬁ
being blade-like in front and becoming higher angd
thicker posteriorly. The dorsal surface is not

expanded, however, and reaches a maximum width of Tmm. |

behind. The large and powerful postzygapophysis is

set rather obliquely, and a deep posterior spinal

concavity lies medial to it.

Supposed third, fourth and fifth cervicals. (Plates

2 and 7). These three vertebrae are in natural

connexion, but all are incomplete. The supposed third
cervical is represented only by the anterior part of
the centrum and by the neural arch, without either
prezygapophyses or neural spine; the supposed fourth
lacks the whole of the ventral part of the centrum;
and the centrum of the supposed fifth is almost
entirely missing. It appears that there is a
progressive increase in the length of the centrum in
successive vertebrae; the centrum of the supposed
third cervical could not have been longer than 35mm.,
and a comparison of other dimensions leads to the

conclusion that the centrum of the supposed fifth
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cervical was at least as long as that of the supposed
fourth (40mm.), if not slightly longer. The anterior
face of the centrum of the supposed third cervical is
moderately concave., A trace of a badly preserved
parapophysis is visible low down on the anterior
margin of the centrum of the supposed third cervical,
and in all three of these vertebrae traces of a
diapophysis may be seen in the anterodorsal region of
the centrum. A veculiarity of these cervical vertebrae
is that the anterior outline of the neural canal is
markedly elliptical, being much wider than high. The
zygapophyses are large and powerful, the anterior in
particular projecting well beyond the centrum; a
shallow basin lies between the prezygapophyses, and a
deep spinal coneavity, separated from the neural canal
by a thin bony floor, lies between the postzygapophyses.
On either side of the neural arch an ascending ridge
runs backwards to become the outer border of the
postzygapophysis; and a depression is present on
either side of the base .of the neural spine, medial
and dorssl to this ridge. This depression is less
vell developed in the supposed third cervical than in
its successors. The neural spines of the supposed
fourth and fifth cervical vertebrae are rather lows
their sharp anterior margins slope upwards and

forwards, while their vosterior margins slope upwards
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and backwards.'\(This posterior margin‘is much shorter
and is sometimes produced into a narrow vertical
median lamella which runs dovm for a short way

between the posterior spinal buttresses). Thus,
although the bases of the neural spines are slender .
and short from front to back, their dorsal surfaces
are broader and longer; these are almost flat, a little
broader in front than behing and somewhat expanded
both axially and transversely so that their edges
protrude horizontallyvall round. It is presumed that

they served for the support of dermal scutes.

Supposed sixth cervical, (Plates 2, 5 and 7). This

vertebra is nearly complete, and in its general
characters (including the length of the centrum)
resembles those which precede it. The ventral margin
of the centrum appears concave when seen Trom the side;
the centrum is laterally constricted in the middle and
is smooth beneath. The articulating surfaces are only
very slightly concave. The barapophysis is a large
facet at the anteroventral margin of the centrum. The
diapophysis is situated further back, seemingly on the
neurocentral suture; it projects but slightly from the
side of the vertebra, is directed obliquely downwards,
and a considerable hollow lies beneath it. The

anterior end of the neural canal is 6mm., high and 13mm.
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wide. The neural spine is of about the same helght
and same axial length as those of the preceding
vertebrae, but its dorsal surface is expanded
transversely to g much greater extent, the maximal
width being near the anterior end. Parts of three
dermal scutes are Present in situ upon this expanded

surface (see below for details of their structure),

Supposed seventh cervical. (Plates 2, 5, 7 ang 8).

This vertebra is fairly complete, lacking only the
Prezygapophyses; it resembles its immediate
bredecessor, but is markedly shorter. Other points

in which this vertebra differs from the supposed
sixth cervical are the definite presence of a faint
ventromedial ridge; the greater distance apart of the
parapophyses (seen from below); the greater projection
of the diapophysis, and the greater development of the
hollow beneath; the greater depth of the depression
on either side of the base of the neural spine, behind
the anterior spinal buttress; the absence of a median
ridge between the posterior spinal buttresses; the
slightly greater height of the neural spine; and the
comparative shortness of the latter from front to

back.

Supposed eighth (last) cervical. (Plates 2 and 5).

This consists only of a badly preserved centrum of
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the same length as the one before it. The deepening
of the floor of the neural canal within the centrum,
typical of all these vertebrae, is clearly shown.
The ventral surface 1s not well enough preserved to
give any indication of a ventromedial ridge. The
parapophysis is fairly well preserved on one sidej;
there is a faint trace of what may be an anterior

pleural concavity on one side, but the neural arch

and diapophysis are broken off too short to allow this
to be stated with certainty. '

Dorsal region.

Pable of principal measurements. See overleaf.

Supposed first dorsal vertebra. (Plates 2 and 5).

This consists of a badly preserved and somewhat
distorted centrum, much shorter than the supposed

last cervical and broader anteribrly. Traces of the

parapophyses remain; these are situated further apart,
and therefore more laterally and less ventrally, than
in the posterior cervical vertebrae. The condition of

preservation does not allow of further description.

Supposed fourth dorsal vertebra. (Plates 2 and 5).

This consists of a centrum together with the anterior

part of the neural arch on one side, including parts
of the diapophysis and prezjgapophysis. It is of the .
_same length as the supposed first dorsal. Its middle %




no, 11b - TABIE OF PRINCIPAL IBASURELENTS OF THE DORSAL VERTEBRAE (millimetres)

' Centrum:

length below
anterior height
anterior width
posterior height
posterior width
meagn diameter
elongation ratio

minimal transverse
thickness

Neural spine:

height (measured from
top of centrum)

axial length above

maximal transverse
width above

Dl

29
25
28
22
24
24

29 30
22 24
25 2%
22 22
21 24
227 23

20 21
22 23

21 225

24
24

D9 D10 D11 D12 D13 D14 D15 D16 D17

23

28
25
25
25
25

24%

4

30 31 29 30

25 26 24 24 -

26 25 24 24 -
26 26 25 24 24
26 27 27 26 28

26 26 25 24} 26

121 129 130 138 124 121 130 114 115 115 116 122 -

12 12

11 11 12 11 12 13 14 14 12 17

- 35

- 24

36
25

38
25

15

38
25

10

42 42 41 43

28 25 21 34 -

11 8 % 8 -

27?7 31

25
28
27
29
27

115 115

18

31
26
27
26
29

.—E‘ 9..

27

15
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is more or less equally constricted below and at the
sides, the ventral surface being smoothly rounded;
and the articulating surfaces are very nearly
amphiplatyan. The Parapophysis is present on one side
and lies much higher than in the cervical vertebrae,
its upper ena being approximately level with the middle
of the neural canalj; and, if (as seenms possible) the
fracture in the specimen does indeed indicate the
level of the neurocentral suture, then most of the
parapophysis is borne on the neural arch and only a
small part on the centrum. It is situated a short way
behind the anterior margin of the vertebra, projecting
laterally a .few millimetres; the facet is rather
veathered, but the outline seems to have been roughly
elliptical, with the longer axis nearly vertieal., The
diapophysis is represented by a stump lying obliquely
above and behind the pafapophysis, and connected to it
by an antercventral lamella; most of the diapophysis,
however, has been broken off with the rest of the
neural arch. Traces of a posteroventral buttress
remain, running backwards and downwards, and a sharp
anterodorsal butiress connects the diapophysis with
the prezygapophysis, These buttresses also lie
obliquely, each forming a very approximate right angle
with the anteroventral buttress.  The anterior and

inferior pleural concavities which lie between these
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buttresses are broad and deep. The Prezygapophysis
is short, scarcely projecting beyond the anterior

margin of the centrum,

Supposed fifth and sixth dorsal vertebrae. (Plates 2

and 5). These twé vertebrae, although not in natural
connexion, resemble each other closely. The supposed
fifth consists of a centrum only; the supposed sixth
of a centrum together with the anterior part of the
neural arch on one side, including the parapophysis,
rart of the diapophysis and the bprezygapophysis. The
centra resemble that of the supposed fourth dorsal
except in that they show a slight flattening of the
ventral surface and a more pronounced longitudinal
groove on each lateral.surface, below the attachment
of the neural arch. The barapophysis of the supposed
sixth dorsal vertebra is borne entirely on the neural
arch, at about the height of the neural canal; it
consists of a projection about 5mm. long, directed
very slightly downwards and bearing a more or less
circular facet of some 5mm. diameter, to which part
of the capitulum of the dorsal rib is still attached,
vThe diapophysis, of which only a fragment remains,
lies behind and not much above the parapophysis, to
which it is connected by a nearly horizontal antero-

ventral lamella. As in the supposed fourth dorsal
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vertebra, traces of the posteroventral buttress can
be seen, and a deep inferior pleural concavity lies
beneath the diapophysis., An anterodorsal butiress
runs from the diapophysis towards the brezygapophysis;
since this, like the anteroventral lamella, is nearly
horizontal, the anterior pleural concavity between
the two is very narrow. The brezygapophysis projects

beyond the front of the centrum.

Supposed seventh dorsal vertebra. (Plates 3, 5, 7

and 8). This vertebra is exceptionally well Preserved
and lacks only the Postzygapophyses. The length of
the centrum conforms to the uniform 28-31mm. found in
all the dorsal vertebrae. The middle is constricted
both ventrally and laterally, The ventral surface
shows a slight but definite flattening of 5mm, width;
the centrunm is weakly amphicoelous; and there is a
considerable longitudinal depression on either side
below the neural arch. The parapophysis is a
horizontal peg-like projection 4mm. long situated on
the side of the root of the brezygapophysis and at the
height of the upper half of the neural canal; it bears
a slightly elliptical facet. The diapophysis lies
above and behind the parapovhysis, to which it is
connected by a delicate anteroventral lamellas

measured from the superior pleural concavity outwards
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it is 1lmnm. long (if the end-surface on the left-hand
side is indeed true surface), it is directed backwards
and slightly upwards, and its presumed terminal facet
is twice as long as high., It is supported by a short,
Tairly stoﬁt vosteroventral buttress; a horizontal
anterodorsal lamella runs towards the brezygapophysis;
and a short, stout posterodorsal buttress is also
present. All four pleural concavities are developed;
the anterior is very narrow, while the superior
consists of a shallow pit in the middle of the base

of the upper surface of the diapophysis, just below
the neural spine. The anterior end of the neural canal
is 9mm., high and 9mm, wide, and is bordered on either
side by a sharp ridge rumming up towards the
prezygapophysis. The latter is much weaker than in
the cervical vertebrae and its articulating facet
lies less obliquely; it projects a short way in front
of the centrum. A deep concavity lies between the
anterior spinal buttresses. The neural spine lies
vwell back and is higher than in the cervical vertebrae;
the flattened front edge is more or less vertical,
while the even broader hind edge runs upwards and
backwards so that the upper surface of the spine is
longer than its base, projecting behind the centrum.,
This upner surface is flattened and expanded and of g

characteristic form (see figure), with a slight
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median longitudinal depression.

Supposed eighth to fourteenth dorsal vertebrae.

(Plates 3, 5, 7 and 8). These seven vertebrae, of
which the first five (D8-D12) were found in their
natural relative positions, are all fairly well
preserved and show a general resemblance to the
supposed seventh dorsal vertebra described above. The
supposed thirteenth and fourteenth are beautifully
preserved, especlally the former, but in the others
some of the processes for the rib-articulations are
broken off and some of the zygapophyses are missing.
The centra are fairly constant in length, and are
constricted like that of the supposed seventh dorsal
vertebra., The flattening of the ventral surface
persists only un to the supposed tenth dorsal vertebra,
and is less well marked than in the supposed seventh;
the more posterior vertebrae are rounded below. MNost
of the centra are weakly amphicoelous, with the
anterior face more strongly concave than the posterior
face; the latter is quite flat in certain vertebrae,
such as the supposed eighth dorsal. The lateral
longitudinal depression persists throughout the series.
The length and form of the parapophysis are more or
less constant; its height is approximately that of the

neural canal; and the direction in which it projects
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seems to vary in an_irregular manner between
horizontal and slightly downwards. The length of the
diapophysis is difficult to determine, for in many
cases it is hard to decide whether the process is
broken off or not; measurements obtained for the
supposed eleventh and thirteenth dorsal vertebrae are
13mm. and 15mm, respectively. The diapophysis shows

a gradual change in the direction in which it projects
from backwards and slightly upwards (as in the supposed
seventh dorsal) 4o lateral and horizontal (as in the
supposed eleventh) and then to slightly forwards and
downwards (as in the supposed thirteenth). Thus the
terminal facet of the diapophysis comes to lie closer
to that of the parapophysis; the anteroveniral lamella
connecting the two becomes shorter, forming a
“"gpectacles"~shaped rib-articulation, and in the
supposed thirteenth dorsal vertebra the two facets are.
fused into one, as in all vertebrae posterior to the
supposed fourteenth. (In the supposed fourteenth the
facets are not quite fused. It might therefore be
thought that the supposed order of the vertebrae is
incorrect, and that the supposed fourteenth vertebra
should precede the supposed thirteenth; but, as is
shovn in the preceding Sub-section, the very tentative

succession adopted is based on other considerations).
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‘ Thegposteroventralgbuttress is well developed as far

" back as the supposed tenth dorsal ventebra; it is

the posterior is well developed.in the supposed eighth,

. the supposed thirteenth dorsal vertebra' this vertebra,,

weakly developed in the supposed eleventh and virtuallyﬁ

absenm thereafter. The anterodorsal 1amella is present
in the supposed eighth and ninth dorsal vertebrae only,
and’ the posterodorsal buttress dies out_altogether
after.the supposed eleventh. Of the pleural

concavities, the anterior is presént as s mere slit

in the supposed eighth and'ninth dorsal vertebrae onlys-

ninth and tenth, weakly developed in the supposed;
eleventh, barely diseefnible‘in the supposed twelfth,
and absent after that; and the inferior and superior
pleural concavities are developed throughout the
series in much the same form as in the supposed‘
seventh dorsal vertebra. The neural canal shows. an
increase in size towards the end of the series,-its

anterior openlng being 10mm, high and 12mm. wide in

like its successor,. still shows the- sharp ridges
bounding the’ opening on either side, - The. zygapophyses
are constant in form, being fairly well developed, _
moderately oblique, and projecting a short. way before‘

and rather further behind the centrum respectively.:

'1‘mhe exit for the Spinal nerve is beneath the: post—‘
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2ygapophysis and Produces g concavity in the posterior
outline of the vertebra when seen from the side. The
spinal buittresses and concavities gre moderately
developed and show little variation in form., 4
hyposphene is developed in the last three of these
vertebrae, that is, in the Supposed twelfth to
fourteenth; this part is not well breserved in the
more anterior vertebrae, The hyposphene is best
preéserved in the supposed thirteenth dorsal vertebra,
where it consists of a longitudinal ridge pProjecting
downwards beneath the prostzygapophyses; it is about
émm. long and 2mm, deep, and fits neatly into the gap
between the brezygapophyses of the following vertebra,
The form of the neural spine is fairly constant in all

these vertebrae as far back as and including the

supposed thirteenth dorsal, the spines becoming
progressively higher. The degree of expansion of the
flattened tops of the neursl spines decreases from
front to back, those of the supposed twelfth dorsal
vertebra and its successors being merely flattened and
not expanded to any great extent; the greatest width
is near the hinder end. As will be seen from the
measurements, the neural spine of the supposed
fourteenth dorsal vertebrs is very much longer from
front to back than those of its predecessors; the

elongqtion appears to be mainly in a backward
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direction, the hinder end of the dorsal surface of the

spine Projecting posteriorly beyond the postzygapophyses;

Suppoaed fifteenth, sixteenth angd seventeenwh:(last)

dorsal vertebrae. (Plates 3, 5, 6 and 7). The

remaips of the supposed fifteenth: dorsal vertebra
consist of a centrum, badly weathered at the anterior
end; together with: part of the neural arch, one
transverse brocess, postzygapophyses and neural spine,
all bedly weathered. The remains of the supposed
sixteenth dorsal vertebras consist only of g centrum
attached to the posterior face of its predecessor.

The supposed seventeenth vertebra is better preserved
and lacks only the zygapophyses, 1In most respects

. these vertebrae resemble those which lie immediately
in front. The posterior faces of the centra of the
supposed sixteenth and sevemteenth dorsal vertebrae
are almost flat. The barapophysis and diapophysis

are fused into a single transverse process, of which,
however, the component parts are clearly distinguiish-
able. The neural canal is still bordered anteriorly
by a sharp ridge on either side in the supposed
gseventeenth dorsal vertebra, The meural spine of this
vertebra is rather similar to that of the supposed
fourteenth, but it does not rroject backwards so |

noticeably and there is no appreciable dorsal 5
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expansion, It does not seem that the badly weathered
neural spine of the supposed fifteenth dorsal vertebrs
and the missing neursl spine of the supposed sixteenth
can have been as long as those of the supposed
fourteenth and seventeenth; for, assuming that all the
neural spines lay in the same plane, their elongated
upper ends, being longer than their centra, would

interfere with each other spatially.
Sacrum.

Supposed second sacral vertebra. (Plates 3, 6, 7

and 8). This consists of the centrum, the neural arch
and the sacral ribs, one of the letter being broken
off near its base; the prezygapophyses are badly
preserved, and the postzygapophyses and neural spine
are missing. The whole vertebra is distorted
obliquely in the transverse plane. The centrum is
31lmm. long below, and 29mm. high and 32mm. wide in
front; the hinder face is partly broken away, but
geems to have been much smaller. The body of the
centrum is constricted beloﬁ and at the sides, its
minimal transverse thickness being l6mm., and it is
rounded beneath. The ends are virtually amphiplatyan.
The sacral rib is ankylosed 1o a prominenée on the
side of the upper part of the centrum and the neural

arch; it occupies the greater part of the length of

i
1
-
i
L
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the vertebra, being situated neerer to the front than
to the hinder end. The rib is bordered ventrally by a
s8lightly swollen suture: it projects more or less
horizontally and is divisible into two parts. The
ventral ("parapophysial) portion is fairly stout and
is directed obliquely forwards; its outer end, facing
obliquely forwards, may conceivably be a %true surface
servins for articulation with the ilium. (It is 20mn.
long from front to back and l4mm. high). The dorsal
("diapophysial") vart of the rib, laminar in nature
and directed obliguely backwards, lies directly upon
the upper surface of the ventral part; its distal end
is Dbroken off. The sharp anterior border of this
dorsal part of the rib curves round anteriorly above
& slight excavation at the side of the neural canal
to terminate on the outer side of the root of the
pbrezygapophysis; this ridge is the equivalent of the
anterodorsal buttress. ILittle can be said of the
prezygapophyses save that they are small, very wide
apart (width across both 27mm.), and project a short
way in front of the centrum, The anterior spinal

concavity is wide and shallow.

Caudal region.

Table of principal measurements, See overleaf.




no. 1lb - TABLE OF PRINCIPAL LEASURELENTS OF THi CAUDAL ViRTEBRAE (millimetres)

Cal GCa2 Ca3 Cab Cab6 Ca7 Ca8 Cal0 Call

Centrum:
length below 27 27 26 24 30 27 28 25 25
anterior height 26 26 27 24 24 24 24 i8 19
anterior width 28 27 26 25 24 22 21 14 18
posterior height 26 27 26 24 24 22 19 20 16
posterior width 27 25 25 24 21 19 19 16 14
msan diameter 27 26 26 24 23 22 21 17 1w
elongation ratio 100 104 100 100 130 123 133 147 147

minimal transverse
thickness 15 15 14 15 14 1l 12 9 10

Neural spine:

height (measured from
top of centrum)

D
()]
]

t
[N
O
1
1
1
1
1

axial length above 20 - - 20 - - - - -

maximgl trensverse
width above 7 - - 7 - - - - -
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Supposed first caudal vertebra. (Plates 4, 6, 7

and 9). This vertebra is fairly well preserved, but
the ends of the transverse processes and of the
zygapophyses are broken off. The centrum is not very
different from those immediately in front of the
sacrum, except in that it is shorter. It is rounded
beneath, without haemapophysial facets, and is very
weakly amphicoelous, The longitudinal depression
between centrum and neural arch is well developed.
The transverse process is not divisible into
parapophysial and diapophysial parts; it is situated
on the side of the neural arch, fairly well back, is
directed horizontally outwards, and slopes gently
dovnwards from front to rear., The anterior edge is
sharp and curves round towards the prezygapophysis,
with a depression lying beneath it. The posterior
edge is thicker and rounded, and is level with the
top of the posterior face of the centrum. The broken
end of the transverse process is l4mm. long and Smm.
deep. The neural spine is slender and directed a
little obliquely backwards; its anterior and posterior
margins are more or less parallel, the former being
rather sharp and the latter thicker and more rounded.
Its dorsal surface is flattened but not expanded at

all.-
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Supposed second caudal vertebra. (Plates 4 and 6).

This consists only of a well preserved centrum
together with the sides of the neural arch and the
bases of the transverse processes. Haemapophysial
facets are absent and the centrum is rounded beneath.
A saddle-shaped articulation between the centra makes
its first appearance here; the dorsal margin of the
anterior face of the centrum bears a slight forward
projection on either side, just below the neural arch
and roughly triangular in form. These articulate with
two scarcely discernible facets in a corresponding
position on the posterior face of the preceding
(supposed first caudal) vertebra. The facets on the
hinder face of the centrum of this supposed second
caudal vertebra are better developed. Other
differences between this vertebra and the supposed
first caudal are the weaker development of the
longitudinal depression between the centrum and the
neural arch, and the more horizontal nature of the

base of the transverse process.

Supposed third caudal vertebra., (Plates 4 and 6).

This also consists only of a centrum with the sides
of the neural arch and the bases of the transverse
processes., It differs from its predecessor in being

flattened beneath, the flattening being 1lOmm. wide;




there are 8till no haemapophysial facets, It differs
also in the greater development of the forward
projections on the anterior face of the centrum, and
in the absence of a lateral longitudinal depression.
The transverse process is directed somewhat

posteriorly.

Possible fifth caudal vertebra. (Plates 4, 6, 7

and 9). This vertebra lacks only the zygapophyses;
the transverse process is nearly complete on one side.
The centrum is much shorter than any which precede it,
and is shorter too than those which follow., Its
narrowest part is no longer in the middle but nearer
to0 the hinder end. The most striking feature is the
development of a pair of large facets for the
haemapophysis on the lower margin of the posterior
face, triangular in form and facing obliquely down-
wards. A ridge runs forward from each facet along the
ventral surface of the centrum, and a well marked
groove some 7mm, wide lies between these ridges. The
anterior face of the centrum is markedly concave,
while the posterior face is saddle-shaped; the centrum
thus tends towards procoely. There is no longitudinal
depression on the side of the vertebra. The

transverse process is less well developed than in the

more anterior vertebrae; the neural canal is much




b B Al

narrower than in the supposed first caudal; and the
neural spine resembles that of the supposed first

caudal except in that it is longer.

Possible sixth, seventh and eighth caudal vertebrae.

(Plates 4 and 6). The first of these consists of a
centrum with the base of the neural arch on both sides
and the base of the transverse process on one side;
the next consists of a centrum only; and the last of

a centrum with the base of the neural arch and of the
transverse process on one side only. The three centra
vary considerably in their proportions but all are
much longer than the possible fifth caudal, which they
resemble in general form. The possible sixth is the
stoutest of the three. The form of the articulating
surfaces seems to be another variable feature; thus,
while the centrum of the possible sixth caudal
vertebra has a concave anterior face and a convex,
saddle-shaped posterior face, both faces of the
possible seventh caudal are markedly concave (although
it is not inconceivable that the posterior concavity
'is an artifact). The faces of the centrum of the
possible eighth caudal are more like those of the
aixth. The base of the transverse process of the
possible sixth caudal resembles that of the possible
fiftﬁ, while that of the possible eighth 1s a more

delicate structure, being only 2mm. thick where
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broken off.

Possible tenth and eleventh caudal vertebrae.

(Plates 4, 6, 7 and 9). The first of these consists
only of a badly weathered centrum; the second, also
very badly preserved, includes the centrum, neural
arch, transverse process, .zygapophyses, and the lower
part of the neural spine. Both are much smaller than
any of the other vertebrae, but they seem to have a
general resemblance to those described immediately
above. TFeatures still present in the possible
eleventh include a deepening of the neural canal
within the centrum, haemapophysial facets, a grooved
ventral surface, and the small transverse process.
The poor condition of preservation does not allow of

a more detailed description.

Fragmentary vertebral material.

The only fragments which are of interest are some

unattached neural spines.

It seems probable that three of these, bearing
parts of their zygapophyses, are the neural spines of
some of the first six dorsal vertebrae; or perhaps of
the last cervical. They are short and stout and are
rother weathered. Their dorsal surfaces are broadly

expanded, being very short axially (dimensions 21lmm.,




e =Y

long by ld4mm. wide, 20mm. by 13mm., and 1Smm. by
12mm,); the greatest width tends to be nearer the
fron%. All three show traces of the depression found

on either side of the base of the neural spine in the

o]

osterior cervicsl vertebrae, especially in the

supposed seventh cervical,

Another neural spine, with a good part of the

o
o

ural arch and zygapophyses attached, is badly

&s

cthered., It seems likely, however, *hat it comes

8]

rom the anterior part of the tail. It is of the same

general form as that of the possible fifth caudal

vertebra (the most positerior neural spine preserved in

altachment to its vertebra, and zlso the longest), but

secws to have been a few millimetres longer still.

ne tops of other neural spines from the tail are
preserved. One of these closely resembles that of the
voseible fifth caudal; three others differ only in
seing transversely thinner. The dimensions of their

dorsal surfaces ure:

length 20mm. maximal width Tmn.
21mm, Smm,
21lmm, 4mm.

20mm. 3mm,
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Dorsal rib. (Plate 9).

Only o fragmwent of one shaft, C4mm. long,
remains., The transverse diameter decreases from 12mm,
at one end (presumably dorsal) to 1Omm. at the other,
while the maximum axial diameter decreases from Smul.
to Tmm, The shaft is slightly curved and is
compressed antero-posteriorly; bLoth anterior and

nosterior faces are grooved throughout their length.
Fectoral sirdle.

Scupula. (Plate 10).

Both scavulae are prezerved, the left still
connected to part of the coracoid., 1In neither case is
the bone complete, for the fragile anterior margins

have been broken away almost everywhere.

The scapula consists essentially of a curved
blade which is presumed to have lain more or less'
uoright; the inner and outer surfaces are respectively
concave and convex in a dorsoventral direction. The
bone is about 155mm. long, measured externally along
the curve. In lateral view it is seen to be expanded
above and below, the middle part of the blade being
much narrower. Thus the dorsal breadth is estimated
to have been approximately 60mm., (both anterodorsal

corners are broken off); the actual width in the
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narrowest part 1s 27mm. in one scapula and 30mm. in
the other; and the ventral breadth, even though
incomplete anteriorly, must have been at least as
great as the dorsal breadth. The upper margin of the
bone is slightly convex in profile; the end-surface is
flattened in one scapula and gives indications of
incomplete ossification in the other, and it tapers
from a maximal width of 6mm. near its hinder end %o a
sharp point in front. The anterior edge of the whole
bone seems to have been correspondingly knife-like;
the thin anterior part of the blade is broken away
almost everywhere, but a short length of true edge is
preserved in the centre of the bone. The profile of
the anterior edge seems to have been fairly straight
above, and to have curved forward below to form a
prominent deltoid flange. This latter is preserved
in part in the right scapula only, and is directed
forwards, inwards and a little upwards. The posterior
edge of the scapula is thick and rounded; it becomes
gradually thicker ventrally to terminate in the broad
semicircular facet (12mm. high and 23mm. wide) of the
scapular portion of the glenoid fossa, which is
directed obliquely backwards and downwards. The
profile of the posterior edge is markedly concave, its

curvature being greatest in the ventral region just
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above the glenoid. In posterior view it is apparent
that the curvature of the scapula in the ‘transverse
plane is not regular, but that there is a marked
inflexion at a distance from the glenoid of about one-
quarter of the length of the whole bone. The lateral
margin of the posterior edge bears the remains of a
large muscle—process which presumably served for the
origin of the anconaeus scapularis lateralis externus
muscle; this begins some Tmm. from the upper border
of the glenoid facet and is roughly oval in shape,
extending another 12mm. dorsally and being 5mm. wide.
The ventral surface of the scapula, which articulates
with the coracoid, is triangular in form and is
bounded posteriorly by the base of the scapular
portion of the glenoid facet. The straight lateral
margin and slightly convex inner margin approach each
other rapidly anteriorly, and the apex of this
triangle is produced into the ventral surface of the
deltoid flange; this is of fairly constant thickness
(3-4mm.). Since the flange is in line with the
lateral margin of the triangle, the inner margin of
the ventral surface appears strongly concave when

considered as = whole.

Coracoid. (Plate 10).
Only the articular part of the left coracoid
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remains, still connected to the scapula and extending |
ventrally at least 40Omm. beyond it. Like the scapula,
it is massive behind and thinner in front. Except in
the region of the glenoid fossa, the margins of the
fragment are everywhere incomplete., The coracoid
portion of the glenoid articulating surface is much
larger than the scapular portion and forms a prominent
lip, protruding backwards and facing upwards, The !
whole of the glenoid fossa is directed somewhat
laterally. The remains of the coracoid foramen lie

on the broken front edge of the bone, some 15mm.
anterior to the glenoid and Tmm. below the scapulaj;
this foramen seems to have been of about Tmm. diameter
and to have been directed obliquely inwards, upwards

and forwards.
Fore-limb.

Humerus. (Plates 11 and 12).

Both ends of the right humerus are fairly well
preserved, but the proximal part of the shaft is
missing. In a reconstruction of the entire bone the
length of the missing part has been taken as 22mm,;
this would give the humerus a total overall length of
152mm. The presumed relative orientation of the two

ends of the bone about its longitudinal axis has been




based upon the alignment of what are taken to be

corresponding ridges and surfaces on the two broken
ends of the shaft, and upon a comparison of the bone
with the more complete humeri of another specimen of

Mandasuchus (no. 13) and of related animals.

The proximal end is expanded, presumably antero-
posteriorly, to a maximal width of 50mm.; it is convex
above and concave below. The pre-axial side of the
head is produced obliquely downwards and forwards into
a prominent deltopectoral crest; while the post-axial
side is produced obliqueiy downwards.and backwards
into a processus latissimi dorsi, the apex of which
(caput humeri) is broken off. The projection of the
latter behind the shaft is nevertheless greater than
the projection of the former in front. The profile
of the head of the bone is very strongly convex in
ventral or dorsal view, and the articulating surface
extends right around it from the apex of the
deltopectoral crest to the apex of the processus
latissimi dorsi. The latter apex must have lain a
little higher than the former; an imaginary line
connecting the two would cross the longitudinal axis
of the bone at an angle of about 80 degrees and at a
distance of some 22mm, from the extreme proximal end.

The dorsal surface is demarcated from the forwardly
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directed upver surface of the deltopectoral crest by

a square-cut edge which terminates proximally in a
muscle-scar beginning at the level of the apex of the
crest, DMuch of the proximal articulating surface has
been corroded, and only the central portion and a small
portion next to the apex of the deltopectoral crest
are preserved complete; it is very narrow above the
apex of the deltopectoral crest and becomes gradually
thicker, reaching a maximum of 18mm. at its highest
point (where there is a definite tuberosity on the
dorsal edge) and then decreasing a little to end
bluntly above the apex of the processus latissimi
dorsi. The anterior margin of the deltopectoral crest,
running down towards the shaft, is correspondingly
quite sharp, while the posterior margin of the:
processus latissimi dorsi is broad and rounded. The
shaft is 15mm. broad and 1Omm. deep at the break; it
is hollow with +thin walls, and seems to have been

nearly straight.

If it be assumed that the proximal expansion lies
antero-posteriorly, then the dégree of torsion between .
the two ends of the bone would appear to be such
(about 60 degrees) that the distal expansion would lie
in an oblique plane running from anterodorsal +to

rosteroventral. Consequently, one of the two sides of
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the expvansion would face forwards and slightly down-
wards, the other backwards and slightly upwards. In
actual fact, most of the expansion is in a postero-
ventral direction, for the post—axial profile of the
bone is markedly concave while the pre—axial is only
very slightly so. The expansion reaches a maximal
width of 39mm. and is hollowed out on both sides
between the ridges which run down to the radial and
wlnar condyles; the hollow on the posterodorsal side
gxtends some 35mm. from the distal articulating
surface tovards the shaft, while that on the antero-
ventral side is bounded distally by a transverse ridee
»#nd does not extend so far proximally, being almost
semicircular in form. The distal articulating surface
is wartly divided by a central constriction into
radizl and ulnar condyles of apyproximately equal size,

and is continued for a.short way along the pre-axial

surface of the distal end of the bone (ectepicondyle).

