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InTRODUCTION.
Historical Review.

THE Gosau formation, nearly correspondingin age to the Upper Green-
sand of this country, is represented at Neue Welt, near Wiener Neu-
stadt, by freshwater deposits full of such freshwater shells as Melania
and Unio, and land-plants such as Banksia and Pecopteris. The for-
mation and its fauna have been described by Profs. Suess, Zittel, and
many others ; but, although the late Dr. Stoliczka detected a tooth
imbedded in the coal of the formation, no important knowledge was
obtained of the vertebrate fauna of the Gosau beds until Prof. Suess
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was so fortunate as to obtain the assistance of Bergverwalter Paw-
lowitsch in conducting excavations. These were carried on with
admirable skill ; timber drift-ways were driven into the rocks, with
the result that they penetrated into a perfect cemetery of the remains
of Cretaceous reptiles. The remarkable collection thus obtained
was intrusted for description to Dr. Emanuel Biinzel, whose memoir
upon it was published in 1871 in the ¢ Transactions of the Tmperial-
Royal Geological Institution.” Subsequently more specimens were
discovered ; and in Easter 1879 my honoured friend, Prof. Suess,
invited me to visit Vienna to examine these specimens, with the
object of making them available for the advancement of knowledge
by publication. With the assistance of the Royal Society I gladly
undertook this work, and spent a month in Vienna studying the
thousands of fragments which had been obtained. The great mass
of these, mere comminuted bones, proved of but little value; or,
rather, the time that I could give to their study enabled me to piece
together but few specimens that were likely to prove interesting.
There were, however, other important remains, which Prof. Suess
had already reconstructed and pieced together with great patience
and perseverance, that had produced many indications of lost animal
forms out of a chaos of débris. I soon found that Biinzel’s
views and my own presented certain differences. His memoir,
which extends to eighteen quarto pages, and is illustrated by eight
plates, describes the following species—Crocodilus carcharidens,
Iguanodon Suessit, Struthiosaurus austriacus, and Danubiosaurus
anceps. Other remains are referred to the genera Hylwosaurus,
Scelidosaurus, and Lacerte ; while certain specimens are classed as
“Crocodili ambigui,” Chelonians, and indeterminate remains. All the
specimens which he described are figured ; but the artist has so im-
perfectly appreciated the details of character of the fossils represented
in Biinzel’s plates, that it is impossible to form from them a just
opinion of these fossil reptiles. After examining the specimens,Ihave
come to the conclusion that some of Biinzel’s identifications may be
modified. I am unable to recognize Scelidosaurus, of which Biinzel
figures a claw-phalange, tail-vertebre, and dermal armour. Hyleo-
saurus is another genus doubtfully cited, resting upon a single scute,
which it may be well to discard. Lacerta is a genus that certainly
cannot be recognized, although the author refers to it parietal and
postfrontal bones, the articular element of the lower jaw, and the
right side of the lower jaw, vertebre, fragments of ribs, humerus,
radius, and femora. But the genus Lacerta could here only be used
in the sense of animals of the Lizard group.

For reasons that will be adduced, the Crocodilus carcharidens,
founded upon a fragment of the lower jaw, cannot be referred to the
genus Crocodilus; while the Danubiosaurus anceps was founded in
error, and the remains, instead of being lacertilian, belong to other
orders and other parts of the skeleton than those identified. Stru-
thiosaurus being founded on a single specimen, remains an interesting
type; but I feel constrained to refer the Jguanodon Suessii to a
distinct genus.
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The vertebre, plate i. figs. 24-26, regarded as crocodilian, per-
tain to a small Dinosaur; ﬁgure 27 in the same plate, reoarded a8
the dorsal rib of ‘a Crocodlle I interpret as the cerv1cal rib of a
Dinosaur. The vertebre, regarded as crocodilian, which are figured
in pl. ii. give evidence of a second and larger species of Dinosaur,
and exemplify its cervical, caudal, and dorsal vertebrz.

On plate iii. fig. 1, the specimen regarded as the right side of a
hinder dorsal rib of a Teleosaur I regard as the shaft of the femur
of a new Dinosaurian genus. Figures 2-4, described as a crocodilian
femur, is the femur of the larger Dinosaur. Figures 5, 6, called
fragment of lower jaw of a Lizard, is certainly neither a fragment
of jaw nor a Lizard-bone, but the proximal end of a large rib of a
Dinosaur. Figures 12, 13, called the upper half of a crocodilian
humerus, I regard as the proximal part of a Dinosaurian fibula.

In plateiv. figs. 1, 2, classed as dermal bones of a Crocodile, I refer
to one of the large new Dinosaurs. Figure 3, described as the right
iliun of Jguanodon Mantellz, is certainly a coracoid of a large Dino-
saur. The tail-vertebra on thesame plate, referred to Scelidosaurus,
are caudals of the same Dinosaurian genus already referred to. The
figures 11, 12, called phalange of crocodilian, is a Dinosaurian meta-
carpal or metatars'xl and the claw-phalange (figs. 4, 5), referred to
Sc:lidosaurus, probably belongs to the same animal.

The figures of the remarkable skull of Struthiosaurus, represented
on plate v., are all unsatisfactory, since they give but a vague idea
of its structure. Figures 7-9, described as the rib of a lacertilian
(Danubiosaurus anceps), represent the scapula of the larger Dinosaur.
Figure 10, termed claw-phalange of Danubiosaurus, was shown by
Prof.Suess to be a piece of Dinosaurian armour, since he fitted it to
a remarkable horn-like scute of the larger new Dinosaur.

On plate vi. figs. 1-3, is represented another example of the large
Dinosaurian scapula, there interpreted as the rib of Danubiosaurus
anceps. Figures 4,5 are said to represent the left ilium of this
imaginary animal ; but they are really the costal plate and blended
rib of a large and remarkable new Chelonian type. Figures 8-10,
termed bodies of vertebr: of Lizard, are vertebra of the same species
of Crocodile represented on plate i. Figures 6, 7, described as the
articular part of the lower jaw of a Lizard, are really the articular
end of the lower jaw of a Pterodactyle of the genus Ornithocheirus.
I concur with the identificationof fig. 11, as vertebra of a Lizard. The
bone represented in figures 12, 13, termed dorsal rib of Lizard, is the
fibula of a Crocodile. I am unable to recognize satisfactory Lizard-
characters either in the humerus figured in this plate or in any of the
bones represented in plate vii., while that represented in figs. 22 and
23, termed a rib, seems to me to be a femur of a new Dinosaurian
genus. The Dinosaurian dermal armour in this plate, referred to
S:elidosaurus, must be associated with the bones of one or the other
of the large Dinosaurs already referred to.

All the specimens on plate viii. are Dinosaurian ; and I should only
differ from Dr. Biinzel in referring them, together with fig. 1 (which
he terms tail-vertebrae of a crocodilian) to the principal Dinosaur.
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Figures 2-4 are termed by the author vertebra of a feetal Dinosaur ;
but I am not aware of any evidence which enables us to determine
a matter of that kind, and I refer it to the same animal as the so-
called Lizard-bones (pl. vi. figs. 14, 15, pl. vii. figs. 1-4).

Indicating these and some other differences of opinion from Prof.
Suess, and arranging the material, old and new, into species accord-
ing to my interpretation, I was invited to deal with the remains in
such a manner as my conclusions made necessary. As the time
available did not suffice for description of the whole collection, I was
generously permitted to borrow, from the museum of the University
of Vienna, the more important specimens, which required further
study or to be figured. The results I now offer to the Geological
Society. The subject confessedly presents great difficulties; and in
the following memoir I have dealt with it to the best of my ability.
As already stated, the bulk of Dinosaurian vertebre, scutes, and
limb-bones are referable to two species of the same genus differing
in size and other characters. This genus is certainly new. But when
we come to examine the corresponding skull-fragments, there are two
species indicated (by lower jaws)which are both of about the same size.
There is also the somewhat smaller Dinosaur indicated by Binzel
as Tguanodon Suessi; and there are teeth that appear to be referable
to two other Dinosaurs, one resembling Lalaps or Megalosaurus, and
the other somewhat approaching the Scelidosaurian pattern. Hence
there is great difficulty in referring the right jaws to the skeletons ;
and there is absolutely no evidence to show whether the hinder skull-
fragment, called Struthiosaurus austriacus, belonged to one of these
species, or is the only specimen of the animal hitherto discovered. I
have therefore some doubt whether, in the endeavour to make the
subject clear, a synonym or two may not be introduced, which can
only be got rid of by the discovery of additional materials; and I put
my views forward with some diffidence.

Of the new Chelonian indicated by costal plates which were sepa-
rate from each other at the lateral margins, I find no other evidence
except postfrontal bones indicating a skull covered with an elaborate
pattern of minute scutes, and a strong but imperfect coracoid bone.
Both these latter remains, however, are so typically Chelonian,
although the skull-bones joined by squamose overlap instead of by
suture, that I have no doubt of the propriety of including the costal
plates in the Chelonian order, singular as is their form. This remark-
able animal is associated with Emydian types which differ in no
important respect from existing genera. The Pterodactyles are very
imperfectly represented, and badly preserved, and require but brief
notice. The Crocodilians, however, are more curious, partly from their
remarkable resemblances to types previously known in the Green-
sand of New Jersey and Cambridge, and partly from displaying new
characters in the vertebre.

All the species hitherto discovered are peculiar to the deposit, and,
with the exception of those temporally referred to Crocodilus, Emys,
Ornithocheirus, and Megalosaurus, must, as it seems to me, be located
in new genera. The most important new type is the Dinosaur Cra-
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teomus, represented by two species; the other Dinosaurian genera
are Doratodon, Rhadinosaurus, Mochlodon, Ornithomerus, Oligosaurus,
and Hoplosaurus.

Condition of the Spectmens.

Almost all the bones are in fragmentary condition, and somewhat
distorted by the effects of pressure. Being hollow, they have some-
times become greatly crushed ; and were it not that both right and
left bones are usually preserved, it would often be difficult to avoid
being misled by appearances which result from conditions of fossili-
zation. Unfortunately almost all the long bones have lost their
articular extremities, and although in some instances this may
perhaps be the result of fracture, yet in most cases it is certainly a
consequence of decay of the bones before they were covered up in the
deposit. I do not speculate as to whether the articular ends may
have been eaten off by large carnivorous contemporaries ; for there
are no indications of tooth-marks or other evidences of animals
which might thus have mutilated the specimens. No doubt to some
this condition wonld be proof that the remains were derived from
an older deposit ; but since the Wealden and Cambridge Greensand
and Stonesfield Slate all have a number of bones in a not dissimilar
condition, it seems to me less hypothetical to find an explanation
of their condition in prolonged maceration, coupled with the litho-
logical and petrological modifications which the deposit has since
undergone. There is, however, no record of natural association of
any of the remains; yet, as they have mostly come from the same
locality, it is probable that remains which agree in size and anato-
mical characters may, in most cases, with certainty be referred to
the skeleton of the same individual, since duplicate parts of the
skeleton are almost unknown in each species. There may perhaps
be a certain amount of doubt as to the correct association of the
remains which I have ventured to put together ; but this is a doubt
which the anatomist will best appreciate who can realize the nature
of the studies which have led me to group the bones as here set
forth.

Mocrropox Svessit (Binzel). (Pl. XXVII. fig. 1.)
See Biinzel, 1. c. p. 8, pl. iii. figs. 7~11.

One of the most beautifully preserved specimens is a right dentary
bone of a small Dinosaur which at first sight exactly reproduces in
miniature the characters of the Iguanodon of the Weald; but it
differs in a character so remarkable that, had it occurred in a living
animal, no hesitation would have been felt in relegating the jaw to
a distinet genus. Anterior to the teeth, the symphysial extremit
of every Iguanodon-jaw bends round so that the rami form a l.K
shaped curve ; but this specimen is straight, and the anterior inward
inflexion is scarcely appreciable, so that the snout was evidently
sharply pointed, and therefore indicative of a new form of head.
The fragment is little more than 73 centimetres long, and the tooth-
bearing part of the jaw 17 or 18 millimetres; the height at the
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posterior end to the top of the coronoid process, which is imperfectly
preserved, is 3% centim. The external surface is smooth, rounded
at the base, with a strong rounded ridge descending from the ante-
rior margin of the coronoid process, and extending downward and
forward along the jaw, dying away in front, and placed well above
the middle of the side. Above this ridge the area of the jaw, ex-
tending inward to the alveoli, is flattened almost horizontally at
the back ; but the area becomes more oblique anteriorly, and undi-
stinguishable as the ridge subsides. Along its upper and outer
margin towards this ridge is a series of foramina which are elongated
or ovate—four of them larger, and half-a-dozen smaller. The area
below the ridge is {lattened towards the posterior limit of the dentary
bone ; anteriorly it is flattened and pointed, being bevelled on the
inferior border for its union with the other ramus, and on the supe-
rior border terminating in an oblique area, which is compressed from
side to side and channelled by a somewhat deep groove. Whether
this groove is merely vascular, or whether it may have contained a
few premaxillary teeth, is a matter upon which I have no evidence.
It is about 16 millim. long, wider and deeper behind than in front,
and, as in the Wealden Iguanodon, has the inner border more ele-
vated than the outer border. Below it are three or four vascular
foramina. Both the inner and outer extremities of the jaw below
are roughened, and indicate that the symphysis was loose, but held
together by ligamentous unjon. As usual, the external outline of
the bone, when viewed from above, is moderately convex, and its
thickness from within outward continues to increase from before
backward almost to the coronoid process. The inner side, which is
slightly crushed, displays ten alveoli. Portions of five or more teeth
are seen in the jaw; and there are impressions of others and empty
sockets, indicating ten in all, The first tooth, which is unfortu-
nately imperfect (wanting the extremity of the crown), is remarkable
for the smoothness of its inner surface, which, however, is elevated
into a very strong median ridge, leaving the sides slightly concave.
The serrations visible on the anterior margin are slight, and do not
extend down the tooth. It is not sufficiently elevated to have come
into wear. All the succeeding sockets are empty, owing to the teeth
having dropped out; but most of them show successional teeth
coming up, which have not yet reached the level of the outer alveolar
margin. The second and third teeth are broken away on their ex-
ternal part, and not recognizable. The fourth tooth, also wanting
the extremity of the crown, still shows the same enormously deve-
loped median ridge ; but external to it are, on each side, about half-
a-dozen fine parallel ridges which have sulcations behind them of
about their own width. The fifth tooth only just shows the top of
its crown coming up low down in the alveolus. The sixth tooth is
the best developed, was apparently the largest, and occurs near the
thickest part of the jaw. Its pattern is like that of the last deseribed :
only the strong median ridge or keel is much sharper, and the lateral
concavities deeper, in accordance with the width of the tooth. The
lateral ridges run up and terminate in the sharp rounded lanceolate
Q.J.G.8. No. 148. 2T
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margin, and give it a crenulate appearance, which is due to their
elevation. The median ridge terminates in a point, which is rounded
and does not project beyond the tooth-margin. The tooth is slightly
displaced, and leans backward towards the seventh socket. Low
down in the seventh socket the crown of another tooth is seen. The
eighth socket is empty. The ninth socket has lost the successional
tooth, but displays the external impression, and shows it to have
been marked with a median ridge and lateral finer ridges somewhat
radiating upward. The tenth socket appears to have been small ; it
is imperfectly preserved, and there is no evidence as to its form or
character ; but a groove, which is smooth, is placed behind the last
socket mentioned, and just in advance of the coronoid process.
Hence these teeth appear to differ from those of Iguanodon in the
persistent development of a powerful median ridge and in the stri-
ation of the external surface. Behind the alveolar border the bone
becomes squamous and thin, having overlapped the surangular bone,
though there is no trace of a separate coronoid element, from the
suture entering into the coronoid process. An opercular bone, or
its representative ossification, appears to have extended along the
broad subdentary groove at the base of the bone margining its upper
part, while the angular bone, if it were distinct from the surangular,
would appear to have reached far forward along the base of this
groove, and to have rested on a thin ledge of the dentary. The
submaxillary groove, in its anterior third, becomes shallow, but
persists to the symphysis. The region of the symphysis has no defi-
nite outline.

Two separate teeth, both such as may belong to this species, have
been found. They are of small size, and may have belonged to
this individual specimen. One belongs to the lower jaw, and might
be the eighth tooth of the specimen described. The other is an upper-
jaw tooth. The tooth from the lower jaw (Pl. XXVII. fig. 2) shows
that the crown curves outward at a considerable angle to the fang ; its
outer margin is worn, showing that the teeth worked together with
a scissors-like action, the lower-jaw teeth being, as usual, internal
to those of the upper jaw. The external surface is marked with
about half-a-dozen primary ridges ; between these, in the middle of
the tooth, are finer ridges; and across them run transverse lines of
growth. There is no median external ridge. The internal aspect
of the crown is essentially the same as in the specimens described
in the jaw itself. The median ridge, however, is not prolonged
down the fang; and hence there is a slight constriction at the base
of this ridge; and the elevated lateral ridges sharply define this
side of the crown from the smooth lateral areas.

The upper-jaw tooth (Pl. XXVII. figs. 3, 4) has the crown simi-
larly curving inward from the fang. The fang is compressed from
side to side, so as to give a subquadrate section. There is a slight
constriction between the crown and the fang on the outer or cutting
edge, but no constriction on the inner edge. The fang is imperfect
at the base; but the total length of fang and crown, as preserved, is
18 millim. The worn surface (fig. 4), like that aspect of the tooth
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itself, is convex from side to side. The unworn part of the crown
below is vertically striated ; but the ribs are fainter than on the lower-
Jjaw tooth. The inner surface of the crown is subquadrate, marked
with eight vertical ridges, which are moderately elevated, stronger
and wider apart on one side of the tooth than on the other. The
height of the crown is about 8 millim., and its width about 7 millim.
Its thickness at the base is about 4 millim.

Parietal bone of a small Dinosaur (probably Mochlodon).
(See Biinzel, pl. v. fig. 11, p. 14.)

The parietal bone of a small Dinosaur (P1. XXX. fig. 1), which was
regarded by Biinzel as a Lizard, shows, as I take it, the parieto-frontal
suture in front, and an indication that the postfrontal bone was given
off from the expanded anterior outer corner, much as in Iguanodon.
The under and interior surface of the bone, however, is much more
lizard-like in some respects, seeing that it did not enclose a brain-
case after the pattern demonstrated in Zguanodon, Hypsilophodon,
Struthiosaurus, and other genera. The bone was relatively thin, but
appears to have been united by a not very intimate suture to bone
below, which formed the lateral wall of the brain-case. The bone is
imperfect posteriorly, being fractured ; superiorly it is divided into
three areas:—a median triangular area with concave sides, which
becomes narrower posteriorly till it disappears at about the line of
fracture (this surface is slightly convex from side to side in front);
and two lateral areas for the attachment of muscles working the
lower jaw, which converge posteriorly, and in converging are more
highly inclined to each other. Their superior limit is sharply de-
fined by a ridge, which becomes elevated posteriorly, and is appa-
rently passing into a median crest, and is also elevated anteriorly at
the point where the postfrontal suture is visible. The length of
the fragment is 2 centim.; its width in front, as preserved, is 2
or 3 millim. more; its width posteriorly is 1} centim. There is
no foramen parietale. The characters are certainly such that the
bone might well be referable to the skull of a Lacertilian; but it
would be hazardous to determine absolutely on such evidence whether
the bone really pertained to Jochlodon Suessit, as is rendered pro-
bable by its Iguanodont form.

Scapula (probadly of Mochlodon).

The imperfect proximal end of a small scapula (P1. XX VIIL. fig. 1)
presents somewhat Crocodilian characters. The fragment is only
4 centim. long. It shows the humeral articular surface and part of
the sutural surface for the coracoid. The character which especially
distinguishes it from Crocodiles is the extraordinary lateral position
of the humeral articulation, in consequence of the sutural surface for
the coracoid being prolonged beyond it. This articular surface is
21 centim. long, 11 centim. wide proximally, and narrower towards
the sutural surface. The bone is a little crushed, but was concave
from above downward, and flattened in the antero-posteé'ior direc-

2T
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tion. Hence the surface is narrower, more vertical, and more
elongated, and especially more concave than in the Crocodile; but
there is a slight angle rising as a short ridge from the hinder exte-
rior corner of the articulation, directed upward and forward, repre-
sented in Crocodiles by a similar fainter ridge. Only the posterior
part of the coracoid suture is preserved. It makes an angle of 45°
with the humeral surface when seen from the front, and an angle of
90° when seen from the side. The bone is narrower in front and
behind than in the middle, where it is 12 millim. thick. So much as
is preserved is 21 centim. long. Its external margin is convex ; the
internal margin appears to have been straighter. At the angle above
its union with the humeral surface there is a small depression.
Owing to the fact that the bone thickens externally with the humeral
surface, the area anterior to that surface is concave and smooth.
The concavity is directed obliquely downward and forward. There
are indications that the anterior margin of the bone was deve-
loped into an angular ridge, which may have corresponded with
that of the Crocodile. The visceral surface of the bone was concave
from above downward, and, though crushed, appears to have been
flatter from side to side, more rounded on the anterior margin, and
more compressed on the posterior margin about the humeral articu-
lation than in Crocodiles. The blade of the bone, however, was
similarly constricted at the fracture, where it is less than 2 centim.
wide and about 1 centim. thick as preserved, convex in front and
flattened behind. Though this bone is on the whole Crocodilian in
its characters, it is also Dinosaurian, and perhaps makes the nearest
approximation to the scapula figured by Prof. Marsh in the fore
limb of his five-toed Dinosaurian Camptonotus disper.

STRUTHIOSAURUS AUSTRIACUS, Biinzel.
(See Biinzel, pl. v. figs. 1-6, p. 11.)

The hinder part of the skull of a Dinosaur figured by Biinzel is some-
what difficult to describe, on account of the obliteration or ebscurity of
the sutures ; and vet the anterior surface of the roof of the brain-case
is margined by a well-marked transverse suture limiting the front of
the parietal bone—a suture similar to that which persists in the skull
of the Fowl long after other sutures have become obliterated in the
hinder part of the cranium. The specimen certainly presents a remark-
able resemblance to the back of the skull of a bird ; but I believe that
Biinzel has attached more than due importance to this similitude,
owing to the circumstance that the true nature of the Dinosaurian
skull was even less perfectly known when he wrote than it is now.
He has supposed his specimen to be more complete than, in truth,
it i3, being unaware, or unmindful, of the evidence that, external
to the parietal bone, the Dinosaurian skull has an upper arch or
bar, like that so common in reptiles and unknown in birds, and
that, as a rule, there is also a lower malar arch, more or less deve-
loped, behind the orbit ; and therefore it happens that the bone which
he regarded as tympanic or quadrate, and interpreted as Crocodilian,
is the paroccipital or opisthotic of modern anatomists, as, indeed,
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was long since appreciated by Mr. Hulke in describing his skull of
Iguanodon*. Therefore Biinzel’s Avian and Crocodilian affinities of
the skull both fall to the ground, owing to this fundamental miscon-
ception of its characters. Hence it appears to me desirable to describe
the specimen anew, in order to render its structure clearer. The
specimen exhibits superior, lateral, inferior, posterior, anterior, and
cerebral aspects ; and on each of these I propose to offer a fewremarks.
The fossil, as preserved, is 63 millim. broad behind, and 5 centim.
high, owing to the downward direction of the occipital condyle ; for,
although the skull obviously increases in height as it passes forward,
the height from the base to the fronto-parietal suture is only 41
centim. The presphenoid bone is broken away; but the length
from the fracture or suture to the back of the occipital condyle is
41 centim., and to the back of the supraoccipital bone is 53 centim.
Superiorly and externally the cranial region is moderately convex
from side to side, and also exhibits a slight convexity from front to
back (Pl. XXVII. fig. 6), especially towards the outer borders, indi-
cative, I think, of the parictal bone just reaching the margin of the
temporal fosse on the right side. The surface of the bone is rough,
with slight and irregular close-set elevations, not so distinct as
those of a 7'rionyx, but certainly suggesting the surface that is
sometimes seen when the scutes are removed from a Chelonian
carapace. There is also a transverse furrow running across the
bone, rather behind its middle, nearly parallel to the convex posterior
border, and therefore curving backward. The width of this superior
surface, as preserved, is nearly 5% centim.; but then the bone is
broken on both sides, though it has become thin and separated late-
rally from the brain-case. Its antero-posterior extent in the middle
line where greatest is just over 3 centim. I have no doubt that
the transverse groove (’l. XXVII. fig. 5) indicates the limit of the
parietal bone; for the suture defining it is seen on the left side of the
cerebral surface and on the external lateral surface; but I cannot
trace it ucross the upper surface, and it may be that the suture is
obliterated by ossification, consequent upon a scutal covering. The
groove recalls those which occur on the skulls of Lizards such as
Trachydosaurus, while the texture of the bone is not dissimilar; and
hence it is also possible that we have here an explanation of the
absence of sutures, in the circumstance that they are covered up by
a layer of dermal ossifications. The parietal bone at the frontal
suture (Pl. XXVII. fig. 6) is 9 millim. thick; but at the transverse
groove the thickness is reduced to 7 millim., owing to cerebral exca-
vation beneath it. The area behind the groove terminates posteriorly
in a margin which is rounded, but suggests the idea that a plate
4 millim. thick in the middle, and becoming thinner laterally, was
superimposed upon the cranial bones. This region posterior to the
groove I suppose to be occupied by the supraoccipital bone.

The posterior aspect of the skull is chiefly remarkable for the
elevated border above the foramen magnum, which was evidently

* Hulke, Quart. Journ. Geol. Soc. vol. xxvii. p. 206.
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in somewhat close contact with the neural arch of the atlas, and for
the transverse grooves and muscular rugosities, which run between
this border and the slight groove defining the supposed cranial scute.
Hence the back of the skull is not vertical, like that of some Croco-
diles, and its superior margin is far from being as well rounded as in
very young Crocodiles ; and on the whole there is nothing to call for
remark as affiliating this region to what is seen in either Crocodiles
or Lizards. The surface ascends somewhat obliquely, but in two
terraces; that immediately above the ridge bordering the foramen
magnum is divided by it into two lateral portions. These lateral por-
tions are channels extending outward and downward, and widening
as they go. There are, on each side of the median vertical dividing
ridge in these channels, three large tubereles. Above the channels,
and as nearly as may be of corresponding size, is a pair of convex
surfaces, which are undistinguishable in the middle from the median
bar just referred to. They are margined above by the supposed
cranial scute, and, as they extend outward, widen and curve obliquely
upward ; and a muscular ridge appears dividing the outer part. of
this wedge longitudinally into two nearly equal parts. Hence the
pattern of the back of the skull as preserved is very like a capital
letter K placed transversely, so that the two diverging limbs corre-
spond to the ridges above the foramen magnum. The height from
the top of the foramen magnum to the summit of the back of the
skull is 2 centim. The transverse width over the supraneural ridges
is 4 centim. The width of each ridge at its outer third, before its
upper border becomes concave, is 9-millim., the upper margin extend-
ing over the concave channel above it; higher up its width is little
more than half. The median connecting ridge between the two
transverse ridges at the back of ‘tlie head is about 12 millim. wide.
Though the back of the head ‘as a'whole is convex from side to side,
it is concave from above downward in the median line. The foramen
magnum is slightly elliptical, being 17 millim. wide and about 15
millim. high. The skull presents the unusual condition that the
basioccipital condyle retreats below and in front of the upper border
of the foramen magnum, so that, placing the back of the skull verti-
cally, which puts the base of the skull horizontal, the back of the
brain-case projects for a centimetre behind the basioccipital condyle.
The areas at the outer and upper corners of the occipital condyle
are concavely notched, and at first convex from side to side, but
more flattened as they pass outward and upward. The depth from
the back of the skull to the base of the’ 0001p1tq1__condyle is4 centlm
from the hinder border ot the foramen magnum to the front of
the basisphenoid, or a fracture in front of the sella turcica. The
hinder border of the triangle is convex, and the lateral horder is
concave, though all the borders are irregular. There is no sutural
distinction between the basioccipital and basisphenoid, any more
than between the basioccipital, exoccipitals, and supraoccipital bones.
The basioceipital condyle probably is formed to some extent by the
exoccipital bones, much as in the Crocodile, since foramina occur



FAUNA OF THE GOSAU FORMATION. 631

some little distance in advance of the basioccipital, which may be
presumed to penetrate the exoccipital bones and give passage to the
pneumogastric and hypoglossal nerves. The occipital condyle is
well rounded ; but its outline is subtrapezoidal ; its greatest widthin
the upper third is 2 centim., its greatest depth 16 millim. The
under surface is deeply channelled, so that the thickness of the bone
behind the articular surface is one millim. The region in front of
the occipital condyle is about 3} centim. long, fairly smooth, but
concavely excavated in the middle, both in length and breadth, rising,
however, to a rounded margin at the sides internal to the lateral
foramina. The width across the pneumogastric foramina is 3 centim.
The lateral margin of the triangle is divided by a median convexity
into two concavities: the shorter, in front, is about 2 centim. long ;
and the longer, behind, is a little more ; while posterior to this, on the
left side, is a surface which appears to have been laterally sutural
and nearly vertical, while a suture on the opposite side shows that
the upper part of this mass consists of a small bone, which readily
comes away. Hencel interpret the lateral masses of bone external
to the foramen magnum as being the exoccipital bones, as in Croco-
diles, while the small bone above the outer border of the exoccipital
is the paroccipilal of Owen ; and I suppose the exoccipital to extend
forward so as to form the side of the wall of the brain-case; so that
no portion of the posterior lateral structure preserved can be the
quadrate bone, as supposed by Biinzel, and hence the analogy
attempted to be made out in this region of the skull with the
Crocodile can have no foundation.

I would next note the characters of the lateral aspect of the skull.
(Pl. XXVII. fig. 5). Here all the bones which are connected with
the roof of the brain-case are more or less broken, and the bones have
disappeared which formed the external suspensory arch for the lower
jaw, so that nothing remains but the internal part of the head,
which may be likened, perhaps, to that of a Crocodilian type in
which neither were the quadrate bones blended with its lateral walls
nor the pteryvgoid bones connected with its base. I fail altogether
to recognize a Lizard-like type, although, as at present used, the
term Lizard is almost large enough to include any thing. Forms
like Amphisbena, which have the quadrate bone firmly wedged into
the skull and no trace of either of the postorbital arches, might well
be regarded as a distincet ordinal type; and there are some Dinosaurs
towards which the structures of the hinder part of such a brain-case
somewhat approximates ; but the cranial bones in ordinary Lizards,
like Jguana, form a part of the skull that is very imperfectly con-
nected with its roof, and very different from the structure seen in
Crocodiles and Dinosaurs, though other Lizards, like Cnemidophorus
for instance, have a better union between the brain-case and the
surrounding bones; but I do not recall any type of Lizard that so
far corresponds in the characters of the bones covering the brain
with what is seen in Dinosaurs as to justify us in affirming that this
skull is lacertilian, Turning our attention first to the basal part of
the brain-case, it will be seen that the articular head of the basiocei-
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pital is directed almost vertically downward, showing, I think, that
the head must have been carried upon the neck as in Deer, Kangaroos,
and other animals in which the position of the neck is vertical. The
part of the basioccipital posterior to the sella turcica is flattened on
its cranial surface, gently concave from side to side, with a slight
median ridge. Then at a distance forward of about 3 centim. from
the occipital condyle, the brain-case thickens from below upward,
but does not present the cup-shaped depression seen in Crocodiles
and many birds, though its edge is obviously destroyed by fracture,
and must have extended some millimetres higher than the 13 milli-
metres preserved. At the border of this ridge, on each side, is a
large perforation for the second nerve. The inner and anterior wall
of the perforation is broken away ; and the transverse width between
the outer walls of these foramina is 2 centim. Below these foramina,
and extending forward, are several others. First, on the right side
is a large foramen that runs obliquely outward and forward, pene-
trating into the brain-case. On the opposite side, instead of one
large foramen, there appear to be two, divided by a considerable
intervening piece of bone. I haveno doubt that this foramen gives
passage to the fifth nerve. On the left side it is prolonged backward
and outward in a horizontal groove ; and although there is a groove
on the right side, and though it is smaller and shallower, it does not
impress the margin of the bone. In advance of this foramen, and
below the sella turcica, in the anterior concavity of the hone, are
two other foramina, which appear to be vascular. The anterior one,
owing to fracture, is seen on the left side to curve obliquely down-
ward and forward, and open upon the base of the skull. Between
the outlets of these foramina, in the median line, is a portion of a
conical foramen, the anterior wall of which is removed by the
fracture.

The vertical fracture of the sphenoid (P1l. XXVII. fig. 6), where it
terminates, is triangular, 2 centim. wide, and about as high, the sides
being compressed so as to meet superiorly in a crest which rises in front
of the pituitary fosse, as in some birds, and not at all as in Crocodiles.
Its walls are concave at the sides; and posteriorly a slight longi-
tudinal ridge rises, which becomes directed at an angle inward and
upward to the ridge bordering the pituitary region behind. The pit
for the pituitary body is about 12 millim. long and 9 millim. wide,
is concave from side to side, and margined by a sharp elevated ridge.
Its anterior part is overhung by the process of the sphenoid, which
rises above it. The posterior portion of the lateral aspect of the
skull consists of a small superior area, subtriangular, formed appa-
rently partly of the parietal and partly of the supraoccipital bones.
It is a smooth internal surface below the fractured roof of the brain-
case, directed obliquely outward, downward, and forward, and
traversed by a groove which probably indicates a suture between
the two bones. The posterior border is a sharp knife-edge, concave
from before backward. Under this edge a deep excavation extends,
penetrating to within half a centimetre of the brain-case. The ex-
cavation is smoothly concave, extends longitudinally, and is pro-
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longed backward and outward above the otic bones; but the sur-
face is prolonged obliquely outward and downward, so as to form a
smooth quadrate area, which rounds towards the base of the skull,
and terminates backward on the left side, where best preserved, in
a vertical lunate surface, convex behind and concave in front, formed
by the exoccipital and otic bones. In front these spaces slightly
converge, especially below and above; and behind the middle there
is a foramen a millimetre or two in diameter, apparently largest on
the left side, but smaller than might have been expeeted if it is the
entrance to the auditory chamber, which probably lies in the depres-
sion above it. From the lateral lunate surface to the inner wall of
the brain-case above the occipital condyle is 21 centim.

Finally there remains the interior cavity of the skull which held the
brain(Pl. XXVII. fig. 6). This does not present any great contraction
in the auditory region. Itsextreme width behind is 17 millim., where
the auditory bones bulge inward after the manner of Crocodiles. The
transverse width of the brain-case is thus reduced to 13 millim. ; but
at the same time its height increases from 14 millim. behind to about
2% centim. in the region of the auditory prominences, though the
extreme height of the brain-case is somewhat in advance of this
point, where it becomes 3 centim. The width continues to increase
from behind forward to the parieto-frontal suture. It is greatest
in the upper third of the outline of the brain, where it amounts to
22 millim. A bone which in a bird might be regarded as the ali-
sphenoid, which lies above the sphenoid, appears to mcet the parietal
and exoccipital by a well-defined suture, visible externally and in-
ternally, and running obliquely downward and backward. It is
difficult to speak with confidence of the limit of this bone on the
external surface, since as it extends backwards it is only preserved
on the left side. The suture from which it has come away is well
defined on the right side. Its anterior border is sharp; and the
external surface is concave from within and outward. This sharp
border appears to show that in this Dinosaur the brain-case was not
completely closed in front in the middle line. Anterior to the
highest point of the upper wall of the brain-case, which lies under
the transverse scute-like groove crossing the ecxternal surface, the
bone makes an angular bend forward; but though there are many
little irregularities of outline in the intcrnal surface, there is nothing
so important as the bending inward and downward of the lower
part of the alisphenoids, which must have made the transverse
section of the cerebrum nearly circular at the parieto-frontal
sutures.

Imperfect as this description is, it will suffice to show that we
have here a Dinosaur of a type so different from that indicated by
the skull referred by Mr. Hulke to Zguanodon, as only to be classed
in a separate suborder; and if the base of a skull figured by myself
under the name Craterosaurus be, as I believe, also Dinosaurian,
that also indicates a subordinal type, and is totally distinct from
either of the others. These great differences of skull-structure lead
me to suspect that the Dinosauria are a far more important group
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than has hitherto been suspected ¥; and it may well be that different
genera present modifications which affiliate representatives of the
group towards Crocodiles on the one hand and birds on the other.
But I cannot believe that any order, however homogencous, could
have spanned the interval between the Crocodile and the bird,
though there can be no doubt that this skull of Struthivseurus makes
a nearer approach towards the bird than does the skull of any living
reptile ; its differences from the bird-skull are precisely those which
distinguish it from the Crocodile, little as we know or can infer con-
cerning the suspensory arches for the lowerjaw. In the base of the
skull not being covered with pterygoids there is a notable difference
from Crocodiles of the surviving type; but then the base of the skull
is not bird-like, any more than it is like that of any other animal.
It is one of the most distinctive points of the Dinosaurian skeleton.
Itwould bedesirable to compare this specimen with other Cretaceous
genera; but, with the exception of Acanthopholis, none of these have,
as yet, yielded any evidence ofthe brain-case. One fragment, found at
Folkestone at the base of the Chalk with the remains of the Acantho-
pholis horridus, is bricfly referred to by Prof. Huxley; and on in-
spection it proves, though clearly allied, to belong to a different genus,
a fact that will be best demonstrated by a description of the specimen
and comparison of the figures (P1. XXVII. figs. 6 & 8 and 5 & 7).

Nore oN THE BASE oF THE SKULL oF Acantho pholis hon-idus,’Huxley.

Professor Huxley’s account of the skull of Acanthopholis is so
brief that it would be difficult to be sure from it of the identity of
the specimen, especially since Prof. Huxley describes characters
which we are now unable to recognize, though it is, of course,
possible that the specimen is in a less perfect condition than when
originally noticed. I therefore reproduce Prof. Muxley's original
remarks (Geol. Mag.1867, vol. iv., Huxley on Acanthopholis horridus,

66).
¢ Of the skull I possess only a very much mutilated fragment,
showing the basioccipital and basisphenoid. The occipital condyle
measures 1+4 transversely, or has about the same diamcter as that
of the skull of a Crocodilus biporcatus which measures 16 inches in
length from snout to occiput. But itis more elongated transversely
and excavated above than in the Crocodile, and the exoccipitals
enter more largely into its composition. The Crocodilian disposi-
tion of the Eustachian tubes is absent ; and the carotids run up the
side of the basisphenoid in Lacertilian fashion. The sella turcica has
a well-developed posterior plate.”

This fragment (P1. XX VII.figs.7 &8)comprises the base of the skull,
and includes the basioccipital and basisphenoid, which are completely
ankylosed, and give no indication whatever of suture. I am similarly
unable to detect any sutural evidence of the exoccipital ; nor can I re-
cognize the basioccipital condyle, which I believe to have been directed

* Professor Marsh, since this was written, has published a classification of
American Dinosaurs (Amer. Journ. Sc. vol. xxi. p. 423).
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downward, and to have been largely removed by attrition, so that no
idea can now be formed of its relative depth. The presphenoidal part
of the specimen is broken away and terminates anteriorly in a trian-
gular transverse fracture (fig. 8). The base of the skull, as preserved,
is 5% centim. long. In the middle it is 4 centim. wide, but narrows
posteriorly to the region of the condyle, where the bone is 33 millim.
wide. Anteriorly it also appears to contract a little; but at both
ends the external white film of bone has scaled off, leaving the dark
phosphatic substance below—a condition reminding one curiously
of the pale and dark mineralization of bones in the Cambridge Green-
sand. This inferior region is concave in length, with a rounded
median ridge, and lateral concavities on each side of it in the middle.
Posterior to the middle area the bone is fractured inferiorly for a
length of 2! centim.; and this fracture I suppose to have removed
the lower balf and characteristic form of the occipital condyle.

The basioccipital bone(P1. XX VII. fig. 7)terminates posteriorly in a
mass which, as preserved, is convex below and concave above, 8o as to
have a crescent outline, and is also moderately convex from side to side.
Aboveitisthebrain-case, which certainly extended somewhat further
backward than the present limits of the occipital condyle, as is shown
by the form and character of the lateral walls. The superior surface,
however, of the occipital bone appears to curve convexly downward
as it extends backward ; and, as preserved, the Wone is little over
1 centim. deep, and about 3 centim. wide at the origin of the con-
dyle, which is, as usual, defined by a lateral constriction that can
only be detected by careful examination, and is some distance pos-
terior to the lateral notches on each side of the base of the brain-
case.

The cranial cavity (fig. 8) is imperfectly defined, because there is no
portion of the roof of the brain-case preserved, and its lateral walls
are imperfect. It is evident, however, that it is higher than wide;
the posterior width in the region of the foramina for the hypoglossal
nerves is 28 millim., while the height appears to have been not less
than about 4 centim. On the right side a part of the inner wall of
the brain-case is exposed, showing that it is smooth, bulges inward
a little in the auditory region, and is inclined a little inward as it
extends upward. On the left side the bone is fractured, so as to
show that the hinder wall of the brain in the auditory region is 2
centim. thick, and extends outward transversely at a little higher
level than the base of the skull. It shows a horizontal semicircular
canal, which extends from the wall of the brain-case outward and
forward for a length of about 1} centim., as exposed, and is
about % centim. wide. The curve cannot be followed round; nor
can its relations to the other semicircular canals be definitely made
out.

Along each side of the floor of the brain-case, and under the
transverse jutting of its lateral walls, which extend out horizontally
behind, is a row of foramina which extends in a curve, just sepa-
rated from each other by bony interspaces. Six are visible on the
left side ; on the right side there were certainly five, and may have
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been six (fig. 7). Theseforamina are different from those of Struthio-
saurus or Iguanodon, and furnish a marked character, defining Acan-
thopholis. It may be difficult to correlate them with the foramina in
theback of the skull of a Crocodile; but since those perforations are,
for the most part, in the exoccipital bones, and extend downward at
the back of the skull,it is obvious that we have here in the longitu-
dinal arrangement something more nearly paralleled by Lizards,where
the twelfth, eleventh, tenth, eighth, fifth, and second nerves are given
off in more or less longitudinal series. The hindermost foramen
may be referred to the hypoglossal nerve, the next, perhaps, to the
pneumogastric nerve, then perhaps a vascular foramen. The two
hinder foramina are much smaller than the third: and the third
foramen may probably be for the eighth nerve; the fourth is small;
the fifth is so large that it might well correspond to the fifth nerve.
The anterior direction of the sixth makes it probable that we have
here the foramen for the optic nerve; for though it is somewhat
smaller than might have been expected, it is given off from the most
anterior part of the side of the brain-case behind the sella turcica.

The anterior extremity of the basisphenoid is massive and wedge-
shaped, broken away on the compressed inferior lateral margins, as
well as in the front. A strong vertical plate rises in the middle, so
as to form the anterior border of the brain-case (fig. 8). The upper
margin is 32 centim. above the base of the skull, and it is nearly
2 centim. behind the anterior fragment of the basisphenoid preserved.
This plate therefore seems to me to be exactly in the position of the
posterior border of the sella turcica; but if so, the anterior border,
such asis seen in Struthiosaurus (figs. 6, 5), is entirely broken away.
‘What remains of the sella turcica is a concave base in front of the
plate, terminating anteriorly in two diverging concave streaks of
bone-surface, which probably represent the channels of the caro-
tids (fig. 8). They extend downward and outward, making an angle
of 90° with each other, and do not appear to reach forward. On
each side of the posterior plate of the sella turcica there is a con-
cave notch in the skull-wall.

The skull diverges so far from both the Crocodilian and Lacertian
types that it may be as well to recognize it as equally distinct from
both. It resembles Struthioscurus in the downward direction of
the occipital condyle, in the extension of the lateral wall of the
brain-case posterior to the condyle, in the transverse horizontal ex-
pansion of the exoccipital region in front of the occipital condyle,
in the massiveness of the bone in the auditory region, and in the
grouping of the foramina, so that the posterior three are inferior,
while the anterior three have a more anterior and lateral position ;
but the convex form of the base of the occipital bone, the immense
thickness of the basisphenoid bone, are matter for distinction, as is
the form of the alisphenoid in Acanthopholis. The resemblances,
however, are so remarkable as to show that these two genera are
near allies; and though we cannot infer with certainty the roof of
the brain-case of Acanthopholis from that of Struthioseurus, or the
teeth of Struthiosaurus from those of Acanthopholis, yet they seem to
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me to show that Struthioscurus was probably a Scelidosaurian, and to
open up a suggestive possibility of its claim to the jaws and teeth
which have a Scelidosaurian character. Future researches may
possibly demonstrate it to be the skull of Crat@omus; but as the
back of the skull of Struthiosaurus is so different from that of Scel-
dosaurus, I have not felt justified in adopting such a view.

CRAT.EOMTS.

The dermal armour of this genus presents a remarkable resem-
blance to that of the Scelidosaurian Dinosaurs. The large supra-
vertebral scutes of the caudal region are compressed, and terminate
upward in a sharp knife-like edge. They are, perhaps, more like
the similar scutes of Scelidosaurus than those of Acanthopholis. The
flat dorsal scutes which were carried on the ribs were also keeled ; but
the keel was relatively lower, and the plates were more or less ovate.
This, tno, is a character paralleled in Scelidosaurus; but there are
also scutes without any ridge at all, and marked with deep vas-
cular grooves. These I regard as probably ventral. Coming probably
from the region of the shoulders are two remarkable scutes which
are quite unlike any thing at present figured. These plates, which
are excavated on the underside, terminated in a sharp spine at each
end; and the middle of the scute bore upon its surface a number of
conical ossifications, which have much the appearance of a group of
limpets packed close together. These ossifications have exactly the
appearance of the scutes of Hyl@osaurus, so much so as to suggest a
doubt whether the armour hitherto reterred to Hyleosaurus may
not be unankylosed scutes separated from the plate which carried
them, and really referable to Polacanthus, in which Mr. Hulke has
found an armour closely approximating to that seen in this genus.
Finally, there is a scute bearing a bone exactly like the horn-core
of an ox; this T am also disposcd to refer to the fore quarters. The
distinctive features of this armour are the sharpness of the caudal
scutes and the form and patelloid incrusting of the cervical scutes ;
but in other characters it approximates to the genera already
named.

The vertebral column is remarkable for the forward extension of
the neural arch in the neck and the deep gap between the anterior
and posterior zygapophyses, the shortness of the neural spine, and
the biconcave form of the vertebra, while the dorsal vertebree are
remarkable for the great strength of the ridge below the transverse
processes, the distinctness of the facets to which the ribs were arti-
culated, and the broad rounded base to the vertebree. The caudal
vertebree have somewhat the form characteristic of Acanthopholis,
having a groove in the middle line of the base ; but the single lateral
ridge is a point of distinction, though the vertebree were obviously
nearly allied to those of that genus. The ribs, in having the superior
margin flattened and widened to a greater extent than the depth of
the bone, present a character that is found in all reptiles which
carried heavy armour, but is especially characteristic of this form,
though, according to Mr. Hulke, met with also in Pelacanthus. The
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fragments of jaw with the teeth, if rightly referred to this genus,
presenta character similar to that of Priodontognathus, Scelidosaurus,
and Acanthopholis ; but while nearly resembling Scelidosaurus, the
tooth-structure is distinctive in the character of the serrations, just
as the lower jaw is distinctive in its angularity and vascular foramina.
But it is the limb-bones which best define Cratezomus. The scimitar-
shaped scapula, with its powerful acromion process, is altogether
distinctive, while what remains of the coracoid appears to indicate
an equally unusual form. The humeri are remarkably powerful, and
indicate an animal strong in its fore limbs, evidently a quadruped,
and therefore presumably carnivorous, since the herbivorous forms
have the fore limbs feebly developed. The humerus, with a general
resemblance to that of Anoploscurus, is tar more robust, and indicates
a heavier animal: no bone anterior to the humerus is known. The
femur is distinguished from that of the Iguanodonts by wanting the
separate external trochanter at the proximal end. It has the arti-
cular ends powertully developed, and, perhaps, most closely resembles
in general form that of Cryptosaurus eumerus of the Oxford clay. The
tibia is remarkable for the extremely compressed form and forward
development of the cnemial crest. The fibula, so far as preserved,
is very like the fibula of a bird, and bears a similar relation of size
to the tibia. The metatarsal and phalangial bones, if belonging to
this genus, ratherindicate a flattened foot,terminating in claws which
were broad rather than sharp. Taken as a whole, far more difference
from Cratwomus is found in described genera in the structure of the
internal skeleton than would have been inferred from either the
armour or the teeth ; and it is quite possible that the armour, espe-
cially in Dinosaurs, may have undergone as little change as the
feathers of birds or scales of lizards, so as to be common to several
families.

Mandibles and Tecth probably referable to Crateomus.

Three fragments of the anterior extremities of Dinosaurian lower
jaws have been found which indicate two species, though the re-
mains are so fragmentary that they cannot be defined with the
detailed accuracy which is desirable. Both specimens are of about
the same size, and belong to a genus which is closely related to
Priodontognathus. 1 will describe the more perfect specimen first.

This species is represented by a dentary bone (P1. XXVII. figs. 9,
10), the anterior extremity of which is unfortunately not preserved ;
nor is the fragment complete on the hinder or lower border, though
it probably gives indications of the whole of the teeth. The alve-
olar border is bent in a sigmoid flexure (fig. 9); and the bone itself is
bent so as to present a flattened lower part at right angles to the upper
part of the side behind, but sloping more and more outward in front.
The lateral contour of the alveolar border is convex, rising higher in
the middle and descending to near the level of the base; it has
a width of about 6 centimetres. As usual with Dinosaurs, it is
higher on the external than on the internal margin. The teeth
were placed in sockets defined and separated by narrow bony inter-
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spaces. The sockets were circular, and indicate larger teeth in the
fore part of the jaw than in the hind part. The alveoli for twenty
teeth are shown (fig. 9); they did not reach to the extremity of the
Jaw; nor apparently was there any bony union between the rami; but
the small fragment anterior to the termination of the alveolar
margin is broken away. The length of the alveolar margin is
about 8 centimetres ; and the extreme length of the fragment is
under 9 centimetres. The internal aspect of the jaw has at its
base a deep groove, which widens from before backward, and
passes close to the base of the jaw (fig. 9), though it appears
to slightly ascend, and no doubt lodged the opercular bone.
The basal margin below this groove is rounded ; the surface above
the groove is smooth, and forms an obliquely twisted area, which
maintains a depth of about 11 centimetre, so far as it is preserved.
It is very slightly convex in length, but concave from above down-
wards, the concavity increasing forward owing to the increasing
twist in the bone. The depth of the jaw at the first alveolus is
18 millimetres. At the tenth alveolus it is nearly 2 centimetres ;
but the depth cannot be given further back, as the base of the jaw
is broken away. The hinder part of the inner alveolar border shows
indications of a squamous bone having come awey. This would pre-
sumably be part of the opercular bone.

The external surface (fig. 10), as already remarked, is traversed,
at least in part, by a strongly elevated ridge, which inclines a little
downwards as it extends forward, and dies away towards the anterior
end. The surface below this ridge is flattened, but very slightly
convex from above downwards, and, so far as preserved, is straight.
It shows a few deep narrow vascular grooves and markings for
vessels. The superior part of the side is obliquely twisted, be-
coming more and more horizontal behind, and more and more ver-
tical in front. In the middle of the side, both in length and depth,
are four large foramina (fig. 10), placed close together in a line,
seven millimetres below the alveolar border, and 7 millimetres above
the longitudinal angle in the middle of the bone. These foramina
and their interspaces extend over a length of about 28 millimetres.
The anterior one descends vertically ; the three posterior ones enter
the bone obliquely, being directed downwards, forwards, and inwards.
From the hinder and inferior corner of the last foramen a slight
ridge is prolonged backwards, which makes an angle in the upper
margin of the jaw. The surface anterior to these foramina rounds
convexly from above downwards; and below the third to sixth
alveoli there are about four minute foramina, and below the seventh
and eighth, only much nearer to the alveolar margin, two others.
It would thus appear as though a series of foramina had extended
along the bone, of which the middle four had become greatly de-
veloped. The thickness of the jaw from within outwards augments
along the line of the median lateral ridge; in front it is about six
millimetres, in the middle 12 or 13 millimetres, and obviously in-
creases as it extends further backwards. What remains of the
inferior margin, the anterior 4 centimectres, is concave; and the
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margin curves downwards and inwards as it extends forward. The
fourth alveolus is the only one which displays an indication of tooth-
structure. It is the extremity of a compressed arrow-shaped suc-
cessional tooth with serrated border, more after the pattern of that
seen in Priodontognathus than in any other genus, but too imper-
fect to demonstrate the generic characters. It appears to be more
elongated than the teeth of any genus hitherto described. It may
pertain to one specics of Cratceomus.

The other fragmentary picces of lower jaws may or may not belong
to one individual. A terminal fragment pertains to the anterior end
of the right ramus. Two other and smaller fragments belong to the
left ramus ; but they are so imperfectly preserved as to be scarcely
worth notice, although they are apparently quite distinct from the
species just described, if I may judge from the flatness of the in-
ferior surface of the jaw and the flatness of the lower part of the
side which was vertical.

The anterior extremity of the right ramus was loosely attached,
by a rough lunate surface about 17 millimetres deep and 8 milli-
metres wide, to the ramus on the opposite side. Its extremity is
bent a little inwards and downwards—the basal margin being con-
cave from in front backward, and the prolongation of the alveolar
margin convex. The fragment is 4 centimetres long; and though
upwards of 3 centimectres of the alveolar margin are preserved,
I do not recognize with certainty any tooth-sockets. If such
exist, they are three in number, and are indicated by small round
sockets placed just behind the symphysis; but as the whole anterior
end of the bone is covered with vascular foramina, and there are
corresponding foramina external to these possible sockets, it is not
improbable that they are foramina also, since they present no dis-
tinctive alveolar characteristics. The jaw thickens a little in
front here; it is bevelled, looks obliquely forward, upward, and,
perhaps, outward, and has the appearance of having utilized the
foramina in the nutrition of a pad. This surface is about 33 cen-
timetres long, and above the symphysis is 13 millimetres wide, but
becomes narrower posteriorly, where it terminates on the inner edge
of the jaw in a sharp margin, external to which two large oblique
foramina appear at intervals, the second of which seems to be ex-
ternal to the first tooth-socket, which is compressed from side to
side, if it really be a socket, of which there is some doubt. At this
point the, depth of the jaw is about 21 centimetres. Below the an-
terior area described, the upper portion of the side which is smooth
begins to be concave from above downwards; and the lower part of
the side which is rugose is here convex, though it may, perhaps, as
indicated by a fragment already referred to from the other side of
the jaw, become flattened in its posterior extension. The specimen
shows no trace of the groove on the inferior margin of the inner
side seen in the specimen already described ; and the appearance of
a groove in the upper part probably results from fracture. The
internal surface is smooth and concave in length. The thickness of
the jaw at the posterior fracture is about 11 millimetres; the base,
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which is flattened, is nearly at right angles to the internal and ex-
ternal surfaces, and altogether unlike the narrow rounded base
which characterizes the species previously described. This, with
the less extension of the alveolar margin forward and greater
thickening of the extremity of the jaw to form the parrot-like ter-
minal surface, constitute specific distinctions.

Teeth.

The teeth have very much the aspect of having been eaten
(Pl. XXVII. figs. 11-16), or at least exposed to some solvent which
may have slightly dissolved their surfaces; but the contours are
sharp and well preserved ; and though the fangs are in some cases
broken, the teeth do not exhibit the indications of ordinary wear.
It is very difficult, since they only number nine, to judge whether
the differences which are to be detected result from relative position
in the jaw, or whether one modification at least is not, as I am
inclined to believe, of specific importance.