This latier surface bears an ectepicondylar groove

some 20mm. long which curves slightly forwards as 1t
anproaches the distal end of the radial condyle and
which is btordered anteriorly by a supilnator process
about 2mm. high., The shaft, which is roughly
isodiametric (13mm.) at the broken end, has a

3 pronounced square-cut edge on its anterior side; this
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vias probebly continuous with the similar edge on the

vroximsl end.

fadius. (Plate 12).

Two fragments may be the proximal parts of the
rudii; their size agrees with this presumption, which,
however, must be regarded as very tentative. One is
not well preserved, but probably includes the greater
part (78mm.) of the length of the bones the shaft
seems to narrow considerably and then begins to
thicken again before reaching the point of fracture.
The remaining pert of its fellow (right?) is only
39mm. long, but this fragment is well preserved. The
end-surface has an egr-shaned outline with a slight
but definite indentation on one side and megasures lémm,
by llum. TFrom its narrow end a ridge runs down most
of the nreserved length of the shaft; the latter is
otherwise featureless., Its broken end measures Smm,

by 9mm. and shows that the bone was hollow.

Ulna. (Plate 12).

It seems probable that another pair of fragments
are the proximal ends of the ulnae. They agree well
with the rest of the skeleton both in manner of
preservation and, assuming that they are indeed parts

of the fore-limb epipodials, in size; at the same time,
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they seem to be too large and too highly differentiateq
to be either the proximal ends of the radii (possibly
represented by the fragments described immediately
above) or the distal ends of any of the fore-limb
epipodials, Further, their form agrees fairly well
with that of the proximal end of the ulna of a modern
crocodile. On the other hand, it must be pointed out
that these supposed NMandasuchus ulnae might also be

the prokimal ends of the tibiae of the much smaller
pseudosuchian specimen no. 1lla, whose very incomplete
remains were found intermingled with those of the
landasuchus type-specimen; they are of about the same
size as the distal end of the femur of specimen no. 11a,

as they would be if such an association were correct.

The two fragments are approximately mirror-images
of each other. The supposed right ulna is slightly
smaller, however, and much the better preserved; the
fracture is 24mm. below the head. The end~surface is
in the rough form of a broad—based triangle with
rounded corners and with the blunt apex directed
forwards; each of the shorter sides is slightly
concave, especially the inner, while the base is
almost straight. This surface bears no olecranon
process; it measures 24mm. from side to side and 17mm.

from front to back. The bone narrows rapidly towards
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the broken end of the shaft, which is hollow with walls
1-2mm. thick; it measures 13mm., from side tec side and
8mm. from front to back, Seen from behind, the head
appears 1o be inclined mediaslly, for the lateral edge
of the bone is convex and the medial more strongly
concave., The posterior surface is almost plane, but

a very slight depression runs down its centre. If

the bone be viewed from the side, it is apparent that
the proximal surface is tilted a little forwards,
especially the anterior apex, which protrudes forwards
and downwards to form a well-marked lip; beneath this
the anterior profile of the head is also strongly

concave.

Pelvic girdle.

Ilium. (Plates 13, 14, 15 and 16).

Both ilia are preserved. The left lacks much of
the posterior spine and the extreme ventral part of
the acetabular portion; the right lacks only the tip
of the posterior spine but rather more of the
acetabular portion, including the whole of the
articulating surface for the pubis. The dimensions
given below are taken, as far as possible, from the

right ilium.

The bone may be described as consisting of a
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lower acetabular portion and a more dorsal region
produced into anterior and posterior spines. The
ilium appears +0 have constituted the greater part of
the acetabulum, which is a large well-formed
elliptical socket some 55mm., long and 45mm. wide and
of which the longer axis ran obliquely downwards and
forwards. There seems to be little doubt that this
acetabulum was imperforate. The ventral margin of the
iliac portion is V-shaped, the tip of the V being
broken off in both ilia; the two limbs of the V, which
are virtually straight and together form an angle of
about 100 degrees, are the contact-—surfaces for the
pubis (in front) and the ischium {behind). Each
surface is stout and rounded in outline towards its
upper end and tapers off towards the ventral corner of
the ilium, the medial edges being weakly convex'when
seen from below and the lateral (acetabular) edges
more strongly concave., The surface for the pubis has
e maximal breadth of 18mm. and is only 4mm. wide where
broken off; its total length is estimated at 40mm.

The surface for the ischium is a 1ittle longer but
rather less powerful; if has a maximel breadth of 15mm.,
is Smm. wide where broken off, and its 4$otal length is
estimated at 46mm. The total distance across the
acetabulum from the anterodorsal end of the pubic

articulation to the posterodorsal end of the ischiadic
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articulation is 58mm., and the vertical height of the
iliac portion of the acetabulum is estimated at 48mm.
from the missing ventral corner to the supra-
acetabular crest. This latter, which runs back from
just behind the anterodorsal end of the pubic
articulation to form the anterodorsal and dorsal
margins of the acetabulum, projects 24mm, laterally
above the bottom of the socket; it terminates
posteriorly 22mm. above the hinder end of the
ischiadic articulation. The vosterior border of the
acetabulum is thick and rounded, but is not raised
into a crest. The anterodorsal face of the acetabular
portion of the ilium is broad and rounded above the
supra-acetabular crest, passing over into the medial
surface. This latter surface is slightly convex; its

upper part served for comnexion with the sacral ribs.,

The dorsal,.non—acetabular portion of the ilium
extends another 27mm. above the hinder part of the
supra-acetabular crest, at the level of which its
transverse thickness is 23mm. The thickness decreases
rapidly towards the upper margin, which is horizontal,
more or less straight and fairly sharp. It is
produced into an anterior spine which is prominent
but rather short (llmm.) and which does not extend as

far forwards as the anterior corner of the acetabular
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portion; its anterior profile is bluntly rounded. The
posterior spine, on the other hand, is very long and
strong and, even without its broken-off tip, stretches
61lmm. behind the posterior border of the acetabular
portion and 112mm, behind the tip of the anterior
spine. Its lower border, seen in lateral view, curves
upwards and then backwards from behind the acetabulum,
gradually approaching the upper border towards the
distal end of the spine; the main body of the spine

is 39mm. high at its base, and is l4mm. high and 13mm.
thick below at the distal fracture, tapering upwards
to the sharp dorsal edge. The medial surface of this
part of the bone is vertical and fairly flat, except
in that a strong axially directed ledge, the medial
crest, projects internally at a level a little below
that of the external projection of the supra- '
acetabular crest. This begins above the middle of the
acetabular portion and runs horizontally backwards,
separating the medial surface of the dorsal portion
of the bone from the medial surface of the acetabular
portion (which latter forms a slight concavity beneath
the crest); it meets the lower border of the posterior
spine and continues as a ventromedially directed
flange from the ventromedial margin»of the spine,

becoming even higher distally.
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fubis. (Flates 13, 14, 15 ana 16).

Both wubes are breserved; both lack +that
posteroventral mnortion of the acetabulsr region which
presumably lay next to the ischium, and hLoth have the
thin medial border of the pubic plate broken away
almost everywhere. Further, the left pubis is broken
across newr its narrowest point (that ig, at the point
of tersion), and the broken ends are much weathered;
whrile the proximsl end-surface of the right is badly
corroded. ‘fhe dimensions Ziven below are taken, as

for as vnossible, from the right pubis.

The pubis is a narrow bone 131lma. long directed
obliguely forwards and downwards in = curve of
gradually increasing steepness; thet is, the upper
surface is slightly convex when seen from the side,
the lower slightly concave. In the acetabular region
it seems to have been expanded ventrally so that it
appears very massive in latersl or medial view; and
then, at a distance from the end-surface of about one—
quarter the length of the entire bone (30-35mm.), the
plane of its greatest extension is suddenly twisted
inwards and upwards so that it is directed medially
towards ites fellow. Thut part of the bone proximal
to the twist terminates in a facet for articulation

with the ilium, its shape corresponding to that of
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the previously described facet on the latter element;
this part of the bone appears accordingly +thick ang
rounded when viewed fronm above, its width tapering
from 19mm. at the end-surface to some 12mm. at the
point of torsion. A small vart of the acetabular
surface, facing outwards and backwards, lies ventral
to the main part of the facet for the ilium and
lateral to the narrow ventral prolongation of that
facet; it seems probable that the iliac facet, the
pubic part of the acetabular surface and the thin
ventral expansion of the bone were all continued
posteroventrally to meet the ischium. The ventral
margin of this part of the bone is in Tact broken
away entirely; the broken profile is interrupted by
the remains of the obturstor foramen, which is 9mm.
wide, is separated from the acetabular surface by a
bar of bone 10mm. wide and 5mm. thick, and lacks its
lower border. Beyond the obturator foramen the
ventral extension of the bone is wafer-thin and is
shortly twisted inwards and upwards, The medial
surface is more or less flat, but the lateral surface
bulges below; a ridge, originating some 15mm. from
the proximal end, runs below and almost parallel to
the dorsal profile of the bone, and becomes its

lateral border beyond the twist. Viewed from above
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or below, the outer border of the pubis appears
concave; it lies furthest from the mid-line proximally
and converges towards it to run parallel to it in its

distal part.

That part of the bone distal to the twist
consists of a flat plate with its transverse axis
running horizontally towards its fellow. The lateral
edge is thick (about 7-9mm.) and the plate becomes
thinner towards its wafer-thin medial edge, its lower
surface showing a slight transverse concavity., The
medlal edge is broken away everywhere except for a
short length of the symphysial surface (4mm. thick)
at the distal end of the bone, where the plate is
31lmm. across. The Symphysis did not extend %o the
extreme end of the bone, for the medial edge beging
to diverge from the mid-line a few millimetres
proximal to it. The end of the plate is slightly
thickened, especially on the ventral side of the
lateral cormer. The distal end-surface is roughly
triangular with the base above and the apex below,
and with a thin medial prolongation; it has a maximal
thickness of 12mm., and is incompletely ossified in

the centre.

Ischium., (Plates 13, 14, 15 and 16).

The right ischium is much better preserved than
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the left, lacking only the anteroventral corner which
lay adjacent to the pubis. The left is a little more
complete in this region, but the whole base of the
peduncle and part of the distal end are missing, and
the general state of preservation is poor. The

dimensions given below refer to the right ischium.

The ischium is 132mm. long as preserved and is
directed posteroventrally, the peduncle less steeply
than the proximal (acetabulaer) part. The latter is
fairly massive and is expanded in the parasagittal
plane, being thick above and becoming thinner below
towards a broken edge. It narrows posteriorly and
passes into the laterally flatitened peduncle. This
is a fairly straight and slender blade some 90mm. long;
it has a broad posterodorsal margin and a knife-like
anteroventral margin, and its distal end is lightly
thickened., The proximal end bears a facet whose
general shape resembles that of the facet on the ilium
with which it articulates; laterally lies a small parit
of the acetabulum (rather larger than the part borne
by the pubis), in this case directed outwards and
forwards and with a sharp outer edge. The arrangement
of iliac facet, acetabular surface and thin ventral
expansion of the bcne closely resembles the

arrangement found in the pubis (except in that it is
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reversed in the antero-posterior direction), and it
seens likely that each surface was continued antero-
ventrally to meet the corresponding surface on the
pubis. The dorsal thickness of the ischium decreases
from 24mn, at the proximal end to 9mm. at the base of

the peduncle.

The posterodorsal margin of the peduncle, seen
from the side, is virtually straight; and, while it
is broad and flattened for most of its length, its
distal third is rather sharp and rises a little some
l4mm. before the end. The anteroventral margin forms
a narrow keel for the whole of its length and is
slightly concave; thus the width of the peduncle is
2lmm, at the base, 16mm. in the middle, and 24mm., at
the distal end. The lateral surface is concave
proximally and slightly convex distally, while the
medial surface is slightly convex proximally and more
strongly convex distally. The distal end-surface is
roughly almond-shaped, the maximal width being 12mm,,
and its profile lies more or less at right angles
to the longitudinal axis of the peduncle. The plane
of eipansion of the distal part of the peduncle is
inclined at a small angle to the parasagittal plane,

so that its upper border is directed a little

laterally and its lower border g littleée medially.
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Whether or not there was an ischiadic symphysis
is a question of some difficulty. Judging entirely
from the right ischium (for the left is too badly
preserved to afford any information on this point),
it seems that the distal end of the peduncle is curved
away from the mid-~line; that is, the bone appears
convex medially and concave laterally when viewed from
above. TFurther, when the elements of both halves of
the pelvis were restored as far as Possible from their -
fellows of the opposite side, and when the two halves
were re-assembled, it proved impossible to orientate
them in such a way that the distal ends of the two
ischia were in contact with each other while, at the
same time, the symphysis between the pubes was not
disturbed. (It will be noted that the only other
lMendasuchus ischium known, the left of specimen
no. 63, shows a similar outward curvature to an even
more marked extent). On the other hand, this outward
curvature may be due to post-mortem distortion; and it
is certainly true that the ventral half of the medial
surface of the distal part of the peduncle gives the
impression of having served as a contact—surface for

the other ischium (or as an area of muscle origin).
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Hind-limb,

Femur. (Plates 17 and 18),

Both femora are preserved virtuzlly complete.
The shaft of the left was broken into numerous small
fragments, which, nevertheless, were fitted together
successfully. Measurements given below refer to the

right femur, excepnt where stated otherwise.

The bone is 218mm. long (left 224mm.) ang appears
sigmoidally curved when viewed from above, the anterior
border being concave proximally and convex distally.
The distal part is also turned a litile medially,
Loth ends are expanded and somewhst flattened, but
their respective plenes of expansion are ineclined at
& considerable angle (about 70 degrees) one +to the
other; thus, if the outer flattened surface of the
proximzl end be supnosed to foce upwards and a little
forwards (so that the direction of elongation of the
proximal end-surface corresponds to the direction of
elongation of the wcetabular socket), then the outer
flattened surface of the distal end will face

directly forwards.

The proximal end or head has a fairly strong

anterior projection, the presence of which further

increases the concavity of the anterior profile
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nentioned above. The end~surfacé is not arched but

is more or less flat and measures 49mm. by 22mm. The
outer (dorsal) surface is also flat except in that it
is bounded bty o low ridge anteriorly., The inner
(ventral) surface of the bone bears a powerful hump-
shaped elevation, +the fourth trochanter, at a distance
from the acetabular articulating surface of about one-—
auarter the lenath of the whole bone {some 55-60mm. )
this bears a large muscle-scar on its anterior side.
Just below the proximal end-surface and above the
fourth trochanter there is a short longitudinal ridge,
behind which there lies = broad but shallow
lonmitudinel deepening running down towards the fourth
trochanter. This groove contains a conspicuous

foramen nutritivum 38mm. below the end-surface.

The shaft of the femur is not divided sharply
from the head. It is flattened to some extent (the
inner surface being flatter than the outer) and
appears ovoid in cross-section, its pre-axial border
being & well-rounded ridge while the post-axial forms
a2 much sharper ridge. The dimensions vary little
along the length of the shaft; in the centre the
antero-posterior diameter is 23mm., the dorsoventral
diameter 15mm. The shattered shaft of the left femur

shows very plainly that it was hollow, the walls of
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the shaft being about 4mnm. thick.

The distal end of the femur is club-like in
shape. The end-surface seems to have been incompletely
ossified, for it is deeply excavated in the centre of
both left ang right; its greatest diameter is 45mm.,
and its breadth is 25mm. between the condyles, Its
front surface is flat or very slightly concave, while
the hinder surface has a broad groove lying between
two ridges which run down to the (corroded or

incompletely ossified) tibial ang fibular condyles.

The form of the femur seems to indicate that it
projected horizontally and laterally rather than
dowvnwards, and formed a marked angle with the
epipodials. This is confirmed by the nature of the

acetabulum with its projecting ventral lip,

Tibia. (Plates 19 and 20).

The left tibia is complete and is much better
Preserved than the right, except in that part of the
proximal end is slightly displaced relative to the
rest of the bone. The right tibia is broken into
three pieces of approximately equal length, but all
the broken surfaces (and much of the true outer
surface) are badly weathered. Measurements are taken

from the left tibia as far as possible.
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The tibia is 175mm, long and is quite straight.
Both ends are expanded, especially the proximal; the
expansions are mainly posteromedial in direction ang
to a lesser extent lateral. The anterior border of
the bone is formed proximally by the cnemial crest,
rounded and not particularly prominent, and distally
by a sharper ridge, situated a little more medially
and not continuous with the cnemial crest, and which
tends to fade out as a distinct ridge towards the
distal end of the bone. The whole anterior profile
is quite straight. Another ridge, moderately well
developed throughout its length, runs the entire
length of the bone on its posteromedial side; this is
markedly concave in profile. There is also a slight
lateral ridge on the proximal part of the tibia and
a very well-marked anterolateral ridge on the extreme
distal part (which is thus triangular in section, with
faces directed anteriorly, medially and postero~
laterally). The medial surface of the bone is more
or less plene; its width is 44mm. at the proximal end,
17mm. in the middle of the shaft and 29mm., distally.
The central part of the shaft bears no ridges on its
lateral side, which is strongly convex between the

cnemial crest and the posteromedial ridge.

The outline of the proximal end is very roughly
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vear-shaped, with its greatest diameter of 46mm,
running from anterolateral to posteromedial; the end-
surface has a maximal width of 32mm. in a direction
rerpendicular to this diameter. Its central region
is hollowed out to some extent. The outline of the
distal end corresponds to the form of the section of
the distal end already described; it resembles g
broad-based triangle with rounded corners, the base
(directed backwards and outwards) being 3lmm. long
and the height of the triangle 20mm, The two shorter
sides face forwards and inwards respectively. The
distal end-surface is flat except in that there is a
slight anterolateral excavation which presumably
received the astragalus. The only other feature
visible on the shaft is a small cavity, probably a
foramen nutritivunm, lying on the medial surface some
40mm. below the proximal end and 19mm, behind the
cnemial crest; its opening faces backwards, (This is
Present on the right tibia but does not seem to be
developed on the left). The shaft of +he bone is

hollow,

Fibula. (Plates 19 and 20).
Only the proximal part of the right fibula is
preserved (78mm. long); the left is missing entirely.

Its correct orientation is a matter of some difficultys
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it nas been decided to follow von HUENE (1935-1942)
and to orientate the fragment in the same way as the

fibula of the Prestosuchus chiniguensis type-specimen,

in which the whole shank andg foot are preserved in

their natural spatial relationship.

The fibula is flattened from front to back. The
flat proximal end-surface, which has a straight
anterior margin and g strongly convex posterior margin,
measures 24mm. transversely and 13mm, parasagittally,
The lateral border forms a well defined ridge and is
slightly concave in profile, The medial edge is
rounded and much thicker and is fairly straight for
a distance of some 55mm. from +the Proximal end, after
which it inclines towards the lateral edge so that the
shaft of the bone becomes suddenly narrower just above
the break., The anterior surface is virtually plane
in its proximal part; a powerful muscle-process
extending 12mm. down the shaft projects 4mm,
anteriorly from its medial border at a mean distance
of 55mm. from the proximal end-surface. A low but
distinet ridge begins at this process and runs down
the shaft, passing a little obliquely towards the
lateral side. The posterior surface has a low
backwardly directed ridge running down its medisl.

margin, beginning about 30mm. from the proximal end;
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a slight concavity lying between this and the lateral

margin extends upwards +o the proximal lateral corner.

Possible metatarsal. (Plate 20),

A small piece of bone 26mm. long may be the
proximal end of a metatarsal. The end-surface is
slightly arched and measures 17mm, by Tmm. One side
of the bone is lightly concave and has a V-shaped
fossa just below the articulating surface; its
transverse width decreases from 17mm. at the
articulating surface to 8mm. at the broken end, and
both its margins are concave in profile. The opposite
side is badly preserved, but seems to have been convex

with at least one longitudinal ridge.

Dermal scutes. (Plates 2 and 21).

The remains of three consecutive paramedian
dorsal scutes of the right side are preserved in situ
upon the neural spine of the supposed sixth cervieal
vertebra, Several other very fragmentary pieces of
scute material were found unattached, but only those
four which are figured merit consideration; each of
these includes the remains of two or three consecutive
scutes. These fragments are manifestly so incomplete
and poorly preserved that individual descriptions

would be of little value. Yet although no scute is
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breserved complete, all the fragments found seem to
conform to the general pattern of the three scutes
found in situ, and there is no reason to suppose ‘that
they were not also members of a double row lying along
the middle of the animal's back. The structure of
the typical scute as described below and as
illustrated in Plate 21 may be inferred without
difficulty from that of the scutes in situ and that
of the several fragments (referred to in the
description, quite arbitrarily, as "p», "M, "R" and
"S"); but it must be remembered that details of
proportion will vary in scutes from different regions

of the body.

EZach scute overlaps the scute behind it as do
tiles on a roof, and consequently each must dip a
little towards its front end. Each bears a prominent
longitudinal keel on the .outer surface which projects
up to 3mm. dorsally and which divides the plate into
& medial portion and a lateral portion; these fwo
surfaces are inclined to one another at an angle
vwhich, while not susceptible of exact measurement,
does not differ much from 110 degrees in any of the
Tfragments, Thus (as is well shown by the scutes in
situ) the redial portion lay more or less horizontally

upon the top of a neural spine, its inner border
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contiguous with that of its fellow, while the lateral
portion sloped steeply down the animal's side at an

angle of about 70 degrees to the horizontal.

The scutes are more numerous than the vertebrae,
at least in the cervical region; for, of the three
found apparently undisturbed upon the neural spine
of the supposed sixth cervical vertebra (the centrum
of which is 40mm. long), the posterior border of the
second scute lies only 15mm. behind the posterior
border of the first. Similar measurements of the
distances between corresponding points on consecutive
scutes (that is, of the length of scute exposed) have
been made on some of the other fragments. These are
tabulated overleaf, together with measurements of the
length of each scute overlain by its predecessor, the
total length of one scute estimated by addition of
the two preceding measurements, and measurements of
the widths of the medial and lateral portions in the

exposed parts of the scutes.

The following tentative general conclusions may
be drawn from these measurements of the small quantity
of meterial available. Each scute is about 29mm.
long, of which the anterior 13mm. is overlain by the

preceding scute and the posterior 1l6mm. is exposed.




no. 1lib - TABIE OF LuASUREBLENTS OF THE DERLAL

SCUTES (millimetres)

frogment in situ on Ce6
(side of body right
length exposed 15
length overlain s
total length ?
width of medial part 7

width of lateral part 16

"P"

right

n RH
left

18
?
?
14 plus
i

"S"

left)

14, 17

28

15
17

=011~
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These measurements do not seem to vary much, Thus
the dermal armour is two layers thick over a great
part of the area which it covers, but is nowhere more
than two layers thick. The width of the lateral
portion of the exposed outer surface is fairly
constant, usually about 17mm.; but the width of the
medial portion is highly variable, ranging from Tmm.,
to at least 15mm, (Paradoxically enough, the scutes
with the narrowest medial portion are resting upon
the vertebra with the broadest neural spinme), Thus
the plates are, on an average, about as wide as long.
The distance between consecutive scutes is in every
case much less than the length of any known centrum.
No centrum of the neck or trunk is shorter than. 28mm,,
and none in the tail is shorter than 24mm.; the actual
distances between corresponding points on successive
vertebrae must have been even greater than;thesg
measurements if it be presumed that intervertebral

discs were present.

The exposed portion of each scute is roughly
rectangular in outline. Both medial and lateral
borders are fairly stralght and parallel to one
another. The posterior border, lying more or less at
right angles to these, bulges slightly behind the
medial portion of the plate and again behind the
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lateral portion; a small noteh or bight between these
two convexities and behind the longitudinal keel fits
over the keel of the following scute.  The posterior
corners are not square but are a little rounded.

When the scutes are viewed from the inner gide, it is
seen that each has g bluntly rounded anterior outline
continuous wifh the lateral and medial margins; and,
from the front of this, a narrow spine projects
forwards some Tmn, , apparently continuous with the
keel on the outer surface. While the lateral portion
of the outer surface of the scute is quite plane up to
the top of the keel, the medial portion lies below the
level of the top of the keel and thus appears concave.
The inner side of the scute shows no trace of the
outer division into medial and lateral portions, but
is weakly concave as g whole; and it bears a deep
Torwardly projecting depression in the centre of its
hinder end, just anterior to the bight in the hinder
margin, into which the anterior spine of the following

scute fitted exactly.

The plates are 2-3mm. thick, being thicker than
this beneath the keel and thinner towards the edges.
They are smooth and quite devoid of ornament, there

being neither pits nor sculpture of any sort.
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The flattening and expansion of the tops of the
neural spines of the vertebrae should give some
indication of the distribution of the dorsal scutes.,
As already described, such expansions are well
developed in the anterior part of the column,
including the neck; but they decreéﬂe in size after
the middle of the back, so that the tops of the spines
of the posterior dorsals and anterior caudals, though

flattened, are hardly expanded at all.

iv) Description of specimen no. 13

Field notes.
Field-collection no. 13, like no. 11, was found

in locality B5 at Irundi. Al1l the bones appear to
belong to a single individual, and vary in colour from
grey or yellow to a purplish brown. Most of the
specimen is extremely well preserved; nevertheless,
since the specimen itself is rather soft and since
the surrounding matrix was generally much harder, the
removal of the latter proved difficult in places,
(One piece of rock, bearing a small number of dermal
Scutes, was prepared by a combination of treatment

-with acetic acid and the "Transfer Method" - see
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Chapter 2, Section (b) above - by which the scutes
were eventually embedded in a transparent block of

resin).

Material available.

Maxilla: fragment of right, containing tooth,

Vertebrae: parts of at least 15, including axis, all
remaining cervicals, first 5 dorsals, 2 possible
middle dorsals and 1 possible caudal; together
with neural arches and spines and other fragments
which cannot be identified as belonging to any
particular vertebra.

Ribs: both axial; fragment of shaft of dorsal.

Scapula: both left and right.

Coracoid: articular part of right.

Humerus: both left and right, left lacking distal end
and right lacking part of proximal end, But
together rendering complete restoration possible.

Radlus: probable end-pieces of both left and right.

Ulna: left, lacking distal end.

Dermal scutes: five in approximately natural connexion,

together with several fragments.

Maxilla. (Plate 22).
Part of the right maxilla is preserved in the
form of a straight bzr 30mm. long and broken off at

each end. There are three alveoli, the middle one
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containing a tooth.

The height of the bar decreases from 12mm. at
its anterior end to some 9mm. behind; the maximal
thickness of the bar decreases likewise from Tmm. to
6émm. The lateral wall is extended upwards as a thin
lamella, inclined slightly inwards ang increasing in
height backwards from lmm. to 4mm. as the height of
the bar itself becomes less; thus in lateral view the
whole fragment appears to be of constant height (13-
14mm.) along its length., A shallow groove lies
between the concave medial surface of this lamells
and the dorsal surface of the bar. The lateral wall
bears at least two minute downwardly directed foramina

about 2mm. above its lower border.

The form of the alveoli is shown in the
illustration of the fragment in crown view; they are
5-Tmm, long and 3-4mm. wide. The middle alveolus
contains an erupting tooth which is Preserved almost
complete. The crown, of which some 6mm. is visible,
is strongly compressed laterally and is ineclined
backwards at an angle of about 70 degrees to the
perpendicular, the apex of the +tooth being recurvéd;
the anterior cutting edge is therefore directed

dovmwards, while the posterior cutting edge (if
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present) cannot be seen. The anterior cutting edge ig
fairly sharv ang Tinely crenulated, there being 6-7

crenulations to the millimetre.

The absence of any trace of the ascending
process and the relatively great development of the
dorsal extension of the lateral wall would appear to
indicate that this fragment comes from the hinder part

of the maxilla, beneath the antorbital vacuity.

A fragment of unidentified plate-like bone
adneres closely to the lateral surface of the

maxillary fragment,
Yertebral column.

Table of principal measurements of the vertebrae, See

overleaf,

Cervical region.

Axis. (Plates 22 and 23). The centrum is preserved
together with the bases of the sides of the neural
arch, but the lower part of the posterior face is
missing. Fragmenfs of the axial ribs adhere to the
sides. The anterior articulating surface is complete
and of a characteristic shape; a concavity for the

odontoid occupies the upper half, and ventral and




no. 13 ~ TABLE OF PRINCIPAL MEASURELENTS OF THE VERTLBRAZ (millimetres)

£oZ 0e3 Cot Go5 Ce6 Ce7 Ce8 D1 D2 D5 D4 D5 "x" iyt ngn

Centrum: (axTg] - = -

length below 17 25 28 29 28 26 24 20 19 19 1% - 23 22 21
length above 21 - - - - - -t e e e e e o
anterior height 14 14 14 14 15 16 17 16 16 15 15 15 20 - 14
anterior width 12 15 16 16 17 17 19 20 21 20 19 18 18 17 13e
posterior height - 15 14 15 16 16 17 16 17 16 15 - 17 20 -
posterior width 15 14 15 16 16 17 19 19 19 18 1% - 17 17 12e &
meen diameter 13 144 15 15 16 163 18 18 18 17 165 165 18 18 13 T
elongation ratio 131 W2 187 1935 175 158 1335 111 106 112 115 - 128 122 162

minimal transverse
thiclness 4 6 7 8 7 8 8 8 9 8 - 8 8 9 5

Neural spine:

height (measured from
top of centrum) - - R - - 27 26 - 26 26 . 2v . _ _

axial length above - - 18 - - 20 15 - 15 15 - 18 - - -

maximal transverse
width above - - S - - 6 7 - 6 6 - 5 - - -

(e - estimated)
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lateral to this lies a Crescentic facet for the axial
intercentrunm, tapering below to g point. The
barapophysis is an indistinct facet lying half-way up
the lateral margin of the anterior face, The

neurocentral suture is very distinet.

Supposed third to eighth (lastl_gggg;gglg.
(Plates 22 ang 23). These vertebrae are, on the whole,
better preserved than those of the type-specimen., The
supposed third consists of g centrum together with the
bases of the sides of the neural arch. The supposed
fourﬁh and fifth are in natural connexion; the former
is almost complete, lacking only the ends of the
brezygapophyses and the upper corners of the neural
Spine, while the latter has the postzygapophyses and
the whole of the neural spine broken off. The
Supposed sixth, seventh ang eighth are {n natural
connexion with the first four dorsal vertebrae; the
supposed sixth lacks Prezygapophyses and neural spine,
the supposed seventh is virtually complete, and the

last lacks only the ends of the diapophyses.

The lengths of the centra show, as in the type-
specimen, a degree of elongation which reaches itgs
maximum in the supposed fifth cervical. The supposed

third is much longer than the axis; the supposed fourth,
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fifth and sixth are the longest of the whole colunmn,
with the fifth perﬁaps a very little longer than the
fourth and sixth; the Supposed seventh is shorter
than the supposed sixth, and the supposed eighth
shorter still (though much longer than the dorsal
vertebrae), 4 reculiarity of these vertebrae which
is not apparent in the poorly preserved cervical
centra of the type-specimen is that, if a vertebra be
placed with its articulating faces vertical, then the
anterior face lies higher than the posterior; or,
alternatively, the anterior face is inclined a little
downwards as well as forwards relative to the
longitudinal axis of the centrum, the posterior a
little upwards as well as backwards. This feature is
especially well marked in the supposed fourth cervical
and is developed to a lesser extent at the hinder end
of the neck; it indicates that the animal carried its
head above the level of its back. The upward
curvature of the neck is also shown by the connected
vertebrae when considered as a whole. The centrum of
the supposed third cervical has no median keel beneath
but a narrow, clearly developed ridge resembling a
strip of beading; the others are all rounded below,
except for a faint ridge in the posterior half of the

centrum of the suppcsed =seventh. The anterior faces
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of the centra are moderately concave; the pos%erior
face is almost plane in the supposed third, fourth and
fifth cervicals, lightly concave in the supposed sixth
and seventh, and moderately concave in the supposed
eighth. The diameter of the faces increases gradually
from 14-15mm. in the Supposed third cervical to
17-19mm. in the Supposed eighth. The form of the
barapophysis is fairly constant; it is a small facet
lying low down on the anterior margin of the centrun,
but it may be seen in ventral view that the distance
between left and right parapophyses increases down

the series:

Ce3 Smm,
Ced Smm,
Ce5 Tmm.
Ceb Smm.