These teeth have a triangular crown and a compressed fang.
There is a cingulum at the base on the outer side only ; but it
merely serves to give a compressed aspect to the base of the
crown and to thicken the top of the fang. FEven these teeth
exhibit certain modifications. First, there is one with the fang
perfect ; and this shows that it is closed ; and on the inner side at
the base it curves a little and shows an impressed area, as though
a successional germ had rested there; the fang in its upper part is
slightly concave from side to side. The tooth is bevelled off obliquely
on each side by the cutting-edge of the crown (P1. XXVIL fig. 13).
The other side has a transverse cinguloid ridge, considerably lower
in position than the bevellings (fig. 14). It extends up towards
the bevelled corners at the sides. The crown is convex from side to
side ; but the median longitudinal ridge is not distinctly defined,
Below the cinguloid ridge the tooth contracts from side to side.
The extreme length of the tooth is over 9 millimetres, the extreme
width of crown is about 52 millimetres, and its length down to the
base 5 millimetres. The width of the fang becomes reduced to
between 3 and 4 millimetres. In a second specimen the crown
presents the saume characters, only that it is flatter on the cinguloid
side. A third specimen has the bevellings on the attached side of
larger extent, so as to reach further down the tooth; but all have
the crown perfectly smooth, without the slightest trace of serrations
on either side. It is quite possible that the bevellings may be
produced by wear, though there is nothing to indicate such an ex-
planation. )

Then there are two teeth very similar in character, only rather
broader in the crown, being fully 8 millimetres wide. -These spe-
cimens want the bevellings, but have the inner side of the tooth
marked, with a narrow middle surface which may be flat or con-
cave, external to which the tooth is bevelled vertically on one side
and has a thickening at the base of the crown on the other. The
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base of the cinguloid thickening on the opposite side is convex in
the middle and concave at the sides. Both these teeth are marked
with slight rough ridges (Pl. XXVII. figs. 15, 16), which are not
continuous to the cutting-edge, and are vertical, and much more
marked on one tooth than on the other. Of the two other speci-
mens which have the attached side of the crown flat, one, though
but badly preserved, is remarkable for showing a few faint and
vertical serrations, which are equally marked on both sides (fig.12).
They did not exceed five in number on each of the cutting-edges,
though only one of these is preserved. All these teeth, I suppose,
may belorg to one species.

There remain two other teeth, which, perhaps, may belong to a
second species or may be worn down. They are characterized
by the same general features as those alrcady described, but had
the crown remarkably low, relatively broad, and hardly making
any approach to a triangular form. The tooth is very thick at
the base of the crown; and the cinguloid thickening extends along
both sides. The crown is smooth, and shows no trace of serration.

I am inclined to refer these teeth to Cratwomus; they pro-
bably belong to the species described.

CraTzoMus PawrowITscHIl, Seeley.
Vertebral Column.

The vertebral column which I refer to Crateomus is chiefly re-
presented by the tail, of which there are about eighteen vertebrw
preserved ; and the series is very imperfect. There are slight. differ-
ences of mineralization in these specimens, some being red, others
brownish, and some nearly black ; and there are slight differences in
preservation, since some have the articular margins of the vertebrae
rubbed away, and the processes more or less broken, and others
are better preserved but somewhat crushed. Still, when the series
is arranged in sequence there is a perfect continuity of character
and no evidence to suggest that the remains belong to more than
one species, or indeed that they may not all have pertained to a
single individual. A curious feature, also observed in some of the
English Cretaceous Dinosaurs, is the circumstance that these caudal
vertebre scarcely vary in absolute length, though the centrums
diminish in size. Hitherto no trace of the sacrum has been found.
The dorsal region is represented by two vertebra, which show the
forms of the processes; while the cervical region is represented by
a vertebra from the hinder part of the neck. In the absence of
evidence of another vertebral column, it may be legitimate to refer
these vertebre to the same species as the tail; and from the
similarity of size it is not unlikly that the whole of these vertebral
remains are the spoils of a single animal, the Crateomus Pawlo-
witschii.

Cervical Vertebra.
(See Biinzel, pl. ii. figs. 9, 10.)

The centrum and neural arch are both preserved; but the neural
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spine and transverse processes are broken away. The centrum has
the articular faces somewhat oblique; but though this may be to
some extent natural, it is probably augmented by crushing, since the
form of the centrum has become in this way a good deal distorted.
Its length along the base i lS 2% inches, while the measurement along
the neural canal is about -%; inch less. The posterior articular face,
as preserved, is subquadrate, 14 inch deep, and about 1% inch wide.
It i8 considerably excavated by a saucer-shaped depression. The an-
terior articulation was probably as deep, and 18; inch wide; but it
does not appear to have been so deeply excavated as the posterior
face. The base appears to have been flattened, and margined on
each side by an angularridge. In the middle these ridges are about
+&; inch apart ; and they divergetowards both anterior and posterior
faces. The sides of the centrum are distinctly defined from the
neural arch by the deeply marked horizontal suture, below which
in front is the oblong articular face for the rib, which is about
o inch long and } inch deep. It is about 1% inch behind the
articular face. It rises as a slight pedicle ; and the transverse mea-
surement over these parapophyses is 2.l inches. The centrum is
compressed from side to side below these processes, so that a median
cavity divides the side into a highly convex upper portion and a
comparatively flat lower portion. The articular margin of the cen-
trum is moderately sharp, thickened, and rounded. The neural
arch has an aspect of leaning forward obliquely, which is more
marked than that of the centrum, and may probably be taken as
evidence that the neck of the animal was carried in a somewhat
raised position. The pedicles lean forward at an angle of nearly
45°, have their anterior margins concave, and are compressed from
side to side, but especially pinched in the middle. The greatest
width of the arch in front at its union with the centrum is 1.8 inch,
while behind and above the middle of the centrum its width is
reduced to 13 inch, again to become expanded to 1} inch near
the posterior articulation. This median depression extends up to
the side of the neural arch, being margined above and behind by a
sharp buttress, which widens laterally and extends outward so as
to underprop the transverse process, and form with it the upper
head for the rib. Where fractured this process is 1 inch above the
capitular articulation, and has a triangular outline pointed in front
and about +4; inch deep. There is a triangular area which is concavely
excavated behind these transverse processes and in front of the poste-
rior zygapophyses. The posterior zygapophyses are divided from each
other throughout their length of an inch by a notch 4% inch wide
behind and rather wider in front, where it terminates ir: ¢+e vertical
wall of the neural spine, which in the middle has a sifght sharp
ridge. These processes have their inner sides subparallel, are placed
obliquely, and are convex superiorly from below outward. The
articular facets are large, subovate, flat, and look downward and out-
ward so as to make with each other an angle which is more than a
right angle. The anterior zygapophyses extend entirely in front of the
articular face of the centrum. They aresimilarly d1v1ded antenorly
2v 2
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to a level with the centrum, and are thick strong processes which
have the articular faces somewhat rounded and convex, as though
to allow of considerable play. Behind the facets the bone is a good
deal compressed, so as to be concave in length and concave fromside
to side. The base of the neural spine, as preserved, is a square
pillar, rather more than 3 inch in diameter, which appears to rise
vertically. In front of this and between the transverse processes is
a deep excavation about § inch long and wide. The neural canal is
large, and formed almost entirely by the neural arch, the neura-
pophyses converging so as to almost unite in the middle line of the
base of the neural canal. The width of the neural canal is greatest in
front, where it is 8 inch; and its height is greatest behind, where
it is about the same, or a little more, the canal being depressed in
front and compressed posteriorly, the width of the canal behind
being 12 inch. The height from the base of the centrum to the
upper surface of the posterior zygapophyses is 3.1 inch ; the width
over the outer margins of the posterior zygapophyses is 1{L; inch ;
the length, from posterior to anterior zygapophyses is 3;%; inch ; the
width over the anterior zygapophyses was about 2.4 inch.

Dorsal Vertedre.
(See Biinzel, pl. ii. figs. 1-3, pl. vii. fig. 24.)

Of the two dorsal vertebra the more anterior has the lower half
of the centrum badly preserved, but shows the anterior zygapo-
physis, transverse process, and npural spine completely. In this
the transverse processes extend more horizontally outward, while in
the later vertebra they are directed more obliquely upward. To begin
with the latter (Pl. XXX. fig. 3), the centrum is 25%; inches long, and
has the anteriorface subquadrate, 2-%; inches deep, and 2;i; wide. It
is moderately concave. The posterior face is badly preserved at the
margin, but appears to have been much smaller, since it is 117 inch
deep, and, as preserved, is rather wider. It hasa deep pit just below
the neural canal, while the remainder of the face is convex from above
downward, slightly convex from side to side, and smooth. The
neural canal is 2 inches long. The base of the centrum is flattened,
margined by rounded lateral ridges. The upper partsof the sides of
the centrum are concavely compressed, as though squeezed with the
finger and thumb ; and here, in themiddle of the centrum, the trans-
versemeasurementis 1 inch a littlebelow the neural canal. The neural
arch is lefty, the height to the origin ofthe. transverse process from the
base of the centrum being 3:8; inches, and from its base 2:% inches.
The buttress which supports the transverse process is flattened at
the side, since it is formed by pillars which arise from the anterior
and posterior margins of the centrum, and converge as they ascend
so as to form a sharp angular ridge beneath the transverse process,
which is flattened and expanded above. There is a deep excavation
in front of the vertical A-shaped masses which support the trans-
verse processes ; and these were placed behind the anterior zyga-
pophyses. There are much larger but similar posterior excavations,
which are subtriangular and in front of the posterior zygapophyses,
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which were divided from each other, and looked obliquely outward
and downward so as to form with each other an angle which was
much less than aright angle. The neural spine is compressed from
side to side, and originates from a base about 1{; inch long. The
angle enclosed superiorly by the diverging transverse processes is
more than a right angle. The neural canal is subquadrate in front,
and about 1% inch wide. Posteriorly its height becomes 12;, and
its width about 8; inch. The neural arch has the aspect of being
placed vertically on the centrum rather towards its-anterjor
part.

In the other dorsal vertebra the height from the base of the neural
arch to the top of the neural spine is 375 inches. T'he neural spine
is greatly compressed from side to side, rises about 14 inch above the
platform of the transverse processes, is {%; inch in its greatest poste-
rior thickness, has an antero-posterior measurement of 13%; inch,
and swells out at its free end to a width of more than 3 inch. This
inflated mass is convex from side to side, and tapers forward in a
wedge. The platforms of the transverse processes, which are flat
above and triangular in section, are given out horizontally ; the one
preserved measures 243 inches from the median line to its free end,
which is compressed from above downward, and is rounded from
back to front. The base of this process occupied the whole space
between the posterior and anterior zygapophyses. Its anterior
margin is slightly concave, and terminates in a sharp thin edge.
The posterior side is similarly thin ; but its hinder part is somewhat
broken. The width towards the free end is 11 inch. On the under-
side is the usual strong median buttress compressed from side to
side, and terminating forward in an ovate articular facet for the
rib, which is 1 inch long, looks downward and is placed towards
the anterior margin; while it terminates inward abruptly on the
neural arch above in a nearly circular facet, which is large, vertical,
slightly concave, and gave attachment to the head of the rib; half
the facet is above the neural canal. There is the usual superior
concave excavation in front, behind the zygapophyses, while poste-
riorly the concavity which runs along the posterior side of the
transverse process below terminates in an enlarged excavation ;
and these excavations approximate so as to be separated only by a
sharpvertical ridge which is placed above the neural canal, with which
its outline helps to form an §-shaped curve on the right posterior
aspect. The zygapophyses present no peculiarities, the facets being
tlat and oblique ; the anterior excavation between the transverse pro-
cesses in front is small; and the interspacebetween the two facets for
the rib on the sides of the neural arch is about 1} inch. What
remains of the posterior face of the centrum appears to be slightly
concave from side to side, and slightly convex from above down-
ward, though this condition has probably resulted from compression.
There is here no sharp line dividing the neural arch from the cen-
trum, though the separation can be easily traced, and it is at the
middle point of the suture that the compression is greatest; there
the transverse measurement is less than 1inch, The lower portion
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of Biinzel’s figure of this vertebra is the centrum ; the transverse
process is lettered d.

Cavdal Vertebre.
(See Biinzel, pl. ii. figs. 4-8, pl. iv. figs. 6-9, pl. viii. figs. 1, 7, 8, 16.)

There are eighteen caudal vertebree preserved. The earlier ones have
strong transverse processes, which, however, are more or less broken
away, are compressed from above downward, and appear to have been
short ; and the vertebre differ from each other in passing backward in
the suppression of these transverse processes, which becomerepresented
by sharp ridges in the middle part of the series, while towards the end
of the tail all trace of their existence is lost, and the centrum, which
hasbecome gradually reduced in vertical and transverse measurements,
assumes a constricted or dicebox-like outline. None of the caudal
vertebre, except the earliest, appear to have possessed a prominent
neural spine; for the neural arch has well-developed zygapophyses
and a concave outline from front to back. -The arch, however, soon
becomes reduced in size, and in the middle of the series is greatly
compressed from side to side, and the articular zygapophysial facets
are lost, while towards the end of the tail the neural arch is a mere
rudiment. The chevron bones were at first apparently large, and arti-
culated with large oblique facets at the hinder margin of the base of
the centrum; but thesefacets do not appear to havebeen quite distinct
from each other, though they were partly divided by the median groove
on the base of the centrum. They soon become relatively small, and
near the end of the tail are quite separated from each other, though
(it maybeby aninjury receivedduring life) they appear to havebecome
united to the centrum. Two of the hinder caudal vertebrae are
fractured through the centrum, and show the bones to have contained
central hollow spaces, which, however, were not clearly defined by a
smooth bony lining, but are rather like the medullary cavities of the
long bones of mammals. The articular edges, where preserved, are at
first somewnat rounded, but terminate in a sharp outer margin.
They are very slightly concave, and later on in the series become
almost flat, showing that the tail possessed but little flexibility.

The earliest vertebra preserved has the centrum leaning slightly
forward. It is fully 1,7 inch long, and the same depth to the
chevron facets on the hinder basal margin, which, however, is badly
preserved. The width of the centrum in front, at the base of the
transverse processes, is 1-%; inch. The corresponding width behind
i8 a trifle less. The anterior articular face is nearly flat, but had
the margin rounded. The posterior articular face is more concave,
and the rounding of the margin is less marked. The upper borders
of the transverse processes are on a level with the base of the
neural canal. They are placed nearer to the anterior than to the
Posterior articular face, are transversely oblong where broken close
to the centrum, and measure f; inch in length, ;% in depth. Be-
low them the centrum is compressed ; the base is broad, ill defined,
1 inch in width, rounds into the sides, and is divided longitudinally
by a shallow groove about 3; inch in width, which is most marked
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posteriorly. The neural canal is high and narrow : the sides of the
neural arch converge upward ; and the anterior zygapophyses have
the facets looking inward ; they are concave in depth

The second and third vertebr&} of the series only differ in having
slight tubercles adjoining the anterior and posterior articular margins
on the middle of the sides, and in the decreasing dimensions of the
centrum and processes, though the length still remains the same.
The fourth vertebra is distorted by vertical compression, and the
fifth by lateral compression. It, however, has the neural arch well
preserved, and shows the length from the anterior to the posterior
zy gapophyses to be 213 inches. There is also an indicationof a slight
neural spine broken away, which rose above the posterior zygapo-
physes. The greater part of both anterior and posterior facets pro-
jects beyond the centrnm. The anterior pair of facets is divided
from each other ; but there is only a slight notch at the hinder ex-
tremity of the posterior pair. In the sixth vertebra the ncural
arch is seen to taper posteriorly, when seen from above, in a trian-
gular outline slightly compressed in the middle; and in the scventh,
in which the centrum is 1 inch long, 1% mch deep posterlorly,
and slightly wider, the neural arch is 2;4; mches long. There is a
distinet concave compression below the anterior zygapophyses, from
which faint ridges extend backward longitudinally towards the pos-
terior zygqpophyses The facet from which tho transverse process
has come away is still ovate, about ;- inch long, and is placed in the
middle of the side of the centrum, _]ust below the neural arch. The
neural spine 1s seen to be a slwht sharp ridge. The anterior zyga-
pophyses are +1 inch apart while the posterior zygapophyses, which
have smaller facets, are % inch long. The groove on the base of the
centrum has become somewhat narrower and more sharply defined.
Here several vertebra appear to be missing ; and in the next of the
series the transverse process has become much smaller, is placed lower
on the side of the centrum, is margined by a vascular groove in front,
and is prolonged backward by a sharp ridge towards the articular
margin. The vertebrse now begin to elongate alittle ; and the ninth
of the caudal series is 1%; inch long; the transverse processes have
disappeared, and are only marked by a sharp median ridge in the
middle of the centrum, margined in front by an oblique vascular
groove. Above these lateral ridges the centrum is compressed from
side to side; the basal groove has become much shallower and
best marked towards the extremities. The tenth and eleventh show
the neural arch to be greatly compressed from side to side, and to
rise very much higher behind than in front, owing to the greatly
diminished size of the anterior zyg apophyses The posterior zyga-
pophyses have disappeared; and the centrum is a good dealconstricted
in the middle. The twelfth centrum shows a much greater reduc-
tion in size of the neural arch, which leaves the posterior third of the
centrum free. The underside of the centrum is similarly compressed
to the upper part, though the median basal ridges become rounded.
The facets for the zygapophyses are distinctly marked at both ends,
and divided by a groove, of which there is no trace in the middle of
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the base. In the thirteenth and fourteenth vertebree the centrum
is 1{; inch long, with the articular face 1;3; inch wide in front and
rather less behind, while the depth in front is 1 inch. The neural
arch is small, and its superior outline horizontal. The measurement
from the middle of the base of the centrum to its upper border is
15 inch. The neural canal indents the centrum concavely at both
back and front articulations ; and from the hinder limit of the neural
arch a vascular groove impresses the sides, descending slightly for-
ward to the middle of the base. The centrum here is most con-
stricted, and measures 5 inch from side to side, and has a rather
less depth. The chevron bones are preserved in the thirteenth ver-
tebra, with the posterior margin of which they appear to be blended;
they unite below in a \/-shape, and have facets for the succeeding
vertebra. They are 12 inch wide, 1} inch deep, and, with the
groove at the terminal end of the centrum, enclose the vascular
canal. Of the fifteenth vertebra only half the centrum is pre-
served. The sixteenth and seventeenth are blended together, and
the chevron may nothave united in the median line. The vertebrae
now become roughened with many slight longitudinal muscular
ridges, indicative of the near approach of the end of the series; and
the articular faces of the centrum appear to have central con-
cavities.

Ribs.
(See Biinzel, pl. iii. figs. 5, 6, pl. viii. figs. 14, 15, pl. i. fig. 27.)

One cervical rib is preserved ; there are about halt a dozen tolerably
perfect dorsal ribs, and a multitude of fragments of dorsal ribs. The
majority of these obviously belong to one animal; and I refer them
to the smaller of the two large Dinosaurs, Crateomus lepidophorus ;
but there are a few slightly larger fragments which possibly pertain
to the larger Dinosaur. They are, however, too imperfect to yield
any characters for description; and as they are doubtful remains, I
prefer to leave their elucidation to future discoveries. They are
larger and stouter than the bulk of the specimens. The only ex-
ample which shows the proximal end is represented in Pl. XXXI.
fig. 12, and may be compared with the corresponding part of the
smaller rib, fig. 17, Pl. XXVII. This proximal end is the speci-
men ﬁgc.rca by Biinzel as the lower jaw of a lizard, a determination
which is presuniabiy due to its imperfect condition and the circum-
stance that the transverse platform is only developed on one side.
I owe its identification to Mr. Hulke, who recognized its resemblance
to the smaller specimens when examining the collection.

The cervical rib wants the articular head of the lower tubercle.
The interspace between these two heads was nearly 1§ inch, the
outline between them being deeply concave; the ventral outline is
flat, the dorsal outline concave. The length of the rib, as preserved,
is 3{%; inches. After being dirccted outward for half its length, it
curves concavely backward and tapers at the same time. There is
in front, in the middle of the rib, a slightridge. The articular head
which is preserved is 18 inch lonv and inch wide. When perfect
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the rib must have had a Y-shaped form; and just below the fork
of the Y on the posterior side is a moderately large vascular
foramen.

The dorsal ribs are all imperfect at the distal end; and some of them
have a much greater curve than others. The longest fragments are
imperfect, proximally and distally, and measure round the outside
curve about 11 inches, and across the chord a little over 10 inches.
But all the ribs agree in distinctive character, which is seen in side-
to-side compression along the proximal half of the visceral surface
and lateral expansion on the dorsal surface (Pl. XXVII. fig. 17),
so that in this half of the rib the transverse section is shaped
like a T (Pl. XXVIL fig. 18); but distally the rib expands
on the visceral surface, and the elevated ridge on the ante-
rior border disappears, the direction of the rib becomes some-
what oblique, and its section has a compressed ovate outline. One
consequence of this remarkable dorsal expansion is to form an ex-
panded table-like external surface which is convex in the direction
of the length of the rib, and nearly flat in the antero-posterior
direction ; so that the ribs closely resemble the combined rib and
costal plate of a Chelonian, and in the living animal the interspaces
between the ribs must have been as small as in many mammals, such
as the Buffalo and the Lesser Anteater. It is, of course, possible that
this expansion of the dorsal margin of the rib may be homologous
with the costal plates of Chelonians, since representatives of the
structure are also met with in Crocodiles, Hutieria, and birds. I
have no doubt that this table structure carried the heavy dermal ar-
mour with which these animals were weighted. One specimen (fig. 17),
whichhasthe articular head preserved, has an interspace of 15 inch
between the capitulum and tuberculum. The capitulum curves
slightly forward, is 1 inch in depth, and gradually widens on the
ventral surface towards the articulation, where it is % inch in dia-
meter. The tuberculum is relatively small, L inch from back to front,
and about } inch in width. It is somewhat reniform and rounded,
like the outside of a kidney. Immediately beyond the tubercle the
bone begins to widen ; and the anterior ridge extends in the speci-
men 4 inches, while in other ribs it extends 6 inches, and in
some only 3. Its antero-posterior width is also variable, but,
where widest, in no specimen measures more than 1 inch, and is
usually about # inch. The compression of the rib just below the
tubercle gives a measurement of less than %5 inch, though in some
specimens it may be a little more and in others less; while the depth
of the rib from dorsal to ventral surface is at first {% inch, and be-
comes gradually reduced as the rib extends and loses its T-shaped
section. The side-to-side compression extends close under the ex-
ternal platform, so that both sides of the rib are concavely chan-
nelled. Several specimens show some amount of muscular roughness
on the transverse platform and a part of the rib distad to its termina-
tion ; and this is probably correlated with the muscular attachment of
dermal armour. The longest ribs preserved do not indicate a greater
length when complete than 14 inches. 'When they become obliquely
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flattened they maintain a remarkable uniformity of width, and taper
almost imperceptibly towards the distal extremity.

Dermal Armour.
(See Biinzel, pl. iv. figs. 1, 2, pl. vii. figs. 20, 21, pl. viii. figs. 9-12.)

The Dinosaurian dermal armour which I refer to the genus
Crateomus presents many remarkable modifications, such as have
not been met with in any genus hitherto described. Some of the
plates are remarkably similar to those of Scelidosaurus and Acan-
tho pholis ; others are large scutes with a median longitudinal ridge
and numerous vascular impressions on the carinate surface, as
though they were imbedded in the skin. These plates are all
thin and may have been abdominal, while the more elevated plates
may have been dorsal and caudal. A third type of plate appears
to be greatly compressed from side to side with a sharp cutting
surface in front, terminating in a spike superiorly, and with a
rounded posterior margin. The articular bases of these plates are
not preserved. A fourth kind of plate of large size appears to have
terminated at each end in a great triangular spike, while across the
intermediate space there extended rows of conical tubercles some-
what resembling in outline those attributed to Hyleosaurus. A fifth
kind of armour is represented by an immense conical spine, like the
horn-core of an ox, which rises from a bony base.

None of these pieces of armour are symmetrical, hardly any of them
can be grouped in pairs ; altogether there are fully fifty well-defined
plates, besides a large number of fragments. It is quite possible
that the remains may have belonged to more than one species. But
seeingthatthevertebral column of one species is well preserved in its
hinder portion,andthattothisspecies the bulk of the limb bones may
reasonably be relegated, and that in many points of osteology there
is an approximation of the animal towards Scelidosaurus, we may
be justified in considering that the larger Austrian Dinosaur possessed
armour as varied in character as that seen in its English prototype ;
and in the absence of a second and larger vertebral column, I am
unwilling to attempt to divide the scutes between the two different
animals, merely on the ground of their contours. Yet it may be
acknowledged that the horncore-like scute is larger than would
have been expected, and that the whole armour is heavy even
for an animal with such strongly marked muscular development as
is shown on the bones of the limbs of both the species.

I proceed to describe the armour according to the varieties it
presents. As Prof. Suess had noticed, there is, besides the horn-
like scute, a second base, from which the horn-like spine has been
broken away. There thus appear to have been at least a pair.
The base from which the horn rises (Pl. XX VIILI. fig. 4) is 53 inches
long, of irregular oblong shape with roughened edge, a little
broken at one end. It is nearly 3} inches wide where widest,
and narrows to about 21 inches. It is coneave in Jength on the
under surface in the middle, convex at the sides. The margin is
full of vascular perforations, and appears to have had strong union
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with the skin. On thebroad side this bony base is 18; inch thick :
on the narrow side the greatest thickness is 1;3; inch. ~ The horn-
like spine is placed obliquely upon it, and rises vertically, curving a
little backward or outward. It is 5% inches high. Its base is ra-
ther more than 21 inches long, and 24, inches wide. The spine is
slightly flattened on the convex and concave sides.  The right
and left sides are nearly straight. The bone is covered with close-
set irregular vascular perforations similar to those on a horn-core.
(See Biinzel, pl. v. fig. 10.) v
Two other plates of quite as remarkable character are dissimilar in
form, one being twice the width of the other; but both had smooth
bases for attachment to the skin. The base is rounded at- its lateral
margins, as though it were a bone distinct trom the extraordinary der-
mal ornament which rises from it. The larger specimen (P1. XX VIII.
fig. 2) is 8 inches long and imperfect at one end. The articular base
appcars to have been about 4} inches long and 2 inches wide, while
the greatest width of the plate is 3} inches towards each end of the
articular space, and in the intermediate area it becomes contracted
to about 2} inches. The spine which existed at the other end of this
contracted area has been almost entirely broken away ; so that the
plate was originally probably a central oblong mass with constricted
sides terminating at each end in a large triangular spine, which was
directed upward from the body ot the plate. The one spine which
is preserved is on its upper surface about 4 inches long, and at
the base 3} inches wide. It is slightly convex from side to side,
and terminates in a sharp cutting-edge on each side, which is lon-
ger and more convex on onc side than on the other; and the longer
edge is reflected a little upward. There are a few longitudinal sub-
parallel vascular grooves in the middle of this part of the plate. On
the under surface of this region the bone is flattened on the two
sides, which converge towards a rounded ridge in the middle line,
which helps to give strength to the sharp dagger-like extremity in
which the bone terminates. The greatest thickness of this part
of the plate in the middle is LI inch. 1Its base terminates
abruptly, perhaps owing to some crushing on the underside. ~The
middle oblong portion of the plate is studded over with conical tu-
bercles, the bases of which are pretty clearly defined, and the cones
are low. They are arranged across the bone in three rows with
four low conical tubercles in each of the two outer rows and
two larger tubercles in the middle, 1 inch in diameter, with three
on tho external margin of each, making in all 6 in the middle.
These tubercles make an elevated border abutting against the tri-
angular spine. Their surfaces are roughened with close-set irre-
gular vascular punctures. The smaller plate (P1. XXVIII. fig. 3),
of similar character, is rather better preserved, its total length
61 inches, length of the articular base 5] inches. It carries a
vertically elevated spine, and the base beneath this is deeply con-
cave. The margins of the base aro smooth and well rounded as
already described in the larger specimen. The width of the base
is 134 inch. At one end the compressed spine rises at an angle
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from the part of the plate on which it is situate; it is somewhat
fractured ; but its height as preserved is nearly 23 inches, and the
length of its base rather less; it terminates towards the free extre-
mity in a sharp cutting-edge. Its thicknessin the middle of the base
is 4% inch; and it tapers upward and outward towards both margins.
It is defined at the base by a constriction which appears to separate
it from the plate from which it rises. It is scored with somewhat
irregular vertical vascular furrows. The corresponding plate at the
other end is much smaller, and is defined from the under articular
surface by a furrow ; and a similar furrow appears to mark its limit
on the upper surface, as though it did not completely cover thebone
upon which it rests. It is of ovate outline, 2% inches long and 1}
inch wide in the middle. Its surface is undulating, as though the
free extremity, growing against another plate, had been forced up
into an elevation. It has the aspect of projecting on one side be-
yond the bone on which it rests, and is then sharply compressed, and
terminates in a cutting-margin which is convex in length. The in-
terspace between these terminal plates is rhomboidal, about 1% inch
in length, and is covered with conical tubercles, the largest of which
is {; inch long and about 1 inch high.  These tubercles are about
5 in number, the 3 largest being on one side.

The next series of dermal bones are all longitudinally carinate.
They may, perhaps, be divided into such as have the base angularly
excavated, as though they were median bones of the dorsal or
caudal region, and such as have the base comparatively flattened ;
and in these latter the keel becomes greatly reduced in height:
these bones are probably lateral. Judging from the example of
Stagonolepis, I am inclined to believe that most of these plates
pertain to the tail. There are four plates, each about 2% inches
long, with an ovate base having a rough margin, rising into a sharp
cutting median keel about 2 inches in height, which has a ver-
tical sharp margin behind and a convex margin over the length
of the plate (Pl. XXX. fig. 2). The sides of these plates are con-
cave from above downward, and convex in length; but they are
all somewhat distorted by pressure. They thin away at the free
margin to about }; inch in thickness. ¥our other plates, also an-
gular on the underside, are much more elongated, and clearly over-
lap each other at one end, which may be presumed to be posterior.
The largest of these plates is 63 inches long, 113 inch wide where
widest behind, and 2} inches high in the highest part of the sharp
compressed keel. One side of this plate is moderately concave from
above downward; the other side is plano-convex; and posteriorly the
underpart of the bone has the aspect of being obliquely truncated—
a character which results from the posterior 2% inches rising free
from the basal attachment so as to terminate in an upward and
backwardly directed spine, which overlapped the next succeeding
plate. The crest of the median ridge has a very slight sigmoid
flexure. Attached to this bone on one side is a small fragment
which appears to be a broken portion of the proximal end of the
dorsal rib. Other plates are somewhat flatter and relatively broader;
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one which measures nearly 5 inches in length has a subrhomboidal
outline, two long sides converging in front, and a short pair of sides
converging behind. The greatest width of the plate is 25 inches.
The greatest length of the flat part of the base is 3} inches; and
the posterior 1} inch rises into a strong spine, which terminates the
median crest, is 1% inch high, compressed behind and above. The
crest gradually diminishes in height from this spine forward till it
dies away at the anterior end. The outline of the crest is very
slightly sigmoid. The crest has a compressed aspect, as though 1t
had been naturally squeezed from side to side in its upper half.

There are numerous smaller sharply carinate plates of a some-
what ovate outline, with the kecl placed nearer towards one margin
than the other, and always becoming a little more elevated towards
one end, where it is truncated. And these plates, though mostly flat
on the underside, always have the end on which the ridge is highest
bent a little upward, as though to overlap the next succeeding plate.
These plates vary in size: one is 2.8 inches long, 1;%; inch wido,
and has the keel 13 inch high ; another is 2.3; inches loncr 15 inch
wide, and has the keel 1o inch high posteriorly.

Another remarkable series of plates is distinguished by extreme
thinness.  They appearall to have been subrhomboidal and to have
had the keel scarcely elevated.

The largest is about 2% inches long, and more than 2% inches
wide. The under surfaco 15 smooth and slightly convex. The su-
perior and inferior margins converge to a sharp but irregular edge ;
the thickness of the body of the plate is about 33 inch, though many
of the plates are much thinner; and the thickness in the line of the
median ridge is about #; inch. This slight keel does not extend to
either extremity of the pIate but the margin of each plate is turned
up towards one of the posterior sides, as though they still obliquely
overlapped (Pl. XXXI. fig. 3). The surface of these plates is
slightly concave on each side of the median ridge, and there scored
with vascular markings which ascend towards the ridge and ramify
and interlace. Their prevailing direction in the plates with more
elevated keels is towards the posterior spine. There are a few
slightly thicker plates which have no trace of keel, but are flat
below and gently convex above (P1. XXVIII. fig. 5), with a deep
Y-shaped vascular groove on each, and a sharp margin. The
smallest and best- preserved is 144 inch long, and 175 inch wide.

Some fragments of crest- spmes ' broken away from the bases, in-
dicate plates of a larger size than any thing here described. The
plates appear to have been remarkable for their great side-to-side com-
pression, the posterior elevation of the crest, and the sharpness of
the spine, which, in fragments preserved, extended to a height of 5
inches where the antero-posterior measurement is only about 3
inches, and the greatest thickness of the spine from side to side is only
1% inch (at the inferior fracture).

There is also a fragment indicating that the plates in which the keel

is almost suppressed in some regions attained a larger size than has
here been described.
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One such fragment as preserved is about 5 inches long and rather
wider, with apparently two slight keel-like ridges parallel to ecach
other. The greatest height of the crest in this specimen is about
%% inch.

If all this armour is correctly referred to the genus Crateomus,
it furnishes one of the most distinctive generic characters of this
type. I do not remember any described genus in which large
tubercled plates such as are here figured have been found, though
an isolated plate was described from the Wealden of the Isle of
Wight many years ago* as showing a not dissimilar ornament.
Other plates are so similar to armour of Scelidosaurus, especially the
median-keeled caudal plates, as to enable us to concur with Bunzel
in recognizing a strong affinity to that genus, which, however, does
not amount to identity. Crat®omus was more heavily armoured.
It is difficult to say whether its armour has more in common
with the bony tubercles which occur on the limbs and tail of many
Chelonians, or approximates better to the bony scutes of certain
lizards and crocodiles; for it is so distinet that no near parallel
can be drawn between the armour of Dinosaurs and that of living
reptiles; nor if the comparison were possible would it have much
weight as a mark of organic affinity.

Scapulee.

Three specimens of Dinosaurian scapul® have been obtained ; two
are larger than the other, and belong to a distinct species. The two
larger specimens were figured by Biinzel, and regarded by him as
left ribs of his imaginary Lacertilian genus Danubiosaurus and the
type of his species D. anceps. They are left scapule. The smaller
specimen obtained subsequently is a right scapula. I refer the
larger bones to the animal indicated by the larger limb-bones (Cr«-
teeomus Pawlowitschir), though, as the smaller specimen is little more
than half the size, the disproportion in the scapule is much greater
than would have been anticipated in the two species.

Left Scupula.
(See Biinzel, pl. v. figs. 7-9, pl.vi. figs. 1-3.)

The scapula (fig. A, p. 656) is remarkable for its great breadth, its
curved form, its compressed aspect, and the remarkable acromial pro-
cess in which its slight spine terminates. The specimen has been a
little crushed, and is not quite perfect at its distal end; the whole
surface forunion with the coracoid is destroyed by decomposition,and
slightly injured by fracture. What remains of the articular surface
for the humerus is a semiovate surface 55 centim. wide and rather
longer. Itis margined by an elevated ridge, has the usual roughness
of cartilaginous surfaces, andis more concave than usual, both in length
and breadth. The inner or visceral margin of the bone appears
to have been more convex than the external margin. Both are
somewhat inflated; and the external surface and posterior margin

* J. E. Lee, Ann. & Mag. Nat. Hist. vol. xi. p. 9, reprinted in his ‘ Note
Book of a Geologist.’
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especially are roughened with ligamentous attachments and mus-
cular rugosities. The thickness of the bone rapidly diminishes
above the articulation; and it continues to become thinner towards
the free end, where the thickness does not exceed a centimetre
and a half. The posterior margin is compressed and rounded,
the rounding becoming more conspicuous as the surface ap-
proaches the humeral articulation, owing to the increasing thick-
ness of the bone. The length of the posterior side of the bone is
about 25 centim.; its outline is concave ; the concavity, as preserved,
may be indicated by the fact that the chord joining its two ex-
tremities is 21 centim. long, and the abscissa 6 centim. high. The
corresponding anterior margin is not quite parallel, since the bone
is wider in its upper third than in its lower third; and hence the
anterior margin is more convex. The least transverse measurement
above what may be termed the spine of the scapula is 6} centim.
In the upper third of the bone the width has increased to upwards
of 8 centim.; it then contracts a little to less than 8 centim., so as
to make the anterior termination of the superior margin concave;
for the bone widens once more, so as to become broader than ever
at its free end. The posterior corner of the free end appears to
be curved a little outward. The external surface is smooth, con-
vex in length, and more convex in breadth at the distal end than
proximally. The visceral surface exhibits corresponding characters.
The anterior margin of the bone is thicker, better rounded than
the posterior margin, and rougher with muscular attachments. As
preserved, the measurement from acromion to the anterior distal
margin is 23 centim. in a straight line. In about the middle of
the anterior margin the bone becomes appreciably thickened on
the inner side with muscular attachments, and the thickness in-
creases until a vertical anterior shoulder is formed almost at right
angles to the spine of the scapula, extending downward and inward
towards the coracoid area. Only a small portion of this trian-
gular space is preserved; but so much of it as is seen below the
acromion is 4 centim. deep. The spine of the scapula only runs for
a short distance along the proximal part of its surface, and is diffi-
cult to define, because the bone is obviously compressed so as to
make the surface posterior to the spine appear more concave than
it really was; but the spine may be considered to originate in
the thickening of the anterior margin of the bone already alluded
to; and it becomes most distinct a centimetre or two above the
acromion, where it is 1} centim. wide, flat above, and margined at
the sides by rounded ridges. It is prolonged into a free process or
acromion, which was directed forward and outward. This process is
a little crushed, is nearly 5 centim. long, 33 millim. broad, and, as
preserved, about 2 centim. thick, though before crushing it was
thicker ; the corners and angles of its free end are rounded ; and
the inferior or internal surface is concave, since it rises from the
anterior coracoid border of the bone. The plane of the acromion is
parallel to thatof the blade of the scapula, and makes an angle of 45°
with the direction of the humeral articular surface. The distance
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Scapule of Crateeomns Pawlowitschii and-C. lepidophorus.

PR,

A. Left scapula of Craieomus Pawlowitschii.

B. Right scapula (drawn reversed for comparison) of Craéeomus
lepidophorus. )

1. Humeral articulation. 2. Acromion process.
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of its inferior border from the humeral articular surface is between
6 and 7 centim. From the inferior margin of the acromion descends
a strong rounded ridge which divides the part of the bone above the
humeral articulation into anterior and posterior areas, and, but for
the intervening acromion process, would look like a continuation of
the spine. This ridge dies away before reaching the humeral arti-
culation. Posterior to the acromion the surface of the scapula is
broadly channelled. In its singular curvature and development of
the acromion it is unlike the scapula of any other Dinosaur.

The second specimen, though evidently belonging to the same spe-
cies, is a little smaller ; it has been reconstructed out, of even a larger
number of fragments than the specimen described. The proximal
part of the bone is wanting, the fracture having removed the arti-
cular region and acromion process ; but this portion was compressed
from side to side ; the anterior margin ofthe bone, however, appears
to be thicker, and the cavity in front of the acromion is more
marked, than in the specimen here figured. Distally a portion of the
terminal free margin of the bone is preservéd, showing that it was
obliquely truncated and somewhat thickened and roughened with
muscular attachments, especially towards the posterior border; the
specimen, as preserved, is 27 centim. long and about 76 millim.
wide in the blade, where it is widest. The details of the two bones
otherwise present the closest agrecment.

Distal End of Humerus.

A large humerus is unfortunately only known from its distal end
(PL. XXIX. fig. 4), which has decayed in the manner so frequent
with these fossils, and as though indicating that the terminal end
had been a distal cpiphysis similar to that which characterizes the
long bones in the order Sauropterygia, which may have separated
from the shaft absolutely or decayed in consequence of the less per-
fect ossification of its cartilaginous substance.

This fragment is little more than 4 inches long. It exhibits at
the proximal end a natural fracture, made during extraction from
the rock ; and here the bone is 1. mch thick, 1:8; inch wide, ovate
in outhne, with an angular bulge ‘towards the mlddle of the superior
surface—a bulge which indicates a ridge similar to that referred
to in the more perfect specimens of the other species (Pl XXIX.
fig. 1). I regard this specimen as the distal half of a left humerus
of Crateomus Pawlowitschii.

The fracture is somewhat interesting as showing the existence
of a central medullary cavity (PL XXIX. fig. 5). This cavity is
+o inch long and more than % inch wide; so that the bone round
it is about half an inch thick ; and this contrasts remarkably with
the thinness of the terminal and irregular edges of the distal margin
of the shaft, which is nowhere much more than ;4 inch thick, though
becoming somewhat thicker as it extends prox1mall} The cavity
is relatively smaller in the second species. The superior surface is
unfortunately somewhat crushed ; and the whole specimen has been
pieced together, like so many of these remains, with great patience,

Q.J.G.S. No.148. 2x
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skill, and success. The shaft docs not widen quite so rapidly towards
the distal end as in the smaller species, since the bone is 24 inches
wide only at 21 inches further towards the distal extremity. The
surface is remarkably smooth and free from muscular markings,
except on what I regard as the outer side. This is roughened; and
rather above its middle there is a chain of strong muscular eminences
(which appear to be much in the position of the inncr straight ridge
described in Cratewomus lepidophorus, in which, however, the ridge
was only developed proximally). Here it is strong distally, and
would seem to have extended to the terminal articulation. The
middle of the inferior aspect is marked by a straight vascular groove
about an inch'long in the upper half of the fragment; and at the
extreme distal margin towards the inner side there is a vertically
ovate muscular pit about 1 inch long. The distal extremity appears to
be curved downward and outward rather more than usual, while the
surface is more than usually convex. The sides, which are slightly
concave in length, are comparatively straight. The extreme width,
as preserved distally is 3 inches: hut- this is fully 1 inch short of
what must have been the end of the specimen:

Femur.
(See Biinzel, pl. iii. figs. 2-4.)

The shaft of the right femur which I refer to this species is very
well preserved ; but there is no trace of the articular extremities,
which disappeared before the hone was imbedded in the matrix ;
and towards the articular ends the bone is crushed, on the posterior
aspect proximally, and at the distal end in front. There is, how-
ever, quite enough preserved to indicate a very distinct animal from
that referred to Crateomus lepidophorus (Pl. XXXI. fig. 5), to
which, however, it was nearly related in femoral character. The
fragment (Pl. XXXI. fig. 1) is 11 inches long and ‘1% inch wide
in the lower third of the shaft, is remarkably cvlindrical, has the
muscular ridges on the anterior surface strongly developed, while
the inner middle trochanter of the shaft would not be recognized as
such, so feebly is it developed, were it not for the characters of the
other species. As preserved, the appearance of the bone is remark-
ably mammalian. When perfect, it may have been 15 inches long.

The fragment of the corresponding left femur is scarcely at all
compressed, but was so far destroved hefore mineralization that
only 7 inches of its length now remain, showing the lower half of
the shaft to be subtriangular in section, being flattened behind and
somewhat compressed towards the median muscular ridge in front.

The following description is drawn from the representative of the
right limb (Pl. XXXTI. fig. 1). The bone, which is most constricted
in the lower third, widens in the usual way towards both proximal
and distal ends; and its most remarkable feature is the inflation of
the proximal half of the dorsal or anterior half of the shaft in the
line of the median longitudinal muscular ridge. Thisridge is strong ;
and its crest is broken into short lengths of from half to three quarters
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of an inch; it originates distally in the part of the shaft which is most
constricted, runs rather nearer to the external than to the internal
margin, and increases in strength proximally till it hecomes 2; inch
wide, where the shaft is 3 inches in diameter. All that part of the
shaft which is external to the ridge is obliquely flattened, with a
slight increase of inflation towards the proximal end, but without the
slightest indication of the formation ot a proximal trochanter, which
presumably was not developed, though the absence of this struc-
ture may be due to mutilation. The inuer side of the shaft is rather
more convex than the outer side ; but on its upper side there curves
round from where the lateral trochanter should be, a muscular ridge,
which is rather stronger but less well defined than the prineipal
median ridge, towards which it very slowly converges proximally.
At first the width between the ridges is nearly 1} inch: but at
3inches nearer to the proximal end it is narrowed to 1¢; inch; and
as it narrows, the area thus defined between the muscular ridges,
which is at first tlat, becomes very markedly concave. Proximally
the bone curves inward as though approaching the terminal arti-
cular head, and the space external to the inner ridge is fairly well
rounded. The proximal half of the posterior aspect of the bone is
somewhat crushed. and appears to have been more convex than
usual. It may have terminated towards the outer side in a slight
ridge, and shows but very slight or uncertain indications of the
posterior muscular ridge seen in the second species. The lateral
trochanteroid muscular indication is placed a little higher up than
is usual with the lateral trochanter : it is about 14 inch long, slightly
elevated and rounded; its proximal end inclines slightly towards
the anterior face of the bone. The lateral outline of the bone is
here markedly convex.

The distal end of the bone gives no indication of the widening
on the outer side of the articulation which is so often met with,
since it is flattened and straight externally. Posteriorly there is
a moderately deep broad channel inclined a little outward; it was
evidently prolonged between the condyles, and shows the outer
condyle, as usual, to have been small, while the inner condyle was
large. The bone appears to have been quite as much thickened as
usual at the distal end, though only the backward curve of the shaft
and no part of the articulation itself is preserved. The whole sur-
face of the shaft is remarkable for the longitudinal muscular rough-
nesses, which are more marked than in any reptile bone that I have
cver seen.

Tibia.

A pair of large limb-bones, both 8 inches long, as preserved, but muti-
lated before fossilization, so that no trace is shown of either proximal
or distal articulations, present, however, characters which unmista-
kably show them to be the tibial bones (Pl. XXXT. fig. 2). The frag-
ments are straight on the inner side. The shaft bends inward a little at
the distal end, has a long anterior crest immensely developed forward
at the proximal end, and sends out a compressed process on the outer

2x 2
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side. The bone measures from back to front at the proximal end 3§
inches, while themiddle of the shaft measures 1§ inch, and the dist
end 1} inch. The whole inner surface is remarkably flattened, and,
except for the usual distal widening, shows no character that calls
for rcmark. The posterior aspect is badly defined, somewhat flat-
tened towards the distal end, where the bone is rough with muscular
markings, and 1} inch from side to side. The thickness in the
middle of theshaft is apparently less, though the bone may be some-
what compressed ; and the thickness varies in the two specimens. In
length, the posterior outline is slightly concave in the middle of the
shaft, and slightly convex in its upper portion, where it is well
rounded from side toside. The outer surface of the bone is convex
from back to front, and slightly concave in length. It becomes
compressed proximally ; so that it is divided by an elevated median
ridge into two portions—the posterior somewhat flattened and look-
ing obliquely outward and backward, while the anterior half is
deeply concave, the concavity resulting from the natural compres-
sion of tho shaft anteriorly, so as to form an immense patelloid
crest something after the pattern of that figured by Leidy as cha-
racterizing Cewlosaurus. The anterior margin is somewhat sharp,
and is defined at the distal end by a slight angular ridge, which above
the middle of the shaft extends inward ; so that the proximal por-
tion of the anterior outline becomes convex from side to side, though
the side-to-side compression increases, and the bone, where frac-
tured, is again increasing in width from side to side, and measures
1 inch. The upper part of the shaft has a subtriangular section,
owing to the elevation of the external or fibular ridge. Fibul® of
two sizes occur; but the larger specimen is so small that I have
noticed it under the next species.

CrATZ0OMUS LECIDOPHORUS, Seeley.

In grouping together the remains which are now to be described
I havo been influenced partly by their anatomical characters, partly
by size, and partly by the fact that I have no evidence of the limb-
bones of a third species of the same genus to which any of the
bones might be referred. The specific distinctness of this smaller
Dinosaur will be found well indicated by the characters of the
scapula, humerus, femur, and vertebra. The armour is probably
undistinguishable from that of the larger species; and at present
there is no sufficient ground for saying how much of that already
described belonged to Crateornus lepidophorus.

Left Coracord.
(See Biinzel, pl. iv. fig. 3.)

The left coracoid is very imperfectly preserved, giving no indica-
tion of the outline of the bone, no trace, or even indication of direc-
tion, of its union with the scapula, and showing the articular surface
for the humerus but imperfectly. The bone, howerver, is perfectly
recognizable ; it has been figured by Biinzel as the right side of
the ilium of Iguanodon Mantelli. Since no other example of a
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Dinosaurian coracoid occurs in this formation, it may be useful to
record the few indications and characters which it displays. The
length of the fragment is about 11} centim.; its breadth is 43}
centim. I infer it to have bcen a bone, however, fashioned on
the plan of the coracoid of Hyleosaurus or Scelidosaurus. The bone
thickened considerably towards the articular surface for the humerus,
where the greatest transverse measurement is 36 millim., though,
being eroded, this may not have been its widest point. The length
of the articulation is about 65 millim. ; but, from the state of preser-
vation of the specimen, this can only be given approximately. There
are some irregularities on the surface which would suggest car-
tilaginous covering, such as is indicated by the articular end of
the scapula. In length, the surface is slightly concave. Below
the articular surface the bone is excavated concavely in length,
though the excavation is not very decp. This inferior surface is ob-
liquely compressed on the inner side, so that a slight and rounded
ridge extends downward from the articular surtace on the outer
margin of the bone. The cxcavation extends slightly under the
articular surface. The visceral surface is so eroded as to be almost
unrecognizable, only one or two patches of unworn bony surface being
preserved. The external aspect towards the scapular articulation is
roughened with longitudinal ridges. The middle part of the bone
appears to be smooth, but carries a row of seven or eight vascular
pits close to the elevated and compressed margin of the humeral
articular surface, in front of which is a broad shallow furrow, as
though the thumb had been drawn over a plastic substance. This
furrow becomes wider as it extends downward, and at itsdistal termi-
nation is margined by slight muscular rugosities. Distant 3 centim.
from the upper part of the humeral articulation, and rather more,
apparently, from the margin of the scapula, was the coracoid foramen,
which was about 15 millim. in length and probably ovatc or pear-
shaped, though its outline is imperfectly presecrved. The external
surface of the bone appears to have been convex both in length and
breadth. The size of the bonc can only be inferred from comparison
with allied genera. From its imperfect condition I do not feel
assured that this bone may not belong to the larger species.

Right Scapula.

This comparatively small bone, though corresponding in a general
way with the larger specimens described (see fig. B, p. 656), presents
remarkable differences, which enforce the conviction that it belongs
to a very distinct species.  The blade of the bone is flat, and presents
no curvature of plane; its anterior margin is relatively straighter: the
acromion was smaller and differently placed, and approached almost
to the margin of the humeral articulation. As in the other species,
the surface for union with the coracoid is eroded, though apparently
to no great cxtent : and though the bone is imperfect at the oppo-
site free end, therc is no rcason to suppose that it extended appre-
ciably beyond the part preserved. The extreme length of the spe-
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cimen is 184 centim. The leugth of the posterior margin to the
humeral articulation is about 15 centim., the length of the chord of
the arc of the posterior curvature is 131 centim., and the abscissa
is about 28 millim. ; so that the curvature is much less than in the
large species. The posterior margin is also more inflated ; it is
similarly sharp at its distal end; but the bone thickens steadily
towards the humeral end, where it rapidly expands, chiefly on the
inner side, to form the humeral articular surface. The posterior
margin is more rounded on the external than on the internal sur-
face, giving the effect of an obscure ridge along the visceral border
of this outline of the bone. The anterior borderis also well rounded
and thicker than the posterior border, the thickness in the middle of
the blade being about 12 millim. The outline divides itself into a
proximal part, which is concave, and a distal part, which is straight.
The middle convexity of the outline is much less pronounced than in
the larger specics. The concavity towards the proximal end is due
to the prolongation forward of the comparatively thin process for
union with the coracoid. The middle part of the anterior margin is
marked with fine parallel muscular ridges; and from this region
the spine of the scapula is prolonged downward obliquely across the
bone, so that it terminates at about the middle of the proximal end
of the bone, which is 9 centim. wide. The least width of the blade in
the middle of the concavity on the anterior side of the margin is less
than 5 centim. The width at the origin of the spine of the scapula
is about 53 millim.; and the width at the distal end, as preserved, is
63 centim. The spine is remarkably straight ; and even the length
to its acromial termination is nearly 10 centim.; it does not so
much suggest the form of spine in a mammalian scapula as that; of
Hatteria, existing as a broad rounded ridge, which divides the
proximal end of the external surface of the bone into two areas,
which are both concave in length, though the outer subtriangular
area is rather wider and shallower. The acromial process is imper-
tectly preserved proximally ; and hence the spine appears to termi-
nate in a rounded ridge which is about 2 centim. high and ap-
proaches to within a centim. and a half of the humeral articulation.
The thickness of the bone from the internal to the external surface
at the worn or eroded termination of the spine of the scapula is 4
centim. The width of the process is less than 1% centim.; and the
measurement from its outer border to the anterior coracoid margin
is about 5 centim., or over 4 centim. from its inner margin to the
posterior humeral articulation. The visceral surface is remarkably
flat; but beneath the region occupied by the spine the base was
somewhat concave. The humeral articular surface obliquely trun-
cates the inner half of the proximal end. Itis muchroughened and
grooved with the marks of a cartilaginous epiphysis, and was broader
in proportion to its length than in the larger species. It shows
some sign of crushing, and is fully 4 centim. wide and 47 millim.
long. Its posterior outline is much broader than in the larger spe-
cies; and the axis of the articular surface was not materially different
from the plane of the blade. The thickness of the anterior coracoid



FAUNA OF THE GOSAU FORMATION, 663

process was but little more than 14 centim. where widest, and became
gsomewhat narrower as it extended outward.

Humerus.

Both the right and left humeri are strong bones (Pl. XXIX.
figs. 1-3) which, previously to fossilization, had lost both proximal
and distal articular ends. They are of exactly the same length as pre-
served, and are mutilated in almost the same manner, the distal ends
especially being obliquely truncated from behind forward; and they
show a subquadrate section. The right humerus is slightly the
more perfect ; and neither bone is distorted by pressure.

The fragments are 8 inches long; and, as preserved, the right
humecrus is 43 inches wide at the proximal end ; the left humerusis
4 inches wide; the shaft is most constricted in the middle, where it
measures 1{% inch from side to side; there is no corresponding con-
striction from back to front; but in this position the antero-pos-
terior measurement is 11 inch. The bone widens distally ; but, as
preserved, the distal measurement from side to side is only 2%
inches. The proximal articular head was nearly in the same plane
as the distal end. The inner lateral outline is gently concave ;
the external outline is dceply concave, owing to the expansion out-
wards of the large thick deltoid process, which is bent at a consider-
able angle with the shaft. The antero-inferior and postero-superior
outlines arc both nearly straight, though very slightly concave ; and
they convergeslightly from behind forward, owing to the slight distal
twist giving to the bone an appearance of thickening to that end.
At the distal end the shaft becomes tlattencd both in front and
behind ; and these surfaces are nearly parallel; and, where fractured,
the bone is here 1% inch thick on the outer side, and somewhat
thinner on the inner side. The remainder of the inferior surface
is anterior to, and makes a slight angle with, the subtriangular
flattened distal area. It also may be said to be a long triangle ex-
tending from the inner corner of the distal articulation forward to
the divergent clements of the proximal end (fig. 2). Nearly its whole
length is straight ; and its middle portion is more rugose with mus-
cular attachments than the rest of the bone : the markings have the
appearance of slightly impressed ovate pits, which extend for alength
of nearly 3 inches. This inferior area is defined by faint lateral
ridges, and proximally, beyond the muscular murkings, becomes
somewhat deeply concave from side to side, and compressed towards
the superior aspect, so that in length it is convex. 'This areais a
little inflated on the inner portion, and terminates laterally in a
slight sharp ridge. The outer expanded wing has a well-rounded
margin.

Superiorly the bone is highly convex from side to side (fig. 1),
though somewhat flattened on the inner and posterior side, and
also on the expanded external process, which is smooth and
slightly concave in length, and slightly convex from within outwards.
The upper aspect of the bone is divided into two portions by an
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oblique moderately elevated muscular ridge, which extends for about
31 inches across the middle of the shaft from near the inner side
prox1ma.lly towards the outer side distally ; and though the whole
superior surface, except the expanded crest; is roughened with mus-
lar lines, another fainter ridge may be traced running straight dis-
tally from the proximal termination of the oblique ridge. Imme-
diately below the proximal articulation in the middle of the shatt is
an elevated muscular boss about 17 inch in diameter, which. as
preserved, is subcircular. The thickness of the shaft at its inner
margin is 1, inch, and at its outer margin 1#; inch. The radial
crest thlckcns towards the proximal surfa(e, and curves a little
upward. The outline of the fractured proximal end is somewhat
boat-shaped and compressed (fig. 3). Thishumerus is quite distinct
in character from any form of which I have any knowledge.

Femaur.