Ce7 10mm,
Ce8 11lmmn,

The diapophysis is a somewhat similar facet in the
supposed third, fourth and fifth cervicals, lying
directly above the Parapophysis in the anterodorsal
corner of the centrum and apparently upon the
neurocentral suture. In the supposed sixth cervical,

however, it extends a little further back and projects

B
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a little laterally, In the supposed seventh it is
borne entirely on the neural arch and lies somne 3mm,
behind the anterior bordef of the centrum, to which it
is connected by a short sharp ridge; it projects
Turther laterally, its terminal facef facing obliquely
downwards. In the supposed eighth cerviecal the broken-
off stump of the diapophysis is set back almost half
the length of the centrum, from which it seems to

have projected a considerable distance; it differs
from the other cervical diapophyses in that short but
well developed anteroventral, rosteroventral, and
anterodorsal buttresses are bPresent, together with
Tairly deep anterior and inferior pleural concavities;
the anteroventral buttress does not reach the
parapophysis. The neurocentral suture is élearly
defined in all these vertebrae. It begins on either
side of the upper margin of the anterior face of the
centrum at the base of the neural cangl, running
obliquely dovmwards and outwards across the face
towards the front edge of the diapophysis; it +then
Passes along the side of the vertebra through or below
the diapophysis, ascends %o a peak near the middle qf
the vertebra, descends gently towards the posterior
margin, and finally ascends sharply again towards the

gap for the exit of the spinal .nerve. The neural arch
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thus contributes to the formation of -the anterior
Tace of the "centrum", but forms no part of the
posterior face. In the supposed eighth cervical the
centrum and neural arch have become partially
separated on one side so that a great hollow lies
beneath the diapophysis. This indicates post-mortem
displacement of the two incompletely ankylosed
vertebral elements of what is bresumed to have been
a young animal. The ascending ridge which runs back
on either side of the neural arch to form the outer
border of the postzygapophysis is present in these
vertebrae as in those of the type-specimen; in the
supposed eighth cervical, although this does not
extend downwards as far as the diapophysis, a clearly
defined posterior pleural concavity is present beneath
it. The neural spines appear to be relatively a
little higher than in the type-specimen; and their
tops, while flattened and fairly broad, are not
expanded at all, Thus, whereas in the tyve-specimen
the maximum width of the upper surface of the neural
spine of the supposed fourth cervical vertebra is 25%
of the length of the centrum, the corresponding
figure in this specimen is only 11%. Similar ratios
for the supposed seventh cervical vertebra are 43% in

the type-specimen and 23% in this specimen.




Dorsel region.

First to supposed fifth dorsal vertebrae.

(Plates 22 and 23). These are also better preserved
than the corresponding vertebrae of the type-specimen.
The first three and the anterior half of the fourth
are in natural connexion with the last three
cervicals; the supposed posterior half of the fourth,
with the anterior half of which it makes an
aporoximate fit, was Jjoined by matrix to the supposed
fifth. The first lacks the diapovhysis on one side
and the posterior half of the neural arch, including
both postzygapophyses and the neural spine; the second
and third lack only the ends of the diapophyses (and
one prezygapophysis of the second); the fourth lacks
diapophyses and the posterior half of the neural arch,
including postzygapophyses and the neural spine; and
the supposed fifth lacks the whole hinder part of the
centrum and the postzygapophyses, together with the

ends of the diapophyses and the prezygapophyses.

The centra of these vertebrae are all of about
the same length but considerably shorter than the
cervical centra. The broken end of the supposed fifth
dorsal centrum shows that, because of the ventral

concavity and the dorsal excavation in the floor of
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the neural canal, the vertical thickness of the
centrum is only Tmm. in the middle. The centra are
rounded beneath; their articulating surfaces are very
lightly concave or nearly flat, and their width
reaches a maximum in the second dorsal, after which
it begins to decrease again a little. The
parapophysial facet is extremely large in the first
three dorsals, especially the second and third; it is
borne entirely on the centrum in the first two, lying
ventrally in the first but a little ﬁigher up in the
second. In the third dorsal, however, the upper
third of the parapophysis is borne on the neural arch;
this is clearly shown on the right side of the
vertebra, where the centrum and the neural arch have
been separated after death. In the fourth dorsal the
parapophysial facet is badly weathered but it can .yet
be seen that it lies with its upper end at about the
level of the middle of the neural canal; its greater
part is borne on the mneural arch but its lower third
is still on the centrum., In the supposed fifth
dorsal the badly preserved and much smaller
parapophysial facet is borne entirely on the neural
arch and projects laterally on a short peduncle at the
level of the neural canal. The diapophysis is

unusually well preserved on one side of the first
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dorsal, where it projects obliquely outwards and
downwards from the middle of the vertebra as a stout
process about lémm. long terminating in a roughly
circular facet of some Tmm, diameter; in the other
vertebrae it is broken off short, but, from the nature
of its stump in the supposed fifth dorsal, it seems
that it was weaker in that vertebra and did not
project downwards. All four diapophysial buttresses
appear to be present in all the vertebrae, as far as
the latter are preserved. The anteroventral buttress
of the first dorsal is lamelliform and short, reaching
neither the parapophysis nor the anterior margin of
the vertebra; it is a little longer in the second and
longer still in the third, connecting with the
parapophysis. As the anteroventral buttress moves its
anterior end dorsally with the parapophysis towards a
more horizontal position, so the anterodorsal buttress
converges towards it; and thus the anterior pleural
concavity between them, wide and deep in the first
dorsal, becomes reduced to a comparatively narrow
opening in the supposed fifth., The posterior and
inferior pleural concavities are also well developed
in all these vertebrae where preserved., The
neurocentral suture is of much the same form as that

found in the cervical region, rising to a peak in the
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middle of the vertebra., The zygapophyses are rather
smaller than those in the cerviecal region and do not
extend so far laterally, but resemble them otherwise.
The neural spines of the second and third dorsal
vertebrae are of almost exactly the same height, axial
length and transverse width as that of the last
cervical; the neural spine of the supposed fifth
dorsal is of about the same height but is rather

longer axially and perhaps a little narrower.

FYossible middle dorsal vertebrae. (Plates 22

and 23). Two similar centra, referred 4o as "X" and
"Y" in the Table of lleasurements, are apprecisbly
longer than those of the anterior dorsals described
2boves their almost flat end~faces (the lower part of
one of which is broken off in "Y") are a little higher
znd narrower than those of the anterior dorsals.

Front and back cannot be distinguished with certainty.
The vertebrae are slightly flattened beneath, and
there are no facets for ribs or haemapophyses. The
neural arches may have broken away cleanly along the
line of the neurocentral suture, for a small triangular
projection lies in the cenitre of three of the four

broken surfaces above.

These vertebrae might come from the middle dorsal
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regioa of the column, for the supposed Tifth to tenth
dorsals of the type~-specimen show = similar ventral
flattening. The greater length of these centra,
however, is a little puzzling; in the type-snecimen
the lengths of the dorsal centra are all much the
same, while the caudal centra (except two) are

shorter,

Caudal region.

Fossible caudal vertebra. (Plates 22 and 23). This

badly preserved little centrum, referred to as "2Z" in
the Table of Measurements, is slightly longer than
those of the anterior dorsals but shorter than the two
possible middle dorsal centra described immediately
above. It seems to be very strongly compressed in a
lateral direction, and, once again, front cannot be
distinguished from back. One end is broken away
below and at one side; it may be that this end was the
posterior and bore haemapophysial facets. The end—
surfaces are weakly concave and seem to have been
smaller than those of any other vertebra (except the
axis). Considerations of size alone indicate that

this vertebra may be from the tail.

Fragmentary vertebral material.

An unattached neural arch and five unattached
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neural spines, some with zygapophyses, are also
preserved. None merits special attention. The !

| dimensions of the dorsal surfaces of the neural spines

are:
length l4mm. maximal width 6mm. ‘
17mm. 4mm, ;?
18mm, . Tmm,
20mmn, Smm,
21mm, 5mm.
Ribs. T
s
AXilal ribs.
Fragments of the ribs adhere to the sides of the ;
axis; but they are so small, fragile and badly
preserved that no details of their structure are

visible.

Dorsal rib.
A small piece of a shaft, sub-cylindrical in form

and slightly flattened on one side, is l4mm. long and

Pectoral girdle.

:
i
i
| of some 4mm. diameter.
:
]
[
E
|
|
i

Scapula. (Plate 24).

: Both scapulae are preserved, The left lacks the
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postercdorsal corner and most of the fragile anterior

and dorsal margins; the right lacks the whole of the

upper end and of the anterior margin. The preserved Z’?

lengths, measured externally along the curve, are

85mni. and 7lmm. respectively.

The left scapula may be complete below, where its
breadth is 37mm.; the deltoid flange, forming the
anterior expansion, is extraordinarily thin and its

breparation was very difficult. The scapular portion

of the glenoid fossa forms a facet Smn. high and 17mm.
wide. The muscle—process on the posterolateral margin 7qv;
of the bone begins some Tmm. from the upper border of f,é

this facet.

Coracoid. (Plate 24).

Only the articular part of the right coracoid is
preserved; relatively less remains than of the
coracoid of +the type-specimen. Traces of the coracoid
foramen are visible on the broken anterior edge 1O0mm.
in front of the glenoid and 6mm. below the surface

for the scapula.

Fore-limb.

Humerus. (Plates 24 and 25),

Neither humerus is complete, but the left lacks
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only the distal end and the right the proximal end
(the caput of the right is preserved as a separate
fragment). The bone may therefore be restored

completely.

The reconstructed humerus appears to have ﬁeen
about 105mm. long. The proximal expansion is 36mm,
wide; the profile of the head of the bone appears
much less convex in ventral or dorsal view than in the
type-specimen, but this is because the apex of the
processus latissimi dorsi is broken off in the latter.
The proximel articulating surface is virtually
complete and reaches its greatest thickness of 1lmm.
at the dorsal tuberosity. The straight shaft is
9-1Cmm. broad and 7-8mm. deep at its narrowest point

in the centre of the bone.

The degree of torsion between the two ends of the
bone appears to be less {about 40 degrees) than in the
type—-specimen; but a congiderable error may be
involved in this comparison, for all the bones
concerned have been partly reconstructed. The maximal
width of the distal expansion is 27mm.; the hollow on
the posterodorsal side extends 3lmm. proximally from
the distal articulating surface and is therefore

relatively longer than in the type-specimen. The
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ectepicondylar groove and supinator process are

exactly as in the type-specimen.

Radius. (Plate 25),

Two pieces of bone may represent the proximal
parts of the redii. The longer of these, 27mm., long,
measures 13mm, by 9mm. at the end-surface and 9mm., by
6émm. where the hollow shaft is broken across. In the
form of the end-surface and in the bresence of a ridge
running down the shaft the fragment agrees with the
proportionately larger supposed proximal end of the
left radius of the type-specimen. A somewhat shorter
fragment, to the side of which adheres g piece of an
unidentified plate-like bone, appears to be the

fellow of this.

Another rather similar end-piece may be the
distal end of one of the radii. It is 24mm, long and
measures llmm. by S9mm. at the end-surface and Tmm. by
Smm. at the break. One side of the shaft is slightly

flattened.

Ulna. (Plate 25).

A large well preserved fragment is taken to be
the left ulna; this presumption is based on
considerations of size, form, and the fact that most

of the remains of this animal come from the anterior
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end of the trunk and from the fore-limb. It
nevertheless differs to some extent from the supposed

proximal end of the ulna of the type-specimen.

The bone is 75mm. long as preserved and is
incomplete at the distal end, but only a few
millimetres cen be missing. The form of the end-
surface is very roughly similar to that found in the
type-specimen - a broad-based triangle with the blunt
apex directed forwards, - but the medial corner is
vroduced into a short blunt process with concavities
on either side, and the outer edge is slightly convex.
The end-surface measures 2lmm. from side to side and
16mm. from front to back; its outer part is not flat
but is raised into a low hummock, presumably a very
weakly developed olecranon process. The head tapers
rapidly into the shaft, the proximal part of which is
exactly as described in the type-specimen; it has a
convex lateral edge, a more strongly concave medial
edge, and a plane posterior surface with a light
central groove. The anterior surface, rounded in its
proximal part, becomes flatter below and develops a
central groove; so that, at a distance of some 30-
35mm. from the end-surface, both front and back of the
shaft are flattened and grooved. The shaft has a

minimal breadth of 1O0mm. and a minimal thickness of
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Smm. in its middle region. Distally it becomes
broafer and thicker {the expansion being mainly medial
and anterior, as at the proximal end), and the grooves
die out; the hollow shatt measures l4mm. by Tmm. at

+he broken surface.

Dermal scutes. (Plates 25 and 26).

Several pieces of rock contain the delicate
dermal scutes, usually visible in transverse section.
The best piece, however, showed the inner surfaces of
five scqtes which seemed to be in ‘their more or less
natural positions relative to each other; these were
prepared and embedded in a transparent block of
synthetic resin. ‘"heir form confirms the general
picture obtained from a study of the incomplete
fragments of the type~specimen. The actual shape of
esch scute is not shown particularly well, for, even
with the greatest care, it was impogsible to avoid
breaking the fragile edges of the scutes in places;
put the presence of a double row of plates and their
method of overlap are clearly seen. These scutes also
show that the longitudinal keel on the outer surface
becomes more prominent anteriorly and forms the
anterior spine. In some, but not all, the lateral ?
portion of the outer surface seems to slope down less j

steeply relative to the medial portion than in the %
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type~specimen; the two portions are of approximatély
equal width. Each scute aprears to have been about ; :

15mm. long,

v) Description of svecimen no. 63

Field notes,
Field-collection no. 63 was found in locality

B15/2 at Fkongoleko/Njalila. All the bones appear to

belong to a single individualj they are of a whitish
hue, mottled with brown and purple. The containing
matrix was of a variable nature, consisting in places
of densely packed cazlcite erystals which were very

resistant to mechanical preparation.

naterial available,

Vertebrae: parts of at least 28, including odontoid,
axial intercentrum and axis, all remaining

cervicals, 8 dorsals and 12 caudals (6 of them

distal caudals); together with neural arches and
spines and other fragments which cannot be ; Af
identified as belonging to any particular %
vertebra.

Ribs: 3 cervicals of left side; proximal part of

dorsal of right side; numerous fragments.
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Haemapophysis: proximal end.

Pelvis: left side, lacking only central bart of pubisg

and pubo-ischiadic Junction,
Femur: fragments of shaft of right.
Tibia: left,
Fibula: proximal part of right.,
Fibulare: left.

Dermal scutes,

Vertebral column,

The neural spines of the preserved vertebrae of
this specimen are all broken off and weathered so that,

of the many found, none may be related to its proper

vertebra,

Cervical region.

Table of principal measurements. See overleaf,

Odontoid, axial intercentrum and axis. (Plate 27).

These three elements are fixed together quite firmly
in the fossil specimen; yet it secems unlikely that the
ankylosed condition obtained in the living animal, for
the odontoid is situated not quite centrally with

respect to the axis, appearing to have been displaced

a little to the left,

The odontoid and axial intercentrum are preserved




no. 635 - TABLS OF PRINCIPAL lutASURsLSLTS OF Ui CoRVICAL VRTEBRAE (millimetres)

Col Ce2 Ced Co4d Ceb Cob CeY Ce8

Centrunm: (odontoid) (axis)
length below - 31 43 49 50 49 45 -
length above 14 S - - - - - -
anterior height 9 29 29 30 30 33 35 a7
anterior width 24 25 28 29 o2 - 38 40
posterior height 20 31 32 33 35 37 36 -
posterior width 24 27 31 33 36 39 41 -
mean diameter - 28 30 31 33 35% 374 38%
elongation ratio - 1,11  1.43 1,58 1.52 1.38 1,20 =

minimal transverse .
thickness - 10 13 15 16 16 15 17

-9¢1-
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complete; the axis is represented only by the centrum
together with a small pilece of the neural arch and by

the isolated neural spine,

The odontoid is attached to the upper half of the
anterior face of the axial centrum and projects l4mm,
forwards. Its upper surface is more or less flat with
@ large but shallow central depression. Its anterior
face, 9mm, high and 24mm. wide, is slightly crescentic
in outline with the concave margin above; it is weakly
convex and faces directly forwards. TIts posterior
surface, 20mm., high and 24mnm. wide, is applied to the
anterior face of the axis; these two faces diverge
below and the axial intercentrum fits into the gap

thus formed. The sides of the odontoid, though very

short antero-posteriorly, are laterally constricted so

that the upper surface, 24mm. wide both in front and
behind, is narrower (16mm.) in the centre. Since the
hind face is so much deeper than the front, it follows
that the so-called "ventral" surface ascends steeply
from its posterior border; it then becomes almosi
horizontal 3mm. behind its anterior border. This
surface is not clearly demarcated from the lateral

surfaces of the odontoid.

The axial intercentrum is shaped like the segment
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of an orange with the outer surface facing downwards,
This outer surface is 1llmm. broad sagittally and
tapefs to a point on either side, the transverse
distance between the points being 23ﬁm. The anterior
border is smoothly convex between these two points;
the posterior border runs parellel to this and is much
shorter, forming a small concavity llmm. wide. A
stralght margin some l4mm. long and directed
posterolaterally connects the ends of the anterior and
posterior borders on each side. A light transverse
groove runs across the middle of the outer surface so
that the latter appears concave in lateral view. The
crescentic posterior face of the intercentrum faces |
a little upwards and is applied to the lower half of
the anterior face of the axis; while the anterior face
of the intercentrum, also crescentic and facing a
little upwards, is freely exposed except for a small
part above which is hidden by the base of the odontoid.
In lateral view the axial intercentrum is 15mm. high

both anteriorly and posteriorly.

The ventromedial keel of the axis is very
prominent. The parapophysis is an indistinct,
slightly recessed facet situated on the junction of
the posterior face of the axial intercentrum and the

anterior face of the axis, Jjust below the lateral horn
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of the former; a small part of the head of the axial
rib appears to be attached to it on one side. The
diapophysis is clearly visible on the same side. The
separately preserved neural spine is broken off above
its Junction with the neural arch and lacks its
hindermost tip; its dorsal surface, which is neither
flattened nor expanded,vis 48mm. long as preserved,
4mm. wide in front and 8mm. wide at the vosterior
break. Traces of the posterior spinal buttresses and
of the groove which lies between them are the only

features shown.

Third to eighth (supposed last) cervicals,

(Plate 27). TFive more or less complete centra and the
anterior half of a sixth follow the axis; the order of
succession is indisputably correct, for adjacent
vertebrae were connected in every case either by their
centra or by their zygapophyses. All except the last
retain some part of the neural arch and zygapophyses;
and, while in some instances the ends of the capitulum
and tuberculum of the cervical rib are still attached
to the parapophysis and diazpophysis respectively, in

others the latter two processes are broken off.

Since this series of centra is larger snd more

comnlete then that of either of the other tvo
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specimens, the typical trends in the dimensions are
more apparent. The length of the centrum varies as in
specimen no. 13, reaching a maximum in the fif*h
cervical, At the same time it must be noted thet the

cervical vertebrae of svecimen no. 63, as indeed those

)

rom other regions of the column, are considerzbly
stouter relative to thelr own length +than are he
corresponding vertebrae of either of the other
specimensy this is clearly showvm by the lover values
obtainecd for theilr elongation ratios. The mean
dlarmeter of the centrum increases steadily up to the
seventh vertebra, at which point it has reached the
approximute value characteristic of +the dorsals. The
minimel transverse thickness also increases up to the
fifth vertebra, after which it fluctuates a little

zbout the value found there.

One feature shown by the cervicsl vertebrae of
specimen no. 13, namely the slightly oblicue
disposition of their end-Taces relative to the
longitudinal axis of each centrum, is scarcely
discernible here; nevertheless the whole neck has been
preserved with 2 marked upward curvature. The third
vertebra has a well developed ventromedial keel, But
the subsequent cervicals bear only a light ridge below.

The concavity of the articulating faces of the centra
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is more pronounced in this specimen than in the
others; only the pesterior face ol the seventh
cervical is almost plane. The transverse distance
below between left angd right parapophyses increases

down the series in the following manner:

Ce3 10mm,
Ce4 1lmm,
Ce5 16mm,
Ceb 19mm,
Ce7 33mm.

The diavophysis is.better nreserved here than in the
other specimens; even in the third cervical it already
lies 4mm. behind the anterior mafgin of the centrum
and projects lmm. laterally to terminate in g cipcular
facet of some 8mw. diameter. Posteriorly it tends to
move a little further back from the anterior mergin,
to broject further laterally and to increase in size.
Too little is preserved of the eighth vertebra to

show more than that the diapophysis was set far back,
that an anteroventral lamella which did not reach the
parapophysis was present, and that an anterior pleural
concavity is first represented here. The neural canal
is much broader than high in front, as in the cervicals

of the type-specimen; it measures l6umm. by Tmm. in the
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sixth cervical. The brezygapophyses project far
beyond the centrum, the postzygapophyses hardly at
all, The right postzygapophysis of the third cervical
is well enough preserved to show a feature shown by no
other known vertebra of +this genus -~ g small ridge at
the base of the posterior spinal buttress, directed
inwards and backwards, which presumably served for
muscle attachment. A hyposphene is definitely absent

in these vertebrae.

Dorsal region.

Table of vprincipal measurements. See overleaf.

Supposed first dorsal vertebra. (Plate 28), This

is represented by a fragment of the anterior part of
the centrum. The only recognisable features are the
depression in the floor of the neural canal, part of
the anterior face, a parapophysis in a low position

and an anteroventral lamella which does not reach the

parapophysis.

Supnosed fourth to tenth dorsal vertebrae.

(Plates 28 and 29), There is no direct evidence for
the succession of the supposed fifth dorsal by the-
supposed sixth, but the sequence is otherwisg placed

beyond dispute by the connexion of the vertebrae. All




no., 63 - TABLE OF PRINCIPAL liBASURBLENTS OF YHE DORSAL VERPEBRAL (millimetres)

Centrum:

length below
anterior height
anterior width
posterior height
posterior width
mean diameter
elongation ratio

minimal transverse
thickness

~EvT-
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‘?_except the supposed tenth are fairly complete, lacking

S only varioue rib—facets and zygapophyses in addition

t0 the neural spines- the ends of the diapophyses are'
- broken off everywhere,  The supposed sixth dorsal also
‘lacks much of the “hinder face of the centrum and one
“side of the neural arch. " The supposed tenth is
represented by a mere slice of the centrum attached

to -the posterior face of the supposed ninth.

‘The only important differences discernible
‘between these vertebrae and the eorresponding
vertedbrae of the type-specimen lie 1n ‘the relative
stoutness of their centra (length and mean diameter
being approximately equal) and in the sbsence of any
flattening below, such as may be seen on-all the
corresponding‘vertebrae of the type—specimen except
the supposed fourth. (A very slight flatfeuing mey
‘be present beneath fhe suppoéed seveuth of this
specimen). The depressions on the sides of the
vertebrae are well developed. The parapophy81s
.projects 6mmt.1atera11y in the supposed seventh - o
vertebra .and ‘its: facet is 1lmm high and 7mm. broad-‘
in the supposed fourth and fifth, “and to a less
'obvious extent in the supposed sixth, 1t 1s conneefed

by a: short stout ridge to the prezygapophysis. The

b”_ )anterodorsal buttress is almost horizontal in the

v
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supposed fourth dorsal, is very weakly developed in
the supposed seventh, and is virtually absent
thereafter; the anterior pleural concavity disappears
with it. The neural canal is 1lmm, high and 13mm,
wide at its anterior end in the supposed seventh
dorsal vertebra. The supnosed fourth, seventh, eighth
and ninth all possess a powerful hyposphene, a feature
not preserved in the anterior dorsals of the type-

specimen.

Caudal region.

Table of principal measurements. See overleaf.

Supposed first and second caudal vertebrae. These

two are represented by their centra together with the
gides of the neural arches and the bases of the

transverse processes. Both are rounded beneath and

.appear to resemble their presumed counterparis in the

type-specimen in every respect except in that they are
not shorter tﬁan the dorsals but are of about the same
length; and whereas in the type-specimen the mean
diameter of the centrum is roughly equal to its
length, in this animal it is appreciably greater,

being greater than in any other vertebrae.




no., 63 - TABLE OF PRINCIPAL MEASURGMENTS OF THii CAUDAL VARTEBRAE (millimetres)

Cal Ca2 Cad4 Cab Ca6 (a7 PClL PC2 PC3 PC4 PC5 PC6

Centrum:

length below 58 356 56 33 55 33 - 27 27 26 28 26
anterior height 43 41 40 40 39 - 18 17 17 16 16 15
anterior width 43 - 39 - - 29 17 16 16 15 15 14
posterior height 41 42 39 36 36 31 - 17 16 16 16 15 |
posterior width - 40 35 - 52 28 - 16 157 15 14 14
mean dlameter 42 41 38 38 363 29 17 163 16 15% 15 1ai
elongation ratic 0.90 0.88 0,95 0,87 0,96 1.14 - l.64 1,69 1,68 1,87 1,79

minimal transverse .
thickness 22 20 18 19 18 16 9 8 8 v 7 7
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Possible fourth to seventh caudal vertebrae.

(Pletes 28 and 29). These four vertebrae consist only
of the centra with, in the possible fourth and fifth,
the sides of the neural arches and the bases of the
transverse processes, and, in the possible sixth, one
side of fhe neural arch. The anterior face of the
centrum of the possible seventh caudal is broken away
below. The tentative positions assigned to these
vertebrae have been given on consideraﬁions of size
and proportions and from a compérison with the
possible fifth, sixth and seventh caudals of the type~-~
specimen (which, however, are relatively more slender).
All four bear facets for haemapophyses, all are
flattened beneath, and all except the possible fourth
have a longitudinal groove in the middle of the
flattening. The possible fourth otherwise resembles
the possible fifth of the type-specimen and is
presumed to be the first vertebra with haemapophysial
facets. These centra also show a slight bending hack
of the ventral margin of the anterior face for the
accommodation of the haemapophysis. The possible
f£ifth caudal of this specimen shows the saddle-shaped
type of articulation between the centra especially

clearly.

e e
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Distal caudal vertebrae. (Plates 28 and 29). Five

small centra and the anterior half of a sixth must
come from the distal part of the tail. DTour of the
whole centra were preserved together in a run. The
half-centrum has a mean diameter slightly greater

than that of the most anterior of this series and

presumably ley a short distance before it, if not
imnediately in front; the other whole centrum has a

mean dilameter slightly less than that of the last of [

the series and probably lay directly or not far behind
it. The third of the whole series (i.e., "pc3")
retains the prezygapophysis on one side; the fourth

retains the whole of one side and the roof of the

neural arch, including the base of the prezygapophysis,
the postzygapophysis with the tip of the following
prezygapophysis attached, and the base of the neural
spine; and the fifth retains a small part of the side
of the neural arch. The proximal end of a

haemapophysis remains between the second and third

centra; it is described below.

These centra are all of about the same lengths G
their mean diameter diminishes a little down the
series. The ratio of length to mean diameter is
greater than in any other vertebrae of this specimen,

being approximately equal to that found in the longest
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cervicals of the other two Specimens of NMandasuchus,
The ventral margin of each centrum appears concave
when seen from the side. 1In contrast to the condition
observed in all the other known vertebrae of thig
genus, the floor of the neural canal is not deepened
at all within each vertebra but is perfectly flat
throughout its length., The middle of each centrum isg
congtricted laterally in the usual manner. Facets for
haemapophyses are developed at both ends of the
centrum, those behing having the characteristic double
appearance while those in front are simply crescentic,
The ventral surface is lightly flattened but not
grooved at all., The ends of the centrum are
moderately concave above the haemapophysial facets,
There is no transverse brocess; but the neural arch
is broader than the upper part of the centrum ang
consequently forms a narrow dovmwardly facing ledge
which runs the whole length of the vertebra. The
Zygapophyses project laterally just beyond the centrum;
the brezygapophysis also projects several millimetres
forwards, while the end of the postzygapophysis is
level with the back of the centrum. The neural spine
is set far back; in the fourth vertebra of the series,
where the centrum is 27mm, long above, the broken-—off

base of the neural spine is only 9mm. long and_yet its
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hinder margin lies only just in front of the hinder
margin of the centrum. Its anterior margin does not
diverge into two anterior spinal buttresses byt is
produced forwards into a light median ridge running
along the tor of the neural arch and rising again

into a median prominence between and just behind the
Prezygapophyses. A similar feature has been described
in other animalg (see Chapter 4 below); it is
suggested that it be called the bre-neural spine., 1In
this specimen i% seems to project forwards, but its
anterior tip is broken off; nevertheless, asg
breserved, its highest roint lies 3mm. above the
saddle separating the neural ang bre-neural spines.
Immediately below and in front of the bre-neural spine

lies the concavity between the prezygapophyses,

Fragmentary vertebral material.

An isolated fragment of a neural arch seems to
come from a region of the tail not much anterior to
that of the distal caudal vertebrae described
immediately above, for it is but little larger in itsg
Proportions. It comprises the rosterior part of the
arch together with the postzygapophyses (to one of
which is attached the endq of the following
brezygapophysis) and the lower part of the neural

spine. A deep posterior spinal concavity lies between
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the postzygapophyses. The neural spine, which
measures 10mm. by 3mm, where broken off some Tmm,
above its base, shows a strong backward inelination;
its anterior edge makes an angle of about 25 degrees

with the vertical.

Thirteen pieces are recognisable as the upper
ends of neural spines. Some are well preserved,
others are badly weathered; but, as mentioned
previously, none may be related to any particular

‘vertebra. In their varied forms they correspond to
the various neural spines of the type-specimen. Many
of the spines have the poorly preserved remains of
dermal scutes attached to their dorsal surfaces. The

dimensions of the dorsal surfaces are:

length 4lmm. maximal width 12mm.

)

} probable
42mm, l4mm, )

)} cervicals
37mm. 15mm, )
35mm, 21mm, i

. '22mm,

34mm ) probable
31mm., -20mm, )

) dorsals
29mm, 22mm, i

27mm. 24mm.
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length 27mm, maximal width 13mm, ) probable
28um, 1lmm, g posterior
28mm., 9mm, g dorsals or
2Tmm. 9mm. g anterior
26mm, Onim, g caudals

These bProportions are similar to those of the
type—specimen except in that the Supposed dorsals are

relatively much broader.

Ribs.

i
R
i
}

. "Cervical ribs. (Plate 30).

The fragment illustrateq includes g fairly
complete cervical rib of the left side, to which are
attached large parts of the Preceding and following
ribs; this rib, however, lacks the capitulum ang
tuberculumnm, Although several broken-off rib-heads
are attached to the appropriate facets of +he cervical
vertebrae, only one of these is on the left side (of
the fifth vertebra). It appears probable, but not
certain, that<this rib-head belongs to one of the ribs
Preserved, probably to the middle rib of the three;
the distance between the posterior end of the first
rib of the three and the prozterior end of the second
(61mm.) and the distance between the anterior end of

the second and the anterior end of the third (55mm.)
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indicate that fhe vertebrae which bore these ribs
were themselves long, (Lengths of fourth, fifth and
sixth cervical centra of this Specimen -~ 49mm,, 50mm.
and 4Smm., respectively). A convineing réstoration
of a whole rib has accordingly been made from this
middle rib and the rib-head on the fifth cervical

vertebre, using very little plaster.

The axial breadth.of the capitular facet is 18mm.
and that of the tubercular facet 20mm. The two
articulating processes unite a short distance from
the centrum and project ventrolaterally to form what
may be called the vertebral process of the rib; it is
in this region that the rib is fractured and a few
millimetres appear to be ﬁissing. Beyond the missing
part the rib expands into an anterior process and a
vosterior process, the whole forming a boat-shéped
element lying more or less parallel with the vertebral
cglumn and with its rounded ventral keel, weakly
convex in lateral view, directed downwards and
outwards. This is 89mm. long; the distance from the
enterior tip to the middle of the vertebral process
is 33mm., and from the latter point to the posterior
tip (from which a little has been broken off) 56mm.
The external breadth of the anterior process is 16mm,

just in front of +the vertebral process, that of the
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,posterior process lSmm. Just behlnd the vertebral
process. The axial breadth of the base of the

, vertebral process is some 20mm. Boih anterior and
postericr processes taper disfallv. The anterior
-“process curves a little inwards; therﬁostericr prccess
is expanded horizontally so that it has.a.brcad
.concave upper surface upoﬁ which rests the anfericr -
‘procees of the next rib. The amount of overlap is
32mm. between the first_and second ribs,.34mm. between
the second and third.  The inner and outer margins of
this concave surface curve forwards, upwards and
inwards to become the hinder edges of the capitulum
and tuberculum respectively: the'anterior edges of the
capitulum and‘tuberculum are formed by the bifraxcation

of the‘single upper marginrof thevanterior process.

The posterior process of. the precedlng Tib and
the anterior process of the fcllow1ng rib are both
preserved complete, ‘each including the base of the:

vertebral procees.'
'The'brcken—cff rib—heads atteched to the other
’cervical vertebrae afford very little addi***.el

‘information.- That on the third cerv1cal is much

smaller than that described above. The vertebrarterlal

canal‘must have been very small.in thisganlmalz ;f
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indeed present at all.

Dorsal ribs. (Plate 30).

The specimen includes the vwell preserved proximal
rart of a dorsal rib of the right side; the fragment
is 39mm. long. The shaft (as far as preserved) is
fairly straight and terminates in the tuberculum. The
capitulum extends 16mm, beyond the tuberculum, curving
forwards and inwards; this indicates that the vertebra
to which the rib was attached bore a diapophysis much
longer than the barapophysis and was therefore
anterior in position. The capitular facet is a little
longer than high, measuring llmm. by Smm.; the
tubercular facet is 1O0mm. long and 6mm. high. A sharp
ridge runs along the posterodorsal side of the
capitulum, connecting its facet with the anterior end
of the tubercular facet; and another ridge runs from
the tubercular facet down the posterodorsal éide of
the shaft. The latter is roughly triangular in
section, with sides directed backwards, dovnwards and
anterodorsally; the widths of these three sides at the
broken surface are 9mm., 7mm, and 1Omm. respectively.