The right femur (Pl. XXXT. fig. 5), found in 1876, is 10] inches
long. The left femur (Pl XXXI. fig. 4), found in 1877, 1s hardly
more than 10 inches long. This difference is apparently due to the
diffecrent ways in which the bones are compressed. They are both
in the same state of mineralization, of a rich chocolate-brown colour,
and quite free from matrix, which has heen removed by Professor
Suess. The bones belong to a somewhat distinct type; they offer many
resemblances, as Professor Suess pointed out to me, to Cryptosanrus
of the Oxford Clay, but are more slender. They theretorc show the
typical characters of Dinosaurs, though there is a difference from
all English gencra in the proximal anterior trochanter not being
separated from the shaft ; and there is a remarkable dcvelopment of
muscularridges on the bone, one of which extends on the proximal
posterior face(fig.4)in a curve upward and outward from the small
middle trochanter on the inner margin of the shaft to the outer
and external margin of the proximal articulation. It is impossible
not to recognize the similarity of this strong muscular ridge to the
ridgo seen on the corresponding aspect of the mamm:alian femur;
and if this coincidence be admitted, it goes far to prove that the
middle trochanter, which is the most distinctive mark of the femur
of a Dinosaur, is homologous with the inner or lesser trochanter of
man; and so far it would seem rather to imply a foreshadowing
of a mammalian plan of muscle-arrangement. A similar muscular
attachment to this may be observed in Crocodiles above the middle
of the shaft. From it an intertrochanteric muscular ridge extends
to the position in which the proximal trochanter of Dinosaurs
is seen when it is developed. The shaft is most constricted in its
distal third, where there 1s a slight flexure bending the distal arti-
culation backward ; both articular ends appear to have been highly
cartilaginous, since they are marked with ramifying furrows and
occasional pits. As is usual with cartilaginous surtfaces, the arti-
cular margin is sharply defined.

The proximal articular surface is best preserved in the right femur,
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and, as usual, consists of a subeircular head (fig. 5), which is directed
inward and forward, and a narrower external area. The posterior
border of the articulation is nearly straight; but the anterior out-
line is deeply excavated betwecn the head of the bone and the
external trochanter. The globose head measures 1;%; inch from front
to back ; and may be considered to be 1%, inch from within outward;
but the entire length of the proximal articular surface was about
3 inch. The articular surface beyond the head contracts to less
than 1 inch frem front to back, but widens again to fully 13; inch
at the border of the external trochanter; as in Cryptosaurus evme-
rus, the narrower external part of the articulation is concave from
within outward, and does not extend so far proximally as the
convex head by half an inch. The length of the bone to the distal
border of the head on its inner margin is not more than 9 inches.

The anterior proximal trochanter (fig. 5) is about 1} inch long, and
convex in length ; so that it dies away both distally and proximally,
where it merges in the articular surface. It is rough with oblique
muscular markings, and rounds into the flattened but slightly con-
vex external surface, which is also roughened, with a triangular area
of muscle-marking 21 inches long, which tapers distally. Below
this area the external side loses its flattened aspect, and becomes
rounded from front to back.

The proximal half of the shaft is considerably compressed from
above downward, and is flattened on both aspects: its width from
within outward in a line with the distal limit of the proximal tro-
chanter is about 2-4:inches, and just above the lateral inner trochanter
about 1;%; inch, while just below the lateral trochanter the width
is about 13; inch ; and there, as the shaft becomes narrower, it
grows more convex from side to side. The superior or anterior
aspect of the bone is marked with a strong longitudinal muscular
ridge, which originates towards the hinder part of the articular ball,
curves a little outward and then inward, and extends as nearly as
possible in the middle line of the shaft for a length of 6} inches;
it is moderately elevated, strongest proximally, and dies away where
a distal flattening of the bone gives an aspect of flexure to the lower
part of the shaft. There is also a second muscular ridge, which
originates at the same point, below the outer limit of the proximal
head, and, running obliquely inward, curves round the convex inner
side of the bone and becomes merged in the proximal limit of the
trochanter. Both these ridges are iess marked than in the larger
species,

The posterior aspect of the shaft(fig. 4)is much more flattened. T'he
strong muscular ridge to which I have already referred as defining
an area homologous with the obturator-region of mammals, extends
distally for nearly 3 inches, and then curves more sharply inward
to merge in the inner trochanter. From this ridge extend obliquely
inward, so as to cross each other, two series of narrow straight
linear muscular markings. Parallel to the sigmoid curve of the
proximal articular margin, and about a quarter of an inch below it,
is a line of about six or eight circular vascular perforations.
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The lateral trochanter is placed, as usual, at the angle between
the internal and posterior aspects of the bone (fig. 4). It is moderately
elevated, about 1} inch long, ¥, inch wide proximally, and tapers
distally; it is placed exactly midway betwcen the proximal and
distal articular ends. Below the trochanter the section of the shaft
becomes subtriangular, being flattened on the internal aspect and
posteriorly, and rounded on the external and anterior aspect.

Thedistal articulation is chiefly noticeable for the inflated expan-
sion of the bone at the external margin, and for the relatively large
size of the condyles (fig. 4). The articular surface is 3 inches long in
the left femur, which has this region best preserved ; it is very mode-
rately convex from behind forward, and very slightly concave from
within outward, and rounds gently into the anterior surface of the
bone, where a concave natural impression divides the anterior
margin into a larger internal area and a smaller area which is
external. There is the usual ill-defined gently concave pit for liga-
mentous attachment just above the articulation on the flattened in-
ternal surface of the bone, which looks obliquely upward, much as
in Cryptosaurus. The internal condyle is the larger of the two ; it
is about an inch wide, and curves round considerably on the posterior
aspect of the bone, so as to cause the articulation to measure 2%
inches from front to back. The interspace between the condyles is
about 5, inch; and in this region the articulation measures, from
front to back, 1% inch. This depression becomes prolonged up the
middle of the posterior side of the shaft towardsthe inner part for
about 1} inch. The smaller condyle is more cempressed, about
1% inch wide, and gives an antero-posterior measurcment to the arti-
cular end of 2 inches ; and external to this condyle is a concave area or
groove, L an inch wide, which defines it from the well-rounded broad
external margin. The small part of the articulation external to this
condyle makes a considerable angle with the major part of the sur-
face. The anterior half of the articular surface is nearly smooth ;
but the posterior half is deeply scored with about eight comparatively
straight grooves, six of which lie between the condyles. These
grooves appear, from their corresponding development at the anterior
part of the proximal articulation, to be in the positions of greatest
pressure and greatest condylar growth, and may he regarded as evi-
dence that the bone was carried in an oblique position, as among
mammals.

Tibia.

A smaller pair of tibial bones are much less perfectly preserved
than those of the large species, only exhibiting about 63 inches of
the middle of the shaft (Pl. XXVII. fig. 19). Their ends are
decayed in the usual way: and distally the fractured outline was
subtriangular, but formed a triangle in which the anterior and two
converging posterior elements rounded into each other, and were
subequal. Here the extreme antero-posterior measurement is
about 1% inch, and the extreme width from side to side at the
distal end is the same. Inthemiddleof the shaft the antero-posterior
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measurement remains unaltered, but the side-to-side measurement
is reduced to 1§ inch; where the specimen is fractured proximally,
the antero-posterior measurement is 11 inch, while the measurement
from side to side in the middle of the shaft is 1{1; inch. The right
tibia (fig. 19) does not appear to be crushed ; but the left specimen
is somewhat fractured at its distal end. The inner side in both is
flattened, though not quite sotiat as in the larger species. The outer
side is convex, but divided into two portions by a median ridge,
which in its upper 33 inches is strongly muscular, though the
markings appear to be stronger on the leit tibia than on the right—
a condition the reverse of that which obtains in the larger species.
The muscular ridge is made up ot three or four close parallel ridges.
The posterior half of this side of the bone appears to be more flattened
than in the larger species, while the anterior half shows indications
of a similar longitudinal concavity, though the specimens are frac-
tured too low down for more than the beginning of it to be detected.
The proximal fracture displays a triangular outline with a long
straight base formed by the inner side and two shorter converging
sides which form the outer side. Here the bone is less than twice
as deep as it is wide. On the posterior side, as compared with the
larger species, the side-to-side compression is greater towards both
the proximal and distal ends, while anteriorly the bone is rather
more rounded from side toside. There is about as much difference in
size between the two types of tibie as there is between the twokinds
of femora, though, so far as can he judged from the fragments
preserved, the differences in essential characters in the tibie were
less important than those of the femora.

There have also been found fragments of patelloid ridges of
tibiee which appear to belong to a species slightly larger than either
of these; but the materials are too imperfect for description, or even
for absolutely certain osteological identification.

Fibula.

The specimen which Bunzel (pl. iii. f. 12, 13) regarded as the
upper half of the left humerus of a Crocodile is undoubtedly a
somewhat obscure fossil. It, however, presents nothing in common
with any crocodilian humerus with which I am acquainted, espe-
cially differing in its remarkable compression, in wanting all trace
of a radial crest, in the lateral compression of the shaft at right
angles to the supposed head of the bone, and in the inflation of
the inferior side of the head. While, theretore, I have no hesitation
in affirming that the specimen is not crocodilian and not a humerus,
the loss of the terminal articular end and the evidence of a certain
amount of crushing makes any other determination a matter re-
quiring some caution. The contour, however, of the bone is so
similar to that of the tibia of Crateomus,and one aspect, and especi-
ally the posterior margin, is so roughened with muscular attach-
ments, that I have little hesitation in affirming that we have here
the fibula of one of the Dinosaurs—a view which is further sup-
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ported by the circumstance that the tibia has a strong ligamentous
ridge that would correspond to the rough side of the fibula.
Moreover [ have found a turther small portion of the supposed shaft,
not absolutely continuous, but showing that the bone retained the
same characters for some length further, and did not expand at its
distal end. It therefore may be well to state that this specimen
(Pl. XXVII. fig. 20) is to be regarded as a right fibula imperfect at
the proximal end, but, as preserved, 4} centim. wide. As pre-
served, the main piece of bone is over 10 centim. long, and, with the
additional fragment and the lost interspace, would indicate a length
of about 14 centim. The distal end is imperfect, having decomposed
before fossilization. The anterior margin is concave, the posterior
margin straight and rugose. Tbe thickness of the proximal end, as
preserved, is about a centimetre, while the fractured distal end is
7 millim. thick and about 17 millim. wide. Asremarked by Biinzel,
thedistal fracture is semiovate, but the flattened side is towards the
transversely convex head of the bone, while the convex distal outline
is towards the transversely concave or external surface of the head.
Other fragments of similar character, also presumably fibular, but too
imperfect for detailed description, may be referred, one to a larger
and one to a smaller Dinosaur.

Metatarsal Bone.
(See Biinzel, pl. iv. figs. 11, 12.)

Thespecimen regarded by Biinzel (t. iv.f. 11, 12) as the phalange
of a Crocodile is almost too imperfect for accurate determination ;
but since it is certainly either the second or third metatarsal of a
Dinosaur, probably the former, it requires a slight notice. ~As pre-
served, it is little more than 61 centim. long and about 3 centim.
wide in front. What I take to be the inferior surface is the best
preserved ; only a small portion remains of the anterior articular
end, which was unusually convex from above downward. Thelateral
outlines are concave; and the bone measures only 2 centim. from
side to side in the middle, where most constricted. The superior
surface was compressed, so as to form an obscure broad rounded
ridge on the outer side, with a very slight broad channel below it on
the inner side. The depth of the bone in the middle of the shaft is
24 centim. The under surface is concave in length, flattened from
side to side, with a slight twist in the plane, which is directed a little
inward as it cxtends forward. The posterior fractured end is sub-
triangular, owing to the flattening of the base.

Claw-Phalange.
(See Biinzel, pl. iv. figs. 4, 5.)

A claw-phalange (Pl. XXIX. fig. 6), probably pertaining to the
second or third digit of the left hind limb, as indicated by Biinzel,
is ascribed by that writer to a species of Scelidosaurus, but may
be referred to Cratwomus lepidophorus. It is 33 millim. long, 25
millim. wide behind, and 22 millim. wide in front, is compressed
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from above downward, and, though blunt anteriorly, is most com-
pressed on the right border. The articular surface is imperfectly
preserved, but was concave from above downward, straight trans-
versely, and inclined obliquely to both superior and inferior aspects.
The superior surface, which is slightly convex from side to side,
is margined on each side by a strong groove, which is not very
deep, and extends forward for more than half the length of the
bone. Between these grooves are a number of slight parallel
ridges. At the sides the bone is excavated for the attachment of
powerful ligaments, more so on the left side than on the right; and
on the left side the irregular excavations extend further forward.
The under surface is comparatively flat, but concave in length, convex
from side to side, and marked in the middle with two irregular longi-
tudinal grooves,which have a tendency to branch as they pass forward.
These grooves are very imperfectly indicated in Biinzel’s figure, which
gives noindication of their dendroid character. The posterior outline
of the bone is ovate, and less than 2 centim. deep.

Dorsal Vertebra.
(See Biinzel, pl. i. figs. 24, 25.)

A dorsal vertebra with the neural arch fairly well preserved isthe
best vertebral evidence of this species(Pl. XX X. fig. 5). The centrum is
4 centim. long, flattened on the under side, where it is 11 centim. broad
in the middle, where most constricted ; it is concave from front to
back. The sides are compressed and somewhat concavely excavated
below the neural arch, where the least transverse width is 11 centim.
Thus the body of the vertebra in section would be subquadrate.
The anterior articular surface of the centrum is concave, 32 millim.
broad, and 27 millim. deep. The posterior end is not concave, but
somewhat flattened and convex from above downward. The margin
is a little worn ; the greatest transverse width is less than 3 centim.,
the greatest depth L centim. The neural arch is high, though not
unusually so for a Binosaur. Its base is nearly as wide as the
anterior face of the centrum. It extends the whole length of the
centrum, and has the aspect of being compressed from side to side
below the transverse processes. The borders of the neural arch are
excavated (fig. 5), moderately in front, and more deeply behind, to
form the intervertebral passage for the nerves. The least length of
the neural arch from front to back,in the middle of the neural canal,

23 millim. The length from the anterior to the posterior zyga-
pophyses is about 5% centim.; and the upper border of those facets
is fully that height from the base of the centrum. The anterior
zygapophyses are directed upward, forward, and inward. Their
external surface is rounded. There is a V-shaped notch between
them in front; and they form the anterior border of a transverse
cup-shaped depression in front of the neural spine, the hinder
borders of which cup are contributed to by the transverse pro-
cesses, which are directed upward and outward, and placed between
the zygapophyses in the middle region of the vertebra. The neural
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spine is narrow and short, and placed on the hinder half of the
neural arch; only its base is preserved. The posterior zygapophyses
are circular facets placed below and somewhat beyond its hinder
termination. They converge downward, but are separated by a broad
groove. The height of the vertebra to the base of the neural spine, as
preserved, is 61 centim. The extreme width over the posterior zyga-
pophyses is 2L centim. The width of the groove between them is
about { centim. The side of the neural arch is of the usual cha-
racter, with ridges ascending from the anterior and posterior ends of
thearch which converge upward; and the posterior ridge, which is the
better marked, passesinto the strong ridge which extends under the
base of the transverse process (broken away on the lefii side) The
area between these two lateral ridges, which is unusually deep and
narrow and ill-defined, appears to be the capitular articulation for
the rib. The space posterior to the lateral ridges is concavely ex-
cavated. The transverse process is broken off short. I infer this
to have been an early dorsal vertebra. The posterior convexity of
the centrum shows it to have been full-grown. This, no less than
the long narrow articulation at the side, and the other characters
of the neural arch described, show it to indicate a distinct species
from the vertebrz referred to Crateomus Puwlowitschii.

MEGALOSAURUS PANNONIENSIS, Seeley.

There are two teeth of a carnivorous Dinosaur (Pl. XXVII. figs.
21-23) which present some resemblance to the teeth of Megalosaurus
and Lelaps, differing in no character of importance except size, the
fineness of the serrations, and shortness and breadth of the crown.
One specimen is a crown tolerably perfect, fractured just above the
base and before the commencement of the fang (fig. 21). The other
is the lower half of the crown of a somewhat larger but similar tooth.
The more perfect specimen is 21 millim. long, curved backwards,
quite straight, convex on both sides, though rather more so on the
inner side,and with the inflation towards the convex anterior margin
of the tooth. The posterior margin is relatively straight, but is con-
cave. The surface of the tooth is marked with microscopic longitu-
dinal wrinkling and faint parallel transverse lines of growth, only
to be detected by the way in which they retlect light. The posterior
margin thronghout its length is marked with perfectly regular
transverse serrations, which extend along the tnoth like a fringe.
Towards the extremity of the crown the scrrations become slightly
shorter. On the anterior border (fig.22)the serrations are of a similar
character, but only reach down the tooth for 13 millimetres, becom-
ing smaller as they disappear. There are about forty-five of these
minute chisel-like serrations in all this margin. Where they ter-
minate, the tooth is just appreciably narrower and the anterior
margin is rounded, so that the transverse section (fig. 23) is exactly
the same as in Megalosawrus. The serrations of the posterior margin
are larger than those of the anterior margin : so that there are only
about forty in the entire length of the tooth. The antero-posterior
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measurement is over a centimetre, and the thickness 6 millimetres.
There are no bones that I could refer to this species; and when
they are discovered the teeth may prove to belong to an animal as
different from Megalosaurus as is Leelaps.

ORNITHOMERUS GRACILIS, Seeley.

The specimen figured by Biinzel, pl. vii. figs. 22, 23, and regarded
(p. 15) as the middle of the dorsal rib of a lizard, is the distal half of
the shaft of the femur of a remarkable new Dinosaurian. From the
circumstance that Biinzel has figured the external instead of the
internal aspect of the bone, it would have been difficult to make this
interpretation without examination of the specimen. The fragment
(PL. XXVIIL. figs. 6, 7) is only 53 centim. long, has a nearly circular
shaft 13 millim.in diameter at the proximal fracture,becoming a little
more compressed distally from above downwards and slightly more
expanded from side to side. The specimen shows no trace of the
distal articular end ; but distally the bone is a little flattened on the
inferior and posterior surface, and slightly compressed towards the
outer border. There is a distal curve in the houe, rather more
marked, perhaps, than in the crocodiliun feruur. Towards the proxi-
mal end of the fragment. the transverse tracture passes through a
longitudinal muscular pit, margined below by an elevated muscular
ridge, which is prolonged further distally than the muscular pit,
and appears to have terminated in a free process, though the ex-
tremity of this is broken away. This is the internal trochanter of
the Dinosaurian femur (figs. 6, 7). What remains ot the muscular
impression is about 12 millim. long and half a centimetre wide.
‘What remains of the sharp ridge bordering it is 17 millim. long.
I am not acquainted with any Dinosaur in which the femur has this
cylindrical bird-like form. The shaft is formed of dense bone with
a large medullary cavity about 7 millinietres in diameter (fig. 7),
and has, at first sight, rather the aspect of the bone of a bird than
of a Dinosaur. Though the fragment is so imperfect, it is so cha-
racteristic that I have ventured to refer it to a new genus.

DorATODON CARCHARIDENs (Bunzel).

The sculpturing of the outer surface of the jaw, no less than its
general form, would seem to have weighed with Binzel in referring
the specimen represented in his plate i figs. 29-32 to the genus
Crocodilus. 1 find myself unable, howerver, to accept this generic
determination, partly because the teeth are such as indicate a dif-
ferent genus, and partly because I am led to refer the maxillary
bone represented in the same plate, figs. 3-5, to the same genus
and probably the same species as the lower jaw: and this shows,
though the fragment is very imperfeet, characters which are not
met with in the genus Crocodilus.  But whether its affinities
are stronger with Crocodiles or with Dinosaurs is a matter
far from easy to determine. The lower jaw consists of slender
rami, having a length, as prescrved, of about 13} centim. with-
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out reaching back to the articular region. The jaws converge
forward to the symphysis, where the contraction ceases, and there
is a slight anterior expansion before the lanceolate anterior termi-
nation. The greatest width of this slight expansion is 23 centim. ;
and the width of the diverging rami at 10 or 11 centim. from
the anterior termination is over 5 centim.; thus the jaw is re--
markably pointed. The lateral contour of the alveolar margin
is convex from before backwards in the region of the symphysis and
concave in length behind the symphysis. The symphysis is 3 cen-
timetres long, and is made up in the anterior and inferior part by the
dentarybone, and in the posterior and superior part by the opercular
bone, which, on the alveolar aspect, forms half the symphysis, while
inferiorlyit only constitutes the hinder fifth. In Crocodiles the oper-
cular bone does not enter into the symphysis. The anterior part of
the jaw in the symphysial region is excavated in a spoon-shape,
owing to the remarkable and vertical elevation of the alveolar margin,
an elevation which appears to have relation to the straightness and
vertical position of the teeth ; so that the fangs could not have made an
angle with the crown. The whole inner side of the ramus is formed,
as in crocodiles, by the opercular bone, which, as Biinzel remarks,
is smooth and slightly rounded at its inferior and superior margins,
and extends back beyond the alveoli, only showing in its anterior
part two or threc nutritive foramina. The external surface of the
bone is formed of the dentary element, except, it may be, towards
the hinder superior border, where a suture appears to indicate on
the inner side a coronoid bone. On the under surface the jaw is
flattened at the symphysis, but the flattened area rounds up an-
teriorly to the alveolar margin; but where the rami begin to diverge,
there is a distinet sharp angle between the base of the jaw and its
side, and this ridge is prolonged backwards for a large part of the
region through which the teeth extend: and hcre the base of the
ramus is slightly convex from side to side till, with the fading of
the angle into the upper surface, it becomes more rounded and nar-
rower. The suture for the opercular bone runs along the inner
third of the base. In ornament, the anterior expanded end of the
snout is pitted much after the pattern of crocodiles, and evidently
with similar relation to a vascular condition; but inferiorly the
ramus is marked with rough, short, irregular longitudinal ridges,
which extend round onto the side but do not rise to the alveolar
region, which is comparatively smooth and marked with a row
of relatively large foramina, about seven or eight in number,
and placed above the middle of the lateral margin in a concave
line or groove. As they extend backwards they rise nearer to the
alveolar margin, and form the basis of a slight compression of the
bone above them. Posterior to the symphysis the depth of the
jaw increases: it is about 9 millim. in front, 17 millim. at the
last tooth-socket, and 3 centim. in the coronoid region; so that
it increases in depth more rapidly behind the tecth. It is
difficult to count the cxact number of sockets; for some of
the fangs are preserved, and in other cases the teeth have fallen
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out: but there were not fewer than fifteen; and as the alveolar
groove is carried back and becomes very shallow beyond this
point, it is possible there may have been five teeth more, of small
size, in the hinder part of the jaw, making a total of twenty. The
teeth are largest in' the middle of the jaw; but only the tenth on
the right side has the crown preserved iz situ. The crown is & mil-
lim. high, and nearly 6 millim. wide at its base. It is trian-
gular in lateral outline, is curved inwards and directed upwards,
inwards, and backwards. Its base is rather less than 3 millim,
thick. Each surface is convex, terminating in a sharp cutting-edge,
which is very finely serrated along the margin. In front and be-
hind there is a constriction, so as to separate the sides of the crown
from the elliptical fang ; but this constriction is not appreciable on
the interior or the exterior aspect of the tooth. This form of tooth
is entirely Dinosaurian. Four teeth have been found separately
which show the same character. Two of these are crowns broken
off directly from the fang, and show the constricted oval base of the
crown where the lateral ridges become pinched in. These teeth
are sharply pointed, and have the surface smooth to the naked eye.
There are also two teeth which have the same general form, except
that the crown is broader and shorter; and, owing to this circum-
stance, the serrations, which are transverse to the cutting-edge,
have an appearance of being directed obliquely upward. These,
however, are probably successional teeth, it may be from another
part of the jaw, or from the upper jaw. A certain amount of varia-
tion is obvious, because the fang of the eleventh tooth on the left
side shows that the base of the crown was marked with blunt
parallel ridges.

There is a fragment of the anterior end of a right dentary bone
from which the opercular element has come away, and which clearly
belongs to the same genus. It may indicate another and smaller
species, since the rami appear to diverge more rapidly, to have con-
tained more numerous teeth, with smaller and more circular fangs,
to want the anterior elevation of the jaw in its presymphysial region,
to be devoid of the ridge between the base of the jaw and the side,
and to have the side convexly inflated instead of flattened, especially
external to the alveolar margin. The ornament also appears to be
slightly different ; but as no teeth are preserved I have not thought
it necessary to give a name to this fragment. The length of the
dentary symphysisis 11 centimetre, and the length of the fragment
42 centimetres. The corresponding length of the dentary symphysis
in the larger specimen exceeds 21 centimetres.

The fragment of upper jaw briefly described by Biinzel, p. 6, pl.i.
figs. 3-5, 1 have, as already mentioned, identified with the lower
jaw of the large species just described. Notwithstanding the circum-
stance that Biinzel remarks on its close resemblance to existing
crocodiles, he places the nasal aperture immediately in front of the
orbit, which alone would suffice to show that the type differed from
crocodiles fundamentally. In fact, the perforation of orbit and
nares in the maxillary bone would be a modification of old-fashioned
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anatomy of no ordinary kind, since the maxillary bone does not
enter into either the orbit or the anterior nares of the crocodile, and
it certainly does not enter in any known Dinosaur into the external
wall of either of these vacuities. Agreeing with Biinzel, that the
margin which he regards as the anterior border of the orbit is cor-
rectly identified, I regard the perforation which he terms nasal as
the preorbital vacuity characteristic of Teleosaurs, and more or less
developed in various Dinosaurs. The bone between the orbit and
the preorbital vacuity is always the lachrymal; and I therefore
identify the lachrymal bone as united by suture with the maxil-
lary. The length of its base is 2 centim.; but it is fractured
superiorly, and therefore its outline cannot be stated, further than
that it appears to have been triangular. The posterior margin
is concave, rounded and thickened, with an indication of a groove,
which may have had relation to the lachrymal canal. The surface
is sculptured with somewhat oblique ridges, which are short and
irregular, and deeper than the sculpturing on the maxillary. The
suture with the maxillary is straight but slightly oblique, so that it
laps a little further down on the inner than on the external surface.
The preorbital vacuity only shows a small portion of its basal
margin, which is rounded. The lachrymal bone in front of it is
thin, and gives the aspect of the vacuity having penetrated ob-
liquely inwards and forwards. A small portion is preserved of a
suture on the superior surface, which is straight and parallel to the
alveolar surface, or but slightly inclined forwards. Hence it may
reasonably be identified as the suture for the nasal bone. The
depth of the bone from the nasal suture to the alveolar border
is 22 millim. Anteriorly the bone is fractured, so that there is no
indication either of its length or of the length of the nasal suture,
or of the nature of its relation to the premaxillary bone. The pos-
terior end is also fractured ; but just below the orbital border there
is a minute indication of a suture, evidently indicating the malar
bone, and showing that its relations were the same as in Dinosaurs.
The surface of the maxillary bone is marked with an indefinite
rough sculpturing, which, in the upper part, has a tendency to
assume a linear character; and the hinder part is somewhat lightly
pitted. The internal surface is necessarily irregular ; and its appear-
ances may be passed over in so far as they relate to the region
above the palate ; but above the alveoli the bone evidently developed
a horizontal palatal plate, which has been almost entirely broken
away. It appears to have been notched out posteriorly into a post-
maxillary vacuity, such as is seen in the crocodile, since the hinder-
most 11 centimetre is a smooth, sharp, somewhat concave margin
bordering the alveoli.

It is very difficult to understand the alveolar structure from an
inspection of Biinzel’s plate, since it gives the appearance of a double
row of tooth-sockets: this is due to the circumstance that while the
tooth-sockets (in which most of the teeth still remain) are placed
close to the outermost alveolar border, there is, internal to them, a
parallel series of pits which are broad and shallow, and are, I think,
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produced by the circumstance that the teeth of the lower jaw were
received scissor-like between the teeth of the upper jaw ; and these
pits I regard as excavations which have resulted from the pressure
of their crowns—a view which is especially supported by the cir-
cumstance that they are deeper posteriorly, where the palatal border
is but little above the outer alveolar border, and are less marked
anteriorly, where the palatal border rises about 8 millim. above
the alveolar border. The teeth extend along the whole alveolar
length, which is 41 centim., and were eight in number in the
fragment. They are larger in front than behind, and mostly ap-
pear to have been successional teeth not fully cut. The first,
where broken, is 7 millim. long and 4 millim. thick. The second
is less than 4 millim. long, and is clearly a section of the fang;
but one of the later teeth shows the sharp serrated cutting-edge,
compressed form, and smooth enamel characteristic of the teeth of
the lower jaw; and it is on this evidence that I have felt justified
in referring it to the same species. Both fang and crown appear
to have been hollow ; but as the cavities are filled with iron pyrites,
I have not been able to excavate them.