The anterior margin is smoothly rounded.

Other short fragments of rib-shaft of similar

form and dimensions are also preserved.
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Haemapophysis. (Plates 28 and 29).

. The proximal end of a haemapophysis lies between
the ventral margins of the apposed ends of two distal
caudal centra. Viewed from below, it is seen that
there is a flat central Portion linking the bases of
the centra, Tmm. long in the axial direction and
about 4mm. broad. This is bordered on either side by
one of the two rami of the shaft, broken off short;
so that on one side g barapet of bone 1.5mm. thick
projects 2-3mm. downwards, while on the other almost
nothing remesins. It is nevertheless possible to see
that the shaft was directed strongly backwards as well
as downwards. The outer surface of each ramus is
produced anterodorsally to.form a roughly triangular

face Tilling in the gap between the centra. The

inner (dorsal) surface of the haemapophysis is
concave; thus the central portion, which forms a
bridge connecting the two rami, is only 1.5mm. thick
in the middle. The transverse width of the whole

proximal end is 12mm.

Pelvic girdle,

Ilium. - (Plate 31). o >
The left 1lium is preserved virtually intact; a

small piece is broken -away from the posterior border




-157-

of the acetabulum,

The ventral apex of the bone is complete znd
shows that the acetabulum of this animal must be
imperforate. In almost every detail of form this
ilium resembles the ilium of the type-specimen, except
in the very slight upward and outward curvature of the
posterior spine and the more rounded dorsal edge of
the latter. Its proportions, however, show
considerable variation when analysed. fThe dimensions

are given below:

Whole acetabulum: maximal length S5mm,
width 62mm.

Angle between pubic and ischiadic

contact-surfaces ca. 105 degrees
Pubic contact-surface: length . 67mm.
maximal width 30mm,

Ischiadic contact-surface: length 69mm.
maximal width 21mm,

Anterodorsal end of pubie Qontact~surface
to posterodorsal end of ischiadic
contact-surface 101mnm,
Vertical height of iliac portion of
acetabulum (ventral apex to supra-

acetabular crest) T5mm.
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Lateral projection of supra-acetabulsr

crest above bottom of acetabulum

35mm,

Supra-acetabular crest to dorsal margin

of ilium 37mm,
Transverse thickness in region of

supra-acetabular crest 31lmm,
Length of anterior spine 17mm.
Length of posterior spine (behind

posterior border of acetabulum) 94mm.
Anterior end of anterior spine to

posierior end of posterior spine 175mnm,
Vertical height of posterior spine at

base 50mm.

Pubis. (Plate 31).
Two separate fragments of the left publs are
preserved. One of these, 64mm. long, is the proximal

(articular) portiom, up tc and including the twist;

it lacks the thin posteroventral extension which lay
.adjacent to the ischium, and shows but little trace of
the obturator foramen. The other fragment is a
considerable length (10lmm.) of the distal end of the

plate, with the.thin medial border broken awzy. %

The twist is situated about 45mm, from the iliac

articulation, which latter has a maximal width of 31lmm,
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The lateral edge of the pubic pPlate is 1imm. thick at

the proximal break, and the maximal width of the plate

as preserved is 45mm. The distsl end is much thickened

beiow, relatively epormously more than in the type-

specimen; its greatest thickness is 3lmm., and it isg

not hollowed out as in the type-speciméh but is

slightly convex.

Ischium, (Plate 31).

The left ischium lacks the anteroventral region
which approached the pubis and the ventral margin of
the proximal part of the peduncle; the iliac
articulating surface and the ischiadic portion of the

acetabulum are corroded in places.

A particularly striking feature is that the whole

peduncle is not only bent outwards as in the type-

specimen but is also curved very strongly upwards; in

the type-specimen the posterodorsal margin of the

peduncle is comparatively straight. That the outward

flexure at least conld be due to post-fossilisation
shearing forces is shown by the fact that the terminal 1
portion of the peduncle, about 22mm, long, is actually

displaced laterally through sone 3—4mm. Further, such

an extraordinary curvature would give the complete

pelvis a grotesgue appearance with widely diverging
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ischia, an appearance which it ig difficult o

imagine as natural. But, on the other hand, the
presence of this outward flexure in the ischia of both
the type-specimen ang Specimen no. 63, the many other
bones of both of which show little or no distortion,

can hardly be coincidental,

In other respects the ischium resembles that of
the type—specimen, except in its altogether stouter
build; its length as preserved is 181lmm. Seen from
above, the bone is 43mm, thick at the proximal end and
17mm. thick at the base of the peduncle. The maximal
width of the distal end-surface is 21mm,

!
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Hind-limb.

Iwo large fragments are recognisable as parts of
the right femur. The more massive is 63mu. long and
includes the fourth trochanter; the other is 60mm.
long and must come from a region not far below the
middle of the shaft. These fragments show the same
features as the femur of the type-specimen, being
nearly one and a half +times as large in their linear

dimensions.
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Tibia.

The almost complete left tibia is 223mm. long.
It differs very little from that of the tyr2-specimen
in form; but careful measurements show that its
proportions vary considerably, and it seems to be
relatively stouter. All the ridges are less prominent
except the anterolateral ridge on the distal‘part of
the shaft, which is lightly but very distinctly
developed for about three-quarters of the way towards
the proximal end. The width of the medial surface,
which is moderately convex just below the proximal
end, is 59mm. proximally, 25mm., in the middle of the
shaft and 35mm. distally. The proximal end-surface
is not hollowed out, but is slightlyAconvex and
measures 63mm. by 5lmm.; the distal end-surface
measures 43mm.. by 32mm. The supposed foramen
nutritivum is very well developed; it lies some 65mm.
below the proximal end and 16mm. behind the cnemial

crest.

Fibula.

The proximal 6lmm, of the right fibula is
preserved. The end-surface, measuring 33mm.
transversely and 20mm. parasagittally, is not flat as
in the type-specimen but is higher laterally than

medially, dipping also towards the rear. A'low ridge

e e T e L e T T L ¢
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begins near the proximal lateral corner of the
nosterior surface and runs obliquely distally and
medially, approaching the medial side some 30mm. below

the end-surface. The shaft is hollow,

Fibulare. (Plate 32),.

The left fibulare (calcaneum) is well preserved;
the only part missing is the dorsomedial corner of the
posterior end of the tuber. Its greatest length is
48mm. and its greatest width 4lmm. The form is not
easy to deseribe and is best seen from the
illustrations. The anterior surface and the anterior
part of the dorsal surface form a smoothly rounded,
cushion-like condyle 24mm. thick; behind this the
rather broader tuber projects backwards, becoming
thicker at its hinder end. The lateral, ventral, and
(as far as can be seen) posterior surfaceé are all
more or less perpendicular to each other; they are not
flet but are pitted and ridged in an irregular ménner.
In particular, a deep narrow pit (presumably a vessel-
duct) enters the bone in the middle of the lateral
surface, and a great broad pit is present on the
underside of the tuber. A vertically placed lip—;iké
process 20mm. long and 20mm. wide projects from the
middle of the medial surface; its convex side faces

backwards, its concave side forwards. In front of
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this is a large hollow; the hollow and the 1lip
together form a socket which probably served for

articulation with the tibiale,

Dermal scutes. (Plate 32).

Some of the fragments of scute naterial are in

isolation and others are attached to the ends of

neural spines; all are badly preserved. Such details

of the form of the scutes as can be discerned conform

to the pattern observed in the other two specimens,

These scutes, however, seem to be relatively more

massive and in some instances are 6mm. thick. The
angle between the medial and lateral portions of each
scute is approximately 120 degrees. The anterior ends

of the scutes are inclined downwards at an angle of

about 30 degrees to the dorsal surfaces of the neural

spines, and the distance between corresponding points

on consecutive scutes varies from 12mm. to 17mm.
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vi) On the specific identity of the three

specimens

The similarities and differences between the

type-specimen of Mandasuchus longicervix (no. 11b)

on one hand and specimens nos. 13 and 63 onm the other
have been indicated above. The natural differences
may now be analysed. There can be very little doubt
that all three specimens should be referred to the
same genus; and their slight variations in form,
together with their greater variations in proportions,
might conceivably be attributed to the considerable
difference in absolute size between three specimens
which represent the same species at different periods
in its life-history. On the contrary, they could
indicate that the specimens represent separate species

of the genus.

The Table overleaf lists g few selected relative
dimensions of the two referred specimens, the
corresponding dimensions of the type-specimen being

taken as 100 in every case,

The moet conspicuous differences between the
three specimens are those concerning the proportions
of the vertebral centra. Analysis of the dimensions

of the centra is no easy task; accurate measurements
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TABLE OF COHPARATIVE IEASUREMSHTS OF THE THRIE SPECIMENS OF MANDASUCHUS

{measurements of typo~-specimen, no, 1lb, taken as 100}

specimen specimen

Nno. 13 No. 65
Seventh or suppesed seventh cervical vertebra:
length of centrum below 74 129
meen diemeter of centrum 72 163
Supposed fourth dorsal vertebra:
length of centrum below 657 128
mean diamster of cenbrum 3 164
Supposed ninth dorsal vertebra:
length of centrum below - 127 K
mean diameter of centrum - 161 A
i
Supposed first caudal vertebra: ,
length of centrum below ' - 141
mean diamster of centrum - 156
Supposed fourth cervical vertebra: ,
height of neural spine (measured from top of centrum) 82 -
axial length of neural spine above 587 -
maximel transverse width of dorsal surface of neural spine 30 -

Supposed seventh cervical vertebra:
height of neural spine (measured from top of centrum) 82 -
| axial length of neural spine above . 7y -
- maximal transverse width of dorsel surface of neural spine 40 -




gpeclimen specimen

no. 15 Noe 63

Scapula:

Jength 857 -
height of scapular portion of glenoid facet 67 -
width of scapular portion of glenoid facet 74 -

Humerus: . ) |
width of proximal expansion 72 -
widbth of distal expansion 69 -

Redius:
greatest diameter of proximal end-surface 81 -

Acetabulum: 1
maximal length - 173 >
width - 158 b

Ilium:
greatest width of pubic contact-surface - 167
greatest width of ischiadic contact-surface - 140
anterodorsal end of pubic contact-surface to posterodorsal

end of ischiadic contact-surface - 174
supra-acetabular crest to dorsal margin of ilium - 1357
length of anterior spine - 1556

Pubils:

greatest width of ilimc contact-surface - 163

maximal thickness of distel end . - 258




specimen specimen

transverse diameter of proximal end-surfacec - 138

no. 15 Nos 63
‘ Ischium: :
i length - 137
E maximal width of distal end-surface - 175
|
| Tibia:
| length - 127
; width of medial surface:
% proximally - 134
| in middle of shaft - 14
] distally - 121
E greatest diameter of proximal end-surface - 137
grcatest diameter of distal end-surface - 159
Fibula: A
parasagittal diameter of proximal end-surface - 154 )
1
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cannot be obtained from specimens vhich are even
slightly imperfect, be it through incompleteness,
weathering or post-mortem distortion. Purther, the
positions of the vertebrae cannot usually be
determined with certainty. It is nevertheless
apparent that the centra are shorter (relative to
their own mean diameter) in the larger specimen no, 63
than in the type-specimen, An inspection of the
"elongation fatios" of the various centra shows this
very clearly; the figures in parentheses denote the
relation of the elongation ratio of each centrum to
that of the supposedly corresponding centrum of the
type~specimen, and would be 100 in every case if the

centra were of exactly the same proporiions:

specimen gpecinen specimen
No., 13 N0, Lib N0, 63

Ce2 1.31 - 1.11
Ce3 1.72 - 1.43
Ced 1.87 - 1.58
- Ce5 1.93 - 1.52
Ceb 1.75 (101) 1.74 (100) 1.38 (79)
Ce7 1.58 (104) 1.52 (100) 1.20 (79)
Ce8 1.33 (91) 1.46 (100) -
D1 1.11 (92) 1.21 (100) -
D4 1.15 (89) 1.29 (100)  1.00 (78)
D5 - . 1.30 (100) 0.97 (75)
D7 - , 1.24 (100) 1.04 (84)
D8 - 1.21 (100) 1,03 (85)
D9 - 1.30 (100) 1.03 (79)




specimen specimen svecimen

no, 13 “mo, T1B Tno. 637
Cal - 1.00 (100) 0.50 (90)
Ca2 - 1.04 (100) 0.88 (85)
CaS - 1.00 (100) 0.87 (87)
Cab - 1.30 (100) 0.96 (74)
Ca? - 1.23 (100) 1.14 (93)

However, it seems reasonable to expect more massive
centra In a larger animsl; if the size of the beagt
were to incfease absolutely proportionately throughout,
its weight would increase as the cube of the increase
in linear dimensions, but the area of transverse
section of the vertebral column (and hence its ability
to support weight) only as the square thereof. Thﬁs,
since the distribution of such elongation as occurs

is more or less the same in the vertebral column of
snecimens nos. 11b and 63 - that is, with the greatest
elongation in the neck, especizlly in the fourtlh,
fifth and sixth cervicals, - there seems.to be no
reason why such differences in the degree of elongation
should be thought to indicate separate species.
Admittedly the elongation ratios of the centra of
specimen no. 63 vary from 74% to 90% of the elongation
ratios of the supposedly corresponding centra of the
type-specimen; but such variations may not be entirely
natural but may be partly due to inaccurscies in

determination of the positions of the vertebrae in the
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column and in measurement. Other differences in the
proportions of the vertebrae azre not brought out by
this method of comparison of elongation ratios. Tor
example, the supposed first two caudals of specimen
no. 63 are, even relatively, altogether larger; they
are not shorter than the dorsals (as are the presumed
corresponding vertebrae of the type-specimen) but are

of about the same length and relatively much stouter.

If the centra of the larger specimen no. 63 are
relatively shorter and stouter than those of the
type~specimen, it should follow that in the smaller
specimen no. 13 the centra would be longer (relative
to their own mean diameter). This does not anpear
to be the case. There are very few cenbra preserved
where a direct comparison is possible; but the
centrum of the supvosed sixth cervical of specimen
no. 13 is of virtually the same proportions as that
of the type-specimen, that of the supposed seventh
is relatively a little longer, and those of the
suppoeed eighth cervical, first dorsal and fourth
dorsal are (relatively) markedly shorter. 1In other
words, the disparity between the lengths of the
posterior cervical and anterior dorsal centra is much
greater in specimen no. 13; if the length of a

typical anterior dorsal centrum be talien as unity,
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then the cervicalrcentra will appear to be relatively

longer:
specimen specimen
Nno, Lib no. 13
Ceb 1.38 1.47
Ce7 , l.21 1.37
Ce8 1.21 1.26

Another anomalous feature of specimen no. 13 is the
presence of the two centra "X" and "Y" described as
"possible middle dorsals"; these are appreciably
longer than the anterior dorsal centra preserved., In
the type-specimen, where nearly all the dorsal
vertebrae seem to be preserved, all their centra are

of about the same length.

The vertebrae of the three specimens differ also
in certain minor details of form. The supposed third
cervical vertebra of specimen no. 13 bears a néfrow
ventromedial ridge which resémbles a strip of beading,
while the third cervical of specimen no. 63 has a well
developed longitudinal keel beneath. (The type-
specimen ié incomplete in this respect). Similarly,
the cervicals behind the supposed third are rounded
below in specimen no. 13 (the posterior half of the

supposed - seventh showing a faint ridge), while all

are lightly ridged in specimen no. 635 no information
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is available on the condition in the type-specimen,
except that the’ supposed sixth cervical centrum is
rounded below and the supposed seventh faintly ridged.
The articulating suxfaces of the cervicéls of specimen
no. 63 are more cdncave than those of the other two
animals, and the supposed fifth +to ninth dorsals of
that specimen are hot flattened below as. in the

-

tyne-specimen.

The neural spines of specimen no. 13 are
relatively a little higher than in the type-specimen;
and a more important difference is that their dorsal
surfaces, while flattened and fairly broad, are not
expended at all. The supvosed dorsal neursl spines
of specimen mno, 63 are relatively much broader than
in the type-—specimen; this might be correlated with
the relatively more massive nature of the dermal scutes

in the former animal.

The angle between the planes of expansion of the
proximzl and distal ends of the humerus seems to be
less in specimen no, 13 than in the type-specimen;
but it shonld be pointed out that all the bones
concerned have been partly reconstructed., The ridges
on the shaft of the humerus are less well developed

in the smaller animsl, and the shsllow excavation on
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the posterodorsél‘éide of the distal end is. relatively
longer. Greater éignificancé might be attached to the
substantial difference in form between the supposed
proximal ends of the ulnae in the two spec1mens, that
of the type-specimen 1ack1ng the very weak olecrsnon

found in‘no. 13.

The pelvic girdles of the type-specimen and -
specimen no. 63 differ in certain respects. The ilia
are of rather different proportions, and the posterior
spine shows a very slight upward and outward cﬁrvatufe
and has a more rounded dorsal edge in the larger beast.
The distal end of the pubis is thickened below to a
very much greater extent in specimen no. 63, and its
end-surface is weakly convex rather than concave as in
the type-specimen, The ischium of specimen - no. 63 is
relatively stouterg as haS'been indicated in the
description above, the strong upward‘curvature of its

peduncle is probably artificial.

‘The +tibia of épecimen no.‘63 is relatively
stouter than that of the type-specimen; that is, its
shaft is lésa constricted in the middle of the bone.
‘The proximal eﬁd—surface is siightly convex insteaa of
being hollowed bui;'and the ridges on the'shaft'aréj

less prominent. The proximal end-surface -of the
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fibula of specimen no. 63 is not flat as in the type-

specimen,

The smallest sﬁecimen, no. 13, shows incomplete
ankylosis of centrum angd neurel arch in two of its
vertebrae; and the neurocentral sutures are more
clearly visible than in the twe larger animals. Tnis
may indicate that specimen no. 13 represents the
skeleton of a juvenile. The type-specimen shows
incomplete ossification of the ends of.certain bones

of the appendicular skeleton.

The significance of these differences is hard to
assess.  There appear Ho be no importént differences
in form between specimen no. 63 and the type—specimen;
there are greater diffeiences in form between specimen
no. 13 and the other two skeletons. 1In particuiar,
the proximal end of the ulha of specimen no. i3
differs from that of +the fype—specimen; but no definite
conclusions can te based on this difference, for it is
not absolutely certain that the "proximal ends of the
ulnae" of the type-specimen should be described as

such.

The differences in the proportions of the three.

. skeletons are qulte con81derable' and it was thoughx

that an examination of the post-cranlal skeletons of
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various orocodilians, the neafest ‘living relatives

of the Pseudosuchia, might give some indication of
the value of such differences., It had been hoped at
first that an examination could be made of a whole
growth-series of skeletons of each species, the
specimens having been identified by competeﬁt
authorities and, as far as possible, coming from the
Same area so that regional variations within the
Species might be excluded. Unfortunately this proved
impossible. Among the material available in the
British Museun (Natural History) and in the University
Museum of Z2oology in Cambridge only three very
incomplete series could be found: three specimens of

Crocodilus niloticus, three of C. porosus, and four

of Tomistoma schlegelii. Several of the specimens

vere themselves incomplete, and, in the case o; the
smaller animals, some of the figures had to be
regarded with suspicion because of the difficulty of
making measurements on skeletons which could not be
disarticulated and whiqh were inadequately prepared.
Certain proportions were measured, such as the
"elongation ratios" of some of the vertebrae and +the
ratios of the lengths of th- pubis and the femur 4o
the length of a typical dorsal vertebra. Two definite

conclusions were drawn from the results., First, the
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proportions vary within each species to a considerable
extent; though whether this variation is of a
magnitude equal to that observed in Mandasuchus

seens open to doubt. Secondly, the dorsal and sacral
vertebrae of the crocodilians appear to become
relatively shorter and stouter as the animals increase
in size; there are certain anomalies in éome of tﬁe
series, probably due to inaccuracies in the
measurements, but the general.picture is clear.

Beyond this, little can be deduced from so few

measurements made on such poor material.

It now remains to decide, on the evidence
available, whether the differénces ohserved between
the three specimens of Mandasuchus are specific
differences or merely individual variations. While
it seems probable that specimen no. 63 should be
referred to the species M. longicervix, the evidence
in the case of specimen no. 13 is more controversial
and does_not point definitely in either direction.
It has been decided, however, that it is better not
to found a new species without definite evidence; and,
accordingly, specimen no., 13 has alsoc been referred
to I, lgggigg{xig for the present., It must be
remembered that this specimen was found in the.same
locality as the type-specimen and gives indications

of being a young animal.
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b) TELEOCRATER TANYURA gen. et sp. nov.

The generic name Teleocrater refers to the i
completeness of the acetabular cup; this character was
oguite unexpected, preliminary examination of the

vertebral column having led to the belief thet the

animal was a coelurosaur. The trivial name tanyura i
refers to the fact that the tail is presumed to have

i
*been long. il

Specimen no. 48b is the type of the new genus and ?
species, The other specimen, no, 53a, consists only
of two incomplete vertebrae, the distal part of the
leit humerus and the end of an unidentified limb~bone;

it appears to be of about the same size.

The following diagnosis of the type-species is
based entirely on the type-specimen and, since the
type-specimen includes no humerus, on the humerus of

specimen no. 53a.

i) Diagnosis

Teleocrater gen. nov.: as for T. tanyura below.

Teleocrater tanyura gen. et Sp. NOV.:

Pseudosuchian of moderate size, lightly
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constructed.
Skull unknown,

Vertebrae with length of centrum always greater
than its diameter, sometimes Several times asg great;
centra constricted below and at sides:; floor of neural
canal not noticeably deepened within each vertebra,
except in neck; ends of centra lightly concave except
in neck and most anterior rart of back, where anterior
face tends to be flat and posterior moderately
concave; zygapophyses obligue; form of neural spines
unknovn. Intercentra unknown. Vertebral formula
unknown. Anterior cervical(s) greatly elongated, with
long diapophysial flange and long ridges running %o
zygapophyses; posterior cerviecals comparatively short,
with parapophysis in low position. Anterior dorsals
even shorter, though still elongated, with typical
archosaurian shift in position of rib-articulation,

- position of parapophysis becoming higher down the
series, long diapophysis supported by oblique
radiating buttresses; posterior dorsals short and
stout, parapophysis aud diapophysis tend to form
"spectacles"-shaped rib-articulation and then to fuse,
buttresses absent. Sacral veriebrae unknovn, Caudal

vertebrae with centra becoming relatively more
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elongated down the series, haemapophysial facets

present except in most distal members.

Major limb-bones long .and slender, with hollow
shafts; propodials longer than epipodials; bones of
fore-limb about five-eighths as long as corresponding
bones of hind-limb. Pectoral girdle unknovni. Humerus
with well marked supinator process and ectepicondylar
groove, no entepicondylar foramen or groove; ulna
without proper olecfanon; manus unknown., Pelvis
uniknown except for ilium; acetabular portion of ilium
with V-shaped ventral mergin, showing absence of
acetabular fenestration in this bone and probzble
presence of complete acetabulum; ilium with very short
anterior spine, posterior spine, well developed supra-
acetabular crest. Temur slightly sigmoidal, without
fourth trochanter but with low muscle~ridge in its

place; fibula with lateral trochanter; pes unknown.

Dermal armour unknown.

ii) Description of the type—specimen (no. 48b)

Field notes.

Field-collection no. 48 was found in locality

-
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B9/1 vetween Kihoho and Mkongoleko., I% includes, in
addition to the bones 1listed below, a considerable
part of a large labyrinthodont (specimen no. 482, not
yet described); the proximal part of g rib, probably
of a dicynodont (specimen no. 4Be); part of an
unidentified sacrum, and a pair of problematical bones
belonging to some large animal, The Specimen is of g

mottled brown colour and is generally well preserved.

Meterial available.

Vertebrae: parts of 28, including 2 cervicals,
8 dorsals, 3 posterior dorsals or pygals and
15 caudals.

Dorsal rib: proximal ena.

Radius: distal part of left, all of right.

Ulna: right.

Ilium: left, lacking posterior spine.

Femur: both left and right.

Tibia: both left and right.

Fibula: left.

Vertebral column.

The vertebrae were found scattered in the field,
and in no case was a portion of one vertebra attached
to that of another. Jlonsequently there is no direct

evidence whatsoever for the succession of the



~181-

vertebrae, and no vertebra cam be assigned to g
definite position in the series. For easy reference,
varticularly to the illustrations, the vertebrae of
neck, trunk and tail have been lettereqd alphabetically’
in what appears to be the most likely order as
indicated by trends in chunges of dimensions angd form;
missing vertebrae are not considered. Thus "CeA" isg
probably the first breserved cervical, "DC"™ the tThird
breserved dorsal, and "CaN" the fourteenth. preserved

caudal vertebrs,

All or most of the neural spine is broken off im
all the vertebrae, with the possible exception of one
caudal., (The three sngllest caudal vertebrae do not

have neural spines).

Table of principal measurements of the pre-sscral

vertebrae. See overleaf.
—=rreprae .

Cervical region.

Supposed arterior cervical vertebra. (Plates 33,

34, 35 and 36). This vertebra ("Cea™) is
extraordinafily long, the length of its centrum being
nearly four times the mean diasmeter of its posterior
face; and its form is so unlike that of the other

vertebrae that, at first sight, it might be thought



no. 48b - TABLE OF PRINGIPAL IEASUREHENTS OF DHL PRE-SACRAL VERIPEBRAE (millimstres)

CeA CeB DA DB DC DD DE DF DG DH DI DJ DK J

S T e mmm ke bl S e e mem a2

Centrum:

length below ' 53 32 26 25 24 25 28 30 26 21 22 21 21

anterior height - 14 4 14 14 13 14 13 14 14 17 16 16

anterior width -~ 15 15 15 17 15 16 17 16 17 20 - 1w

posterior height 14 124 15 15 15 13 13 14 15 14 15 17 186 i
posterior width 15 15 15 16 17 15 16 18 18 1y 18 18 1w %
mean diamster 135 143 15 15 15 14 15 15% 16 15% 17} 17 U163 '
elongation ratio 595 221l 175 167 160 179 187 194 162 135 126 124 127

minimal transverse
thickness 8 7 7 7 8 7 7 6 8 9 10 g9 10
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to belong to a different animal altogether. This
seems unlikely, however, for it agrees with +the other
vertebrae in the size of its articulating surface, in
its general texture and appearance, and in its

undoubted archosaur origin.

The vertebra lacks the anterior end of “the
centrum, including the barapophyses; parts of the
diapophysial ridges; both Prezygapophyses and the left

postzygapophysis; and the whole of the neursl spine.

In lateral view the centrum shows a marked
concavity below; it seems to be of negligible vertical
thickness at a point about two-fifths of its length
back from the anterior end, for at that point the
ventral margin reaches nearly as far dorsally as the
upper edge of the posterior articulating surface.

From here the venitral margin descends obliquely
backwards in a fairly steep straight line towards the
posteroventral corner and obliguely forwards towards
the missing anteroventral corner, The anterior face
is. broken away, but it must have lain higher than the
posterior face relative to the longitudinsl axis of
the centrum. The centrum also shows a moderate degree
of lateral constriction in its middle. The front part
of its ventral surface is strongly concave between a

pair of ridges projecting dovnwards and a little
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outwards (each of which Probably originated in the
parapophysis of its side); the middle part is flat,
with a light but distinct medial ridge; the hinder
part is rounded and bears no ridge. The posterior
articulating surface is more or less circular and

moderately concave.

The parapophyses are broken away but seem to
have lain anteriorly and ventrally.  Each diapophysis,
from either of which the articulating facet is also
missing, was borne on a strong flange projecting
downwards and outwards; this began about half-way up
the anterior border of the centrum, runs backwards
and a little upwards to a point just in front of *the
middle of the centrum, and then descends towards the
middle of the posterior bhorder, dying out about 13mm,
before it reaches it. Thus it lies roughly parallel
to the lower border of the centrum throughout its
length. 1Its lateral projection reaches up to 4mm.

No neurocentral suture is visible. The aperture of
the neural canal is flattened at the anterior end,
where it is 6mm. high and 12mm. wide, and is smaller
and more nearly circular at the posterior end, where
its diameters are 5mn. and 8mm, respectively. The
pPrezygapophyses are broken off short but were

obviously wide apart; a high ridge some 20mm., long
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begins on the side of the neural arch and runs
forwards, a little upwards énd a little outwards to
become' the outer border of each. A shallow basin with
a flat floor lies between these two ridges, and near
their posterior ends a small anterior 8pinal buttress
erises from the inside of each and unites with its
fellow to form the base of the neural spine., The
postzygapophysis faces obliquely dovmwards and

outwards; it projects beyond the centrum laterally

and also a very little behind it. Another ridge begins

on the side of the neural arch, lateral to the
beginning of the ridge running to the prezygapophysis,
and runs backwards to become the outer border of the
postzygapophysis. A sharp posterior spinal buttress
runs steeply upwards from the hinder corner of the
postzygapophysis and unites with its fellow, being
separated from it lower down by the deep cleft of the
posterior spinal concavity. The broken—off base of
the neural spine lies well back and is 30mm. long; it

is 2mm. broad in front and 4mm. broad behind,

The féct that this vertebra seems to have
possessed strong prezygapophyses indicates the

improbability of its being the axis.
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Supnosed QQEEE{&Q? cervical vertebra. (Plates 33,
34, 35 and 36). This vertebra ("CeB"), while lacking
everything albove the level of the base‘of the neural
arch, is quite complete below. The centrum is much
shorter than that of the anterior cervical just
described, but its length is sti11 more than twice ag
great as its mean diameter. The ventral border is
concave in lateral view and the anterior face lies g
little higher than the nosterior; the neural canal is
deepened a little in the middle of the vertebra; and
the middle of the centrum is constricted laterally.
The ventral surface is concave in front between the
perapophyses, flat in the middle without any trace of
a medizl ridge, and rounded behind. The anterior
articulating surface is flat, the posterior moderately
concave; both faces are of the same height as the

posterior face of "CeA" and g little broader.

The parapophysis is a large, roughly triangular
facét lying ventrally just behind the anterior margin
and projecting a litile laterally. A strong
horizontal ridge (the lateral border of the flattened
ventral surface) runs backwards from it on the left
gide, and above this is a deep hollow in the side of
the centrum; but, since both ridge and hollow are

absent on the other side, this aprpearance is probably
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artificial. The lower ends of both anteroventral and
posteroventral buttresses remain, the former directed
towards but barely reaching the parapophysis; their
presence indicates that this vertebra lay right at the
back of the neck, and may indeed have been an anterior
dorsal. It is, however, longer than the other dorsals,
and ‘the parapophysis lies more ventrally. The
buttresses also show that the diapophysis lay in the

middle of the vertebra.

Dorsal region.

Supposed anterior dorsal vertebrae. (Plates 33, 34,
35 and 36). Six vertebrae have been assignéd to this
category and have been lettered "DA" to "DF" in such
a way that the parapophysis lies a little higher in
each vertebra than in that supposed to precede i%.

A1l the centra are coumplete. Nothing else remains of
"DFY; -"DA" has a very little of the bases of the sides
of the neural arch, "DC" a little more. The other
three vertebrae, on the contrary, are nearly complete.
"DB" lacks only the ends of the diapophyses and most
of +the neural spinej; "DD" lacks these and‘the end of
the right prezygapophysis; while "DE" lacks the right
diapophysis‘and the end of the left, the whole of the

poatzygapophyses and all trace of the neural spine.
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"DD" and "DE" resemble each other greatly and are

probably consecutive.

The length of each centrum is rather less than
twice 1ts mean diameter; all are shorter than the
supposed posterior cervical vertebra described above,
The first four are of more or less equal length; "D
is a little longer and "DP" longer still. The centra
are concave below in latersl view; this is less
marked in "DE" and "DF" than in the others. The
neural canal is hardly deepened at all within the
centrum, but the middle of each centrum shows a strong
lateral constriction. "DA"™ is noticeably flattened
below, being concave in front between the ventrally
situated parapophyses; "DB" is slightly flattened,
with a very faint medial ridge; and the other centra
are rounded beneath, all except the "ast with the
faintest trace of a median ridge. The articular faces
are a little broader than high; "DA" ig
opisthocoelous, the anterior face being flat and the
posterior moderately concave, while the other centra

are lightly amphicoelous.

The parapophysis of "DA" 1s situated ventrally
but is not quite so low as in "CeB". 1Iits anterior

margin lies 1.5mm. behind the anterior face of the
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cent:um; it projects laterally 4~5mm, from the side
of the centrum; its facet is directed outwards and a
littie downwards and is 8mm. high by 4mm. broad, the
longer axis being inclined but very slightly backwards
at its upper end. The Parapophysis of "DBY" ig of
similar shape and size but lies a little higher, its
middle being about half-way up the centrum. That of
"DC" is level with the upper part of the céntrum ang
its facet is only 5mm. high., fThe barapophysis of "pnm
is level with the lower part of the neural canal; it
forms a peg-like brocess projecting some 3mm, outwards
and a little downwards, and bears a small elliptical
facet of 3-4mm, maximal diameter, this longest axis
being inclined obliquely upwards and backwards., The
barapophysis of “"DE" is very similar but lies a little
higher, being situated at the Junction of the
anteroventral lamella with a ridge which runs towards
the lower border of the Dprezygapophysis, No

barapophysis is preserved in "Dp",

The diapophyses of "DB", "DD" and "DE" all
originate in'the middle of the vertebra, high on the
side of the neural arch and at the level of the top
of the neural canal. 1In no case is the end preserved
with its facet; It is nevertheless apparent that the

brocess was much longer than that of the parapophysis,
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projecting horizontally outwards and a 1little back-
wards; that of "DR" is very powerfully built, while
those of "DD" and "DE" are much weaker and flattened
dorsoventrally. All four diapophysial buttresses are
present as strongly built lamellae. In “Da® the
anteroventral lamella ascends almosat vertically from
the upper corner of the parapophysial facet towards
the broken edge, and a trace of the posteroventral is
also visible. "DB" shows these diapophysial
buttresses best of all; they are developed very
roughly at right angles to each other. The
anteroventral lamella runs forwards and dovmwards to
the parapovhysis; the posteroventral runs 40 a point
Smm. in front df the posterodorsal.corner of the
centrum; the anterodorsal‘runs to the outer margin of
the prezygapophysis; and the posterodorsal to the
outer margin of the postzygapophysis. Anterior,
posterior and inferior pleural concavities are also
well developed, the inferior extending well into the
side of the middle of the centrum; dorsally a shallow
depressién lies above the diapophysis at the side of
the base of the neural spine. Traces of the ventral
lamellae remain in "DC". In "DD" and "DE" the
lamellae are more horigzontal in position, especially

the dorsals; the upper surfaces of the anterodorsal

4
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lamella, the diapophysis itself gnd the posterodorsal
lamella together form one Plane surface, and the
anterior and posterior pleural concavities are
correspondingly narrower. The inferior pleural
concavity is also much legs ﬁell developed than in
"DB", being confined to the side of the neural arch,
and the superior is virtually absent., In "DE® alone
the anteroventral lamella extends beyond the para-
pophysis, and a low ridge connects the latter with the
lower edge of the brezygapophysis. Thus a shallow
concavity, facing forwards and slightly outwards, is
found just in frount of the parapophysis. The
prezygapophyses where preserved project in front of
the centrum and are placed obliquely; in "DB" 5 fairly
sharp ridge, which forms the anterior margin of the
neural arch on either side of the neural canal, ruﬁs
up to each from below. The prezygapovhyses also
extend further laterally in "DB" than in "DD" or "DE";
they are separated by a shallow basin, behind which a
pair of small anterior spinal buttresses supports the
base of the neural spine. The.postzygapophyses do
not project behind the back of the centrum but are
more or less level with it; they too are wider spart
in "DB" than in "DD". The strong posterior spinal

buttresses rise steeply from them and are separated
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by a deep posterior spinal concavity., The base of the
neural spine of “DgE" is 17mm. long and is 1.5mm, wide
in front and 4mm, wide behind; +4hat of "DD", broken
off at about the same height, is 18mm, long and is
more slender (less than lmm, wide in front and 2mm,

wide behing).

Supnosed posterior dorsal vertebrae. (Plates 33,

34, 35 and 36). The two vertebrae: described under
this head, "DG" and "DH", resemble each other in that
the base of the transverse brocess, though not
supported by buttresses, is arched upwards in lateral
view and is not straight as in the caudals; and in
"DH" it is still dividead into parapophysial and
diapophysial portions. "pgv lacks the tips of the
brezygapophyses, the whole of the posfzygapophyses and
the neural spine; "DH" lacks all Zygapoohyses and the

neural spine.

The vertebrae differ markedly in length, however,
"DG" being of approximately the seme length as the
anterior dorsals and "DH! only four-fifths as long,
as short aé any vertebra in the series. The
characters of the centra otherwise resemble those of
the hinder anterior dorsals; they are smoothly rounded

beneath, and their articular faces, which are broader
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than high, are lightiy concave, The transverse
brocess of "DG", as far ag it is breserved, appears

to consist of g thin curved lamina extending laterally
from the side of the neural arch; it runs back from
Just behind the anterodorsal corner of the centrum,
first obliguely upwards, then horizontally and finally
a little downwards to terminate some way in front of
the vosterodorsal corner of the centrum. Any fazcets
for a rib which it may have borne are not preserved;

a hollow lies beneath i%, In "DH" +the transverse
brocess is situated almost entirely in the front.half
of the vertebra; it is much shorter from front to

back and much stouter, and bears a "spectacles"—shéped
terminal facet with the diapophysial portion behind
the upper end of the barapovhysial., It is also guite
short laterally (12mm. outwards from the base of the
neural spine) and is directed a little forwards and
downwgrds. The excavation beneath it is extremely
deen, The prezygapophyses of "DG" seem to resemble
those of the anterior dorsals, projecting beyond the

centrum; there are no anterior spinal buttresses.

Possible posterior dorsal or pygal vertebrae,

(Plates 33, 34, 35 and 36). These three vertebrae,
"DI", "DJI" and "DK", probably come from somewhere

Near the sacrum, for they are shoriter and stouter than
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any of the other vertebrae preserved (except "DHM),
They bear no facets for haemapophyses, as do the
typical caudals; but, on the other hand, the
transverse process (or as mich of it as remains) shows
no trace of the division into Parapophysial and
diapophysial parts usual in the dorsal vertebrae.
There is no evidence for their occurrence in any
particular order, the lettering being guite arbitrary.
"DI" and "DJ" each consist only of a centrum, partly
broken away on one side and with the base of the side
of the neural arch and the base of the transverse
brocess present on the other; "DK" is more complete,
lacking only the tips of the Prezygapophyses, the

whole of the postzygapophyses and the neural spine.

The centra have a general resemblance %o that of
"DH". A1l are constricted below and at the sides, but
whereas "DI" and "DJ" are rounded beneath ("DI®
perhaps even a little flattened), "DK has a faint but
distinct -ventromedial ridge. The end-surfaces are a
1ittle broader than high and weakly concave. The form
of the transverse process, however, is a variable
Teature. In "DI" it is rather similar to that found
in "DH", f&r it lies in the front half of the vertebra,
is short from front to rear and fairly stout, and is

directed a little forwards and downwards; but its
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broken-off end, measuring only 6mm, by 2mm., is not
divided into barapophysial and diapophysigl portions,
It is suvvorteqd by a strong ridge running obliquely
dovmwards towards the front edge of the centrum, and
is underlain by a very deep hollow. The transverse
process of "DJ" 4ig very badly breserved, but stretches
further back and seens t0 have been more horizontal in
position; it is arched from front +o back, rather like
that of "DG", and the line of the neurocentral suture
shows clearly beneath it. The transverse procesa of
"DK" bears a greater resemblance to the type of
transverse process found in the caudals; a horizontal
ridge-like base extends almost the entire length of
the vertebra along the upper margin of the centrum znd
is produced laterally into the fairly stout, axially
long transverse brocess, nearer to the hinder margin
of the vertebra than to the front and directed
slightly backwards, The distal end is broken off on
both sides, and the broken surface is not guite
straight but has a 8lightly wavy outline. Another
sharp longitudinal ridge runs along the side of the
neural arch in "DK", some 4mm. above the transverse
brocess gnd just below the level of the top of the
neural canal; it separates the steeply sloping side
of the neural arch from its almost horizontal rcof.

All that can be ascertained of the zygapophyses and
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the neural apine from the little that remains is that
the base of the neural spine is very thin; it is

supported by anterior spinal buttresses,

Caudal region,

Table of Dprincipal measurements., See overleaf,

Caudal vertebrae. (Plates 33, 34, 35 and 36).

Those fifteen vertebrae breserved which are certainly
caudals have been lettered "Caa" +to "Cal"; the order
is based partly on diminishing size and partly on the
gradual disappearance of the transverse bprocesses and
neural spine. The centra ars 2ll complete, but the
ends of the transverse processes (where of appreciable
size) and of the Zygapophyses are usuzlly b%oken off;
likewise the neural spine, where present, is broken

off at or near the base except in "CaB",.

‘The length of the centrum is remarkably constant
throughout the series, varying irregularly between
22mm. and 25mm. The mean diameter, on the other hand,
decreases steadily from 13lmm. in "Cap® to 6%mm. in
"Ca0". Thus it will be noted that the distal
vertebrae have a much higher elongation ratio than the
nroximals; it is between 2.00 and 3.00 in all the

caudal vertebrae except the two largest, "CaA" and




no, 48b - TABIE OF PRINCIPAL LIBASURLMENTS OF THE CAUDAL VERTEBRAE (millimetres)

Cad CaB CaC CaD CaFE CaF CaG CaH Cal CaJ GaK Cal Call Call Ca0

el | S . | ST ettt Sttt et it it Sy  rttrrt  ———  Btwmpmnn  amint  mt——

Centrum:
length below 24 25 25 25 25 283 24 25 23 22 22 25 24 25 22
anterior height 14 15 12 11 11 10 9 10 10 10 9 10 9 10 7
anterior width 13 12 12 11 11 10 9 9 10 10 9 10 9 10 6
posterior height 14 12 11 10 11 11 10 12 10 10 9 10 ¢ 8 8 :
posterior width 13 12 11 11 11 10 9 9 10 10 9 10 9 9 % g_
mean diameter 133 12 11311 11 10 9 10 10 10 9 10 9 9 6}

elongation ratio 178 192 200 209 209 230 267 250 230 220 244 250 267 278 338

minimal transverse
thickness Y. % 6 6 5 5 5 '3 5 6 5 6 5 5 3
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"CaB" (where it is less than'2.00) and the smallest,.
"Cal" (where it is 3.38). The form of the centra
generally resembles that found in the pre~sacral
vertebrae, constricted below and at the sides and with
weakly concave ends, The main difference lies in the
bresence of a facet for g haemapophysis on the hinder
face of each vertebrs back to and including "Cak"; the
characteristic double form appears in the better~
breserved vertebrae. 4 ridge runs forwards from each:
side of the facet towards the middle of the underside
of the centrum, and there is a groove between the
ridges; from "CaE" 4o "Qak® light continvations of
these ridges extend almost to the anterior edge of the
centrum, and a narrow flattened area lies between them,
The smaller distal caudals without haemapophysial

facets are rounded beneath.

The transversge brocess, where present, consists
of or arises from 2 straight horizontal ridge running
along the side of the vertebra at the Junction of the
centrum and the neural arch, at the level of the base
of the neural canal. In "Cai" the posterior two-
thirds of this ridge was exfended laterally into a
large but thin transverse process directed slightly
upwards; it is broken off near the base. The

succeeding vertebrae may have possessed similar but |
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smaller transversé Processes, but in each case little
remains beyond ithe basal ridge along the side of the
vertebra. In "CaH", however, a very thin Process
vrojects 4-5mm. laterally from one side of the
vertebra. In "CaI" and "Cad" +the ridge is still well
developed, but it appears doubtful whether it bore any
lateral extension; in "Cak" a weak ridge is confined
to the vosterior two-thirds of the vertebra; and in
"CaL" to "CaO" there is no trace of a transverse
process. The zygapophyses are nowhere well pPreserved;
it may be said, however, that, in general, the
prezygapophyses are wide apart and project in front
of the centrum, while ihe pogtbzygapophyses are close
together and their hinder margins are level with the
back of the centrum. No spinal bubttresses are
developed. All these caudal vertebrae except the
last three possessed g neural spine} in "CaB", where
its whole height may be preserved,.it is situated in
the posterior half of the vertebra and rises 21mm.
above the top of the centrum, at first vertically and
then curying a little backwards. In the hinder
menmbers ("CeH", "Cal", "CaK") the spine is axially
narrowver, heing restricted to the posterior third of
the vertebra; in "CaL" it consists only of a small

thorn-shaped proceas rising 1l2mm. above the top of
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*he hlnder end of’ the centrum.

"CgO“,'thefsmallest vértebré preserved, consists
mainly of a slendér, elongated, 'lightly amphicoelous
centrum, constricted a little below gnd: at the s1des-
a neural arch with a uniformly curved outer surface ‘ |
encloses a narrow neural canal and probably bore
small zygapophyses. No other structures are

represented.

Dorsal rib. (Plate 37).

This fragment, 20mm. long, .seems %o be part of
the préximal end of a dorsal rib; it does not merit
detailed description, for nearly all the edges are
broken away. Two flattened shafts, joined along their
inner edges and with their flattened surfaces
diverging at an angle of about 110 degrees, are
obviously the capitulum and the tuberculum; but it is
difficult to decide which is which and whether the rib
comes from the left side or the right. One process 1s
broken off short, dbut the other is complete and '
terminates in: a roughly oval facet measuring 8mm. by
5mm., a thin web of bone joined the two processes v :
vtogether. A high‘flange arises from the back of the
‘rib, glving the broken—off distal end an almost * 

‘rsymmetrlcally trlradiate appearance, The outer
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borders of the capitulum, tuberculun and flange all
diverge from the central axis of the rib as they
approach its proximsl end.  The Process with the facet

bears a well defined ridge running 9mm. down its baeck.
Fore-limb.

Radius. (Plate 37).

The right radius is preserved virtually complete,
but the medial side of the distal third is somewhat
crushed, The distal part of the left radius, however,
is also preserved and is not crushed; restoration of
the entire bone is thus rendered poésible. The
tentative orientation of this bone, like that of the
ulna, has been assigned to it after a careful
comparison with the corresponding bone of the

crocodile,

The radius is 88mm. long and the central part of
the shaft shows a strong inward curvature; thus the
medial edge, when seen from front or rear; shows g
strong convexity in the middle, while the lateral edge
is concave. In a similar manner theianterior margin
appears concave when viewed from the side and the
posterior weakly convex. The proximél end is expanded,

mainly antero-posteriorly; it has a flattened lateral

surface and a convex medial surface. The end-surface
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measures 16mm. from front to rear and 9mm, across- 1t
lies approximately at right angles to the axis ‘of the
bone .and is almost flat, having a slight depresSion‘in
the middle of the lx‘a:beral_‘side.‘ ‘A light ridge runs.
down: the medial surface, dying out towards the middle
of the shafi. The létter measures Tmm; by 6mm. at its
nérrowest'point and- is hollow, the walls being Just ‘ : j
over lmm. thick. The middle of ‘the shaft bears a
light ridge on its hinder side. The distal end of‘the
radius is also expanded, rather more uniformly; again‘
the lateral surface is flattened and the medial
surface convexly rounded, The end—surfacé measures
12mm. from front to rear and 1Omm. across; it stands
perpendicular to the bone axié and is very lightly
concave. The anterior edge of the lateral surface
forms a fairly sharp ridge, running up the radius
towards its middle and then curving a little back-

wards across the'lateral side,

Ulna. (Plate 37). |
The right ulﬁaris preserved entire~ it is 92mm. 
long and is virtually straiéht. The proximal end- -
'surface is very roughly in the form of a right—angled,
‘trlangle, with a long side faglng forwards,-a s@o:t

cOnﬁéxly curved side facing outwards, andvthe*

hypotemise facing posteromedially; the greatest ..
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©.diameter of'this surface is 20mm., and the widthw‘

‘ perpendlcular to the greatest: diameter is 13mm. The
whole surface is inelined to the axis of the bone so
that the anteromedial end is much|lower than the
posterolateral, which'latter thus. forms a kind of
‘simple olecranon.. Beneath the long poeteromedial

edge a rather flat surface extends the -whole length of

the bone to the distal end; its anteromedlal proflle

is sllghtly concave, the posterolateral almost

straight. Each margln forms a fairly sharp ridge

except in the immediate vicinity ‘of the end~surfaces.
This postnromedlal surface is 19mm, w1de above, 8mm.
wide at its narrowest point in the middie of the shaft,
and 12mm. wide below._ The whole shaft is,rether
flattened, its anterior ang lateral sidee being formed.
by a single roﬁhded surfecewwhose greatest cbnvexify
is lateral above and‘anterio'r below. The winimal
diameter of the shaft is only Smm. . in the middle. The
distal end-surface is flat and perpendicular to the‘

" axis of the bonej; it measures l3mm. by 8mm.

Pelvic girdle.

Ilium. (Plate. 38).
; The left ilium is preserved but: lacks the whole

of the posterior spine° it includes the greater part
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of the acetabulum. The lower margin is V-shaped, the
angle at the apex being a little more than a right
angle. The anterior limb of the V is 27mm. long and
the whole of it forms a contact-surface for the pubis;
the upper half is thick and rounded in outline, its
greatest thickness being 12mm., while the lower half,
next to the apex, is slender and tapering. The
vosterior 1limb of +the V is much longer (37mm.); +the
edge is not quite straight, but consists of two slight
bulges of roughly equal size. The upper bulgé forms
a facet for the ischium (19mm. by 8mn. ), rounded at
its upper end and tapering below, while the lower
bulge is almost uniformly thin (2mm.) and may have
been either a prolongation of the contact-surface for
the ischium or else a free edge. Thus, if the
acetabulum was open at all, it would appear that such
fenestration was restricted to the small nart formed
by the ischium; the ilium ossified completely and did
not leave a gap in the middle of the acetabulum
‘between a pre-acetabular process and a post-acetabular
brocess. The total distance across the zcetabulum
from the anterior cornmer to the posterodorsal end of
the ischiadic articulation is 47mm., and the verticsl
height from the ventral apex to the supra-acetabular

crest is 35mm. The latter is high and sharp,
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beginning at the pubic contact-surface and curving
smoothly, first upwards and backwards and then bacl—
wards; it projects 15mnm. laterally asbove the bottom
of the acetabular cup and dies out posteriorly above
the middle of the ischindic articulation. The
vosterior border of the acetabulum is rounded; the
anterodorsal face of the acetabular portion of the
bone, above the supra-acetabular crest, is broad
(11lmm.) and flat, and passes over into the weakly

convex medial surface.

The dorsal, non-acetabular portion of the ilium
is preserved only at its anterior end, where a stout
pillar-like thickening extends 17mm. above the suprs—
acetabular crest. In front of this is *he very short
anterior spine (6mm.), curving medially towards its
end; behind it, and above the supra-acetabular crest,
the surface of the bone is moderately concave. Only
some 20mm. of the dorsal border is preserved, but
this upper edge is fairly thick and shows numerous
transverse serrations. The upper part of the medial
surface of the ilium is excavated for articulstion
with the saecral ribs, and shows the beginning of a
strong medial crest ruhning backwards and a little
upwards in the direction of the missing posteriorr

spine.
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Hind-1limb.

Femur. (Plates 38 and 39),

Both femora are preserved complete; each ig 174mmn.
long and is sigmoidally curved in dorsal view, bending
a little towards the front proximally and towards the
rear distally. Both ends are flattened and expanded,
the angle between the fespective Planes of expansion
being about 60 degrees; the outer surface of the
proximal end may be supposed to face upwards and a
little forwards, that of the distal end directly

forwards.

The proximal end bears sn aﬁterior prejection:
the end-surface is flat, with a well markeqd central
g£roove running from front to back, aﬁd measures 33mm,
by 17mm. The flat outer (dorsal) surface is bordered
anteriorly by a low rounded ridge; the inner (ventral)
surface is also flat. The pre~axialrborder is broad
and rounded, the post-axial rather narrow and sharp.
The head passes imperceptibly into the hollow shaft,
flattened in the same plane (diameters 20mm. and
12mm. in the middle) and likewise with a rounded pre-
axial margin and a sharp post-axial margin. The
lower side of the pre-axial edge, however, bears a

fairly sharp ridge in its more distal porticn. The'
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proximal part of the shaft shows a low but‘well
defined ridge running across its inner surface,
beginning anteriorly and passing obliquely distad
towards the rear to approach the post-axial border of
the shaft near i1ts middle. This is the equivalent of
the ridge which bears the fourth trochanter in other
animals, but here there is no definitive fourth
trochanter; on the anterior side of the proximal part
of the ridge there is a large concave muscle-scar. A
small foramen enters the outer surface of the shaft
Just behind its pre-axial border, 69mm. from the

proximal end.

The distal end of the femur is club-shaped; +the
flat end-surface is bounded by a low ridge in front
and 1s divided by z concavity in its posterior border
"into a large fibular condyle above and & somewhat
smaller tibiel condyle below. Its length is 36mm. and
the breadth across the fibular condyle is 26mm. The
front surface of the distal end is almost flat; the
hinder surface bears a deep groove between the two
ridges which run down to the tibial and fibular
condyles. The upper ridge, running.to the Tibular
condyle, is much the better developed and is

continuous with the sharp post-axial border of the

shaft. Another fairly sharp edge separates the
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anterior and ventral surfaces of the distal end.

This type of femur is usually associated with s
horizontal posture of the thigh and a considerable

angle at the knee—joint.

Tivia. (Plates 39 and 40).

Both tibiae are preserved complete; each is g
straight bone, the left being appreciably longer than
the right (149mm. and 145mm. respectively). The
proximal end is considerably expanded, mainly in a
posteromedial direction; the distal end is exnanded
only a little, The cnemial crest, which forms the
anterior margin of the bone, is not especially
prominent and fades out distally; at a distance of
some 40mm. from the proximal end it bears a slight
medial swelling, on the iﬁner side-of which is a
shallow debression. The'only other distinct ridges
on the surface of the bone lie laterally near the

proximal end and anterolaterally in the distal third.

The proximal end-surface is not flat but very
slightly rounded; it has a short, straight antero-
lateral border, from which the surface extends 2%9mm,
in a posteromedial direction, gradually narrowing fronm
its maximal thickness of 25mm. (in the left +ibia) and

tapering to a rounded posteromedial profile. The shaft
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measures l4mm. by 1O0mm., at its narrowest point. The
distal end is much smaller than the proximal; the flat

end-surface, of which the direction of expansion is

mainly lateral, measures 22mu. by 18mm,

Fibula. (Plates 39 and 40).

Only the left fibuls is preserved and is quite
complete. Its correct orientation is uncertain and
that adopted below, which is different from that
adopted for Mandasuchus, must be regarded as

tentative,

The bore is straight and is markedly shorter than
the tibia (143mm.). The ﬁpper third shows a
longitudinal flattening so pronounced that the
proximal end—suréace, Wthh is flat and stands at
right angles to the bone axis, measures 2imm. from
front to rear and only 8mm. from side to side. It is
apparent that this proximal end is expanded backwards,
for its hinder border converges obliguely downwards
towards the straight anterior border; at a distance of
38mm, from the end~-surface it lies only llmm. behind
the anterior border, and it runs parallel +to it
thereafter. The median surface of this part of the
btone ie almost flat; its anterior margin forms a weil

defined ridge, behind which there lies a shallow
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depression some 20mm., below the end. The lateral
surface is weakly convex and is not sharply demarcated

from the narrow anterior and posterior edges.

A well developed muscle-ridge bégins on the
lateral sﬁrface, 38mm. below the proximal end and
just behind the anterior border. It runs obliquely
downwards and backwards towards the posterior border
and then bends to continue less prominently down +the
posterolateral edge of the bone almost to its distal
end. In the middle third of the bone the anterior
border forms a very sharp edge, and a weak
posteromedial ridge is also present; the shaft is
thus roughly triangular in section, with a narrow
face (Tmm. wide) directed backwards and broader faces
(each 9mm. wide) directed to either side and
converging towards the sharp anterior edge, Distally
the bone tends to expand again, especially
anteromedially, and all the ridges tend to fade outs
the anterior ridge becomes much weaker but persists
almost to the end. The distal end-surface is oval,
mesgsuring 18mm. by ime.; it is not flat, but is
inclined upwards in front and projects downwards

towards the back of the medial edge.
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iii) Description of specimen no. 53a

Field notes.
Field-collection no. 53 was found in 1oca11tv
B9/2; that is, in the same locallty as that in which

the type—spe01men of Teleocrater tanyura was found

(B9,‘betweén Kihoho and lMkongoleko), but in o
different section. It includes, in addition to +the
bones listed below, a single caudal vertebra (specimen
no. 53b) which is far too large to belong to this

animal (see Chapter 5).

laterial available.

Vertebrae: 1 anterior dorsal, 1 posterior dorsal or
pygal,
Humerus: distal part of left.

End of unidentified limb~bone.

Supnosed anterior dorsal vertebra. (Plate 41);
| This vertébra lacks the left parapophysis, the
ends of the diapophyses and prezygapophyses, the whole
of the left postzygapophysis, and all trace of the

neural spine.

The centrum is 25mm. long, l4mm. high and 15mm.

wide in front, and 15mm. high and 16mm. wide behind;

its minimal transverse thickness is 6mm. Despite its
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incompleteness, the vertebra bears s striking
resemblance in both size and form to the vertebra "DD"

of the Teleocrater tanyura type-specinmen; it is

entirely upon this similarity that specimen no, 53a
has been referred to that species, Differences to be
noted in this vertebra consist only of the presence of
a more clearly defined ventromedial ridge; the
slightly lower position of the barapophysis; and the
fact that the anterior margin of the neural arch
rises up directly from the anterodorsal corner of the
centrum, and not a short way behind it as in the

tyne-specimen.

Possible posterior dorsal or pygal vertebra. (Plate 41).

This consists only of a short stout centrum
bearing the weathered bases of the sides of the neural
arch; it is 20mm. long, l6mm. high and 17mm. wide
anteriorly, 16mm. high end 17mm., wide posteriorly,
and has a minimal transverse thickness of 1lmm. It
is smoothly rounded beneath, without haemapophysial
facets; the anterior face is very lightly concave, the
posterior more deeply so. The ftransverse process is
broken away completely, but from the nature . of its
base it’appears that it was centrally situated,
axially short and rather stout, and inclined a little

upwards in front. The vertebra does not exactly




backwards. .,-A.rounded ri ge'
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by 1.0um,

Unidentified limb-bone.

Thie fragment bears a 8light similarity to the
proximal end of the left fibula of the type—specimen;
but it is very much smaller, whereas the anterior
dorsal vertebrae of +the two specimens are of exactly
the sawme size., It does not resemble either end of any
of the other mzjor limb-bones of the type-specimen.
The piece is 23mm, long; from the end-surface,
measuring lémm. by Tmm., the bone tapers regularly

toviards the broken-off end of the hollow shaft, which

measures Smn. by 5mm, One side is flat with a slight

longitudinal concavity in the centre, while the other

is more rounded; both edges are more. or less straight,
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COMPARTSONS AND TAXONOMY

a) MANDASUCHUS

i) General discussion

It has been shown already (Chapter 3 above) that

Mandasuchus must be regarded as a pseudosuchian if +the

distinction between the Pseudosuchia and +the Saurischia
is to be based upon the nature of the acetabulum.

Other characters of this genus should now be
considered in relation to those of other pseudosuchians
and saurischians in order to ascertain of which group
they are supposedly typicalj; fhis mey provide further
clarification of the animal‘'s systematic position,

It should nevertheless be remembered that the
characters regarded as "pseudosuchian" (von HUENE,

1921 , 1932) are not infallibly diagnostic of the
sub-order. For example, a short neck is considered

to be a pseudosuchian character, but Chasmatosaurus

and Hesgperosuchus have elongated cervical vertebrae;

pseudosuchians usually have but two sacral vertebraze,

yet Ornithosuchus has three; and Erythrosuchus,

unlike most members of its sub-order, is not
definitely known to have any dermal armour. No great

reliance should be placed on any single character;
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the real value of such an assessment lies in its

totality.

"Paeudosuchian" characters of Mandasuchus,
differing from those usually found in saurischians,
include the following in addlition to the closed
acetabulum. There are only eight cervical vertebrae
(though the posterior limit of the neck has been
decided arbitrarily); their neural spines are well
developed, though fairly low, and, like those of most
of the dorsal vertebrae, have flat expanded tops.

This is correlated with the presence of a dermal
armour, absent in saurischians. There are only two
vertebrae in the sacrum. The scapula is broad and
only moderately inflected; it is fairly long, however,
and von Huene remarks thet the very>simi1ar scapula of
Spondylosoms is typically saurischian in form. The '
propodials are longer than the epipodials; this
character is found iﬁ some groups of saurischians
(carnosaurs, Plateosaurus but not all prosauropods,
sauropods) as well as in pseudosuchians. The humerus
has a deltopectoral crest whose apex lies very near
the proximal end of the bone, and the distal end bears
an ectepicondylar groove. The head of the femur does

not form a marked angle with the shaft.
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On the contrar&, ‘the presence of cervical
vertebrae which are considerably longer than the other
vertebrae shows a similarity to the Saurischia, if not
an affinity with them. The form of the sacral ribs is
again very similar to that found in Spondylosoms,
which, according to von Huene, is like that of
primitive saurischians and differs fundamentally from
that of Thecodonts. The lack of any trace of the
secondary shoulder girdle is a saurischian character;
no weight should be attached to this, however, for
hoth.clavicle and interclavicle are present in the
closely related Prestosuchus and their absence in all
three specimens of Mandasuchus may well be fortuitous.
More important is the absence of any definite
olecranon process on the ulna. LYDEKKER (1885) refers
to the presence of a bridge connecting the two rami
of the proximal end of each haemapophysis as a
"Dinosaurian" character; but it is doubiful whether
this character has much validity, for the bridge is
certainly absent in some saurischians, such as
Saltopus, and is.present in some other pseudosuchians,
such as Rauisuchus. Finally, Mandasuchus shows a
general saurischian trend in its tendencies towards
large size.and comparaiively long and slender limb-

bones.
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On balance, it seems reasonable to consider

Mandaguchus as an advanced Ppseudosuchian whose form

shows certain saurischian trends.

ii) Comparison with Prestosuchus

Mandasuchus seems ‘to resemble Prestosuchus mnore
closely than it does any other known animal; the two

genera have therefore been compared in great detail.

Prestosuchus is a 1argg pseudosuchian from the
upper Rio do Rasto Beds of Brazil and was described by
von HUENE (1935-1942), who distinguished two species

of the genus.

Prestosuchus chiniquensis, the type-species, is

known from three specimens, one of them very poor and
only doubtfully assigned to the species. The best
(type-)specimen consists of tooth-bearing fragments
of both jaws; some vertebrae, with ribs and haeme
apophyses; most of the girdle- and limb-bones; and
abdominal ribs. The second specimen consists of the
sacrum and adjacent vertebrae, part of an ilium, and
a connected row of dermal scutes on the neursl spines
of the vertebrae. The third (doubtful) specimen

consists only of a few miserable surface-fragments of
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two phalanges, a claw and an abdominal rib, and does

not merit further consideration.

Prestosuchus loricatus is known from two

specimens. The type-specimen consists of a tooth~

apex; fragmentary cervical and dorsal vertebrae with

ribs, and caudal vertebrae; parts of a scapula and an

ischium, a fibulare, and parts of two metatarsals;
and paramedian dermal scutes. The second (doubtful)
specimen consists only of the neural arch of an
anterior dorsal vertebra, a dorsal centrum and a

fibulare.

The distinction between the +two gpecies of

Prestosuchus is ignored in the following comparison.

Size.

The Prestosuchus chiniquensis type-specimen is

approximately two and a half times as large as that

of Mandasuchus longicervixz (no. 11b) in its linear

dimensions.

Maxilla.
The small fragment of the upper jaw of

Prestosuchus chiniguensis consists largely of

premaxilla, together with very small pieces of the

palatine wing of the maxilla and of the prevomer.
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This part of the maxilla is not preserved in

Mandasuchus and hence no comparison is possible.

Dentary.
The small piece of dentary preserved in

Mandasuchus is too short and featureless to allow of
any comparison with the corresponding bone of

Prestosuchus,

Teeth.
There is a great resemblance between the teeth
of the two genera. In both cases they are bilaterally
compressed; the lightly recurved crown tapers to a
point, and its sharp anterior and posterior cutting
edges bear very fine perpendicular crenulations. The

Prestosuchus. loricatus tooth has anterior crenulations

along its entire length, as far as preserved; the
teeth of P. chiniquensis, however, are broadly rounded
anteriorly in their basal halves, perhaps because of

wear.

Vertebral column.

Cervical region.