There are a few other unimportant fragments, chiefly of the lower
jaw, which exhibit similar sculpture, and presumably belong to this
genus, but too imperfect to be worthy of description.

There is a small claw-phalange (Pl. XXVII. fig. 26) which,
perhaps, for the present may be noticed here, seeing that it is quite
impossible to say with certainty to which of the animals it belonged.
It is 17 millim. long, curved downward and to the right. It tapers
to a point, and is subtriangular, being flattened on the under side,
on the left side, and obliquely on the right side, which is large.
But these three surfaces round into each other, except where they
are divided by the sharp lateral ridges which margin the base. The
articulation is 7 millim. deep, a little narrower, concave from above
downwards, and convex from side to side.

RHADINOSAURUS ALCIATS, Seeley.

I found this genus upon the femora, which are quite distinct from
any thing hitherto discovered. The humeri are such as would be
associated with those bones, though there is no proof beyond simi-
larity of character that they belong to the same species. The same
remark applies to the vertebrae, which are such as might be expected
in an animal of this kind ; but there is no evidence of natural asso-
ciation. I have placed this genus next in succession to Doratodon,
because that genus is founded upon a head, while this is formed for
limb-bones ; and though there is no evidence to justify their being
thrown together, there is a possibility that Doratodon belongs to
one of the animals of which the head cannot be identified.

Humerus.

Two specimens of humeral bones (Pl. XXXT. figs. 8-10) exhibit
characters indicative of an animal in many respects unlike any other
272
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in the deposit, especially in the slenderness of the shaft and relatively
small size of the articular ends, as well as in the circumstance that
the articular extremities were at right angles to each other. Unfor-
tunately both proximal and distal ends are lost by decomposition.
The left humerus is best preserved proximally, while the right
humerus extends further distally. The length indicated by the two
bones without reaching the articular ends is 14 centim.; so that
the entire length of the bone, when perfect, was at least 2 centim.
more. The left fragment (fig. 8) is fully 12 centim. long, and, when
placed with the distal end uppermost, shows a slight convexity on
one lateral margin and a corresponding concavity on the other,
the concavity facing the anterior and inferior aspect of the bone,
the convexity being superior. Owing to the circumstance that the
proximal end is absolutely at right angles to the distal end, it hap-
pens that the shaft of the bone widens distally. The transverse
measurement at the base of theradial crest (fig. 9) is 1} centim., and
atthe distal fracture 23 millim. (fig. 10); and it is still widening.

The superior distal surface is convex from side to side, with a slight
ridge towards the radial side of the bone, which is really a prolon-
gation of the muscular ridge of the radial crest, which in crocodiles
never extends along the superior aspect of the bone. This ridge
produces a flattened radial aspect, a slight approximation to which
may be observed at the distal articular end of the crocodilian hu-
merus ; but here it gives a somewhat compressed and sharp aspect
to the inferior radial margin of the bone along the distal half of the
shaft, while the ulnar side is relatively flattened or rounded. The
bone is marked, on the superior aspect especially, with strong longi-
tudinal strie or slightly elevated ridges. Its thickness at the distal
end, as preserved, is about 13 millim.; but the right bone is a
trifle stouter. The inferior aspect is flattened distally with a slight
longitudinal depression. The proximal end of the bone necessarily
widens, while the shaft remains comparatively uniform. The su-
perior surface is smooth, and convex from side to side, but slightly
channelled towards the expanded radial process, which is necessa-
rily placed on the middle of the aspect which, when viewing the
distal end, would be regarded as superior. The width of the
proximal end appears to have been small. The lower part of the
tadial crest gives a transverse width, as preserved, of less than
21 centim. The inferior aspect of the prozumal end is longitu-
dinally channelled, and thus divided into- a’ compressed anterior
process and a rounded and somewhat inflated inferior and posterior
part. The thickness of the bone here at the fracture is just over a
centimetre. The whole inferior surface, not only of the radial crest
but of the adjacent region of the bone, is roughened with powerful
muscular attachments. The right fragment substantially repeats
these characters; only the bone is appreciably stronger, with its
muscular ridges more marked, and in length shows a decided sig-
moid curve, like that which marks the humerus of a crocodile. I
am led to refer these bones to the same species as is indicated by
‘the femora next deseribed. In this case they would indicate an
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animal with remarkably small anterior limbs, suggesting the pro-
portions of a Teleosaur. I may state that this identification is
founded chiefly on similarity of general aspect, superficial texture,
condition of preservation, and colour.

Femunr.
(See Biinzel, pl. iii. fig. 1.)

A pair of remarkable slender bones, somewhat crushed, and with-
out trace of an articular end, which, at first sight, have the aspect
of being portions of ribs, I am disposed to regard as the femora of
a small Dinosaur, having probably Teleosaurian affinities. Yet such
an identification is necessarily somewhat conjectural; and I would
therefore state that I am led to the conclusion that the bones are
femora (Pl XXXI. figs. 6, 7) by their slightly curved form, by
the widening of what I take to be the proximal end, by the
slightly smaller size of what would be the distal end, but chiefly
by a large somewhat oblique muscular scar with an elevated border
in its lower part, which is situate in the same position as the
middle trochanter on the femur of a Dinosaur, which also looks
inwards, backwards, and downwards. And I do mnot recognize so
many probabilities in favour of any other interpretation, especially
as only two bones have been found, which are right and left,
while nearly all the other limb-bones are similarly represented
by pairs. The longer specimen measures about G inches; it is
13 inch wide proximally; and the trochanteroid scar reaches to
within 13 inch of the proximal end. At ifs upper llmlt the bone is
13 inch Wlde The scar is 1{% inch long, and about %; inch wide
in its greatest width in the middle (fig. 6). Tt causes the bone
to swell out in thickness, so that the internal border is much
thicker than the external border, which appears to be somewhat
compressed, and which is slightly convex in length ; while the inner
border of the bone, but for the trochanteroid bulge in its lower
part, would be slightly concave. As it is, it is divided into two con-
cavities. The widening of the bone at the proximal end I take to
indicate the base of the proximal articulation. The specimen is
there slightly incrusted with pyrites; but no trace is preserved of
either articular head or external trochanter. The long oval of the
lateral trochanter is defined by a ring, which is slightly elevated in
its proximal and internal part, and much more elevated on its distal
and anterior portion, which gives a width to the bone of 1.; inch,
while the width at the distal end is 1§ inch. The thickness of the
bone at the distal end may be slightly diminished by accidental
compression. It is Ll inch on the inner side, which is less than
the thickness at the prox1mal end (fig. 7), where, in a corresponding
position, the bone measures 13 inch. The inner border, both proxi-
mally and distally, is convexly rounded ; the external border appears
to be flattened obliquely externally in the distal half, and com-
pressed and rounded proximally. But as the specimen is crushed,
this point remains obscure. These femora are among the most re-
markable bones that the Gosau formation has yielded.
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Dorsal Vertebra.

There are two dorsal vertebrae, both a little crushed and without
the neural arches, which belong to such a Dinosaur. From the
more perfect of these I draw the following characters. The cen-
trum is 44 centim. long, with the articular ends flat, and about
21 centim. wide. The anterior face appears to be rather the
flatter and larger ; but both articular margins are a little injured by
fracture. Their edges are defined by a narrow bevelled area ; the
body of the centrum is smooth, regularly constricted, so as to be
concave from back to front in every position below the neural arch,
and devoid of ridges. It is more constricted at the base of the
neural arch than elsewhere, and, except in being much more slender
and less deep, recalls the dorsal vertebree of Anroplosaurus. The
neural canal is similarly narrow.

OLIG0SAURUS ADELTS, Seeley.
(See Biinzel, pl. vi. figs. 14, 15, pl. vii. figs. 1-4.)

The bone which Biinzel figures (pl. vi. figs. 14, 15) and regards as
theright humerus of alizard, I regard as the right scapula probably of
a Dinosaur; while the specimens (pl. vii. figs. 1, 2, and 3, 4) regarded
as right femur and fragment of humerus of lizard, I regard, from
their correspondence in character and size, as probably referable
to the same animal, though the femur entirely wants the tro-
chanter which is usually scen in Dinosaurs. Taken by themselves,
these two bones have cnough in common with lizards to account for
Biinzel’s determination ; but if the scapula is rightly associated with
them, there can, I think, be no doubt concerning their Dinosaurian
affinities.

Scapula.

The scapula is a slender compressed bone 41 centim. long, and
imperfect at both ends, but not so much injured as materially to
affect its characters. The inner or visceral side is slightly concave
in length, and makes no approximation to the concave form the
bone has in the crocodile. This inner surface is gently convex from
side to side. The posterior margin is nearly straight, becoming
slightly concave towards the proximal end. In adopting this no-
menclature I have followed the crocodilian analogies rather than
those of certain Dinosaurs. This posterior margin, as preserved, is
33 millim. long; it is rounded, rather compressed towards the free
end, and somewhat obliquely flattcned towards the proximal end,
where a slight ridge becomes developed, which extends towards the
articulation, giving the bone a thickness of about 1 centim. The blade
of the scapula is moderately concave on its anterior border, which,
as preserved, is 3 centim. long. The width of the distal end is
11 or 12 millim ; in the middle the blade becomes constricted to a
width of 1 centim., and then expands proximally. The proximal
width cannot be given, on account of fracture; but the specimen, as
preserved, is 17 millim. wide. The anterior margin is more com-
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pressed than the posterior margin. There is an indication of a ridge
towards the proximal end, similar to that on the opposite side of
the bone; and between these ridges, which are 13 millim. apart,
the proximal end of the bone is concave from side to side. The bone
does not greatly thicken at the proximal end, the greatest thickness
towards the anterior border is 6 millim. There is a general re-
semblance in character to the scapula attributed by Professor Owen
to Jguanodon Mantells (Pal. Soc. 1854, pl. xiv. fig. 1): but in this
form the blade is not so constricted, and it may be doubted whether
the anterior process there so marked attained any corresponding de-
velopment in this fossil; nor is the resemblance closer to Scelido-
saurus; and, indeed, in the straightness of its posterior margin the
bone rather suggests the scapula of an Iehthyosaurus, in which, how-
ever, the straight margin is anterior.

Humerus.

The bone which Biinzel identifies as belonging to the right side
of the body seems to me to be referable to the left side. The
reason for this determination is that the articular head of the bone
is on the right side, as proved by the thickening, and the radial
crest on the left side. Like most of the other specimens, this is im-
perfect at both the articular ends, though enough remains to convey
an idea of the form and length of the bone before it was mutilated.
The shaft, which is greatly expanded proximally, is 5 centim. long.
The distal end has the superior and inferior surfaces parallel; and
the bone is 8 millim. thick and ncarly 12 millim. wide, more
rounded on the anterior than on the posterior border. From the
superior outer border a faint rounded ridge extends up the shaft
towards the middle of the articular head; and an impression occurs
in its upper half which appears to be muscular. The width of the
bone at the proximal end, just above this ridge, is 22 millim. In-
ternal to the ridge the bone is compressed, so as to contribute to
form the articular head. External to the ridge it is transversely
expanded, somewhat flattened, and marked with strong longitudinal
grooves at the outer extremity of the radial border. The radial
border is more concave than the ulnar border. The thickness of the
radial expansion is about 6 millim., but diminishes proximally.
The thickness of the base of the proximal articulation where frac-
tured is about 9 millim. The inferior surface is regularly concave
from side to side at the proximal end, and convex in length, cor-
responding to the transverse convexity and longitudinal concavity
of the superior surface. The shaft where most constricted, in its
lower third, is less than 1 centim. wide, while its thickness steadily
diminishes from the distal end to the radial margin at the proximal
end. This bone possesses none of the typical characters of a lizard-
humerus, but all those which are usually found in Dinosaurs, though
I am unable to name any genus in which the form of this bone is
so closely paralleled as to suggest generic identity or even effinity.
The distal fracture, which is transverse, is so irregular as to suggest
an epiphysial surface from which the cpiphysis has como away.



680 PROF, H. G. SEELEY ON THE REPTILE

Femur.

Biinzel, though referring this specimen to the right side of the
body, has given no indication as to its proximal and distal ends.
These determinations are a matter of some difficulty ; but it is well
known that, as a rule, a Dinosaurian femur is thicker on the inner
than on the external margin, which is commonly compressed : and
there is usually a certain compression of the bone on the posterior
surface. I have hence been led to regard this specimen as probably
the shaft of a left femur which has lost both the proximal and distal
ends. The fragment is 6 centim. long ; the shaft is curved more
after the crocodilian than the Dinosaurian pattern; only it is a
simple convex curve, without any trace of a sigmoid flexure. The
shaft is nearly cylindrical, 1 centim. in diameter in the middle,
where most constricted ; and there it is about 9 millim. thick. What
I take to be the distal end expands transversely to 13 millim., is
flattened on the superior and inner borders, flat or concave on the
inferior border, somewhat compressed towards the external side.
The bone is 9 millim. thick on the inner margin, and 6 millim.
thick on the outer margin. Proximally there is a nearly similar ex-
pansion of the bone ; only the inner border is directed well inwards,
the external border is more flattened, and the inferior surface is
flattened. The width of the proximal end, as preserved, is 11 centim.
It is impossible, in the absence of more distinctive characters, to
form any opinion as to the affinities of this specimen. A curious
circumstance concerning it is that, while indubitably a left femur,
either end could be regarded as proximal.

Vertebree.

Two vertebre are figured by Biinzel, pl. viii. figs. 2-4, which he
regarded as indicating a feetal Dinosaur. It is difficult to discover
any evidences that would enable one to confirm this remarkable
speculation. The vertebrz are beyond all doubt Dinosaurian; but
except in the fact that the neural arch is lost, there is no sign of
immaturity. The articular ends are perfectly ossifiel and almost
flat ; and though the specimens are a trifle worn from rolling, I have
no doubt that they must be referred to a fairly well-developed
animal. The larger and better-preserved vertebra has the centrum
1% centim. long, with the sides somewhat converging, but well
rounded below. There is the base of a transverse process, seen in
the middle of the side, just below the pit for the neural arch. This
circumstance determines the vertebra as an early caudal. The
transverse measurement over the bases of these processes is 14 millim.
The anterior articular surface is nearly circular, 1 centim. deep,
and nearly as wide, with the margin rounded and the articular sur-
face nearly flat. The posterior articular end appears to have been
rather small and rather more concave. The neural arch did not
extend the whole length of the centrum. The neural canal is con-
cave from front to back. There are no signs of facets for chevron
bones.



FAUNA OF THE GOSAU FORMATION. 681

The second vertebra is about 11 centim. long, but had a keel on
the base of the centrum. It appears to have been smaller than the
other ; but, as the dorsal half of the centrum is not preserved, it may
be that thisis a similar caudal vertebra.

There is no evidence that these vertebree belong to the animal
which possessed the limb-bones; and I have noticed them bere be-
cause they are not obviously referable to any of the other species
described.

HorLosAURUs 1SCHYRUS, Seeley.

In June 1880 I received word from Prof. Suess that another
collection of Cretaceous reptile remains from the Gosau beds existed,
which was discovered long before the publication of Dr. Biinzel’s
paper. Eventually this small series was secured by Prof. Suess,
and forwarded to me. The specimens are imbedded in a hard
calcareous clay, and are in a bad state of preservation, having
been fractured in the contortion of the rocks to an extent that
often makes identification of the fragments extremely difficult.
Prof. Suess remarks of the collection, ““ It is not very much—a few
broken articular ends of limbs, a number of those thick roof-shaped
dermal plates well known to you, and a few fragments of vertebree—
the whole imbedded in a number of hard fragments of calcareous
clay evidently once united together, and clearly belonging to the
same individual ; so they may be of some interest as showing to
which limb-bones the dermal plates belong.” They are certainly
the most unpromising set of fragments that I ever examined with a
view to the study of a new typo of life; and yet they certainly in-
dicate a different species from any of which the other collections give
evidence. I have removed the matrix, and offer a few notes on some
of the more characteristic fragments.

Proxzimal end of right Humerus.

This fragment indicates a humerus very different from any thing
with which T am acquainted, but perhaps makes a near approxima-
tion to that reptilian humerus described by Mr. Hulke as probably
referable to Hylwosaurus. It has lost the radial crest, which appears
to have been reflected downward more conspicuously than in Mr.
Hulke’s specimen, and to have presented more of the Crocodilian
conformation, though it extended up to the articular head of the bone,
as is usual in Dinosaurs. The superior surface has been fractured,
so that the entire thickness of the humeral articulation is not de-
monstrated : but it was evidently oblong, and measures 61 centim. in
width, and, as preserved, is 4 centim. thick just intemmal to the
radial crest, and over 3 centim. thick above the ulnar tuberosity.
It appears to have been comparatively flat, and is remarkably pitted
with the evidences of a cartilaginous epiphysis. It appears to be
inclined at a considerable angle towards the radial side of the bone.
Towards the ulnarside it is rounded. On the ulnar margin it is con-
stricted ; and a portion of a tuberosity remains on the inferior sur-
face which is 2 or 3 centim. below the articular head, and increases
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the transverse width of the bone to about 8 centim., thus giving to
the head of the bone a blunt wedge-shaped aspect ; a concavity com-
pletely separates the tuberosity on the inferior surface from the
articular head. Unfortunately I have not found it possible to clear
away the matrix from the inferior surface, except so far as was
necessary to show that there was a concavity behind the radial crest.
The radial side of the bone is flattened, but a little concave from side
to side on its external aspect. It forms a counsiderable angle with
the superior face of the bone, from which it is divided by the ridge
or tuberosity which formed the ball-like part of the articulation;
though this ball is fractured, it was placed conspicuously towards
the radial side; and beyond it is a longitudinal concavity. The
fragment is only about 73 centim.long, and the fracture is not sharp;
but it shows that the shaft was becoming remarkably flattened and
compressed, especially towards the ulnar side.

The specimen thus presents a very marked difference from the
humerus of Anoploscurus, and is unlike that of any other genus,
especially in the constriction which defines the ulnar tuberosity and
in the angle which it makes with the head of the bone.

There is a small fragment which might well be a part of the
middle of the shaft of this specimen, too imperfect for description ;
but if it really pertained to this bone, it may be interesting as show-
ing a thickness of nearly 21 centim.

A third fragment, very imperfectly preserved, I am disposed to
regard as the distal end of the right humerus, though it is so imper-
fect that I cannot speak confidently on the matter. It only shows
one condyle, which is almost globular, with the flattened lateral
margin of the bone and a small adjacent part of the superior surface
of the shaft. This condyle, however, is remarkably massive, is
rounded, less than 4 centim. thick, and 4} centim. wide, with a
rugous articular surface extending internally parallel to the external
lateral surface of the bone, and indicating, if I have correctly guessed
the nature of the fragment, that the ulna devcloped a process received
between the condylesin an unusual manner. The bone was evidently
concave from side to side in front and greatly compressed between
the condyles, very much as Mr. Hulke has represented in Hylwo-
saurus; it was thick on the ulnar side, and evidently more com-
pressed on the radial side.

Articular ends of Scapulee.

The scapule are fractured so that the entire blade of the bone is
lost as well as the articular surface for the coracoid ; so that nothing
remains but the articular region. The left scapula is rather more
perfect than the right. The specimens have, at first sight, rather
the appearance of articular ends of caudal vertebra than of scapule.
The left specimen shows the articulation to have been an elongate
ovoid with the internal margin of the articulation convex and the
external margin more flattened. The extreme width is 41 centim.,
and the length about 61 centim., as preserved. The articular sur-
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face was moderately rough, with the margin slightly rounded ; and
it was concave from front to back. Just above the posterior rounded
termination of the articulation the bone is thickened so as to form a
very slight tuberosity, most conspicuous on the internal surface,
where a groove divides it from the articular head. This inferior
surface of the bone is convex from side to side, but soon becomes
compressed, so that the blade, where fractured, at 4 centim. from the
articulation, is less than 2 centim. thick. On the external surface
the specimen is concave above the articulation, partly because there
is a slight rounded ridge on the posterior edge, not, however, separable
from the rounded posterior border, and partly because the bone is
becoming thickened anteriorly, evidently in relation to the develop-
ment of a strong spine or crest at about 2 or 3 centim. above the
articular surface. The articular margin is marked with longitudinal
lines of ligamentous attachment. It is of course impossible to speak
of the affinities presented by this form of scapula ; but the bone ap-
pears to me to be distinct from the scapula of Crateorus, Anoplo-
saurus, Iguanodon, Scelidosaurus, and other types with which it
might be supposed to be allied.

A flat expanded bone, very imperfectly preserved, appears to be
a portion of a coracoid. It has but one margin remaining, which is
straight for a length of upwards of 5 centim. and indicates an arti-
cular surface at right angles to the bone, such as may have adjoined
the scapula. The specimen is upwards of 7 centim. broad and
10 centim. wide, as preserved, but is too imperfect for description.

Vertehree.

The vertebral fragments have shared in the general fracturing.
There are two portions of sacrum which had thoroughly decomposed
before fossilization. One fragment indicates two vertebre anky-
losed together; the other fragment I regard as showing the base of
the centrum of another vertebra, and on this evidence should infer
that there were at least three, and probably four, sacral vertebre,
though the second specimen is imperfect in every direction, so that
it has to be regarded carefully to be accepted as a vertebra at
all. This fragment, as preserved, is 5 centim. long, broad, rounded
on the under side and somewhat flattened, with a shallow median
depression which is fully 1 centim. wide.

The same characters are shown in one of the ankylosed vertebree.
These also are imperfect at both ends, so that it is impossible to judge
what the length of each centrum may have been; hut, as preserved,
the length of the two together is a little over 5 centim.; and 3 centim.
of this belong to what I regard as the more anterior of the two. This
vertebra is very slightly concave from front to back, and convex from
side to side, with the aspect of being flattened on the under side and
with a veryslight median depression, which becomes more marked in
the second vertebra. The sides are rounded and concavely impressed
between the transverse processes. This appears to have been given
off at the suture between the two vertebree, which is somewhat ele-
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vated and expands laterally—though, from the fractured state of the
specimen, it is impossible to state the width across the vertebra,
which, as preserved, is only 5 centim., but may perhaps have been
gsomewhat more. The centrum appears to have been depressed, as
usual in the sacral region, but there is no fracture showing its exact
thickness. This form of vertebrais very different from that referred
to Jguanodon by Prof. Owen (Pal. Soc. 1854, pl. 3), in which the base
of the centrum is a sharp ridge. It is also unlike, but nearer to, the
eentrum represented by the same author, pl. 7, and referred to a young
Iguanodon, in which the base of the centrum is flat, with a sharp
ridge margining each side.

There are two vertebra which appear to be caudal—one from
the early part of the tail, the other from the later part of the tail.
Both appear to have been equally long ; and both are crushed. The
earlier caudal vertebra, as preserved, has the centrum about43 centim.
long, and 22 millim. wide in the middle of the base. The anterior
face appears to have been concave, and, as preserved, is 41 centim.
deep; the depth of the posterior end of the bone is somewhat less.
The base is flattened, though concave in length, and separated from
the sides by a sharp angular ridge. The sides of the bone are con-
cave. The transverse process appears to have been placed on the
hinder part of the centrum, below the neural arch, and to have had
an antero-posterior extent of no more than 17 millim. The neural
arch is compressed from side to side and constricted from back to
front, with a rounded ridge margining the straight outer border of
the neural arch, which is inclined obliquely backward. The zyga-
pophyses are imperfectly preserved. The posterior zygapophyses
extend beyond the centrum ; of the anterior zygapophyses no trace is
preserved. The later caudal vertebra has a constricted dicebox-like
form. Its contour appears to have been five-sided at the articular
ends, with a median ridge on the base and lateral ridges at the middle
of the sides. The length of the centrum is about 5 centim. Its
depth appears to be about 3 centim., and its width 31 centim. This
I take to be at the posterior end of the bone. Only an indication
of the neural arch is preserved ; the width of the canal increases pos-
teriorly as usual. Another vertebra, apparently dorsal, is imbedded
in the matrix ; but I have not felt justified in excavating it so as fully
to display its characteristics.

Dermal Armour.

The dermal armour comprises plates of two patterns :—first, more
or less circular plates of moderate thickness; and angular plates
which are thick at one margin, thin at the opposite margin, and have
the surface concave in one direction and convex in the other. They
are flat on the under side. One or two of the small biscuit-like
plates present that curious angular combination of fibres that is cha-
racteristic of the armour referred to Hyle@osaurus, a character which
rather suggests the etched surface of a meteorite than the structure
of ivory. I have been led to think that this armour of Hyleosaurian
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character is probably abdominal, or at least was not placed in a po-
sition so exposed on the sides of the body as the larger and thicker
scutes. One of the plates, as preserved, is 6 centim. long, less than
5 centim. wide, has the margin rounded, and not more than 1 centim.
thick (Pl. XXXI. fig. 11). It shows the fibres crossing somewhat
obliquely, so as to define slightly rhombic areas. This structure is
suggestive of the transverse crossing of the fibres in ivory; but I
have no evidence whether it extends into the substance of the bone.

Another plate of about the same size appears to be rather
thicker, and, though rctaining traces of the cross angular mark-
ings, has the surface of the scute a good deal pitted and marked in
lines with fine vascular perforations. The larger scutes appear to
have lost the cross striping and to show a more porous texture.
They are remarkable for having the angle on the scute placed so
near towards one margin as sometimes to make that side all but ver-
tical to the base. The other side covers nearly the whole superior
surface of the scute, and presents the curious saddle-shaped form to
which attention has already been drawn. One of these scutes is
61 centim. long, and has the angular crest 21 centim. high, while
the average thickness of the plate is nol much over 1 centim. In
another specimen the crest appears to rise considerably higher, and
gives evidence of median compression and oblique overlapping ; the
base is slightly concave.

Besides these remains there are portions of ribs, which are slender,
straight, flattened, or slightly grooved on one side and convex on the
other, with the anterior margin of the bone rounded and the posterior
margin compressed to a sharp ridge. These fragments are all short
enough to appear straight, and have a width of about 11 centim.,
There are a few fragments which give some information about the
characters of the articular ends of some of the larger limb-bones ; but
they are so obscure that I have not felt justified in attempting to
describe them ; and there is a fragment which may be a portion of
an ilium, of unusual shape.

CrocopILUs PROAVUS, Seeley.

The remains of a proceelous Crocodile, some of which were figured
by Biinzel (pl. i.) comprise 2 cervical vertebree, 8 dorsal, one lumbar,
one sacral, an early and a late caudal, portions of two iliac bones
(which unfortunately exhibit no characters of value), the proximal
end of a femur showing the typical Crocodilian characters in a very
pronounced manner, and the ulna and radius. There are Crocodilian
teeth which have lateral ridges and striated crowns, and small suc-
cessional teeth, and a parietal bone.

There is also evidence of a minute Crocodile in the articular head
of a femur. The fragment is too small for description ; but it
obviously indicates a distinct species from the larger remains, as
shown by the greater forward curvature of the head, its relatively
greater width, and the stronger development of the median crest on
the under side of the articular surface.
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Femur,

The proximal fragment of the femur (Pl. XXIX. figs. 7, 8),
which may have belonged to the same animal as the vertebre,
is 6% centim. long, exhibits the usual sigmoid flexure, and is
compressed on the external or superior surface as in living Cro-
codiles. Unfortunately the posterior margin of the head is not
quite complete; but from the region of the great trochanter a
powerful muscular ridge, defined by a groove on its anterior side,
runs obliquely downward, outward, and forward, exactly as in the
living Alligator ; only the muscular power appears here to have been
greater. The shaft of the bone is similarly subcylindrical ; and the
ridges are distributed in exactly the same way. The inferior surface
of the bone shows the articular head to have been rather better de-
veloped than in the Alligator, apparently a little broader, and curv-
ing a little more inward. The median process is more developed,
and extends as a distinct ridge for a short distance down the shaft.
The muscular tuberosity which represents the lesser trochanter in
Mammals and the trochanter of Dinosaurs generally, seen in the
middle of the shaft, is better developed than in the recent type.
There is an oblique oval depression with an elevated ridge behind
it, and another ridge extending above it proximally. The posterior
ridge runs proximally towards the articular head, and is separated
from the ridge above the muscle by a groove. Every thing which
distinguishes the living Crocodile is here intensified.

Proximal end of Right Fibula.