Prestosuchus is represented 1n this region by
two pborly preserved fragments of the type-specimen

of P. chiniguensis, and by a well preserved neural
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spine with zygapophyées of the type-specimen of .
loricatus. These are sufficlent to allow the
following comparison with Mandasuchus. The céntra

of Mandasuchug are longer in the cervicél than in the
dorsal region; in Prestosuchus they are not, for a
centrum from the hinder part of the neck is of about
the same length as an anterior dorsél centrum, and the
supposed last cervical is indeed shorter. Both these
centra were probably less than three-quarters as long
as high. The two genéra resemble each other in that
the centra are lightly amphicoelous, with the floor of
+he neural canal greatly deepened4within each; but the
posterior cervical centra . of Mandasuchus are rounded
beneath, or with but a very faint median ridge, while
the preserved posterior cervical centrum of Presto-
suchus has a very high and narrow ventromedial keel.
Moreover, this Prestosuchus centrum bears a pecullar
shelf running horizontally along its flank, backwards
from the parapophysis; and above this shelf there is a
deep hollow, extending beneath the diapophysis. As in
Mandasuchus, the diapophysial buttresses are barely ‘
indicated except in the last cervical, where, together
with the inferior pleural concavity lying between them,
they are well developed. In both animels this last

cervical has also a well developed anterior pleural

concavity between the diapophysis and the neural cangl




-222~

and underlying the prezygapophysis, but this does not
extend so far dorsally in Mandasuchus as it does in
Prestosuchus. In contrast to these differences, there
is a most striking resemblance between the neurai
spine and zygapophyses of a mid—ceriical (fourth, or
perhaps fifth) of the type-specimen (no. 11b) of
Mandasuchus and the fragment of P. loricatus. Both
neural spines are rather low, axially broad, with the
front edge sloping upwards and forwards and the hinder
edge sloping upwards and backwards, so that the spine
is much wider above than at its base; the upper
surface is broader in front than behind, axially and
transversely slightly expanded so that the edges
project horizontally all round, and almost flat with
corrugations near the edges. The form of the
zygapophyses and spinal buttresses is much the same
in the two animals, except that in Mandgsuchus the
zygapophysial facets are situated more ventrally than
ih Prestosuchus, i.e., in the latter animal the
prezygapophyses (seen in lateral view) ascend a little
anteriorly, and likewise the postzygapophyses descend
less steeply posteriorly. The medially directed
projection just above the postzygapophysis {on which,‘
according to von Huene, a ligament of the articulating
capsule probably originated) has been observeg in both

animals; ‘the type-specimen of Mandasuchus does not
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show 1t because of poor preservation, but the third
cervical of specimen no. 63 shows it well. The sixth,
and, to a lesser extent, the fourth cervical vertebfae
of the type-specimen of Mandasuchus show the remains
of a narrow vertical median lamella between the
diverging posterior spinal buttresses, as is recorded
of Prestosuchus. The only apparent difference between
+he two specimens lies in the presence, in Prestosuchus,
of a deep narrow niche beneath the prezygapophysis,
corresponding to an anterior pleural concavity; in
Mandasuchus this does not appear until the last
(eighth) cervical. A sharply projecting descending

ridge borders this niche posteriorly.

Dorsal region.

The dorsal vertebrae of Prestosuchus are not
well known, being represented only by poor fragments
of +wo connected amterior dorsals (second and third,
or perhaps first and secqnd).of the type-specimen of
P. chiniquensis, a fragment of the last dorsal of the
second specimen of P. chiniquensis, a neural spine
with postzygapophysis of the type-specimen of
P. loricatus, and an anterior dorsal centrum and an
anterior dorsal neural arch of thevsecond specimen of
2. loricatus. In the anterior part of +the trunk these

vertebrae appear to be much like those of Mandasuchus
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except in that their centra are higher than long and

in that their neural spines are relatively much more
elevated. Ag in Mandasuchus, the centra are no longer
keeled tut are rounded beneath (the isolated anterior
dorsal centrum of P. loricatus has a ventromedial

keel, as do the posterior cervicals of P. chiniguensis),

they are strongly constricted and the posterior face

'is deepened but little. The parapophysis is in the

upper half of the centrum at the anterior edge,
projecting peg-like downwards and gideways, and is
longer than in_Mandasuchus. As. in the lgtter animal,
the diapophysis must have beeﬁ long. The ventral
buttresses are high, thin lamellae, running together
dorsally at an acute angle; the anterodorsal buttress
is a horizontal plate cénnecting the diapophysis with
the prezygapophysis; and the posterodorsal buttress
passes into the lateral edge of the postzygapophysis
with a deep postérior pleural concavity beneath it.
Two buttresses beneath the prezygapophysis - one is
the border of the meural canal, the other runs almost
parallel to the first and originates halfway up the
anteroventrél buttress — are not clearly defined in
Mandasuchus, where these vertebrae are not well
preserved. The postzygapophysis of Prestosuchus is

completely separated from its partner of the opposite
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side, as is also the case in the cervicals, and von
Huene notes that this appears to be characteristic of
the species or genus; the same 1s not true of the
dorsals of Mandasuchus, where a hyposphene is present.
The neural spine appears to have been axially narrow,
tfansversely thick and perpendicular as in
Mandasuchus. Its dorsal end-surface is flatly arched
and very broad, being sometimes broader +than long
(e.g., 25mm. long, 35mm. broad); no Mandasuchus neural
spine has its upper surface broader than long,
although some in the anterior part of the trunk are
indeed very wide. The posterior edge of the
Prestosuchus neural spine bears a raised longitudinal
ridge in the mid-line, as do some of the cervical
neural spines of Mandasuchus. There is a deep
anterior spinal concavity, with.a horizontal floor at

+he height of the prezygapophysis.

The last dorsal of the second specimen of
2. chinigueﬁsis has a thick centrum, broadly rounded
below, which contrasts with the supposed last dorsal
centrum of Mandasuchus in that it seems to be
substantially shorter than the sacral centra. This
last dorsal also has both ventral buttresses
supporting the transverse process, the anteroventral

being high and strong; Mandasuchus has no buttresses
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in this part of the column.

Sacrum.

The sacrum of Prestosuchus, probably like that
of Mandasﬁchus, is composed of two vertebrae. In the
type-specimen of P. chiniguensis the centrum and a
rib of the second vertebra are preserved; in the
second specimen of the same species both sacral
vertebrae are preserved in good condition. As-in the
Bast African animal, the centrum is constricted in the
middle, but it is not so long relative to its own mean
diameter; the rib-base takes in most of the length of
the centrum and is surrounded by a swelling; the rib
broadens distally and is clearly divisible into a
ventral parapophysial part and a dorsal diapophysial
part. In the second sacral of Prestosuchus, as in the
supposed second sacral of Mandasuchus, the ventral
part is the stronger and is directed forwards, while
the dorsal part is directed backwards. Von Huene
notes that, on the underside of +he second sacral rib
of Prestosuchus, a thickening runs from the front end
of the centrum, perpendicular to the vertebral axis,
towards the ilium; this thickening cannot be discerned
in Mandasuchus. The upper surface of the sacral rib,
however, slopes evenly and obliquely towards the

i1ium. Other features of the Prestosuchus sacrals
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which may be of interest are: the facets of the
zygapophyses converge obliquely downwards; the
anterior and posterior edge-ridges of the sacral ribs
are continuous with the outer edges of the
zygapophyses; the neural spines are high, axially
broad and thin, and inclined weakly Vackwards; amd the

upper ends of the neural spines are lightly  thickened.

Caudal region.

The first six caudal vertebrae of the

Prestosuchus chiniquensis type-specimen are preserved

in natural connexion. After the second there is g
weakly ossified intercentrum, after the third and
subsequent vertebrae there are proper haemapophysess
in Mandasuchus the absence of facets on: the supposed
first three vertebrae would appear to indicate that
the most anterior caudal to bear a haemapophysis was
the supposed fourth. As in Mandasuchus, the posterior
haemapophysial facets of Prestosuchus are well
developed, while the anterior facets are ﬁardly
visible. The centra of these vertebrae are higher
than long, as in the largest specimem of Mandasuchms,
no. 63 (although in the type-specimen, no. 1lb, the
length and height are approximately equal); and, as im
the East African animal, length, height and width of
the centrum all decrease distally, except that im
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Eandasuchue the possible sixth caudal shows a sudden
and substantial increase in length, and this '

phenomenon has not been recorded of Prestosuchus. In

Prestosuchus the ventral surface of the first caudal‘

centrum shows slight indications‘of a longitudinal

ridge, that of the second bears a well formed medial
keel, and subsequent centra have a broad longitudinal
furrow below. (Von Huene remarks that there is
_obviously a correlation between the presence of a
longitudinal ventral furrow ‘and the presence of a
haemapophysis, for in Prestosuchus they appear
simultaneously on the third caudal). In Mandasuchus,
on the other hend, the centra of the supposed first'
two caudals are rounded below, those of the supposed
third and fourth are flattened (the latter with the

barest indication of a furrow), end the possible fifth

and subsequent centra bear a longitudinal furrow ’ ‘?i
posteriorly. The first four Prestosuchus caudals have .é-}
an axial, channel—shaped depression in ‘the upper half : urg
- of the centrum, a little below the transverse process-‘ |

in Mandasuchus this is present in the first two only.

The transverse processes of the Prestosuchus vertebrae

resemble those of Mandasuchus in being broad and flat

directed a little obliquely backwards, and in having

"a thick base, although 1% can hardly ‘e said’ of the‘

e
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supposed first caudal of Mandasuchus — a8 von Huene
says of its Prestosuchus counterpart - that the base
of its transvefse process is almosf as strong as that
of 4 sacral rib. 1In both animels the anterior edge

of the transverse process of the first caudal is

continuous with the lateral border of the Prezygapophysis;

and in both animals the massiveness of the base of
the transverse process decreases backwards along the
series. A feature peculiar to the first two caudals
of Prestosuchus is the presence of a broadening
beneath the transverse process resembling an
independent element upon the centrum, sharp below and
(this is also true of the third caudal) defined from
the flat dorsal part of the transverse process on
every side. There appears to have been a distal
cartilaginous continuation of this, lying ventral +to
the broad, flat transverse process proper; that is,
these transverse processes resemble sacral ribs in
that they seem to have been composed of separate
"parapophysial" and "diapophysial" parts. In both

Prestosuchus and Mandasuchus the prezygapophyses

project anteriorly beyond the centrum. The neural
spines of the anterior caudals of Prestosuchus had a
very short base and were therefore axially narrow and

probably high; in Mandasuchkus the bases of these
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neural spines are not so short, especially in the
supposed first caudal, but the spines are indeed high,
and their tops, though flattened, are not expanded.
The tops of the neural spines are not preserved in

Prestosuchus,

The only other available anterior caudal material
of Prestosuchus is a fragment of the first caudal of

the second specimen of P. chiniquensis.

The P. chiniquensis type-specimen includes +the
damaged centra of more distal caudals; these are
about as long as high. The P. loricatus type-specimen
includes better material, two middle caudals and four
distals. As in Mandasuchus, the centra are moderately
constricted in the middle and become elongated in
increasing measure down the length of the tail
(length relétive to mean diameter, not absolute length,
becoming greater). The middle caudals have their
articulating faces deepened but little; the flattened
transverse process is attached to the side of the
vertebra at the height of the neural canal and is
directed obliquely backwards; there are anterior
spinal buttresses, and a basin-shaped anterior spinal
concavity; and the neural spine has a narrow base

which is thin and becomes thinner anteriorly, and is
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inclined slightly backwards. Direct comparison of
these vertebrae with the corresponding vertebrae of
Mandasuchus is difficult because the latter are not
particularly well preserved, but they seem to be of
the same general type. The distal caudals show a
strong resemblance tc the distal caudals of
Mandasuchus (specimen no. 63). In both genera the
centrum has no ventral longitudinal furrow; there is
ne transverse process, but in its place there is a

shelf-like, projecting longitudinal thickening, lying

approximately on the neurocentral suture; the neural
spine is inclined weakly backwards; and there is a
small median pre-neural spine, connected by a low

saddle with the base of the neural spine proper. The

Prestosuchus material includes one vertebra more
distal in position than any of the Mandasuchus

vertebrae; it has strongly divergent prezygapophyses,

a very obliquely backwardly directed rudimentary

neural spine, and no pre-neural spine.

Dorsal ribs.

Both Prestosuchus type-—specimens include a small
quantity of dorsal rib material. The head of a mid-
dorsal rib of P. chiniquensis compares with the
solitary preserved dorsal rib—ﬁead of Mandasughus,

but its tuberculum is missing; it was connected by a
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thin web-like lamella to the anteriorly directed
capitular branch. In the middle, below the tubercuium,
there is a sharp longitudinal edge on the anterior
side; this is absent in Mandasuchus. The distal part
of the mid-dorsal rib is oval, with a flat

longitudinal channel, bordered by sharp edges, on its
posterior surface; this is mnarrow at first and
becomes broader distally. Von Huene suggests that it
may be a contact-surface for the abdominal ribs, which
are indeed present in Prestosuchus. Such g groove is

present on both sides of the rib-shaft in Mandasuchus. |

Two good ribs and an isolated capitulum of
P. loricatus are preserved. These are of the same
general type as that of Mandasuchus, having a long
capitular branch and a high; thin lamella connecting
capitulum and fuherculum. Here again, however, there

is a sharply projecting anterior longitudinal ridge,

absent in Mandasuchus, and a deep longitudinal groove

lies beneath it.

Haemapophyses.

The haemapophyses of Prestosuchus are known only
from those which follow the third, fourth, fifth and
8ixth caudals of the P. chiniquensis type—specimen.

There are no bony bridges connecting the two rami of

e a oot
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each proximel end; but von Huene remarks that the last
of these inclines towards bridge formation, and that
the more distal haemapophyses would certainly have
bridges like those of Rauisuchus. Only distal
haemapophyses are known in Mandaguchus, and these have

bridges,

Pectoral girdle.

The pectoral girdle of the Prestosuchus
chiniguensis type-specimen is preserved virtually
complete and naturally articuiated. It includes
small, short clavicles and a long dagger-shaped
intérclavicle; these bones are not known in

Mandasuchus.

Scapula.
This bone is described as being short and broad

in Prestosuchus; but, according to the dimensions
quoted, is not much more so than is the Mandésuchus
scapula. The constriction in the centre, however,
is leas strongly marked. As in the East African
animal, the inflexion i3 moderately strong in the
lower third; the anterior longitudinal edge is thin
and sharp; the posterior edge is thick, relatively

much more so than in Mandasuchus. In Prestosuchus

the scapular blade seems to curve anterodorsally, its
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posterior border being more or less gtraight; in

‘Mandasuchus the blade seems to curve yosterodorsally,

the posterior border being markedly concave. In both
animals the glenoid articulating surface is formed
mainly by the coracoid and to & much lesser extent by
the‘scapula. The outer surface just above the
articulation is almost plane except for a shallow
depression for fhe insertion of the trapezius muscle;
the medial surface just above the articulation is
strongly concave; and on the thickened positerior edge,
again not far from the border of the glenoid, there

is an oval, strongly projecting process for the
origin of the anconaeus scapularis lateralis externus
muscle. Von Huene notes that in Prestosuchus there is
a groove on the inner surface of the basal part of the
scapula, just where the thickened articular portion
passes forwards into the thin (deltoid) flange, and
+that this groove rums inxo;the coracoid foramen; such

a groove has not been observed in Mandasuchus.

The articulating end of the scapula of the
P. loricatus type-specimen is also preserved, and

differs only in detail from that of P. chiniguensis.

Coracoid.

The coracoids of Presfosuchus and of Mandasuchus




bt o 3 bl

appear to be very similar, as far as can be told from

the articular fragments which are all that remain of

i
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+his bone in the latter animal, The foramen is in a

gimilar pdsition in both genera and runs obliquely

through the bone towards the scapula.
Fore—-limb.

Humerus.

The only remains of this bone in Prestosuchus
are three badly preserved fragments of the
P. chiniguensis type-specimen - both proximal ends
and part of a distal end without the arficulating
surface. A detailed comparison is impossible, but,
ag far as can be seen, the bone had proportions
similar to those of the Méndasuchus humerus. In both
animals the shaft is hollow and must have been almost
straight; the breadth of the distal end increases
strongly on the post-axial gide and much less on the
pre-axial; and there is a light depression on the

anteroventral side of the distél end.

Radius.
Only a smell fragment of this bone is preserved

in the type-specimen of Prestosuchus chiniquensis and

none at all in the other specimens of the genusj; no

- comparison with Mandasuchus is possible.
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Pelvic girdle.

Ilium.

. In the type-specimen of P. chiniquensis the ilium,
lacking its anterior part, is preserved in natural
commexion with the sacral ribs, pubis and ischium; in

the second specimen of the same species the upper

half of the ilium is preserved in connexion with the
sacral ribs. The proportions of the bone appear to
be very similar to those of the Mandasuchus ilium.
The acetabulum is closed and very large; the lower

border is formed by two straight surfaces which meet'

at an angle below and to which are applied the pubis
and the ischium; the upper edge is straight; the

anterior spine is incomplete, but was probably not

curved downwards; the posterior spine is broad and a
high, sharp crest for articulation with the second

sacral rib runs axially along its medial surface.

The bone is thickened over the furthest projecting

point of the supra~-acetabular crest, which descends
forwards and downwards in a flat arch and almost

reaches the pubic contact-surface.

Pubis.
In the P. chiniguensis type-specimen both pubes

are preserved virtually complete except for a break

'
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‘above the middle. "~ The proportions are very much like

those of the Mandasuchus pubis. As in the latter
animal the pubis is a narrow plate, directed steeply
downwards et an angle of about 55 degrees td the axis
of the sacral vertebrae (45 degrees in Mandasuchus),
with a proximal twist and with an obturator foramen
of similar relative size in a similar position; the
lateral longitudinal edge is thick and each plate
becomes thimmer medially towards the symphysis with
its fellow; the plate is plane above, but distally
there is a lump-shaped thickening below towards the
lateral edge. This thickening forms a rough triangle
in transverse section, with the base above and the
apex below; it is more marked in Prestosuchus than in
the Mandasuchus type-specimen (no. 11b), but it is
also very wéll marked in fhe largest specimen of
Mandasuchus (no. 63). The symphysis does not extend

to the extreme distal end of the bone; the same holds

true in Mandasuchus, although in the latter animal it

reaches relatively nearer to it.

Ischium.

Both ischia are well preserved in the P.
chiﬁiguensié type-s@ecimen and retain their natural
connexions. The form of the bone is remarkably

similar to that of the Mandasuchus ischium; at the
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same time von Huene notes (op. cit., p. 175) that
"Das Ischium ist abgesehen wvon der Art des Iliumkontakts
nicht von dem eiﬁes Saurischiers zu unterscheiden" and
(p. 176) "... die ganze Gestalt ist v0llig gleich wie
bei den triassischen Prosauropoden. und Carnosauriern.®

In both Prestosuchus and Mandasuchus the lower

acetabular edge is very sharp; the anterior part of the
proximal expansion is thin; there is g long straight
peduncle, directed downwards from the axis of the
sacral vertebrae at an angle of about 25 degrees, thick
on its posterodorsal side (relatively thicker in
Prestosuchus) and thinning to a keel anteroventrally;
and the diétal end of the peduncle is lightly
thickened. In Prestosuchus there is a symphysis
.between the ischia of the two sides; the medial
contact-surface is broader in Prestoéuchus_than*im
Mandasuchusg, if indeed it exists at all im the latter
animal. On the posterodorsal side of the peduncle of
the P. chiniquensis ischium e longitudinel channel

runs from the anterior expansion up to the middle of
the bone near its medial edge and fades out gradually
at both ends, exactly ae im Triassic pachypodosaurs;

in Mandasuchus such a channel cannot be seen unless

it be for faint traces.

In the type-specimen of P. loricatus the
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peduncles of both ischia are preserved together and
seem to be co-ossified.  As in Mandasuchus, the

longitudinal channel referred to above is absent.
Hind-limb.

Femur.
The complete hind-limb of the P. chiniquensis
type-specimen is preserved in natural connexion with

the pelvis. The femur is powerful, being of the same

relative thickness but relatively shorter than that
of Mandasuchus; the proximal half isrmore or less
straight, while near the distal end the shaft is bent
strongly downwards and is somewhat twisted. TIts form
shows that its matural position was approximately

horizontsl. The anterior projection of the head

extends relatively further than it does in Mandasuchus. i

The outer (dorsal) surface of the proximal end is not

arched but is flat as in Mandasuchus and has a

depression in the middle. The fourth trochanter is a ) é

hump-shaped elevation, agein as in Mandasuchus, and

lies in a similar position;.three-rounded-off edges

run from its highest poiﬁt, two proximally and one

distally, but these have-not been observed in the
. i

. 1

Bast African animal. Both animals possess the short, 3
|

strongly thickened longitudinal ridge just below the
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proximal end-surface and the broad longitudinal
deepening behind it running down towards the fourth
trochanter. (In Mandasuchus this groove contains a
foramen nutritivum). The distal end of the femur is
relatively broader in Prestosuchus than in Mandasuchus.
Both ends of the bone are without arched epiphyses

and are flat or even lightly deepened in the middles
in Mandasuchus the proximal end is more or less flat,
while the distal end appears to be incompletely
ossified and is deeply excavated in the femora of both

sides.

Tibia.

This bone is relatively longer and more slender
in Mandasuchus than in Prestosuchus (P. chiniquensis
type—specimen). In both genera the longer axis of the
transverse section rums obliguely from anterolateral T
to posteromedial, and in neither is there any real
tuberosity. In Prestosuchus the lateral surface of
the shaft is falrly flat but is deeply furrowed at the
distal end; in Mandasuchus the distal end is barely
perceptibly furrowed in the same position. In both
animals a weakly developed ridge on the medial surface
extends proximally from just above the middle of the

distal end and rums obliquely towards the front dying
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out in the middle of the shaft. About one~third of
the way down the shaft of the Prestosuchus tibia fhere
lies, posteromedially, a deep downwardly directed
depréssion, which is probably a foramen nutritivum;
this is very well marked in specimen no. 63 of
Mandasuchus, although perhaps not quite so far down »
the bone, and may be present in one tibia of the ' !

type-speciﬁen {no. 11lb).

Fibula.
This is preserved entire in the P. chiniguensis
type-specimen, but only the proximal part is known in

Mondasuchus. In both genera the proximal end~surface
is flat; distally the shaft diminishes suddenly where
+he medial edge approaches the laterél; one—~third of
+the way down from the proximal end there is a high
muscle-ridge on the medial border of the anterior
surface {(less prominent in +the type-specimen of
Mandasuchus than in the larger Prestosuchus); and the

posterior surface is somewhat concave.

Fibulare.
Fibularia are preserved in the 2. chiniguensis
type—specimen and in both specimens of P. 1oricatus.

In the former ‘the bone is in situ and, accordlng to

von Huene, “Eigenartig ist das Fibulare gebaut. It
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nevertheless resembles that of Mandasuchus in high
degree; the latter seems to have a relatively greater
sagittal length., A large backwardly directed tuber

is pregent in both genera. In both animals a rounded
cushion-like region lies anteriorly and anterodorsally,
extending up to the lateral edge; in Prestosuchus the
medial part articulates with the tibiale, fitting
exactly upon a corresponding concave surface, énd upon
the upper part rests the lateral portion of the distal
end of the fibula. In both animals the lateral.
surface is smooth and vertically placed, and a vessel-
duct penetrates into the bome in its anterior halfs
the ventral surface is smooth in fromt, while further
back lies a great broad pit; and the posterior surface
of the tubef'(partly broken off in Mandasuchus) is
smooth and vertical. The Prestosuchus fibulare has

a posteromedial concavity for the tibiale.

Phe fibulare of P. loricatus is narrower and

relatively longer than that of E. chiniguensis.

Von Huene says of the P. chiniguensis fibulare,
uDieses Fibulare ist grundsfitzlich gleich wie das von -
Episcoposaurus horridus, das ich 1915 beschrieben und
‘abgebildet habe. Nur in Kleinigkeiten unterscheiden

sich beide." His orientation of the two fibu;aria

1
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nevertheless seems to differ:

Preatouﬁohus Episcoposaurus
Dorsal ‘ Posterior
Anterior Dorsal
Ventral Anterior
Posterior Ventral

Dermal scutes.

The scutes of Mandasudhus‘resemble those of
Prestosuchus very closely, far more closely than they
do those of any other known animal. Von Huene |
considers that all the known scutes of Prestosuchus
(except one, concerning which see below) are
paramedian dorsals. They include seven from the
second specimen of P. chiniquensis (of which.six are
in situ on 4the tops of the meural spines of the last
dorsal and the two sacral vertebraa) and seven from
the type-specimen of E. loricatus (presumed, for some
unspecified reason, to be'mostly derived from the tail

region).

A11 the paramedian scutes of Prestosuchus are of
the same general type. They are more numerous than

the vertebrae, perhaps 2-3 per vertebral segment, and

each overlaps the plate»behind it as do tiles on a

&
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roof. (In PB. chiniquensis the'lengtn of a ecute up

to the overlap of the ‘next is,3.4cm;,‘and the sacral
centra are each 8cm. loné) ‘The scutes are about‘as‘

long as wide (S-Scm. in P. chini ensis) Each is

divided longitudinally by a- keel, weak in P.

chiniquensis and better developed in P. Ii.orica:tn:u-'i,y

which becomes more prominent anteriorly. Some - of the'
scutes are almost symmetrical but the figures of.

k. loricatus show that at least some of the scutes

are divided unequally, with the-portion lateral‘to the
keel considerably wider than'the mediallportion; the

same variety is found in Mandasuchus. The two parts

of each scute are inclined to one another at'an angle.
The scute increases in width backwards and has a
rounded—-off posterolateral corner. The internal _
surface is concave. The plate Becomes rapidly'
narrower anteriorly and is produced 1nto a narrow
forwardly projecting spine continuous with the
1ongitudinal keel. The posterior margin has. a slight
bay in the middle, and on the inner surface there is
a deep depression in the centre of the hinder end to
receive the anterior spine. of the following vertebra.
There is no pitting or sculpture, but very distinct
fibres radiate from the elevated centre of the outer

‘surface of»each_plate. The edges are irregularly

notched.

i




—~d 45 : .

The P. chiniquensis material also includes one

small, narrow, elongated scute; this has a
longitudinal elevation in the middle, an anteriorly
directed point, and a blunt posterior end. The two
parts of the outer surface are inclined to each other
at a more acute angle than in the other plates., Von
Huene‘considers this to be a lateral scute from the
proximity of the dorsal double row of plates and
compares it with those of Rauisuchus. There seems to
be no good reason why this should not be a paramedian
scute from the more distal part of the tail. On the
other hand, it may well be a lateral scute in very

fact, indicating that the armour of Prestosuchus is

not restricted to two paramedian dorsal rows of plates.
In the latter event, it nevertheless remains true that

in both Prestosuchus and Mandasuchus the nature of the

finds appears to show that the armour (other than
abdominal ribs) consisted very largely of plates of
remarkably similar form arranged along the back of the

animal in two paramedian rows.

The close resemblance between the generas extends
also to the location of the flattened expansiions of
the tops of the neural spines, serving for the support
of the overlying scutes. Von Huene remarks of the _

fragmentary dorsal vertebra of the type—sPecimen7of
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P. loricatus "Es ist sehr wichtig, dass man aus dfesem
Wirbel erkennen kann, dass die Unterlage der
Rlickenpanzerplatten von vorn nach hinten sehr schnell
an Stiarke und Breite abnimmt. Die Dornfortstitze der
Schwanzwirbel sind oben gar nicht, die der
Ruckenwirbel m¥ssig, die der  Halswirbel ungeheuer

verdickt," and this description applies equally well

to Mandasuchus,

sSummary .

Prestosuchus and Mandasuchus are remarkably alike

in their osteology. The most striking similarity is in
the form and distribution of the dermal scutes, The
girdle— and limb-bones are also very similar, especially

+the rather peculiar fibularia, The vertebrae of the

two animals, particularly their neural spines, bear a

general resemblance to each other; the resemblance
extends +to such small details as the presence of a

muscle-ridge just above the cervical postzygapophysis

and of a pre-neural spine in the distal caudals. The

teeth of the two genera are also of the same type.

The esgential difference between Prestosuchus and

Mandasuchus lies, not in the fact that the cervical  ;1

centra of the former are higher than long (such a f%g
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difference might be expected im a much larger beast;
see Chapter 3 above), but in the fact that they are no
longer than the anterior dorsals and bear a very high
and narrow ventromedial keel. It must be admitted

that the few Prestosuchus cervicals known are poorly

preserved and from the posterior part of the neck, and

longer vertebrae may have been present further forward.

- Another difference, if mnatural, is the absence of a

hyposphene in Prestosuchus and the presence of a gap
between the postzygapophyses instead. The hind-limb

of Prestosuchus (the fore-limb is not properly knowm)

is relatively more massive than in Mandasuchus, but

again this would be expected in a larger animal. The

absence of clavicles and interclavicle in Mandasuchus

may well be artificial; and the fact that the most
anterior haemapophysis follows the possible fourth
caudal vertebra instead of the third is probably of

no great importance,

iii) Comparison with the Stagonolepidae

Prestosuchus, which appears to be closely allied

to Mandasuchus, was originally placed by von HUENE

(1935—1942, 1936a,b) in the family Stagonolepiﬁae. He
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included it with his other new genus Rauisuchus from
the same beds, designating the two as a new sub—family
(Rauisuchinae). It is clear, however, that von HUENE

no longer considers Rauisuchus and Prestosuchus to

form part of the Stagonolepidae, for in a later
publication (1948) he introdiices a new fanily
(Rauisuchidae). This family is characterised by
"paramedian pairs of dorsal scutes, rouﬁded at their
lateral end", while the Stagonolepidae have
"rectangular dorsal scutes in (a) transverse
direction"; the two families are placed alone
together in the "Family circle Chirotherioidea", which

are "precursors of Ornithischia®.

On such a definition, and because of its

similarity to Prestosuchus, Mandasuchus would

certainly be a member of the Rauisuchidae. A
comparison of the new genus (in many respects better

known than either Rauisuchus or Prestosuchus) with the

true Stagonolepidae may help to clarify the distinction

between the two families.

The family name "Stagonolepidae" has been
employed rather loosely in the past, and for the
purposes of this comparison membership of the family

must be more rigidly defined. The type-genus,




Stagonolepis AGASSIZ was originally‘descfibed.from

the Elgin Sandstones, ‘which are supposedly of

. Lettenkohle or Lower Keuper age. The remains, first
thought by Agassiz to be those of a fish, were
recognised as reptilian by HUXLEY (1859, 1875, 1877),
who considered the animal to be a primitive crocodile.
Subsequent publications by von HUENE (1902, 1911&,
19351942, 1936a,b) placed the animal first in the
Parasuchia and then in the Pseuddsuchia; simultaneously

iﬁcreasing our kndwledge of its.osteology.

Other remains, discovered ﬁy RILEY & STUTdHBURY
(1840) in the Magnesian Gonglomerate near Bristol, |
were described by von HUENE (1902, 1908, 1911k) as a
genus of phytosaur, Rilexa. There is only a tooth,
two caudal vertebrae, & haemapéphysis and bones of the
fore-limb. Later, however (1935-1942), von HUENE
realised that at. least part of the Rileya materlal was

‘identical‘with Stagonolepis._

A vpargsuchier-Humerus" was described by von

BUERE (1920b) from the Upper Muschelkalk of Bayreuth.

He later (1935-1942) expressed the opinion that it was

closely related to the genus Stagonolepls, if not in

fact belonging to it.

It has been shown by WALKER (paper read at the
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Symposium om‘VerﬁehrateﬁPalaeontologyband ComparatiVer
‘Anatomy held in- the Department of ZOOIogy at
rUniversity College London, on 22nd September, 1954)
‘that Stagonolegis is generically (though not 7
‘specifically) jdentical with the German ABtosaurus
0. FRAAS (1877; E. FRAAS, 1907; von HﬁEHE,. 1920a,

1921 ), the former name having.priority, The Scottish

speciles (S. robertsoni) has a maximum of eight ventral -

plates per transverse row on the belly, while the

German spec1es (S. ferratus, S. ‘crassicauda) have up

to twelve ventral plates per transverse rOowW and rather
fewer teeth. The genus is. probably herbivorous. No

Stagonolepids other than_stagonolepis itself have yet

been found in Europe; the poorly knowm Dzoplaxr

0. FRAAS (1867) from Germany, hitherto sometimes
classified with “AEtosaurus" in the family "ABto~
sauridae"; is really quite different ‘and seems. $0 be

much more nearly relaﬁed t0 Erpetosuehus, especlally

in the form of its skull and dermal armour.

Several Stagonolepids have been described from
the west of North America, but their inter—relatlon-lr
ships and possible synonymies were much coniused until
recently. These animals possess a. superficial

.‘resemblance to the phytosau"s and have sometimes been

classified with them. The three chief genera were

T e e
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M COPE (1875, 18'7'7, 1887b, 1893; von mme,
1915, GAMP, 1930, SAWIN, 1947, GREGORY, 1953a),‘
Episcqposaurus COPE (1887b, 1892; von HUENE 1915,

' CAMP, 1930, 1933; WILSON, 1950) and Desmatosuchus CASE '

(1920, 1921, 1922, 19293, CAMP, 1930), while a

fragmentary specimen was descrlbed by MEHL as

 Acompsosaurus (1915; MEHL, TOEPELMAN & SCHWARTZ, 1916).
'GREGORY has now shown (1953b) that the type-species of

Episcoposaurus, E. horridus, is synonymous with the

type-species of Typothorax, g,fcoccinarum;’and that the
other species of “Episcoposaurus“, E.vhaglocerus, is

synonymous with the type-species of Desmatosuchus, D.

spurensis. (The 1atter thus becomes Desmatosuchus

haplocerus (COPE)) Acq;gsosaurus may also be

‘synonymous with zgothorax. The best descriptlon of
Txgothorax is that of a new spec1es, T. meadei by :
SAWIN (1947) Stegomus MARSH (1896 JEPSEN, 1948) is
another probable Stagonolepid from eastern North
America, but its osteology is not well knownj WALKER -
(prlvate commnnication) would place it "prov1s1onally“

A within the family.

The supposed Stagonoleplds of South Amerlca, 1f f

Rauisuchus and Prestosuchus be removed from the family, :

include/only the very poorly known Hoplitosuchus,i. 

”Procerosuchus and Rhadinosuchus from the same beds.
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These too were described by von HUENE (1935-1942).

Stagonosuchus von HUENE (1938a) from the "Upper

Bone Bed" of Tanganyika has also been described as a
Stagonolepid. It will be considered more fully in

Sub-section vi) below.

ROMER's lists (1945) place Rauisuchus and

Prestosuchus among the Stagonolepidae and include, in

addition, Stegomosuchus von HUENE from North America

and Platyognathus YOUNG (1944, 1951) from China.

Little is known of these genera.

Von HUENE's classification of 1935-1942 divided
the Stagonolepidae into sub-families; these are, in
addition to the Rauisuchinae already mentioned, the

Stagonolepinae (Stagonolepis), the Desmatosuchinae

(Desmatosuchus, Acompsosaurus and ?Hoplitosuchus), the

Episcoposaurinae (Episcoposaurus and ?StegomQ§) and, in

an unnamed and doubtful sub-family, Procerosuchus.

A comparison of Mandasuchus with particular genera

of the Stagonolepidae would be rendered difficult by
4he inadequacy of our knowledge of many of the latter,
and would also be hindered by cases of uncertain
reference or of possible synonymy. Among the better

known Stagonolepids, however, many common
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characteristics may be recognised, and a more general
consideration of the family should suffice. Thus the

following comparison of Mandasuchus is with the

Stagonolepids of Europe (based on material described

as Stagonolepis and "pBtosaurus") and those of western

North America (based on material described as

Typothorax, "Episcoposaurus", Desmatosuchus and

Acompsosaurus). Walker agrees that Stagonolepis

(including "A¥tosaurus") is very closely related to

Typothorax and Desmatosuchus, these genera at least

forming a very well defined compact family with
characteristic specialisations. The South American

geners (Hoplitosuchus, Procerosuchus and Rhadinosuchus)

are rather different and must be considered separately.

Dermal armour.

The most striking differences between Mandasuchus

and the Stagonolepids lie in the nature of the dermal

armour. In Mandasuchus the only armour known consists

of the two paramedian rows of dorsal scutes on the

neck and trunk and perhaps on the tail. As already
described, these are more numerous than the vertebrae,
rest upon the flattened and expanded tops of the neural
gpines, and are usually about as broad as long; each
bears a longitudinal keel externally and is thus

divided into medial and lateral portions which are
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* inclined to one another at a considerable angle; the i
keel is produced forwards into a tapering spine which
fits beneath a notch in the hinder border of the next

anterior plate; and the outer surface is devoid of

ornament. In the Stagonolepids, on the other hand,
the dermal armour is more extensive; it either ;

sheathes the body entirely (Stagomolepis, "ABtosaurus",

szothorax) or consists of at least two rows of plates
on either side of the dorsal mid-line (as in -

Desmatosuchus, where one small plate found may have

been a ventral and where the présence of a complete
ventral armour, though not known, is certainly
suspected). The Stagonolepid scutes usually correspond
to the vertebrae in number and position except in the
neck region of certain genera, where the plates may be
even longer and fewer than the vertebrae (Typothorax

and Desmatosuchus); from the shoulder backwards the

armour is in overlapping transverse rows, metamerically
arranged and forming complete rings. (The ventral
rows of the belly region may be slightly more numerous

than the vertebrae in Stagonolepis). The scutes of

the trunk are supported by the expanded, blade-like

dorsal ribs in Typothorax and Acompsosaurus; this is
not known to be the case in any other Thecodont. It

is suspected, however, that the transverse processes
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of the caudal vertebrae performed a similar function

in Stagonolepis, "ABtosaurus" and Desmatosuchus. The

paramedian scutes of the neck and trunk (but not
necessarily those of the tail, nor, in Typothorax,
those at the front of the neck) are transversely
elongate rectangles, being up to three times as wide

as long ("ABtosaurus"). The presence of a longitudinal
keel on these scutes is mnot usual, although it has

been recorded of some of the material described as

nStagonolepis"; in Typothorax there may be a low
conical or pyramidal eminence near the centre of the

posterior edge, while in Desmatosuchus there is a low

blunt spine or knob. The anterior margin bears no
spine (although its latersl corner may be extended
into a thorn-like projection in wastosaurus") but is
often bevelled or grooved for articulation with the
overlapping scute in front; the posterior edge is no%b
notched but is usually more or less straight; the -

lateral margin may be obligue (stagonolepis, "ABto-

saurus"). Further, while the inmner surfaces of the
plates are quite smooth, their outer surfaces are

usually sculptured. Those of Stagonolepis and

npwtosaurus" are ornamented with irregular drop-
shaped pits and grooves radiating from & more Or 1ess

smooth area situated a 1ittle behind the centre, and
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behind this area, in the pelvic region, there is g

boss or longitudinal ridge; the scutes of Typothorax ?[gyj

have shallow round pits of uniform size; and those of Zf&;§

Desmatosuchus bear a similar but coarser and less f;iﬁ

regular pitting and ridging. r?ﬁi?

The lateral dorsal scutes are present as g
longitudinal row on either side of the paramedians;

and in Typothorax and Desmatosuchus each bears s

projecting spine. In the shoulder region of Desmato-~

suchus one pair of these spines (the fifth) is
prolonged into a pair of enormous horns which curve

horizontally forwards.,

Teeth.

The maxillary teeth of the Stagonolepids seem to

be fewer than those of Mandasuchus; unlike the latter,

they are not usually recurved, and their edges are not

serrated. The preserved fragment of the maxilla of

the Mandasuchus longicervix type-—-specimen must have

contained at least twelve teeth; and the isolated

maxilla of specimen no. 772, referred to the same

genus, is more complete at its anterior end, where it
contains two more alveoli. A total of at least four-
teen maxillary teeth may therefore be supposed for the fis'

genus if it be assumed that there were no intra-generic
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differences in the tooth count. In the Stagonolepids,

on the other hand, Desmatosuchus has but twelve or

thirteen maxillary teeth, Stagonolepis ten or eleven,

Typothorax nine or ten, and "A¥tosaurus" only nine.

Those of Stagonolepis are described as sub-cylindrical

in form, having a pear-shaped crown which tapers
towards an obtuse point, has neither anterior nor
posterior ridges, and is separated from the cylindrical
root by a comstriction. 1In n"Astosaurus" their form is
similar, but the crown is somewhat compressed laterally,
with sharp edges before and behind, and in this case
the tips are lightly recurved. The maxillary teeth of
Typothorax are bluntly conical and are also constricted

between root and crown. In Desmatosuchus the form of

the teeth is unknown, but the shape of the alveoli

does not suggest any antero—posterior elongation.

Vertebral column.

The number of pre-sacral vertebrae in the

Stagonolepids, where known, is, as in Mandasuchus,

approximately twenty-five. In "petosaurus" there are
seven cervicals and eighteen dorsals; in TypothoraXx,
on the other hand, there are ten cervicals and
presumably correspondingly fewer dorsals. The sacral

vertebrae, where known (Stagonolepis, npAstosaurus”,

Acompsosaurus), are two in number and not ankylosed.
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There are between forty and fifty caudal vertebrae in N

"Astosaurus". The vertebrae of Stagonolepis decrease

in size rapidly before and behind the pelvis; their
centra are constricted in the middle and weakly
amphicoelous, their zygapophyses are narrow and

steeply inclined.

Cervical region.

The cervical vertebrae of these animals, in

contrast to those of Mandasuchus, are shorter than

the dorsals; their centra are keeled beneath in

Stagonolepis and "ABtosaurus" but not in Desmato~

suchus. In Typothorax and Desmatosuchus the posterior

cervicals already possess long diapophyses; in the

latter animal the posteroventral buttress first appears ﬁ
in the sixth vertebra and a low sharp anteroventral :
buttress is present in the ninth. The neural spines

are described as high, narrow and apically expanded in

Stagonolepis, moderately high and strongly transversely

thickened above in "ABtosaurus"; in Desmatosuchus

they seem to have been low, axially long and thin in
the middle of the neck, but further back they become
higher and bear an apical knob or expansion.

Desmatosuchus shows an interesting similarity to

Mandasuchus in that each of its anterior cervical

vertebrae (includiﬁg the axis) bears a strong spinous
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process just above the facet of the postzygapobhysis;

unlike the inwardly directed prominence of Mandasuchus,

however, this process extends outwards and backwards

in the Norith American beast.

Dorsal region.

The dorsal vertebrae of the Stagonolepids may be

twice as long as the cervicals (Stagonolepis); they

tend to become longer and heavier posteriorly

(Typothorax, Desmatosuchus). In Stagonolepis their

faces are higher than wide. The most anterior vertebra

of Desmatosuchus in which the parapophysis is borne

entirely on the neural arch is the thirteenth, just as

in Mandasuchus; in the phytosaur Machaeroprosopus, on

the other hand, it is the twelfth, although such a
character could well be subject to individual
variation. The diapophysis is very long and is well

supported by buttresses in Stagonolepis and Desmato-

suchus, though not in TypothoraXx; in the anterior

dorsals of Stagonolepis it is directed obliquely upwards

at a considerable angle. In Desmatosuchus, passing

backwards down the column, the parapophysial facet
gradually comes 40 lie on the anterior side of the
transverse process and it then approaches the
diapophysial facet, the supporting ridges dying out.

Spinal buttresses and concavities are present in that
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genus as in Mandasuchus. The neural spines, tall

agein in Stagonolepis, possess expanded tops; but

these differ from those of Mandasuchus in that they

tend to become heavier posteriorly.

Sacrum.

In Stagonolepis and "A¥tosaurus" the second

sacral vertebra seems to have provided the major
support for the ilium; in the former animal its rib is
more expanded distally than is the first sacral rib.

The single poorly preserved sacral of Desmatosuchus

has a very heavy neural spine.

Caudal region.

The caudal vertebrae of the Stagonolepids are

generally very similar to those of Mandasuchus,

although certain differences must be noted. There is
only one pygal vertebra in "ABtosaurus" and probably

+wo or three in Desmatosuchus; Mandasuchus has three.

Phe faces of the centra are higher than wide in the
Stagonolepids., The proximal caudals of "ABtosaurus"
have long, very strong expanded transverse processSes
which probably helped to support the dermal armours;

those of Stagonolepis and Desmatosuchus also possess

very long transverse processes, curving downwards
distally, which may well have served a similar

purpose, The neural spines of the proximal caudals




may be like those of the East African reptile in
being very high ("A%tosaurus"); in Typothorax, on
the other hand, they are shorter than those of the

dorsal vertebrae, and in Desmatosuchus they are

described as heavy with thickened apices. Finally,
no pre-neural spine has been observed or figured in

the mid- or distal caudals of any Stagonolepid.

Ribs.
The cervical ribs of the Stagonolepids generally

resemble those of Mandasuchus; those of Stagonolepis,

however, are very long and thin, while those of

npstosgurus" are described as powerful. The dorsal

ribs, where known, are of the typical dicephalous

form. In Typothorax and Acompsosaurus, as already

mentioned, they are expanded proximally into blades

which support the dermal armour, and in the former

reptile there is a prominent spine on the anteromedial
surface at the base of the tuberculum extending for
one-third of the length of the rib; these features

are not known in Mandasuchus.

Haemapophyses.

Haemapophyses are known in some Stagonolepids.

The two rami of the proximal end are not united by a

bridge in Stagonolepis ("Rileya") or in Desmatosuchus; k%
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in Typothorax, on the other hand, a bridge is present.

Pectoral girdle.

The pectoral girdle of the Stagonolepi&s bears a

general resemblance to that of Mandasuchus; but

clavicles and interclavicle, not yet found in the

latter genus, are known in Stagonolepis and "A8tosaurus®.

The scapula is usually massive below and blade~like
above, becoming thinner anteriorly and dorsally; in

Stagonolepis it is strongly bent dorsoventrally and

widely expanded above, terminating acutely postero-
dorsally; in "ABtosaurus" it is exceptionally narrow
in the middle. The coracoid, ankylosed to the scapula

where preserved, is oval in form (Stagonolepis), not

elongated (Typothorax), and is perforated by a foramen

passing upwards and inwards (Desmatosuchus). In

Stagonolepis and npmtosaurus" the glenoid cavity is

very deep and is supported by a strong ledge of the

coracoid.

Fore~limb. ;
The fore~limbs of the Stagonolepids, as is usual
in archosaurs, are shorter and more lightly constructed

than the hind-limbs. The humerus.is longer than the

epipodials ("ABtosaurus"). As in}Mandasuchus, the

proximal expansion of the humerus is greater than the
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distal, the angle between the two being about 45

degrees (Txpothorax); in Stagonolepis the amount of

torsion is much less than this. The shaft is slender
(Typothorax) and shows a weak sigmoidal curvature
("ABtosaurus"). The deltopectoral crest is placed
high in both these genera. An ectepicondylar groove
and supinator process seem to be present in every case
except in ngothorax; which has an ectepicondylar
foramen instead of a groove; radial and ulnar condyles

are well developed, but in Stagonolepis there is no

hollowing on either side of the distal end such as is
found in the East African animal. TLittle can be said
about the radius, which is well known only in
Typothorax. The ulna is magsive proximally and

differs from that of Mandasuchus in that it bears a

large olecranon (Stagonolepis, Pypothorax) and a deep

concavity on the medial side of the proximal end

(stagonolepis, "ABtosaurus").

Pelvic girdle.

The elements of the pelvic girdle, while varying

within the Stagonolepidae to some extent, are clearly

distinguishable from those of Mandasuchus.

Ilium.

As in Mandasuchus, the ilium of the Stagonolepids
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forms the greater part of the surface of the large f;f
acetabulum; the latter is completely closed and is |
bordered dorsally by a sharp and prominent supra-
acetabular crest. The anterior spine of the ilium is ;f
short; it is hooked and slightly recurved in Stagono-
lepis and "pstosaurus", The posterior spine is well

developed in those two genera; it is broad and

moderately long, though not so long as in Mandasuchus.

In Typothorax the posterior spine is broad, bluntly
tapered, and weakly concave in transverse section; the
inner surface of the acetabular region of the ilium is

convex and is bordered above by a well developed

medial crest. (The correct association of the

Typothorax meadei ilium is uncertain).

Pubis.
The pubis of the Stagonolepids resembles that of

Mandasuchus in that it forms only a small part of the

acetabulum and is united with its fellow in a long
symphysis, the two together forming a broad, trans-
versely disposed sheet which lies almost vertically.

It is, however, comparatively short and broad, that of

npstosaurus” being a little shorter and broader than

that of Stagonolepis, while the Typothorax pubis is ﬁj
very short. The part which articulates with the ilium .

is very thick, but where it approaches the ischium the
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bone is extremely thin. There are two pubic foramins

(2 point on which the Mandasuchus pubes are too

incomplete to provide information); and in the

Stagonolepis pubis there is a deep excavation beneath

the point of torsion.

Ischium,
The Stagonolepid ischium seems to be either

moderately elongate (Acompsosaurus) or short

(Stagonolepis); in any event it is shorter than that

of Mandasuchus. It forms the posteroventral part of

the acetabulum, being thickened in the region of +the
iliac articulation and being much thinner towards the
pubic articulation (which latter was probably
cartilaginous in "ABtosaurus"). Information on the
presence and form of the peduncle varies surprisingly;

that of Stagonolepis is described at one time as absent,

at another as phytosaurian rather than pseudosuchian
in form, while that of the co-generic "ABtosaurus" has
been described as very short and spiky. The narrow
Typothorax ischium has a peduncle which (together with
its fellow) is dorsally concave and of which the distal
end has bluntly rounded borders. In all three of these
animals, however, there is a long and powerful median

symphysis between the ischia.
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Hind-limb.

Femur.

The Stagonolepid femur is not unlike that of

Mandasuchus. The shaft, variously described as stout

(stagonolepis), long (Typothorax), thick and strong

(®*Episcoposaurus"), is sigmoidally curved to some

extent except in the last-named, where it appears to
be straight throughout most of its length, only the
distal end being bent. This appearance, however, may
be due to the angle at which it is figured. The
proximal end is not much expanded, less so than the

distal (as in Mandasuchus), nor is it much different-

iated; the prominent fourth trochanter is always
present and is situated high on the shaft; there is a
projection of the lateral margin of the bone opposite
the fourth trochanter; and the distal end is thick and

club-shaped, as in Mandasuchus and other pseudosuchians.

Tibia.

The tibia of Stagonolepis is straight and stout.

The whole tibia of Typothorax appears to differ greatly

from that of Mandasuchus; it is relatively very short

and stout, and the shaft, trisngular in section, bears
an oval rugosity on the anterior angular border of its

lateral face less then a third of the way down the
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bone., The proximal end is thick and expanded in every

case, while the distal end of the "Episcoposaurus"

+ibia is described as being divided into two processes
and therefore strikingly saurischian-like. No such

processes are present in Mandasuchus.

Fibula.
The fibulae of the Stagonolepids are much alike
and show a strong sigmoidal or double curvature in

lateral view (Stagonolepis, "ABtosaurus"); that of

Typothorax is short and stout and hence very different
to the Mandasuchus fibula, resembling it only in that

it has a flattened and expanded head. Near or just
above the middle of the shaft there is a large lateral
trochanter in all three of the above-mentioned

Stagonolepids; in Stagonolepis and "A¥tosaurus"

this sometimes forms a high narrow ridge passing
obliquely downwards and backwards to merge with the
posterior margin, and in Typothorax it is double.

(The great muscle-ridge of the Mandasuchus fibula has

been described as projecting forwards, but the bone

may be wrongly orientated).

Fibulare.

The Stagonolepids possess fibularia (not known in

Stagonolepis itself) which, in general, are not

'
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greatly different from that of Mandasuchus (and o

Prestosuchus); there is a very well developed tuber

extending upwards and posteromedially in "A¥tosaurusg"

and Typothorax. The nature of the connexion with'the

astragalus seems to vary within the family if the

descriptions be indeed correct; "Episcoposaurus" is
described as having no such connexion, in "astosaurug"
fibulare and astragalus are reported to be joined by

simple synostosis, and Typothorax in particular seems

to resemble Mandasuchus in that the fibulare possesses i

ngnteromesially a semicircular concavity (which)
provides an articular surface for the ventral hooked

process of the tibiale" (SAWIN, 1947).

Summary.

A broad general resemblance exists between the

skeleton.of Mandasuchus and that typical of the

Stagonolepids. This is shown in particular by the
similarity in form of the dorsal vertebrae; in the
anterior part of the back the diapophysis is long and
is supported by buttresses, further back it is shorter
and, together with the adjacent parapophysis, forms a

"gpectacles"~shaped rib-articulation. There is also a

strong gemneral gimilarity in the form of the girdles
and the limbs. On the other hand, the differences

between Mandasuchus and the Stagonolepidae are manysj
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they are summarised in the following Table:

Mandasuchus

Dermal armour

2 paramedian rows of
dorsal scutes only

Dorsal scutes

More numerous than the
vertebrae

Rest upon tops of neural
spines only

Usually approximately
isodiametric

Longitudinal keel
Anterior spine

No ornament

Maxillary teeth

Probably 14 or more

Recurved

Taterally compressed

Edges serrated

Not constricted between
root and crown

Vertebrae

Cervicals elongated

Stagonolepidae

Complete dermal armour

Correspond to vertebrae in
number or fewer

Also supported by dorsal
ribs and/or transverse
processes of caudal
vertebrae

Usually transversely
elongate

No true keel
No anterior spine

Outer surface usually
sculptured

9 - 13
Not usually recurved
Not usually compressed

Edges, where present, not
serrated

Constricted between root
and crown

Cervicals shorter than
dorsals l
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Mandasuchus

Apical expansions of
neural spines decrease
in size after middle of
back

No such expansions

Distal caudals with pre-—
neural spine

Ribs

Blade~like expansions not
known

Pectoral girdle

Clavicles and inter-
clavicle not known

Fore-limb

Ko olecranon

No such concavity

Pelvic girdle

Pubis comparatively long

?

Ischiadic peduncle long

Stagonolepidae

Apical expansions of
neural spines increase
in size posteriorly

Proximal caudals with long,
strong, expanded ‘
transverse processes

Pre-neural spine not known

Proximal blade-like
expansions of dorsal ribs

Clavicles and inter-
clavicle present

Ulna with large olecranon
Ulna with deep concavity

on medial side of
proximal end

Pubis comparatively short
and broad

2 pubic foramina

Ischiadic peduncle shorter
or absent

Ischia united in symphysis

1
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Mandasuchus Stagonolepidae
Hind-limb
No such projection Lateral margin of femur
projects opposite fourth
trochanter

The skull and pes of Mandasuchus are virtually

unknown; but it may be relevant to note that,

according to von Huene, Prestosuchus differs from the

Stagonolepinae in its relatively larger skull and in

its relatively shorter metatarsus.

Anticipating conclusions reached later and on
entirely independent grounds, it might also be pointed

out that both Mandasuchus and the closel& related

Prestosuchus occur in the Middle Triassic of

Gondwanaland. On the other hand, all those genera
which may be inecluded with certainty in the family
Stagonolepidae (that is, those employed for the

purposes of the above comparison) have been found

only in the Upper Triassic of Laurasia.

The South American "Stagonolepids™.

The three "Stagonolepids" found in the upper Rio

do Rasto Beds of Brazil with Rauisuchus and Presto-

suchus are so poorly known that little can be said of

their affinities. !
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The name Hoplitosuchus does indeed refer in the

first instance to a pair of massive dermal scutes
which are strongly reminiscent of certain plates of

Desmatosuchus but which are completely different from

those of Prestosuchus and Mandasuchus. With these

scutes may be associated (the pfobability of the
correctness of the association varying in each case)
fragments of a vertebra, ilium and ischium, the femur
and the tibia, and two fibularia. The massive femur
is of the general pseudosuchian type, with a very
powerful fourth trochanter in a high’position; the

tibia resembles that of Prestosuchus; and the fibulare

is also described as resémbling that of Prestosuchus

but it is relatively longer.

Procerosuchus, which includes parts of the skull

but unfortunately neither vertebrae nor dermal scutes,
is a very slender animal in which the pectoral girdle
and major limb-bones are known and seem to differ from

those of Prestosuchus and Mandasuchus in no important

respect. Clavicles and interclavicle are present.
The humerus is but little longer than the epipodials;
the planes of expansion of its ends lie at 45 degrees
to one another, and the apex of the deltopectoral

crest is in a very high position. The distal end of

the tibia is triangular in section, and there is a
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foramen (nutritivum?) about one-quarter of the length
of the bone down the medial surféce. The fibula is
sigmoidally curved; & high and very powerful muscle-
process lies on the anterior edge of its lateral side,
beginning at a distance of just over one-quarter the
length of the bone from the proximal end, and a ridge
runs obliquely from this process over the lateral

surface.

Rhadinosuchus is a very small animal known only

from parts of the skull, two cervical vertebrae, a
cervical rib, a metatarsal and abdominal ribs. The
teeth are pointed, recurved, moderately compressed
from side to side, and their sharp longitudinal edges
are finely crenulated; the cervical vertebrae are
fairly long (elongation ratio 1.50) and have a ventro-
medial keel; the cervical rib is straight and very,

thin.

A11 that might be inferred from these remains is

that Hoplitosuchus night conceivably be an ally of

Desmatosuchus and hence & member of the Stagonolépidae,

the apparent nature of its dermal armour seeming to
preclude the possibility of close relationship to

Prestosuchus (and Mandasuchus) Procerosuchus, on the

other hand, could well be related to the latter two




-274-

genera, despite the fact that its dermal armour (if it

possessed any) remains unknown. Rhadinosuchus was

classified by von HUENE (1939c) as a Rauisuchid; no
reason is given for this, but it may have been

suggested by the form of the teeth. &i

iv) Compsrison with Rauisuchus

I+t has been shown that there is a clear
distinction (based primarily upon the nature of the

dermal armour) between Prestosuchus and Mandasuchus on

one hand and the Stagonolepidae of Europe and North

America on the other. Prestosuchus has always been

classified with Rauisuchus until now; a comparison. of

Mandasuchus with Rauisuchus may help to indicate whether

or not it is correct to refer the latter genus to the

same family (Rauisuchidae) as the other two genera.

Like Prestosuchus, Rauisuchus is a large pseudo-

suchian from the upper Rio.do Rasto Beds of Brazil and
was described by von HUENE (1935-1942) from five

specimens of a single species, R. tiradentes., The

type-specimen consists of several fragments of skull

and lower jaw, together with isolated teeth; several

vertebrae with ribs and haemapophyses (sacrum unknowr) 3
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some of the girdle- and limb-bones; and dermal scutes
of several different types. Other finds consisted of
a fragmentary maxilla with no teeth; a posterior
cervical vertebra, a rib-fragment, two lhamemapophyses

and an ilium; and two separate tooth-fragments.

Maxillsa.

The second specimen of Rauisuchus consists of
most of the posterior half of a maxilla, the outer
surface of which is distinguished by an anteriorly
ascending longitudinal ledge. This ledge is absemt in

the type-specimen of Mandasuchus longicervix (no. 111v),

but there is a ledge which may correspond to this in
the isolated maxilla referred to the same genus

(specimen no. 77a; see Chapter 6 below).

Teeth.

In the teeth of both genera the lightly recurved
crown tapers to a point; it is laterally compressed,
and its sharp anterior and posterior cutting edges
bear very fine perﬁendicular crenulations. However,

while the teeth of Mandasuchus are inclined (if not

bent) in a labial direction, those of Rguisuchus are
described as being inclined a very little towards the

lingual side.
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Vertebral column.

Cervical region.

The cervical material of Rauisuchus consists of
all the vertebrae of the type-specimen, not in natural
connexion and in varying conditiomns of preservation.
There is also one poorly preserved centrum from the

third specimen.

Odontoid. There is a general similarity between the
odontoids of the two animals; in Rauisuchus small
parapophysial facets are vigible in the lateral

corners.

Axial intercentrum. This is present in both genera,

fitting into a concavity in the lower part of the

anterior face of the axis.

Axis. In Rauisuchus there are 4two- parallel longi-
tudinal ridges on the underside of the centrum instead
of the single prominent ventromedial keel of

Mandasuchus. The position and form of the diapophysis

are much the same in the two generaj but whereas in

Mandasuchus the postzygapophysis projects behind the

centrum, in Rauisuchus it does not do so., The neural
spine, which projects forwards beyond the centrum in

both genera, is much lower in Mandasuchus than in
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. Rauisuchus, where’the enterior'edge ascends more.
steeply and where the complete spine ‘must . have: beem -

of a considerable heighx.

Third 50 eighth cervical vertebrae.‘ These are
markedly different in the two genera. Inbcomirasﬁ;#o

those of Mandasuchus, all the cervical denﬁrs of

Raulsuohus are shorter than the dorsals and are
rather higher than longs they are strongly constrlcted
“in the middle and all bear a ventromedial keel (except
the eighth, where the keel has degenerated into a
ridge). In ﬁost of their other features:the;eervicsl
vertebree of Rauisuchus (inclﬁdingdthe eighth;i |

‘ transitional in form to the dorsals) resemble the

correspondlng vertebrae of Mandasuchus- the only otherf

important differences lie im the form oﬁ,the neural
sPines. In Rauisuchus these are long, thﬁn, axiallyr
narrow at “the base and even narrower dorsally, and '
without expanded apices (the apex mey be sliightly
thickened in the third cervical), they stand more or.j“
'1ess vertical with sharp anterior edges and thidt |
;posterior edges. Von Huene: observes $hat the cervicaljf‘

vertebrae of Rauisuchns are very similar to those of

: Stagonolegie and Desmatosuchus.

RN
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Dorsal region.

The type-specimen of Rauisuchus includes seven
dorsal vertebrae, some not well preserved; a point of
interest is that two: of the more anterior centra seem
to be co—ossified. The resemblance between the genera
is otherwise much greater here than in the neck. Von

Huene remarks that Rauisuchus differs from Prestosuchus

(and the Stagonolepinae) in that its diapophyses are
shorter and possess less well developed buttresses;

it differs from Mandasuchus likewise., 1In almost every

other detail of their structure and in the gradual
changes which occur along the length of the columnf
the dorsal vertebrae of the two reptiles are alike.
It should be noted that the dorsal neural spines of
Rauisuchus, unlike the cervical neural spines, possess

flattened and expanded ‘tops.

Caudal region.

Seventeen vertebrae, some in good condition, are
preserved from various parts of the tail of the
Rauisuchus type-specimen; they include no pygals. No
important differences can be observed betwgen these

and the caudals of Mandasuchus; in particular, it ds

not recorded of any of them that the top of the neural
spine is flattened or expanded. In the last preserved

vertebra of Rauisuchus, which is too small +to bear
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haemapophysial facets, the neural spine is represented
only by a very small backwardly directed thorm on the
concrescent postzygapophyses; the neural arch is

rounded above in the middle of the vertebra,

A noteworthy similarity lies in the presence in
the distal caudals of both animals (and perhaps im the
middle caudals to0o) of the small median pre-neural
spine, situated in front of the base of the mneural
spine proper and between the roots of the prezyge-
pophyses. Unfortunately the middle caudals of Manda-
suchus are nowhere well enough preserved to show
whether this was present or not; in a middle caudal of
Rauisuchus (op. cit., Plate 26, Fig. 14) the spine
appears as a pointed horn, curving upwards in an arec,
and connected with the base of the neural spine by a
saddle. Indisputable ewidence of the existence of
this spine is afforded by a distal caudal vertebra of

Mandasuchus (specimen no. 63), and similarly  in the

distal caudals of Rauisuchus it is represented by a
small elevated thorn lying on the median ridge which
+runs forwards from the base of the neural spine. Even
in the very last preserved vertebra of Rauisuchus,
where the neural spine itself is virtually absent,

there is a tiny thorn between the roots of the prezyg-

apophyses.
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Ribs.

The only preserved dorsal rib-head of Mandasuchus

compares most nearly with the Raulsuchus rib described
by von Huene as being approximately fifth dorsal in
position. 1In the latter the tubercular facet does

not stand upon a free branch; the capitulum forms a
short process passing obliquely from the corner of the

tubercular facet. In Mandasuchus there are no traces

of what, in Rauisuchus, von Huene calls the

"Fligellamelle" beneath the middle of the tuberculum.

Haemapophyses.

The haemapophyses of Rauisuchus, at least those
belonging to the larger caudal vertebrae, possess a
bony bridge joining the proximal ends of the two rami,
In this respect they resemble the single preserved

haemapophysis of Mandasuchus (from a distal caudal

vertebra of specimen mno. 63).

Pectoral girdle.

Scapula.

As Tar as can be judged from von Huene's descrip-
tion and photograph, the scapulae of the tWOaanimalé
are of similar proportions. Von Huene'comments, "Die
Scapula ist flr einen pseudosuchier #usserst schlamk."

In both animals there is the muscle—~process on the
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posterior edge above the articulation; in Rauisuchus,

but not in Mandasuchus, the depression marking the

field of insertion of the trapezius muscle is

recognisable externally above the articulation.

Coracoid,
In neither animal is more than the glenoid region
of the coracoid preserved; these fragments seem to be

similar,

Pelvic girdle.

The general proportions of the two ilia are
remarkably alike. In both there is a very short
anterior spine and a long posterior spine, the latter
with a high medial crest running along the lower edge
of its inner face. In Rauisuchus, but not in

Mandasuchus, a thickening runs dorsally from the

anterior end of the supra-acetabular orestztoithe upper
edge of the ilium; behind this thickening the lateral
surface of the upper part of the bone is slightly

concave, In Rauisuchus, and again mnot in Mandasuchus,

the acetabulum is bordered ventrally by a‘high sharp
ridge; and the anteroventral corner forms a more acute

angle in the Brazilian reptile.
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Pubis,

-

In almost every respect the pubes are alike. The
proximal twist is strong in both animals, but in
Rauisuchus it occurs relatively further from the

iliaec articulation.
Hind-limb,

Tibia and fibulsa. L

Comparison is difficult because some sort of
bathological condition appears to be present in .
Rauisuchus; fibrous exostoses are present on: the
bones, especially on the fibula, and there are
irregular pits énd depressions on their surfaces as
though from caries. The proximal ends of the two
bones, which seem to be co-ossified, may be deformed

not only pathologically but also otherwise.