The specimen which Biinzel regarded (pl. vi. figs. 12, 13) as the rib
of a lizard presents all the characters of a small crocodilian fibula,
in which, as compared with living forms, the crocodilian attri-
butes are somewhat intensified. But the bone-tissue is so dense
and brilliant that it has more the aspect of the bone of a bird, Or-
nithosaur, or Lacertilian. The fragment (P1. XX VIII. figs. 10, 11)
is about 31 centim. long, and has been obliquely fractured below
the expanded head, with a minute displacement which slightly aug-
ments the curvature of the bone.

The articular head is relatively thicker than in the Mississippi
Alligator, measuring fully 11 millim. from front to back, and
7 millim. from side to side. The articular surface is somewhat
saddle-shaped as in the living animal, being concave in length and
convex in width. It is widened a little posteriorly, owing to the
development of an oblique muscular ridge, which in the existing
crocodile does not approach so near to the articulation and is less
internal. The internal aspect of the bone is less flattened than in
the Alligator, is similarly marked below the articulation with short
muscular ridges; but they are not defined by a V-shaped area, and
hence the longitudinal tibial ridge, which is well marked proximally,
does not originate in a Y-shaped form. The anterior margin of the
bone is convex from above downwards ; and there is a corresponding
concavity in the length of the posterior outline. The external sur-
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face was presumably convex from side to side, though (owing, I think,
to crushing) it has a longitudinal groove. Thereis a small muscular
tuberosity on the outer anterior margin, as in the Alligator, just
where the compressed and curved proximal end merges into the
straight and nearly cylindrical shaft. The shaft at the fracture is
7 millim. long by 6 millim. wide, and has a medullary cavity
which is over 2 millim. in diameter (fig. 11).

Ulna.

With the radius figured by Biinzel, pl. vii. figs. 7, 8, occurs an
ulna. The radius was regarded as that of a lizard. The ulna, which
is slender and compressed, with a somewhat expanded proximal end,
is exactly paralleled by some of the living short-snouted Crocodiles.
Theulna (PL. XXIX. figs. 9, 10) is 63 centim. long,and referable to the
left side of the body ; it has the shaft smooth, compressed from side
to side, and contracting and curving as it descends from the humeral
to the carpal surface. The articular head of the bone (fig. 10) is
remarkably large, being in antero-posterior measurement over 17
millim., while the width is 11 millim. towards the radial border, and
about 1 centim. at the posterior border. This surface is somewhat
concave from front to back. Immediately below the articulation at
the proximal end is a deep impression, which may possibly be due
to pressure, but may also indicate the entrance of a large vessel into
the bone. On the superior aspect there are natural impressions in
the middle of the side and below the inner margin of the articular
surface. The thickness of the shaft just below the articular head is
5 centim. ; and though this thickness becomes reduced a little in the
middle of the shaft, there is a slight thickening again towards the
distal end. The width of the shaft just below the articulation is
1 centim.; and this width diminishes to about 6 millim. just above the
distal articulation. On the superior surface of the distal end of the
shaft a ridge appears at the hinder margin, which extends obliquely
across the bone. The distal end is a little crushed and twisted, sub-
reniform, more than 1 centim. wide, and 6 millim. thick, and makes
an angle of about 45° in the plane of its direction with the proximal
end. The form of the articulation appears to include threc regions—
first a deep middle groove, external to which is a small spherical
ball, whileinternal to it is a concavity. The median groove and the
compression of the bone on the inferior margin give to the articula-
tion somewhat of a broad V-shape.

Radius.

The radiusis represented by both right and left bones. The speci-
men figured by Biinzel (pl. vii. figs.7,8) appears to me to beleft. Itisa-
straight bone, 6:2 centim. long, corresponding in length with the ulna.
The proximal end (PL.XXIX. fig. 13) of the bone is expanded trans-
versely, with a thickened margin on the inferior border. This end of
the bone is fully 1 centim. wide, but, as preserved, is only 3 centim.
thick, probably owing to crushing of the superior articular border.
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The shaft (fig. 11) rapidly contracts, so that at a little below the
articulation it is hardly more than i centim. wide; but it gradually
expands distally to 1 centim. The bone is compressed from above
downward ; its thickness in the upper half of the shaft is 4 millim.;
but it increases in the lower half of the shaft to over 5 millim.,
owing to the development of a median ridge which divides this part
of the bone nearly equally into internal and external areas, which
are margined laterally by ridges. The inferior surface is also
marked towards the distal end by a slight longitudinal median ridge ;
and the articilar end of the bone is subreniform, convex from side
to side. The width of the distal end (fig. 12) is 1 centim.; and its
thickness in the middle is about 1 centim. The distal ridges are an
important distinctive character not found in living Crocodiles.

Cervical Vertebree,

The cervical vertebra are probably about the third and fourth.
‘What I take to be the third is only the centrum, and, except in less
development of the tubercle for the ribs, differs in no essential point
from the better-preserved bone. The fourth vertebra (Pl. XXX.
figs. 6, 7) might, indeed, be the fifth, sixth, or seventh, since it pre-
sents all the characters seen in the vertebre of the Alligator in the
middle of the neck. It is about the size of the vertebra figured by
myself as that of Crocodilus cantabrigiensis, but is shown to belong
to a distinct species by the less antero-posterior length of the neural
arch, its greater inclination forward, the stronger development of the
hypapophysial spine, and minor characters.

The centrum is 17 millim. long, terminates posteriorly in a well-
rounded articular ball which is about 4 millim. long, and 1s margined
below by a sharp ridge and above by an equally sharp incised groove
(which may perhaps indicate a certain incompleteness of ossification).
The ball is circular and as nearly as may be a centimetre in diameter.
The cup in front is of corresponding size and form. The hypapo-
physis is a strong compressed process which rises just in front of the
ridge bounding the posterior articulation, and is directed forward
and downward in front of the anterior cup, much as in the fifth
cervical of the Mississippi Alligator. On each side of this process
and below the middle of the side of the centrum, but rather higher
than the corresponding process in the Alligator, is situate the parapo-
physis or articulation for the rib. It blends with the margin of the
anterior cup,and is a strong, compressed, triangular process with a flat-
tened facet which looks obliquely outward and forward. Itis sepa-
rated from the hypapophysis by the usual concave channel (fig.6); and
a similar channel divides it from the diapophysial process on the neural
arch ; but in the middle of this channel, or, rather, towards its upper
part, is a slight ridge which extends from the upper margin of the
anterior cup backward towards the ball. The diapophysis, as usual,
extends further outward than the parapophysis, and is a smaller
facet supported on a process of which the hinder margin is no more
free than in the third vertebra of the Alligator ; but the process is
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broad, and defined below and in front by an oblique groove. The
vertical measurement across the two facets for the cervical rib is
1 centim. The neural arch has a decided aspect of being inclined
forward, owing to the way in which the slight rounded ridge from
the diapophysis ascends obliquely forward towards the praezygapo-
physis, coupled with the fact that the posterior border of the neural
canal is straight and parallel to it. The antero-posterior measure-
ment of the neural arch below the zygapophyses is less than a centi-
metre. The sides of the neural arch are concave from above down-
ward, and obliquely channelled. The prazygapophyscs are strong pro-
cesses compressed into a wedge-shape in the usual way (fig. 7), directed
upward, forward, and outward, with circular facets, which are divided
from each other by a broad V-shaped notch. The processes are
united by a thin platform above the neural canal, the anterior balf
of which is excavated by a longitudinal pit which almost, or quite,
perforates the forked depression between the zygapophyses. From
the hinder half of the neural platform, which has a remarkably four-
cornered appearance owing to the lateral constrictions, rises the
neural spine. It is triangular, being compressed in front and wider
behind, where it is vertically chunnelled ; and the channel descends
so as to divide the posterior zygapophyses from each other. The
antero-posterior measurement of the base of the spine is % centim.
Its height, as preserved, from the base of the zygapophysial facet is
14 centim. A slight ridge extends from its anterior border to the
posterior border of the preezygapophysial facet, while in the Alli-
gator the corresponding ridge, when it exists, is carricd forward ;
behind this ridge the platform at the base of the neural arch rounds con-
vexlyon the side of the centrum. The posteriorzygapophyses(fig. 6)
are strong wedge-like processes directed outward, only slightly ex-
tending behind the neural spine, and not entirely behind it as in the
Alligator. They are rcmarkable for the well-defined notch below
them, something like that seen in the third and fourth vertebre of
the Alligator, and for the tubercle above the posterior margin of the
ovate facets, which gives the back of the zygapophyses a somewhat
channelled appearance, to which the Alligator offers no parallel.
The measurement from back to front over the zygapophyses is
2 centim. The transverse measurement over the prezygapophyses
is about 18 millim. The side-to-side measurement of the constric-
tion between the anterior and posterior zygupophyses is 12 millim.
The posterior zygapophyses were evidently narrower than those in
front by a millimetre or two. The neural canal is transversely ovate
behind, but in front appears wider and more depressed (fig. 7), with
a flat wall ; the floor of the centrum is concave, and shows the usual
pair of nutritive foramina.

Dorsal Vertebre.

There are 8 dorsal vertebrz, which mostly belong to the hinder
part of the series. Reckoning as the first dorsal that vertebra in
which the rib is for the first time entirely carried on the transverse
process, I should regard the earliest vertebra preserved of this

Q.J.G.S. No. 148, 2z



690 PROF. H. G. SEELEY ON THE REPTILE

series as probably not later than the 6th dorsal, while it might have
been as early as the second, which is likely to have been its true
position. Then succeeds a centrum which may have belonged to
about the fifth dorsal. The remaining six vertebra appear to be in
sequence, and belong to the hinder part of the vertebral column ;
and if the number of vertebra was the same in this animal as in the
Alligator, they might be the 7th to 12th dorsal vertebre. The
13th, or last dorsal or lumbar vertebra, if found separately, might
have been referred to another genus, and perhaps to a Dinosaur.
The first sacral vertebra is imperfectly preserved.

The early dorsal vertebra is distinguished, as in existing Croco-
diles, by the slight development of the ridge, which ascends from the
hinder border of the preezygapophysis inward and backward towards
theneural spine. The centrum has a length of from 18 to 19 millim. ;
so that there is but little increase of length as compared with the
cervical region. The transverse process is compressed and directed
outward horizontally or a trifle upward. It is thickened on the in-
ferior posterior border by a ridge which extends downward towards
the centrum and constitutes a marked specific character, especially
as there is a deep conical pit behind it immediately below the notch
which separates the transverse process from the postzygapophysis.
The antero-posterior width of the transverse process is 11 millim.
Resting upon it in front, rather more horizontally than in existing
Crocodiles, so far as regards its lateral direction, is the praezygapo-
physial facet (fig. 8), which is about 11 millim.long and 6 millim. wide.
The transverse process is perhaps a little lower in position than the
transverse process in the early dorsal vertebre of the Alligator, being
on a level with the upper part of the neural canal. The ridges on
the posterior zygapophyses are rather narrow, so as to give a some-
what pinched aspect to the concave area on each side at the base of
the neural spine (fig. 8). The neural spine extended backward a
little between the diverging ridges of the posterior zygapophyses ; and
at its base there is a pit. The centrum is evenly rounded (fig. 9),
and both cup and ball well developed. As in the cervical region,
the ball is marked on its upper margin by an incised groove (fig. 8)
similar to that seen in the vertebra of the Alligator.

The later dorsal vertebre, as in existing -Crocodiles, are charac-
terized by the deeper depression between the anterior and posterior
zygapophyses, and by the increased elevation of the zygapophyses
above the transverse process, consequent upon this process acquiring
a somewhat lower position relatively to the neural canal. The pre-
zygapophyses come to extend a little further forward and to look a
little more upward and inward. The centrums increase in length
so that what I regard as the tenthis 23 millim. long. The articular
cup in front, perhaps, becomes a little wider: and the base of the
centrum is rather more flattened. The compressed appearance at
the base of the transverse process gives place to a regular concavity
from above downward : and the antero-posterior extent of the neural
arch is increased, while the size of the neural canal is diminished
and its height lessened. There also comes to be a less development
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of the inferior margin of the cup of the centrum, which gives a slight
appearance of leaning forward to the bodies of the vertebre. The
twelfth centrum is 22 millim. long, and has the cup 13 millim. wide
in front,showing an increase in the depression of the centrum simi-
lar to that which is observed in the later dorsal vertebre of existing
Crocodiles.

Lumbar Vertebrc.

The lumbar vertebra (P1. XXX. figs. 10, 11) may not have been
the only one of its kind ; it certainly did not immediately succeed
the last dorsal, if it is supposed to have pertained to the sameo
animal; for it has the centrum much more depressed, with the zyga-
pophysial facets perceptibly higher, but still retaining a much less
inclined position than is seen in the Alligator. The cup in front of
the centrum (fig. 10) is 14 centim. wide, and, as preserved, 1 centim. in
vertical diameter ; so that it has a transversely oval form, which gives
a broad aspect to the base of the centrum. The posterior ball has a
similar pterodactyle-like transverse extension, but, as in the earlier
vertebra of the series, is margined above by the characteristic groove.
The transverse process is only 7 millim. wide at the base, and was
therefore small, like the corresponding process in the Alligator.
In transverse section (fig. 11) it is somewhat T-shaped, owing to the
development of an inferior sharp vertical ridge which descends to
the base of the neural arch, widening as it comes downward. This
ridge curiously resembles that which is so characteristic in the neural
arch of a Dinosaur; but it is clearly comparable to that which I have
referred to in the early dorsal vertebra, and constitutes one of the
distinctive characters of the species. The neural canal here enlarges
again as though in anticipation of the sacral expansion. The notch
between the posterior zygapophyses is wider in this vertebra thanin
the dorsal series; and the zygapophyses appear to be somewhat
stronger and broader.

Sacral Vertebra.

The first sacral vertebra is only a fragment, the greater part of the
neural arch being broken away, only a portion of it remaining at the
anterior end of the left side. The centrum is remarkably oblique; it
is 2 centim. long, and flattened on the under side, with a small median
groove in the anterior part. The sides are rounded ; the anterior cup
is imperfectly preserved, but appears to have been more depressed
than in the lumbar vertebra. The posterior end of the centrum is
oblique, flattened, with a depression below the neural surface. It is
narrower than the anterior end, being about 11 millim. wide, as pre-
served, and semicircular in outline. The basal surface of the neural
canal is smooth, straight, and concave from side to side. The neural
arch enters into the anterior cup as in the Alligator, and gives off at
the anterior end of the side a massive transverse process, the frac-
tured base of which is 13 millim. deep and 1 centim. wide, and has
& somewhat reniform outline owing to the anterior concavity. Only
the base of the anterior zygapophysis is preserved. 9

2z
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Caudal Vertebree.

The early caudal vertebra was probably about the fifth or sixth.
The late caudal vertebra would correspond with about the 23rd or
24th in the Alligator, though the form of the centrum might be
taken to indicate that the tail was relatively short, and probably
contained fewer vertebre, while, from the absence of any continued
series, its identification as belonging to this species is open to some
doubt. The early caudal vertebra (Pl. XXX. figs. 12-14) is of
elongated form, compressed at the sides, narrow and somewhat Hat-
tened on the underside. The length of the centrum is 31 millim.
The cup in front (fig. 14) is circular and 11 millim. in diameter;
below it is an oblique hypapophysial facet. The cup is slightly
oblique ; and the length ofthe base of the centrum is 22 millim. Pos-
teriorly the outline is subquadrate, owing to the flatness of the sides
and to the development of two facets divided by a groove below the
articular ball (fig. 13). Unlike the Alligator, the centrum is widest
over these facets. There is the incised margin on the upper surface
of the ball which characterizes all the vertebree. The width of the
posterior end of the centrum is 1 centim., its extreme depth 13 millim.
The centrum bas a pinched-in appearance (fig. 1:3) below the trans-
verse process (fig. 12), which, as usual, was given off about the middle
of the side, was horizontal, compressed from above downward, and,
though convex on the underside, shows no indication of a ridge.
The antero-posterior extent of its base is about 12 millim. The
neural arch appears to have had a very short neural spine; and the
ridges from the zygapophyses, instead of being directed downward to
join the transverse process as in the Alligator, converge inward and
backward to form the base of the neural spine in front. The ante-
rior zygapophyses projected in front of the centrum ; the facets (fig. 12)
looked more upward and less inward than in the Alligator ; and there
was no notch between them exposing part of the neural surface of
the centrum.

The late caudal vertebra, supposing it to belong to this species,
concerning which I feel some doubt, is about 17 millim. long, has a
ridge in place of the transverse process, has the narrow base mar-
gined by two sharp parallel ridges, and the posterior cup deeper
than the anterior cup.

Teeth.

There are 5 Crocodilian teeth. The most important of these
(Pl. XXVIL. fig. 25) is fractured, but appears to imdicate an ovate
crown curved slightly inward, terminating on each side in a strong
ridge, and having the exterior face marked with a number of faiutly
clevated blunt striee, with finer strie on the inner face ; the crown,
which is a little worn, is 1 centim. high, and gives indication of the
beginning of the fang. There arc two successional teeth: one of
these has a circular base, the other an oval base; both are short and
blunt, marked with lateral ridges and covered with numerous fine
parallel strize. The largest is nearly 4 centim. in diameter (fig. 24).
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Another tooth has the same general character; but the crown
appears more curved, with sharper lateral ridges and finer and more
numerous striations,

In the possession of lateral ridges, as well as in the striated sur-
face of the crown, the teeth of this species approximate to those re-
ferred by Leidy to Hyposaurus; but there is no correspondence in
vertebral characters. The vertebree referred by the same author to
Thoracosaurus correspond in being proceelous, but differ in the posi-
tion and character of the tubercles for the articulation of the ribs, as
well as in the form and direction of the neural spine in the cervical
region. It is difficult to determine accurately the relation of the
species to Holops ; but the absence of the hypapophysis from the early
dorsal vertebrze will exclude comparison with that form, equally with
the contour of the neural canal. Holops, however, appears to have
had the sharp ridge margining the parietal bone which is seen in
the specimen figured by Biinzel.

It is impossible to determine whether the parietal bone of Croco-
dilian character (figured by Bunzel, pl. i. figs. 1-2), is referable to
this species or to some other animal. Its distinctive features are the
sharp lateral ridges margining the temporal fosse, the fineness of
the circular pits on the bone, and the remarkable thinness of the
bony substance.

That this species can remain in the genus Crocodilus is impro-
bable; but at present I see no grounds on which to separate it.

PrETROPELTUS SUESsII, Seeley.

Postfrontal Bones of @ Chelonian Skull.

Two fragmentary bones (Pl. XXVIII. figs. 8, 9), right and left,
present on their external surface impressions of scutes, and on their
under surface portions of a large cavity which I helieve to be orbital ;
therefore I interpret these fragments as being postfrontal bones of a
large Chelonian of Emydian affinities; and as the skull, when com-
plete, was obviously of large size, it may well have belonged
to the animal indicated by the large costal plates presently to
be described. The remarkable feature about this bone 1is the
character of its sutures; for while a groove runs round the thin
margin in which the edge of the bone terminates, and evidently
received a sharp ridge from the adjacent bone, the margin on the
under side is bevelled, and thus demonstrates a union of the bones
by squamous overlap. Theunder surface of the bone (fig.Y) is crossed
by an oblique ridge, which divides it, as preserved, into two nearly
equal portions. This ridge helps to form a part of the posterior
boundary for the eye-ball, and is characteristic of Chelydra and
allied genera. The orbital surface is concave, and more resembles
that of Chelydra serpentine than that of Trachydoglossus; and the
resemblance extends even to the position of the vascular foramen
at the back of the orbit, though there may, perhaps, in the fossil be
several small foramina in a line. This surface, as preserved, mea-
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sures about 4 centim. in its greatest length, and upwards of
3 centim. in its grealest width. The bone probably extended for-
ward no further than the middle of the orbit; and in that case but a
small portion is lost. The area posterior to this ridge bounding the
back of the orbit is excavated, 4 centim. long and 2 centim. wide.
It consists of an inner oblong area, truncated externally by the
suture for the malar bone, and margined by the bevelled edge re-
ferred to, which is about 6 millim. wide behind and 8 millim. on the
inner side. Thesuperior surface of this subquadrate fragment (fig. 8)
is convex from within outward, showing that the top of the head
was flattened, but that it rounded into the lateral area. It is divided
into seven areas by unusually wide and well-marked scutal grooves.
The bone between these grooves has a roughened, somewhat pitted
appearance, indicative of vascular structure. The scutes are espe-
cially remarkable from their number and small size; that over the
orbit is largest, being about 3 centim. long and more than 11 centim.
wide. The other scutes will be best understood from the figure.
They are irregular, subquadrate or subtriangular figures, varying in
measurement from 1 centim. to about 11 centim. The grooves which
define the scutes are from 2 to 3 millim. wide. The articular sur-
face for the malar bone (fig. 9)is 21 centim. long, and over a centi-
metre deep. It is a concave shallow groove, which involves the ter-
mination of the postorbital ridge. There is every reason to suppose
that the squamosal articulation was a small area just behind the
malar articulation, and that it did not extend for more than a centi-
metre. Hence the inner and posterior bevelled articular surface,
which becomes very thin behind, is related to union with the parietal
bone. The posterior portion is oblique, and makes an angle of 45°
with the interior portion, which is straight and parallel to the
orbital margin. Three scutes are crossed by the parietal suture,
which, indeed, is the case in the skull of the Common Turtle. In
front of the parietal suture, commencing with the most anterior
inner scute, is a distinct suture, which prolongs the line of the
parietal, and therefore gave attachment to the frontal. The portion
of the right postfrontal bone includes four scutes and a fragment
of the inner part of the postorbital ridge, extending as far forward
as the termination of the parietal suture.

Costal Plates,

Dr. Biinzel figured a remarkable specimen, which he regarded as
the left ilium of an animal named Danubiosaurus anceps, the sup-
posed rib of which proved to be a Dinosaurian scapula. I find a
second specimen of this supposed ilium, less perfect, but similar in
character, evidently coming from the opposite side of the body. For
reasons to be mentioned, I have no hesitation in interpreting these
specimens as ribs to which dermal plates are ankylosed. But there
is something very different here from what is observed in ordinary
Chelonians ; and though I have no doubt that we have to do with
a pair of Chelonian costal plates, the type indicated by these re-
mains is new. It would, indeed, have been less startling to refer the
specimens to any part of the skeleton of a Dinosaur or lizard than



FAUNA OF THE GOSAU FORMATION. 695

to the Chelonia ; for these fossils, if rightly interpreted, indicate an
animal with a relatively larger vertcbral column than any Chelonians
now known, or at least with a vertebral column constructed upon a
different plan. The ribs were wide, as in the marine Chelonia, and
extended distally far beyond the limits of the plates which covered
them. The superimposed plate is developed chiefly behind the rib;
its anterior margin is smooth and rounded ; the posterior margin is
not preserved, but obviously became thin. The free articular end
of the rib was massive ; and the superimposed plate extended beyond
it proximally for an unusual distance, indicating great width for the
intervening vertebra. This portion of the dermal plate, which extends
mesially beyond the rib, has the external surface well preserved, but
wants the smooth ossified internal surface; and as this is absent in
both specimens, it is possible that in the living animal this internal
part of the plate may have been cartilaginous or united to other
bones. Neither of the specimens gives the slightest indication either
of external scutes or ornament, or of union to adjacent bones; and
the external surface is such as would suggest that the bones were
probably contained, if not beneath a muscular covering, at least
beneath a skin which had not become specialized ; so that we have
here an animal that in some respects recalls the Protosteqa of Prof.
Cope, but differs essentially in the dermal plates being blended
with the ribs. An allied but undescribed type from the Cambridge
Greensand also has the costal plates separate from each other, but
differs in having them marked with scutes.

A short description of each of these specimens appears neces-
sary. First, the less perfect of the two (Pl. XXX. fig. 15)
shows a smooth external surface gently convex in length and
somewhat convex from side to side. It consists of a thick dense
dermal plate superimposed upon a rib, this plate probably being
a representative of the supracostal cartilages and ossifications
found in birds, crocodiles, and Hatteria. Immediately above the
articular expansion of the rib, at the proximal end, the plate is a
centimetre thick, and is defined by the density of its texture from
the osseous matter of the rib beneath. This bone on the interior
surface is much eroded, but presumably extended much further to-
wards the median line of the animal’s body, since the dermal plate
is prolonged with a rough under surface, due to this bone having
adhered to the bone with which it is blended; and as the plate is
prolonged mesially, its thickness becomes reduced to one half, though
the fractured specimen is imperfect at its margin. The transverse
width of the plate, as preserved above the expanded head of the rib,
is about 91 centim. About 9 centim. further away from the
middle line of the animal, a length of about 4 or 5 centim. of the
margin of the plate is rounded ; and here its union with the thin
underlapping, transversely expanded margin of the rib is distinctly
seen. On the opposite or posterior margin there are some faint
indications of a lateral rounding of the margin of the dermal plate.
At 18 centim. from the proximal end of the rib the dermal plate
comes to an end, being broken away, and allows the rib to project
freely from under it, showing, I think, that although there was
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bony union between these two parts of the skeleton, it was a union
established somewhat late in the animal’s life. At this point the
bony plate is somewhat thinner than at its proximal fracture; the
plate tapers apparently outwards, and is somewhat broken away
from the anterior proximal margin of the rib. The plate is hence,
as preserved, of a lanceolate form ; but its outline cannot he accu-
rately stated.

The rib in this specimen differs from the ribs attached to the
costal plates af living Chelonians in being coextensive with the plate
—that 1s, as widc as the plate, and, as shown by the other specimen,
as long: hence its limits are not defined distinctly in any part of
its extent, least so in the proximal part of the bone, where the sur-
face is convex from side to side. This convexity becomes narrower
and relatively more elevated as the bone proceeds outward, and is
confined to its anterior border: where the rib terminates it is over
3 centim. wide, over 1 centim. thick, and. though compressed on
the anterior horder, is more compressed on the posterior border.
The thickness of the combined rib and plate is about 2} centim.;
but even as preserved, the thickness at the fractured articular end is
7 centim. The underpart of the bone, which is slightly displaced by
a fracture consequent upon a minute dislocation, is convexly rounded
from side to side, and concave from within outwards, so as to pre-
sent a saddle-shape. The transverse width ot the fragment pre-
scrved is about 6} centim. The anterior border is notched, as
though tor the passage of an intervertebral nerve, or from the head
of the rib being tree, as in ordinary Chelonia, though the conforma-
tion would rather suggest the tformer interpretation. There is one
curious character in evidence that the expanded lateral part of the
rib extended further towards the middle line than the articular
head, showing that the ribs had attained an unusual trunsverse de-
velopment consequent upon the expansion of the superimposed
plates. The transverse width of the head of the rib is 4 centiw. ;
and here the fracture gives it an almost scmicircular outline.

The second specimen, already figured by Biinzel, pl.vi. tigs. 4,5, has
a length, as preserved, of 48 centim.; of this 39 centin:. is occupied
by the blended rib and its superimposcd dermal plate, tlie rensaining
O centim. consists of the extension of the plate ulone beyond the head
of the rib towards the middle line of the body. The plate, where it is
presumed to have extended over the vertebra, is thin, and becomes
thinner the further it extends, both mesially and laterally. Its mar-
gins are imperfectly preserved, but have a wedge-shape. The costal
region wants a small portion in the middle of the plate in front .
but throughout it has the anterior margin preserved rounded from
below upwards, and roughened in the proximal half, as though with
ligamentous attachment to the adjacent plate. On the upper surface
these lines at first run in a transverse dircction, and then run for-
wards and inwards, just as on the under side they run downward
and outward. This oblique direction is strongly suggestive of the
oblique crossing of ordinary intercostal museles. In length the
anterior margin of the bone is gently concave. The posterior margin
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is, unfortunately, not preserved ; and the plate is remarkably con-
vex from before backwards above, though this convexity is more
marked on what I take to be the posterior side than on the anterior
side. The extreme width of the plate below the articular head of
the ribis about 134 centim.; and it gradually tapers as it extends
outwards. Distally the thickness of plate and rib diminish; and at
the extreme distal end, where the transverse measurement, as pre-
served, is under 3 centim., the thickness of the combined plate and
rib is less than a centimetre. The posterior Lalf of the plate, while
smoother externally than the anterior half, is marked with several
short, parallel, straight, vascular grooves, which are very narrow ;
each is about 2 centim. long. This condition leads me to suspect
that the anterior part of the rib may have been imbedded in muscle,
while, owing to its curvature, the middle of the plate may have had
only a dermal covering.

The interior or under side of the specimen has the expanded head
of the rib broken away ; and while it was placed in the middle of
the width of the plate as in the other specimen, the rib soon be-
comes developed on the anterior border, being limited by a concavity
which runs down the length of the bone, dying away with the ele-
vation of the rib at the distal end. This principal part of the rib
becomes narrower as it extends further outward; but the fractured
condition of the posterior margin appears to indicate that the margin
of the rib was prolonged as a thin film towards the adjacent plate.

No similar remains which are referable to an animal of this kind
have been discovered.

Scapula of large Chelonian.

The fragment which I identify as a portion of a right Chelonian
scapula, indicates an animal of somewhat large size. It shows no
trace either of the preecoracoid or the articular end of the bone, which
had decomposed prior to fossilization, or of the distal end; so that it
is not a fragment giving valuable information concerning the affini-
ties of the animal. The fragment is Y centim. long, 4+ centim.
wide at the proximal end, as preserved, and 2 centim. wide at the
distal end. The surtace which I take to be posterior is smooth,
convex from side to side, but more flattened at the distal end than
at the wider proximal end. In length the surtfaceis almost straight.
The internal margin is concave and sharp, and looks as though it
might have been produced into a preecoracoid. The external margin
is slightly convex, except towards the proximal end, where it is
modified, owing to the bone bending outwards and downwards, as
though for the formation of the articular surfacc. The anterior
aspect of the bone is much rougher; and there is a ridge which
becomes stronger towards the proximal end, thickening the bone
on its outer part, and making it concave in length, and dividing the
anterior aspect into a broad, flattened, inner area and a narrower
external area. The thickness of the boune towards the proximal end,
where fractured, is £ centim., and the thickness towards the distal
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fracture 13 millim. This is not an identification in which I feel
absolute confidence, on account of the smoothness of one side of the
bone and the roughness of the other, which T had not noticed in any
Chelonian scapula.

Exys NEUMAYRI, Seeley.

There occur many remains of several Chelonians of moderate size.
1 only brought to this country a selection of some of the more cha-
racteristic fragments, which all belong to the carapace and plastron.
It does not seem to me desirable to determine the genera from these
specimens ; but from their general character rather than from any
distinctive characteristics, I regard them as being Emydian. The
specimens are as imperfect as any of the other reptile remains, and,
as they do not differ much in size or character, are difficult to deal
with. There are, however, certain differences of texture and form
which justify me in indicating the existence of several species.
These are all referred provisionally to the genus Emys, pending
better evidence of their generic characters. The species are best
distinguished by the characters of the plastron; for the hyo- and hypo-
plastral bones preserved may indicate, even in their fragmentary
condition, four species. The bulk of the remains [ refer to the
largest species, which was fully 25 centim. across the carapace.
This species is marked by the depth of the grooves which define the
areas of the scutes, and frequently by their elevated borders. Another
marked feature is the exceedingly fine subgranular condition of the
bone on its external surface—a character difficult to define, but
altogether peculiar. Of this species the plastron is represented by
portions of the hyoplastral and hypoplastral bones, though from their
fragmentary condition, it is not always easy to distinguish between
these. One fragment (Pl. XXX. fig. 16) is only 72 centim. broad and
5% centim.long ; it does not show a single sutural surface, but exhibits
the axillary region crossed in its lower part by an oblique scutal im-
pression which runs forwards and a little inwards till it reaches the
inner margin of the preaxillary scute, which is prolonged forwards
on the superior edge as a strongly marked groove. The usual trans-
verse scutal impression on the basal part of the hyoplastral plate
runs a little in advance of the axilla, and, as it nears the lateral
margin, is directed angularly forwards in the last centimetre of its
length. This scutal impression is strongly elevated ; the ascending
axillary process was compressed and directed obliquely upwards,
forwards, and apparently a little outwards. The thickness of the
plate varies from 1 centim. in the inner part to 1 centim in front of
the axillary notch.

A second specimen, showing the anterior part of a similar right
hyoplastral plate, may, perhaps, belong to the same species though
to another individual : the thickness of the scute is the same; the
elevated ridge at the scutal suture is the same ; though fractured in
front, it measures upwards of 41 centim. anterior to the trans-
verse suture. The lateral margin of the plate is sharp, being be-
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velled above, with the bevelled area also defined internally by a
sharp ridge, interior to which runs a slightly impressed broad prolon-
gation of the supraaxillary impression. In the carapace no neural
plateis preserved. The first costal plate (P1. XXXT. fig. 13) on the left
side is nearly perfect ; it is slightly arched, rather less than 10 centim.
long, and more than 33 centim. wide at the lateral impression of the
first vertebral scute. It shows the oblique sutural surface for the
nuchal plate, which has a concave border about 33 centim. long ; the
width of the union with the first neural plate is 24 centim., but was
probably more, as the posterior border of the scute is imperfect.
The rib is not visibly distinct from the plate upon which it is sup-
ported, as it is in some species of Zestudo; it has a well-elevated
compressed head, 7 millim. deep and 4 millim. wide; it is placed
obliquely, so as to look forward and outward. In the middle of
the plate the rib has become so depressed as to be only just recog-
nizable; it is there 1 centim. wide; but at the outer part of the
plate its extremity is prolonged beyond the plate, to unite appa-
rently with the marginal plate. Anterior to it, on the under
side, the plate is excavated (Pl. XXVIL fig. 27), and the side
of the rib roughly striated, owing to attachment of the supra-
axillary process from the hyoplastron. This excavation extends
inwards from the extremity of the rib for 43 centim. A fragment
of the right plate shows 1ts depth where it joins the first neural
plate to be 37 centim., and the greatest depth of the bone to be
about 4 centim. There are several fragments of costal plates ; but
they can only be identified by the scutal markings. What appears
to be a third costal plate of the left side is impressed with the trans-
verse border dividing the second and third vertebral scutes for a
length of 3§ centim.; and since at this point the antero-posterior
measurement of the plate is only 3 centim., it shows that the ver-
tebral scutes were extremely broad relatively to their length, since
the length could not have exceeded 6 centim., while the breadth
could hardly have been less than 10 centim. The plate is arched,
showing that the carapace was as much elevated as in a testudinate
Chelonian. Its extreme length, without reckoning the curve, is
upwards of 11 centim. ; following the curve, the length is nearly
13 centim. The breadth of the plate, towards the outer margin,
is about 33 centim. Its thickness at the proximal part is 4 millim.,
and at the distal end 3 millim. On the under side the head of the
rib is moderately elevated; but its course down the plate is only just
perceptible, and marked by a smoother condition. It does not ap-
pear to have been prolonged at the distal margin. A plate from
the hinder part of the carapace, which is imperfect, also shows the
arched character strikingly. It is remarkable for its antero-posterior
extent of nearly 3% centim., and appears to be the last costal plate.
If so, it is impressed on its outer part with a vertebral scute. Hence
I infer this animal to have had a nearly circular outline, and to
have had the shield greatly elevated. It may be distinguished as
Bmys Neumayri.
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OTHER SPECIES oF Enmys.

Another species, represented by the remains of more than one
example, is, however, known chiefly from the hypoplastral plates.
It appears to have been a smaller species than the last, though it is
not easy to estimate its size from the distance between the axille,
or from the breadth of the abdominal scutes. The hypoplas-
tron shows some indication of the median and antetior sutural
margins, which would indicate a broad species, after the pattern of
the foregoing. The length of the fragment is 6 ccntim., and its
breadth about 6 centim. The transverse scutal impression is from
21 to 3 centim. behind the anterior suture. The bone is compressed
to a sharp margin, which is prolonged as an elevated ridge for about
1 centim. beyond the inguinal notch. The margin is nearly straight.
I regard this ridge as indicative of a well-marked species.

A third species is distinguished by the way in which the axillary
and inguinal processes are obliquely overlapped. A fourth species,
of small size, is represented by many parts of the carapace and
plastron.

ARZEOSAURUS GRACILIS, Seeley.

Vertebra.

The vertebra of a lizard, figured by Biinzel, pl. vi. fig. 11, is very
imperfect, and so badly drawn as to give no just idea of its cha-
racters. It is remarkable for the perfectly globular form of the
pusterior articular ball, which is nearly 6 millim. in transverse
measurement, and nearly 5 in vertical measurement. It is margined
by an impressed groove, which extends further forward on the
neural margin than on the visceral margin. The length of the cen-
trum in the middle line is 13 millim. What remains of the an-
terior cup is deeply excavated to correspond with the articular
ball, with a sharp margin conspicuous on the inferior border. The
inferior interarticular surface of the centrum is 1 centim. long; on
its base run two parallel blunt ridges, divided by a mcdian groove ;
external to these ridges are two oblique impressed concave lateral
areas, which are broad in front and narrow behind, margined
superiorly by an oblique rounded ridge, which ascends from the
upper margin of the articular ball towards the middle of the arti-
culation for the rib on the anterior part of the vertebra. This arti-
culation for the rib is a strong process, extending laterally further
than the width of the articular cup of the centrum, is concave from
above downwards in front, looking obliquely downward and out-
ward, long and narrow, rounded from fore to back, and most
elevated proximally. It carries superiorly the praezygapophysis,
which was a large oval surface, looking upwards and a little inwards,
placed just above the articulation for the rib, and considerably above
the intervertebral articulation. The zygapophysis is only preserved
on the left side, the portion which had existed on the right side
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having disappeared hefore the bone came into my possession. It is
impossible from this slender evidence to determine the affinities of
this animal.

Orxrruocnerrus Bovzer, Sceley.

The remains of Ornithosaurians arce unsatistactory, being, for the
most part, either small portions of shafts of bones, or else bones
which have been greatly crushed.  The fragments of phalangeal
bones throw no light on the structure of the animals to which they
belong, and give no clue to speeific characters. The bone-tissue, how-
ever, is somewhat thicker than in Lnglish specimens : and [ have no
doubt the frugments belong to a peeuliar speeies.  There is an in-
teresting crushed proximal end ot a humerus, showing the form of
the head, the immense radial crest, and the ulnar expansion of the
bone at the humeral articulation: and this, with some other frag-
ments, characterized by thin texture of the bone, may, perhaps,
indicate a second species. But although of great local interest as
demonstrating the presence of these animals in a period of time
in which they were so plentiful in England, these fragrents are
of no importance to the anatomist. The only specimen of import-
ance is the articular end oi the lower jaw, already described by
Biinzel (pl. vi. figs. 6, 7). This bonc is obliquely fractured just
in front of the articular end. and shows the articular surface
and the chavacteristic kel bevond it.  The length of the fragment
is 34 millim.  The bone is compressed from side to side ; and the
sides converge downward inte a narrow rounded ridge. The ex-
ternal surface is flattened like the internal surface, which latter
shows a suture with very irregular margin, nearly parallel to the
base, and near to it, indicating that the articular bone was re-
ceived into the angular bhone. The area in front of the articula-
tion contracts from side to side. and is rounded; but on the inner
margin therc is a large pit partly fractured through, indicating a
pneumatic foramen. The articular surface is transversely ovate in
arca, with a median ridge running obliquely backwards and outwards
from the hind margin of this foramen. This divides the articular
surface into a triangular concave arca in front and towards the
outer side, and a posterior groove which is best developed towards
the inner side of the jaw. This articulation perceptibly widens the
bone at cach side. Its width is 13 millim., its length 8 millim.
Behind the articulation there is no defining border, like the sharp
elevated ridge in front, but the surface is fluttened, with the sides
slightly converging till they terminate in the rounded extremity.
This posterior area is directed obliquely downwards to the base of
the hone. The inner half of its surface consists of a pneumatic
foramen, which is 13 millim. long, and rcaches forwards to the
posterior articular groove. This jaw scems to be well distinguished
from the specics already described.
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CoNCLUSION.

From this survey it appears that Dinosaurs were well represented
in the Gosau beds. Most of the remains belong to two species of a
quadrupedal carnivorous genus Crateomus, which in many respects
resembles Scelidosaurus. 1t is just possible that Struthiosaurus
may prove to be the same genus, or may have possessed the teeth
referred to Cratwomus. The genera Hoplosaurus, Oligosaurys, Rha-
dinosaurus, and Ornithomerus are only known from a few bones
each ; Megalosaurus merely from teeth. It is just within the limits
of possibility that Doratodon may prove to be the jaw of Rhadino-
saurus: but it is not likely to belong to the Crocodile, because true
Crocodilian teeth occur. Hence there are certainly, with the Moch-
lodon, seven Dinosaurian genera, while therc may be as many as ten
genera. Of Crocodiles, Lizards, and Pterodactyles there are certainly
at least one each. The Chelonians are represented by two genera
and five species, two only of which are described. Thus the Gosau
fauna includes in all fourteen genera and eighteen species of reptiles ;
and there is every reason to suppose that these formed but a part of
the Reptilia living when the deposits were formed.

I can scarcely hope that my efforts have been in every case suc-
cessful in determining the species to which these disjointed and
often fragmentary bones should be referred ; but I have throughout
worked on the basis of anatomical structure, and indicated only
such species and genera as the organization of the animals made
inevitable.

I have now only to express my gratitude to Professor Suess for
his kindness in allowing me to study this collection and retain the
specimens so long in this country; and I would also express my
thanks to Prof. Ramsay for permission to figure the skull of Acan-
thopholis ; and to the Council of the Royal Society for assistance in
carrying on this research.

APPENDIX.

NotE on the Gosau Beps of the NEve Wernt, WEsT of WIENER
Neustapr. By Prof. Epwarp Suess, F.M.G.S.

Trae Gosau beds have been deposited in preexisting valleys of the
Triassic and Rheetic portion of our North-eastern Alps, and have
suffered so much subsequent folding and dislocation that in the
valley of the “ Neue Welt,” the spot where the bones were gathered
which I sent to you, several shafts pass twice through one and the
same seam of coal. The Gosau beds usually form green slopes at
the foot of the great mural precipices of Triassic and Rhetic limestone,
In the Gosau valley, near Halstatt, exposures are offered by a series
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of ravines ; in the “ Neue Welt ” (south of Vienna, west of Wiener
Neustadt) a number of coal-mines give the opportunity of following
the succession of beds, although they are highly disturbed here; and
I believe that the succession is not very different in the two valleys,
notwithstanding their distance apart.

The base of the Gosau beds is formed by a calcareous breccia of
variable thickness, evidently the consolidated débris of the surround-
ing mountains.

Then follows a series of freshwater beds, sandstones, marls and a
few seams of coal, accompanied by freshwater Mollusca such as Mela-
nopsis, Dejanira, Boysia, Tanalia, Cyclas, and Unio, and the remains
of a highly heterogeneous flora, comprising a true Palm, together
with Pecopteris Zippi, Microzamia, Cunninghamites, and leaves of a
dicotyledonous tree resembling Magnolia, &c., evidently the ming-
ling of the younger dicotyledonous type with a number of survi-
ving older types. It is this horizon which has yiclded the reptilian
bones.

Deposits of a brackish character, with Cerithium, Omphalia, and
Acteonella, begin to appear above the freshwater beds, sometimes
apparently intercalated with them and accompanied by gravel
beds and conglomerate, sometimes also by the first true marine
strata, usually characterized by Hippurites organisens and Nerinca
bicincta.

The next group is formed by a loose marly limestone or a cal-
careous marl crammed with recf-building corals and with masses of
Hippurites cornu-vaccinum, Hipp. sulcatus, Caprina Aguilloni,
Spheerulites organisans, and a good number of highly ornamented
Gasteropoda. This is the true French Turonian zone of Hippurites
cornu-vaccmum.

This zone is succeeded by a series of loose grey and marly sand-
stones, likewise very fossiliferous. The reef-building corals and
Rudiste have disappeared or are very rare, corals being represented
by a few species of Cyclolites, by Diplochenium lunatum and especially
by Trochosmilia complanata. Here the first Ammonites appear.
Natica bulbiformis, Cardium productum, Protocardia Hillana,
Trigonia limbata, and Janira quadricostate are some of the most
characteristic fossils.

In some places rose-coloured limestone beds with Orbitoides and
the remains of a small Decapod are seen, which seem to succeed
directly to this zone, which I have sometimes named the zone of
Trochosmilia complanata.

The last and highest member of the Gosau beds is a series of
sandy loose sandstone beds, containing no fossil except great
numbers of /noceramus Crispis.

I cannot, therefore, say positively that the age of the reptiles
which you have had the kindness to study is quite exactly that of
your Cambridge phosphate-beds ; but it is certain that they are older
than the true Turonian deposits, and especially older than the zone
of Hippurites cornu-vaccinum.
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EXPLANATION OF PLATES XXVIL-XXXI.

(All the tigures are of the natural size, unless an enlargement is mentioned.)

Fig. 1.

W N

(o]}

10.
11.
12.
13.
14.
15.
16.
17.

18.

Prare XXVIIL.
Dentary bone of right ramus of lower jaw of Mocklodon Suessii (Binzel)
seen from above, showing tooth-sockets, symphysial curvature, and
ascending coronoid process.

. Separate tooth of Mocklodon Suessii from the lower jaw, showing the

internal aspect ; enlarged twice.

. Tooth referred to the upper jaw of Mocklodon Suessii, showing the

ribbed external face of the crown; enlarged twice.

. Side view of the same tooth, showing the worn internal edge of the

crown and curved fang.

. Left side of hinder portion of skull of Struthiosaurus austriacus (drawn

reversed for comparison with fig. 7), showing downward direction of
oceipital condyle, foramina at base of skull, plate in front of the sella
turcica, transverse groove on roof of skull, &e.

. The same skull seen from the front, showing the parieto-frontal suture,

form of the parietal bone, cerebral cavity, form of the basisphenoid
and sella turcica, &c.

. Right side of hinder part of base of skull of Acanthopholis horridus,

Huxley, showing the united basioccipital and basisphenoid bones,
with the line of large nerve-foramina. (Original in Museum of
Practical Geology.)

. Anterior aspect of same specimen, showing posterior plate of sella turcica.
. Dentary bone of right ramus of lower jaw referred to Crafeoinis. The

specimen is seen from above, and shows tooth-sockets along the alve-
olar margin.

External aspect of same specimen, showing the large foramina below the
alveolar margin and above the longitudinal angle.

Tooth referred to (rateomus, probably from the lower jaw, showing
cinguloid ridge at the base of the crown ; enlarged twice.

Similar tooth, less worn, showing serrations on the right margin ; en-
larged twice.

Tooth referred to the upper jaw of Crateomus, showing bevelled edges,
probably due to wear ; enlarged twice.

External aspect of same specimen ; enlarged twice.

Tooth probably of the larger species of Crat@omus.

Anterior aspect of same tooth, showing cinguloid thickening on both
sides of the crown ; enlarged twice.

Dorsal rib from the right side, referred to Crateomus lepidophorus,
showing articular surfaces.

Transverse section from the proximal third of the same rib, showing
transverse expansion of the superior plate and Jateral compression of
the body of the rib.

. Middle of shaft of left tibia referred to Crat@oimus lepidopkorus, showing

muscular ridges on the fibular aspect and commencement of proximal
expansion.

. Proximal portion of right fibula of Crafeomus, showing eonvex tibial

aspect.

. Tooth referred to Megalosaurus pannoniensis; one and a half times

natural size. [The serrations are not directed upward so much as in
the figure.]

. Anterior aspeet of the same tooth, showing limit of the serrations.
. Transverse section of base of same tooth, showing posterior compression.
. Tooth of a Crocodile, with slight lateral ridges and worn crown; en-

larged twice.

5. A smaller more compressed and curved Crocodiiian tooth, showing one

of the lateral ridges; enlurged twice.

. Claw phalange, prohably of Rhadinosaurus.
. Internal surface of first left costal plate of Emys Newmayri.



Fig. 1.

—
—=O © 00 =T oLk W

&
@

b N
HOWOOI3 o o LW O —

f—
D

3

—
[

Fig. 1.

[

—
—OWOWS O ko

12.
13.
14.

T
S
[S1}

FAUNA OF THE GOSAU FORMATION.

Prate XXVIIIL.

Proximal portion of left scapula, showing humeral articulation, pro-
bably referable to Mocklodon Suessii. [The articular surface is longer
than in the figure.]

. Dermal plate referred to Crat@omus, terminating at each end in a free

spine.

. Another dermal plate, with free spines at the ends and similar tubercles

in the middle portion.

. A dermal plate bearing a horn-like spine, also referred to Crat@omus.
. A small scute referred to Crat@omus, probably from the ventral region.
. Distal portion of right femur of Ornithomerus gracilis, showing part

of the lateral trochanter on the inner side of the shaft.

. Transverse section of the same bone at the proximal fracture, showing

medullary cavity.

. Right pestfrontal bone of a Chelonian, seen from above, showing the

cranial scutes, referred to Pleuropeltus Suessii.

. Internal aspect of the same specimen, showing postorbital ridge and sur-

faces for union with adjacent bones.

. Proximal end of right fibula of Crocodilus proavus.
. Transverse section of the same bone at the distal fracture.

Prare XXIX.

. Superior aspect of left humerus of Crat@omus lepidophorus.
. Inferior aspect of right humerus of the same species.
. Proximal surface of left humerus, showing expansion of the radial

crest.

. Inferior aspect of distal end of a humerus referred to Crateomus Paw-

lowitschii.

. Transverse fracture of proximal end of the same specimen, showing

medullary cavity.

. Side view of claw-phalange of Crat@omus.

. Internal aspect of proximal end of left femur of Crocodilus proavus.
. Outline of proximal articular surface of the same specimen.

. Ulna of Crocodilus proavus.

. Proximal articular surface of the same specimen.

. Radius of Crocodilus proavus.

. Distal end of the same bone.

. Proximal end of the same bone.

Prste XXX.

Superior surface of parietal bone of a small Dinosaur, probably Mock-
lodon Suessii.

. Side view of an angular truncated dorsal piece of dermal armour of

Crat@omus.

. Posterior aspect of dorsal vertebra of Crateomus Pawlowitschii, showing

transverse processes and fractured base of the neural spine.

. Left side of eariy caudal vertebra of Crateomus Pawlowitschii. [An

earlier caudal exists with the short caudal rib unankylosed.]

. Left side of dorsal vertebra of a Dinosaur, referred to Crat@omus lepido-

phorus.
Right side of mid cervical vertebra of Crocodilus proavus.

. Anterior aspect of the same vertebra.

. Posterior aspect of dorsal vertebra of Crocodilus proavus.
. Left side of dorsal vertebra of Crocodilus proavus.

. Anterior aspect of lumbar vertebra of Crocodilus proavus.
. Left side of the same vertebra.

Left side of an early caudal vertebra of Crocodilus proavus.
Inferior aspect of the same vertebra.
Anterior aspect of the same vertebra.

Q.7.G.S. No. 148, 34
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Fig. 15. Side view of rib and part of superimposed plate, showing the rib free

from the plate at the number 15,and the great expansion of the costal
articulation at the other end. Pleuropeltus Suessii.

16. Right hyoplastral element of Emys Newmayri.

Fig. 1.
2.

E‘wm«rac\*w

11.

13.

Prate XXXI,

Anterior aspect of shaft of right femur of Crateomus Pawlowitschii,
showing the muscular ridges.

Antero-external aspect of right tibia of Crat@omus Pawlowitschii.

. Thin slightly keeled dermal plate, probably lateral, of Crateomus lepi-.

dophorus,

. Posterior and inferior aspect of left femur of Crateomus lepidophorus.

The figure 4 is placed opposite the small lateral trochanter.

. Anterior and superior aspect of right femur of Crateomus lepidophorus.
. Posterior and inferior aspect of shaft of left femur of Riadinosaurus

alcimus. The figure 6 is placed against the lateral trochanter.

. Outline of the proximal fracture of the same bone.
. Antero-inferior aspect of shaft of left humerus referred to Rkiadinosau-

rus aleimus.

. Outline of proximal fracture of the same bone.
. Outline of distal fracture of the same bone.

One of the flat dermal plates of Hoplosaurus éschyrus, showing the
cross-fibre structure.

. Proximal end of a rib of Crateomus Pawlowitschii, for comparison with

fig. 17, P1. XXVII. Compare Biinzel, pl. iii. fig. 5.

Superior aspect of first costal plate of carapace of a Chelonian, Emys
Neuwmayri.

Synopsts of the Bones fiqured in these Plates, arranged under the

Species to which they are referred.

Mocaronox Suessir (Biinzel).

Dentary bone, Pl. XXVII. fig. 1; teeth, figs. 2-4; scapula, Pl. XXVIII.
fig. 1; parietal bone, P1. XXX. fig. 1.

STRUTHIOSAURUS AUSTRIACUS, Biinzel.

Hinder portion of skull, P1. XXVII. figs. 5, 6.

ACANTHOPHOLIS HORRIDUS, Huxley.

Hinder portion of base of skull, PL. XXVII. figs, 7, 8.

CRrATEOMUS (species uncertain).

Dentary bone, P1. XXVII. figs. 9, 10 ; teeth, figs. 11-16.

CrarzoMUs PawrLowiTscHil, Seeley.

Femur, Pl. XXXI. fig. 1; tibia, fig. 2; fibula, P1. XXVII. fig. 20 ; humerus,
Pl XXIX. figs. 4, 5; dorsal vertebra, P1. XXX. fig. 3 ; caudal vertebra, fig. 4;
dorsal rib, Pl. XXXI. fig. 12; dermal armour, Pl. XXVITJI. figs. 2-4.

CRATZEOMUS LEPIDOPHORUS, Seeley.

Femur, Pl. XXXI. figs. 4, 5; tibia, Pl. XXVII. fig. 19 ; humerus, Pl. XXIX.
figs. 1-3 ; dorsal vertebra, Pl. XXX. fig. 5; dorsal rib, P1. XXVII. figs. 17,18 ;

claw-phalange, Pl. XXIX. fig. 6; dermal armour, PL. XXX fig. 2, Pl. XXXI.
fig. 3, Pl. XXVIIL. fig. 5.

HoprLosAURUS IsCHYRUS, Seeley.

Dermal scute, P1. XXXT. fig. 11.
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MEGALOSAURUS PANNONIENSIS, Seeley.
Tooth, Pl. XXVII. figs. 21-23,

ORNITHOMERUS GRACILIS, Seeley.
Femur, Pl. XXVIII. figs. 6, 7.

RiuADINOSAURUS ALCIMUS, Seeley.
g Femur, P1. XXXI:ﬁgs, 6,7 ; humerus, figs.8-10; claw-phalange, P1. XXVII.
g. 26.
CrocopiLts PROAVLS, Seeley.

Vertebree, Pl. XXX. figs. 6-14; ferur, Pl. XXIX. figs. 7, 8; fibula, PL
XXVIII. figs. 10, 11; ulna, Pl. XXIX. figs. 9, 10; radius, figs. 11-13; teeth,
figs. 24, 25.

PreuroPELTUS SUESsII, Seeley.

Postfrontal bone, Pl. XXVITI. figs. 8, 9; rib, P1. XXX. fig. 15.

Exys NEUMAYRI, Seeley.

Costal plate, P1. XXVII. fig. 27; Pl. XXXI. fig. 13; hyoplastral plate,
Pl XXX. fig. 16.

The species described which are not figured are Dorafodon carcharidens,
Biinzel, Oligosaurus adelus, Seeley, Areosaurus gracilis, Seeley, and Ornitho-
cheirus Biinzeli, Seeley.

Disctssion.

Mr. Hurke considered Prof. Secley’s paper a very valuable com-
munication, throwing, as it did, fresh light upon an important group
of fossils the true nature of which had before been but imperfectly
apprehended. So far as he had been able to judge from a cursory
inspection of the fossils, he did not doubt the accuracy of Prof.
Seeley’s interpretations. He called attention to the anterior extre-
mity of the mandible of Mochlodon, which had sutural indications of
a preedentary ossification, such as he thought he had secn in Hypsilo-
phodon ; and he mentioned the difficulty which the downward exten-
sion of the Dinosaurian inner trochanter appeared to him to offer
to the hypothesis of its homology with the human trochanter minor,
an extension which suggested that it might rather be homologous
with an outgrowth of the middle part of the linea aspera to which
the short head of the biceps is attached.

Mr. CrarLEsworTH remarked on the difference between the teeth
in the upper and lower jaw of Mochlodon.

Dr. MuzIE pointed out that the work of Prof. Seeley showed that
much caution must be exercised in accepting hurried descriptions of
genera and species from fragments,

Prof. Boyp Dawkixs stated that his examination of the American
collections of Secondary Saurians proved that the so-called Megalo-
saurian type of teeth was exhibited by forms belonging to very
different genera.

The Avrnor agreed with Prof. Dawkins’s views concerning the
Megalosaurian teeth, and agreed that teeth were not sufficient alone
for generic determinations,

3a2
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