The length of the tibia is about the same as

that of the tibia of specimen no. 63 of Mandasuchus

(the dorsal vertebrae of the two animals being of
comparable size), but the bone is much thicker in
Rauisuchus; while the tibial head has much the same

transverse diameter in Mandasuchus as in Rauisuchus,

and indeed a greater sagittal diameter, the shaft

and the distal end are much more slender in the East

African beast. The Rauisuchus tibia has a




e

~283-

longitudinal ridge anterolaterally in its proximal and

central parts; this is not well marked in Mandasuchus.

The distal articulating surfaces of both tibige are

excavated laterally to receive the astragalus.

The fibular head is enormously larger in Rauisuchus,
having an area about three times as great as that of

the head of the fibula of specimen no. 63,

Dermal scutes.

A1l the dermsgl scutes of Mandasuchus which have

so far been discovered conform to the one general
pattern already described. The scutes of Rauisuchus,
on the other hand, are of several differemt types;
none was found in situ on the neural spines of the
vertebrae, and hence their arrangement im the living
animal must remain a matter for conjecture. It should
be noted, hdwever, that the flattening and expansion
of the tops of the neural spines should give some
indication of the distribution of the plates.

Rauisuchus differs from Mandasuchus in that there is

no expansion of the tops of the neural spines in the
neck region, and in the trunk they are thickened and
expanded to an only moderate extent. Neural spines of
the sacral vertebrae are preserved invneither animal,

and in neither are those of the caudals expanded.
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Some at least of the Rauisuchus plates appear to
have been paramediap in position, for in one case
fragments fit together to form a symmetrical complex
which must almost certainly have lain in the mid-line,
and in another case two plates which are mirror-images
of each other are suturally united. Von Huene suggests
that the latter are from the neck and the former from
the tail. Another scute is supposed to be a
paramedian dorsal from the trunk; this has a straight
edge which is perpendicular to the outer surface,
vertically grooved and much thickened below in +the
middle, and which is presumed ‘o have lain in the
mid-line., Whether or not these paramedian scutes
agreed in number with the vertebrae is a questiom
which cannot be resolved at present. The overall
length of each scute always exceeds the length of a
vertebral centrum of the region from which it is
supposed to have been derived, the "caudal" scute
being especially long; but von Huene assumes that each
plate of Rauisuchus overlapped that which: lay behind
it, Thus the scutes may have equalled or evem

exceeded the vertebrae in number. In Mandasuchus, on

the other hand, the scutes are sometimes shorter than
the vertebrae, and they certainly overlapped each

other considerably; they must therefore have been more

numerous,




-285- e

A1l these three types of plate described by von
Huene - “cervical", "dorsal" and "caudal" - are longer
than broad. In the "cervical" there is a light
longitudinal ridge on the outer surface, in the
"Jdorsal" there is no ridge, and in the "caudalﬁ there
is a high oblique elevation with its summit lying
close behind the anterolateral cornér; in the ,
"cervical" and the "caudal' that portion of the plate
which lies medial to the ridge or elevation is wider
than that which lies lateral to it. 1In the "cervical"
the whole outer surface is lightly arched in a
transverse direction, sloping down laterally from the

ridge; in the "dorsal" it is similarly arched downwards

at the side. The “cervical" is wider behind than in
front and has a rounded—off posterolateral corner; the
"dorsal" plate is very slightly wider behind and has a

broad and obliquely rounded-off posterolateral cormer;

the "caudal" is of more or less uniform width, with

the posterolateral corner extended backwards to»ﬁOrm‘
a rounded acute angle and with the posterior border ;f
forming a "swallow-tail" with its fellow of the u

opposite side. The internal surface of the “dorsal

scute is described as being deeply concave in a

longitudinal direction. The "oervical" and the "caudal® ;
.bear an anteriorly direc%ed spine - in the "cervical" :

this seems to be a forward prolongation of the
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longitudinal ridge ~ which is perhaps more lateral in

position than is the corresponding spine in

Mandasuchus, for its lateral edge 1s continuous with

the lateral edge of the main part of the scute; in the
tdorsal" an anteriorly directed spine seems to have
been broken off from near the anterolateral corner.

No notch or excavation for the feception of the
anteriorly directed spine of the next posteriof plate
is described in either the “"cervical" or the "caudal';
on the inner side of the "dorsal" plate, however, a
slight longitudinal deepening is present .in the
lateral part of the scute near its posterior edge and
is deepest near that edge. The "cervical" is
described as being without sculpture, showing only
radiating fibres towards its edges. The iwin "cgudal"
plates rest upon (and are grown together with) median
redtangular plates which lie ventrally and show
transverse fibrosity; von Huene suggests that this
represents the transition from a double row of scutes

on the trunk and proximal half of the tail to a single

median row on the distal half of the latter, as in

Saltoposuchus.

Other plates described are narrower and smaller

than those mentioned aboves; they are from two to two

and a half times as long as broad. One end is long
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and tapering, the other-blunt; The outer side bears

‘a keel-shaped elevation in: the middle, often with a

summit-point, and has radiating fibres towards its

edges; the inner side is more or less flat. or lightly

‘arched and is free of ornament. Some of the plates

are symmetrical; these have a median concavity at the
blunt end which presumsbly overlapped the p01nted end
of the scute which followed. Von Huene suggests that
these may be paramedian scutes from the anterlor cgudal
region, despite the fact that they are much smaller
than the plates from his supposed "transition reglonP
(see preceding paragraph). The other scutes are
slightly assymmetrical, and von Huene supposes that
they may be derived from the animal's flanké - from
the sides of the body or the sides of the tail,

according to their size.

There is also- -z palr of‘very,small, almost. smooth,
roughly oval scutes;‘these could be.part of the armour

of the 1imbs.

Our knowledge of the dermal armour of Rauisuchus

is obviously very inadequate. The following paragraph

‘nevertheless attempts to summarise such tentative

concluéions a8 the comparison with Mandasuchus will at

present allow.
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The scutes of Mandasuchus and Rauisuchus resemble

each other in that they are not transversely elongated;
in that an external longitudinal keel is present (not
always in Rauisuchus); in that there is usually an
anteriorly_dirgcted spine; in that there is, on the
underside of at least some of the plates, a depression
for the reception of the anterior spine of the follow-
ing scute; and in that the plates are devoid of any
form of pitting or scuipture. On the other hand, only
one general type of scute (paramedian dorsal) is known

in Mandasuchus, while in Rauisuchus several different

types are known, including some which were probably
not paramedian in position; the lateral portion of the

scute may be wider than the medial in Mandasuchus, in

the ridged scutes of Rauisuchus the reverse holds truej
the anterior spine is placed more laterally in
Rauisuchus; and, while the tops of the neural spines

in the neck region of Mandasuchus are much flattened

and expanded for the support of the dermal scutes, im
the neck of Rauisuchus there is no such flattening or

expansion.

Sunmary.

Both the resemblances and the differences between

the dermal armour of Mandasuchus and that of

Rauisuchus have been summarised immediately above.
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Other important similarities lie in the form of the
teeth and of the dorsal vertebrae. The presence of a
pre-neural spine in the distal caudals of both may not
be particularly significant, for s similér~structure
has been reported in many reptiles, both archosaurs
and others (as, for example, theﬂprotorosaﬁrs

Araeoscelis and Microcnemus, the pseudosuchians

Prestosuchus, Stagonosuchus and Saltoposuchus, the

marine crocodilian Geosaurus and the modern gavials).

The bridge uniting the proximal ends of the two rami

of each haemapophysis is likewise a fairly commom

structure. The girdle-bones of Magndasuchus and

Rauisuchus are generally gimilar but nevertheless
quite distinct; the limb-bones of the latter genus
are so poorly known that valid comparisons cannot be
made. On the other hand, there are certain striking
differences in addition to those of the dermal
armour. These concern the length of the cervical

vertebrae (long in Mandasuchus, short in Rauisuchus),

the absence (in Mandasuchus) and presence (im

Rauisuchus) of a keel beneath those vertebrae, the

form of the cervical neural spines, and the length and

buttressing of the diapophysis in: the anterior dorsals.

In those characters in which it differs from

Mandasuchus (excepting the shortness of its neck and
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the presence of a keel beneath its cervical centra)

Rauisuchus differs also from Prestosuchus. In

addition, von Huene notes that reconstructions of the
skulls of the two Brazilian reptiles appear to differ

to a considerable extent, Prestosuchus being:

relatively irregular in its few positively known skull
characters, and that the scapula is much stouter énd

relatively shorter in Prestosuchus. Thus it will be

seen that the differences between Prestosuchus and

Mandasuchus on one hand and Rauisuchus on the other

are far greater than those between Prestosuchus and

Mandasuchus. It would therefore seem that Rauisuchus, :

although more closely related to the other two geners
than to the Stagonolepidae, should not be considered

a member of the same narrowly defined family as

Prestosuchus and Mandasuchus., Its systematiic position

mast remaim in doubt until better material of the genus
is discovered; information concerning the asrrangement
of its several different types of dermal scute is

particularly desirable.

A necessary consequence of the exclusion of

Rauisuchus from the family which includes Prestosuchus

and Mandasuchus is that the family cannot retain the

name Rauisuchidae. It is proposed that the new family,

defined below, be called the Prestosuchidae.
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v) The new family Prestosuchidae

Definition.

Very large pseudosuchians in which the main part,
if not all, of “he dermal armour (other than abdominal
ribs) consists of two paramedian dorsal rows oﬁfr
overlapping scutes resting upon the flattened and
expanded tops of the neural spines; these latter are
especially well developed in the neck and the anterior
part of the trunk. The scutes are more numerous than
the vertebrae. Each scute is approximately as broad
as long and is divided externslly by a longitudinal
keel into a medial horizontal portion and a lateral
portion which is inclined to the former at a
considerable angle, The keel is produced forwards
into a spine which lies beneath the next anterior
scute, fitting into a depression in the inner surface
of the hinder end of the latter. The weakly concave
inner surface is smooth; the outer surface may be
decorated with radiating fibres, but is otherwise free

of pitting or sculpture.

Prestosuchus from the ﬁpyer Rio do Rasto

Beds of Brazilj

Mandasuchus from the "Upper Bone Bed" of

(
Includes: g
( .
( Tanganyika.

Other probable characters of the family include
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the following:

Dentition thecodont; teeth recurved, laterally

compressed, anterior and posterior borders crenulated.

Vertebral centra generally lightly amphicoelouss
floor of neural canal deeply concave within each
centrum, except in posterior caudal region; tops of
neural spines, especially in anterior part of column,
flattened and expanded to bear dorsal scutes. About
twenty-five pre-sacral vertebrae. Cervical vertebrae
sometimes longer than dorsals. Dorsal vertebrae with
typical archosaurian shift in position of rib-
articulation; diapophysis supported by oblique
radiating buttresses in anterior dorsals; parapophysis
and diapophysis tend to form "spectacles"-shaped rib-
articulation and then to fuse in posterior dorsals.
Caudal vertebrae, except most anterior members,
flattened or furrowed beneath and with haemapophyses;

mid- and/or distal caudals with pre-neural spine.

Major limb-bones with hollow shafts; propodials
longer than epipodials. Scapula broad both dorsally
and ventrally, only moderately inflecied; coracoid
with small foramen. Humerus with high deltopectoral
crest, supinator process and ectepicondylar groove.
Acetgbulum closed; ilium with short anterior spiﬁe and

long posterior spine; pubis long, with small




-293~

obturator foramen, twisted proximally in typical
pseudosuchian manner, distally plate-like and directed
steeply downwards, thiokehing of lateral corner of
distal end; ischium also elongate, peduncle flattened
laterally and with sharp anteroventral edge, distal
end lightly thickened. Femur slightly sigmoidal, with
prominent fourth trochanter high on shaft; fibula with

anterior muscle-process; fibulare crocodiloid.

Although the definition of the family is based
primarily upon the nature of the dermal armour, it
must be extended to include certain archosaurs im
which the dermal armour appears to have been lost but
in which the anatomy of the internal skeleton seems

to indicate a close relationship to Prestosuchus and

+to Mandasuchus.

Other material referred to the Prestosuchidae
consists of two previously described genera, one
probably with and one probably without dermal armour
(see Sub-sections vi) and vii) below), together with
certain unnamed specimens, some of which are new (see
Chapters 5 and 6 below). All this material was also
found either in the upper Rio do Rasto Beds of Brazil
or in the "Upper Bone Bed" of Tanganyika. Both these
strata are usually considered to be of Middle Trigssic

age, for which opinion further evidence will be
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~adduced below (Chapter 8). The Prestosuchidae may
therefore be described as characteristic of the Middle

Triassic of Gondwanaland.

vi) Comparison with Stagonosuchus

Nowack's Ruhuhu collection of 1934-1936 included
two specimens of a very large pseudosuchian from the
"Upper Bone Bed". These remains, consisting of the
post-frontal bone and much of the post-cranial
skeleton, were described by von HUENE (1938a) as

Stagonosuchus nyassicus., To the same species he also

referred (1939b) the distal ends of two humeri,
described by HAUGHTON (1932) as "Stenaulorhynchus

ma,]'OI‘"‘ .

BOONSTRA (1953) claims that a single hﬁmerus
collected in the Ruhuhu by Stockley represents a new

species of this genus, S. tanganyikaensis. This bone
is much smaller than the humerus described by von
Huene and differs slightly in details of form and

proportion.

Von HUENE (1939b) has also suggested that the

pseudosuchian skull fragment erroneously described by~
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HAUGHTON (1932) as "Stenaulorhynchus stockleyi" may‘

also have belonged to Stagonosuchus. Presumably this

suggestion is based only on the great size of the

fragment.

Stagonosuchus is one of the only two genera of

pseudosuchian already described from the "Upper Bone

Bed"; indeed, it is the only genus which is fairly

well known. Because of this, and because of certain »

apparent similarities to Mandasuchus, it has been

compared with the latter in detail.

Vertebral column.

Like Mandasuchus, Stagonosuchus has lightly

amphicoelous centra with the floor of the neural canal

greatly deepéned within each. The most striking

differences between the vertébrae of the two genera

are those which could perhaps be attributed to their

disparity in size. In the much larger Stagonosuchus

the centra are comparatively stouter, most of them
being higher than long, and the neural canal is
relatively smaller; they also possess larger facets.
for the articulation of the ribs, especially in the
anterior dorsal region, where these facets are

enormous.

Cervical region.

!

The cervical vertebrae are much longer than the




=26

-

dqréals in both animals; this elongation is not

immediately apparent in the case of Stagonosuchus

because of the altbgether stouter and higher.build of

all the vertebrae. In Mandasuchus the longest vertebra

is the fifth cervical, in Stagonosuchus the supposed

fourth.

In Mandasuchus the axis is a little shorter than

the anterior dorsals, in Stagonosuchus it is not soj

but in both reptiles it has a high ventromedial keel.

The axis of Mandasuchus lacks the deep lateral hollows

possessed by that of Stagonosuchus, and the respéctive

neural spines appear to be rather different.

In both genera the only other cervical veriebra
to0 bear a ventromedial keel is the third; and in both
genera this vertebra has the additional peculiarity
of a muscle-process projecting backwards over each
postzygapophysial facet. The more postefior'cervicals
resqmble each other in having strongly constricted
,cenf?a which are either rounded beneath or with but
the faintest indication 6f,a median ridge. . One

difference, however, lies in the fact that Mandasuchus

has no intercentra after that of the axis, while in i

Stagonosuchus the third, probable fourth and probable

fifth cervical centra (but not subsequent-pre—sacrals)

t

appear to have facets for intercentra below their
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posterior faces.

Dorsal region.

Von Huene's "posterior cervical" of Stagonosuchus

compares most closely with the first dorsal of Manda-
suchus. Both vertebrae are considerably shorter than
the corresponding mid-cervicals. The parapophysis is
situated low down on the anterior edge of the centrum,

although no longer quite ventrally, and the diapophysis

is directed a little downwards. The diapophysial
buttresses are well developed; the anterodorsal : b
buttress continues to the end of the prezygapophysis

as a projecting ridge; and there are deep anterior and

inferior pleural concavities.

Subsequent dorsals differ in Stagonosuchus, as

mentioned above, in their enormous pafa— and dia-

pophysial facets. The parapophysis is situated half-
way up the side of the centrum, while the diapophysis
stands high above the latter. In both animals the

buttresses and pleural concavities are well developed;
the anterodorsal buttress continues to the end of the
prezygapophysis, and the anterior pleural comncavity is

broad.

In a yet more posterior vertebra of Stagonosuchus
the parapophysis is still at the front edge of the

centrum but is dorsal in position; the rib-facets are
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no longer so large, and the diapophysial facet is
inclined less steeply than in the more anterior part

of the column. - In what seems %o be g corresponding

vertebra of Mandasuchus the buttresses are still quite

powerfully developed; in this vertebra they are not.

Vertebrae from the middle of the back resemble
each other closely in the two reptiles, except in
those general features mentioned above. The para-
povhysis lies almost as high as the diapophysis and
the prezygapophysis, being connected to the former by
a short and thin anteroventral lamella. The upper
ends of the neural spines are thickened in Stagono-~
suchus and each::bears a longitudinal groove above;
this probably indicates that dermal scutes were
present along the middle of the animal's back. The |
hollowings in the sides of the more posterior
vertebrae of this region are situated higher in

Mandasuchus than in Stagonosuchus.

In the hinder part of the trunk the neural spines

of Stagonosuchus differ from those of Mandasuchus in

being much thickened above. Their dorsal surfaces: are

concave,

Sacrum.

The only preserved sacral vertebra of Méndasuchus,

the supposed second, is best compared with the




second sacral of Stagonosuchus. Both centra are

almost amphiplatyan. The base of the sacral rib,
around which there is a swelling, begins half-way up
the side of the centrum; the rib incorporates almost
the whole length of thevcentrum and is tilted forwards
and downwards. The uvper surface of the rib is almést
horizontal at the height of the neural canal and is

directed backwards (less strongly so in Mandasuchus

than in Stagonosuchus). The neural spine seems to

have been relatively thinner in Mandasuchus.

Caudal region.

The caudal vertebrae of the two animals are
generally similar, except in that their centra appear

to be relatively shorter in Stagonosuchus. In Manda-

suchus the centra of the supposed first two caudals
are rounded below, those of the supposed third and
fourth are flattened (the latter with the barest
indication of a furrow), and the fifth and subsequent
cent%a bear a longitudinal furrow posteriorly; in

Stagonosuchus the first two centra are éimilarly

rounded, the third is flattened with a-very light
furrow, and the fourth and following centra bear a
broad furrow. Facets for the haemapophyses probably

begin with the fourth csudal in Mandasuchus, with the

third in Stagonosuchus (where there may even be 'slight
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; indications of these facets on the second) ‘The.f
ktransverse processes turn obliquely backwards in both ;
'animals being broadest in the first caudal- in Manda-'
suchus there are very faint indications of the ventralrl
'buttresses on the supposed first cgudal only, in

Stagonosuchus these indications are presen$ on the

second caudal also and to a smaller extent, on the
third. There is a -hollow beneath the transverse

process of the supposed first caudal in’ Mandasuchus,

and a trace of the same in the second-'in Stagonosuchus

the hollowing is deep, of a rather differeni shape, '
and is present in the first caudal only. The neuralvl

spines are inclined slightly~backwards‘1n both animals.

One preserved distal caudal of Mandasuchus -

(specimen no. 63) bears a pre-neural spine° this'
vertebra has no transverse process. The 1solated

neural . arch of a middle caudal of Stagonosuchus, still

bearing a small transverse process, has a Similar but

 more powerful‘pre-neural‘spine.:

Pectoral girdle.

The scapula and corac01d of Stagonosuchus are 80

badly preserved that they are useless for comparatlve

purposes.




Fore-1linmb,
H‘me rﬁ.s » ‘

There is‘a_great resemblance between the geners.

The humerus of»Mandasuchus; however, is relativelf

longer and more slender than that of Stagonosuchus,

and the degree of‘torsion between the‘ends"may be a
little less. Features common fo both humeri includé:
deltopectoral crest with its apex lylng nearly as
'hlgh -as the caput; a supinator process and an ectepl—
condylar groove of remarkably similar form, a |
continuation of the distal.articulating sﬁrféce 6n to
the pre-axial surface of the ectepicondyle; a semi-
circular deepening in the middle of the anteroventral
side of the distal end; and a similar deepening on: the
posterddorsal gside, less sharply défined and. reaching: |

further proximally.

Radius..

A small fragment ofVStagonoéuchus is described
as being either-the~disfai end.of the righf radius or
the proximal end of the 1eft. In faCt‘it is 1ike‘
nelther of the supposed ends of the radius of: MEEQET
suchus, for its end—surface stands obliquely 1nclbned
to its 1ongitudinal axis and 1s irregularly crescentie

in form. Further, the shaft bears two 1ongitudina1

 ho11ows ‘near. its ‘end, one deep and the other shallower?

e A
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neither of these i8 present in Mandasuchus.

Pelvic girdle,

Ilium.

Here there is a great similarity. The long and
powerful posterior spine, bearing the medial crest on
its inner surface, is relatively a little longer in

Mandasuchus,

Pubis.
There is again a strong resemblance extending to

almost every detail. The Stagonosuchus pubis is long,

narrow and plate-like, forming but a small part of the
acetabular surface; a small oval obturator foramen

lies near the proximai end; the thick lateral edge i
becomes thicker distally and terminates in a club- {
shaped swelling beneath the plate; the thin medial f:

edge bears a somewhat thicker contact-surface for the

other pubis just before the distal end; and the distal
end-surface is convexly rounded. The only apparent
differences between the two animals lie in the

curvature of the bone. The torsion at the neck of the

|
pubis seems to be greater in Mandasuchus. Viewed from w

the side, the pubis of Mandasuchus is seen to be curved

in a regular manner, the plate becoming directed

gradually more and more ventrally towards its distal
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end; that of Stagonosuchus is curved irregularly, for

it isrbent downwards fairly strongly near its proximal
end, is then straight for some distance, and finally |
bends a little upwards. Viewed from above or below,
the outer border of the pubis appears concave in

Mandasuchus, being furthest from the mid-line prox-

imally and then converging towards it to run parallel

to it in its distal part; in Stagonosuchus, on the

other hand, the outer margin is more or less straight.

Ischium.
The general likeness is somewhat obscured by the
fact that the outline of the bone is a little more

rounded in Mandasuchus and more angular in Stagono-

suchus, TFor example, the acetabular border forms a

smooth curve in Mandasuchus, while in Stagonosuchus

it contains a fairly sharp angle of about 105'degrees;
In almost every other respect the two ischia are alike;
each bears a more substantial part of the acetabular
surface than does the pubis; and each has a long
peduncle, which is thick posterodorsally, narrows to

a sharp keel anteroventfally, and islthickened at its

distal end. However, Mandasuchus shows no trace of

the deep groove which in Stagonosuchus runs along the

posterodorsal edge of the peduncle, in the possession

of which it resembles Prestoguchus and the'Triassic
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pachypodosaurs; nor is there any trace of the small

muscle-scar which in Stagonosuchus lies anteriorly on

the lateral face of the peduncle, just behind and below
the proximal expansion. (It must be admitted that no

ischium of Mandasuchus is well preserved in this

"region). The existence of a median symphysis between

the two ischia is not in doubt in Stagonosuchus, for

in one specimen the two bones are preserved in their

nagtural juxtaposition.
Hind-limb.,

Tibia.

The proximal end of the tibia of Stagonosuchus,

all that is preserved of this bone, is completely
different from that of any other known Thecodont

(including Mandasuchus); and, according to von Huene,

shows a striking accord with the tibia of the Upper
Cretaceous titanosaurs. The proximal articulating

surface of the Stagondsuchus fragment is Quite flat

and lies very obliquely to the longitudinal axis of

the bone, being higher in front than behind; the
anteromedial corner of the head is prodﬁcedvﬁpto an
anteriorlyvdirected'ridge which extends_dowh‘fhe‘head
as far as the beginning of the shaft; a groove running -
lateral to it. The whole tibial head projects ;

strongly anteriorly, while in Mandasuchus it projects
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. posteromedially.

Dermal scutes,

Dbrsal scutes, present in Mandasuchus, have not

been found in Stagonosuchus. The expanded nature of -
the apices of some'ofkitS'neural spines might'never-
theless indicate that such scutes were also present in

the latter genus.

Summary.

Stagonosuchus is much larger than Mandasuchus and

its vertebrae and limb-bones are relatively shorter
and stouter. The inferred presence of cervical inter-

centra in Stagonosuchus is another noteworthy

difference. But, if the extraordlnary fragments which
-von Huene ascribed to the radius and the tibia of his
animal be set aside, — and they are indeed puzzling, -

then it is true that the rest of the skeleton shows a

striking similarityrto.that,of‘Mandaeuchus. FVertebral
column, humerus andrpeivis agree. in detail as well as
' ih'general form. In the vertebral column the following

common peculiarities méy‘be instanced:
"i) Elongation of thevceryicals.
ii) Presence of a ventromedial keel in. “the axls and

following vertebra, but not in the Gthers.

s
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iii) Presence of a muscle-process above the post-

zygapophysis of the third cervieal.

iv) Beginning of ventral furrows and haemapophysial-
facets at approximately the same positions in the

tails of the two animals.

v) Presence of a pre-neural spine in the mid- and/or

distal caudals.

Thus, from the nature of the post-cranial endo-

skeleton, it cannot be doubted that there is a close

relationship between the two genera, and henceforth

also between Stagonosuchus and the South American

Prestosuchus., This is in accordance with the findings

of wvon Huene, who concluded that Stagonosuchus was

"ein ostafrikanischer Stagonolepide aus nHchster
Verwandtschaft der gleichaltrigen sUdamerikanischen
Rauisuchinae, doch grtsser als diese und im einzelnen

abweichend". But, if Prestosuchus and Mandasuchus are

no longer to be considefed as members of the Stagono-

lepidae, then neither is Stagonosuchus; it may be placed  ?
with the former genera in the new family Prestosuchidae.
The diagnostic feature of that family, the dermal

armour, is unknown in Stagonosuchus, but its presence

may be inferred with confidence. The peculiar radius

and tibia may denote some particular specialisation in

the animal's mode of 1life.
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vii) Compariéon with Spondylosoma and with other

supposed saurischian remains from Brazil

Spondylosoma absconditum von HUENE (1935-1942) is

a supposed saurischian from the upper Rio do Rasto

Beds of Brazil. Mandasuchus, although a pseudosuchian,

seems t0o resemble Spondylosoma very closely; a

detailed comparison of the two genera has therefore

been made. (See also Plates 51-53).

The Spondylosoma material discovered consists
only of two teeth, nine vertebrae, complementary
portions of two scapulae, the proximal parts of a
humerus and a pubis, and the distal end of a femur;
the distal end of a radius may also belong to this
genus, Several individuals are represented even among
this small guantity of material, for oﬁe tooth and omne
vertebra were found in localities separate from each
other and from that in which the rest of the bones
were found; while even the major find comprises
vertebrae which are not of commensurate size. Vom
Huene has no proof that the girdle- and limb-bones are
correctly associated with the eight vertebrae, but
considers it probable on grounds of propinquity,

absence of other fbssils (except for Stahleckeria and

one cynodont canine tooth), size, and manner of

preservation.

AT
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The anterior ﬁalf of a cervical centrum and a
supposed tibia without a distal end, found in the
same beds and described in the same section, are

merely referred to "Saurischier",

Size.

The Spondylosoma material is derived from

individuals which are of about the same size as the

Mandasuchus type-specimen (no. 11b), and which must

therefore be much smaller than the largest Mandasuchus

(specimen no. 63).

Teeth.
The teeth of Spondylosoma, like those of Manda-

guchus, are laterally compressed so that the base is

oval in section. The lightly recurved crown tapers

regularly to a point, and its sharp anterior and

posterior borders bear "pglisadenkerbung" - rectangular

crenulations,

Vertebral column.

Cervical and anterior dorsal region. (Plate 51).

In the form and position of their rib-facets and

supporting buttresses, the two "ecervical® vertebrae of

Spondylosoms (according to von Huene, a posterior

cervical and the probable penultimate) correspond most

closely with the last cervical vertebra and the first

rp et e it




dorsal of Mandasuchus; they will therefowe be

compared with these. (It is difficult %o determime

whether the §pondy1090ma vertebrae are comsecwtive or

not; the zygapophyses do not fit together properiy,

but a certain amount of distortion may have-takem
ﬁlace)."The following characters are commom to both
~pairs of vertebrae: The parapophysis is borne at the
anteroventral corner of the centrum,_aﬁd the dowmwardly
directed diapophysis is borne entirely on the meural
arch; the diapophysial buttresses and the pleuwral

concavities (except the superior) are mOdErately well

developed. (In the cervical vertebrae of Mandasuchus,

except the last, they are not developed at all), The
anteroventral lameila runs towards the anterior border
of the centrum and does not comnnect with the para-
pophysis. In the anterior vertebra of each pair the
anterodorsal buttress runs only to: the root of the
prezygapophysis, in the posterior vertebra almost to
its end., The vertebrae are also*alike ﬁnzmbre genegall"

characterss; in bothvgenera the centra are strongmyr

constricted, rounded bengathu(in‘Spondylosoma there iis
a very faint short median ridge at the fromt end of
eaeh'centrum) and weakly amphicoelous, and the éygaf

pophyses are'very gimilar.

T

There is a marked difference, however, in the
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degree of elongation of the centra im these two pairs
of vertebrae. The following figures are the ratios of
the length of each centfum to its mean diameter, those
for specimen no. 11b being only very approximate
because of the poor preservation of these particular

vertebrae in that individual:

anterior  posterior
vertebra vertebra

(Ced?) (DL?)

Mandasuchus type-specimen 1.46 1.21
no. 1l1b)

specimen no, 13 1.33 1.11

Spondylosoma 2,05 1.70

It is apparent that these vertebrae are very much more

elongated in Spondylosoma than in either of the East

African specimens, This need not indicate a greater
elongation of the neck region relative to other parts
of the body, for the vertebrae from other regions of
the column are also longer and more slender iIn

Spondylosoma than in Mandasuchus. In this connexion

it will be relevant to compare the length: of each
centrum with that of a typical dorsal cemtrum from the

same (in Spondylosoma, probably the same) animal:
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anterior posterior
vertebrsa vertebra

(CedB?) (D1%)

Mandasuchus type-specimen 1.21 1.00
no, 11b)

Spondylosoma 1.37 1.24

Prom this it would appear that, even allowing for the

generally more slender nature of Spondylosoma, the

vertebrae of this region are more elongated in that

animal than in Mandasuchus; this is presumably for

incorporation in a longer  functional neck.

It should be remembered that other cervical

vertebrae of Mandasuchus, anteriorrtO*those under

discussion, are slongated to a much greater degreej;
they are up to one and a half times as long as a

typical dorsal.

Another difference between the genera lies in the
form of the neural spines of these vertebrae; although

just as long antero-posteriorly, those of Spondylosoma

are relatively much higher and more slender than those

of Mandasuchus and lack the flattened and expanded

tops. The top is somewhat thickened, however,
esyeciallj its front part in the spine of the posterior

vertebra.




Dorsal region.’

Four dorsal vertebrae of Spondylosoma are

available for study. Von Huene describBes them as the
"probable first" (the isolated veftebra), an: "anterior®,
g "middle" and a "posterior" dorsal. Their cewmbtra are
constricted and weakly amphicoelous, those of the
"first" and “"posterior" vertebrae being very lightly
saddle-shaped behind; their sides are hollowed out at:

+the base of the neural arch.

The supposed first dorsal vertebra compares best

with the third dorsal of Mandasuchus; it is, however,

badly preserved. The elongation ratio of the cemtrum

is greater than in the Mandasuchus vertebra (Manda~

suchus specimen no, 13 - 1.12, Spondylosoma - 1.39),

and the centrum differs also in that it i's weakly
keeled. In both vertebrae the large parapophysis lies
with its upper border just below the level of the
threshold of the neural canal; and the powerful
diapophysis, projecting almost horizontally, is brokemn
off to show a quadrangular transverse sectiom. ALYl
four supporting buttresses are present, the two:
ventral being short; the anterior, posterior and
inferior pleural concavities are deep. Other

differences lie in the facts that the postzygapophyses

do not project behind the centrum of the Spondylosoma

[
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vertebra, and that the base of the neural spine is

axially shorter in the latter.

The “anterio?" dorsal vertebra 6f Spondylosoma is

badly preserved, with the transverse processes and the
neural spine entirely lacking. The prezygapophyses
are very small and the inward inclination of their
facets is only slight. They project but very little
in front of the centrum; the postzygapophyses; on the

other hand, project behind for a consider<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>