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Introduction.

The following notes are the result of studies in various Museums. They deal with Palaeohatteria,
Deuterosaurus, some Nothosaurians, two Tortoises, two Dinosaurs and the classification of the Crocodilia.

These studies were only possible with the help of numerous Gentlemen and Ladies, who permitted
me fo investigate the material confained in various Museums and facilitated my work also in many other
regards. I am especially indebted fo: Madame AmaLrrzky (Petrograd), Prof. Artma (Milano), Dr. F.
A. Batner (London), Prof. M. BouLe (Paris), Dr. R. Broom (Douglass, S. Africa), Prof. L. DoLro
(Bruxelles), Prof. O. JAekeL (Greifswald), Dr. Kanier (Klagenfurt), Prof. Karpmsky (Petrograd),
Prof. Kossmat (Leipzig), Prof. Kruscu (Berlin), Prof. L. (New Haven), Prof. Mariant (Milano),
Prof. MoucHkeTorr (Pefrograd), Dr. RiaBNnN (Petrograd), Prof. SoLLas (Oxford), Prof. StiLe ((36ttingen),
Prof. StroMEr (Munich), Dr. Trautt (Vienna), Dr. YakowLew (Petrograd), Prof. Watson (London)
and Sir A.S. Woopwarp (Haywards Heath, Sussex).

While editing some parts of these notes in English, I was greatly assisted by Lady Woobpwarp
who helped me to bring, at least some parts of the paper, info proper English.

Owing fo illness and to the fact that Dr. St. Maser (edifor of Palacontologia Hungarica)
had delayed the publication of this paper in a quite unjustifiable manner for more than two years, fill i
was withdrawn from his hands, the recent literature could no more be properly referred fo.
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1. REDESCRIPTION OF PALAEOHATTERIA.

Although Palaeohattera has been successively studied by Crepnir (II 272)!, Baur (I 35), A. S.
Woonwarn (II 624), Huene (VIIT 236), Jarker (II 389) and WiLuistoN (II 608) nevertheless a re=
newed investigation brought out several points of interest. The possibility of these discoveries was prins
cipally due to the fact that several of CrREDNER's type specimens had recently been prepared by Pro~
fessor JAEKEL in a remarkable manner. With incredible skill Professor JArkeL has completely remo-~
ved the fractured bony substance in many pieces and now the casts of these negatives reveal the most
minute structure of the former bones. For casting a boiling mixture of about equal parts of gelafine and
glycerine was used, to which, during its boiling, a fairly large quanfity of zinkwhite powder has been
added. This powder colours the translucent and elastic mass and by making it opaque renders it suis
table for photography. Acting at the same fime as a desinfectant it prevents moulde. The same material
was also used for casting the pieces figured on Plates II, IIT and IV. These casts werc afterwards
painted with water colours.

Fig. 1. Skull of Palaeohatteria (nal. size). — a) reconstruction of lateral view; b) actual specimen (lower jaw from the
interior); ¢ reconstruction of the palale; d) actual specimen.

The principal pieces that served as basis for the following description are the casts of the skull
figured by Crepner (II 272) on Plate XXV figure 4, and of a hitherto undescribed palate.

The first named piece shows, that the lateral view of the skull of Dalaeohatteria is more nearly
complete than has hitherto been suspected, for the drawing figure 1b)is an actual tracing of the original
cast and by no means a reconstruction. The single bone that has been omitted in the drawing is the
displaced frontal.

1) The numbers in brackets refer to the chapier and the current number under which the exact fitle of the paper

referred fo can be found in my book ,,Osteologia Repfitium fossilium et viventium (Fossilium Calalogus, pars 27, Berlin
1926.). The roman nurrber refers to the chapter, the arabic number fo thc number of the paper.
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The maxillary is a low and clongated bone the upper margin of which is but indistinctly
traceable on the specimen studied. Other pieces, as the onc figured by CRrEDNER on Plate XXV fig. 3
and the picce figured in his memoir as textfigurc 3 show, that the superior border of the maxillary
was genfly convex, the greatest heigth being obtained above the longest teeth. Its shape recalls generally
the maxillary of Varanops (I1 596) and Edaphosaurus (Il 575) and fo some extent the maxillary of
Galepus (II 125).

The lacrymal is a remarkably long bone extending, as already noficed by WiLuiston (I 608),
probably as far as thc nares. Its shape is by no means the same as indicated in CreDNER's drawings
(Pl. XXV fig. 1 and 3) or in JArkEL's rcconstruction (II 389). (GrrGory showed in his monograph
on the lacrymal bone (II 326) that a large lacrymal is a very primitive feature and occurs principally
among the Cofylo :auria. A large lacrymal comparable with the lacrymal of Palaeohatferia occurs hows
ever also in Varanosaurus (I1 54), Pantelosaurus (XIII 59) and in Edaphosaurus (II 575).

As in Sphenacodon (I1 613) and Diopaeus (I 581) the prefrontal is a longish, narrow, trian~
gular bone. It is very different from the short prefrontal in the Dromasauroidea (I1 125). It is placed on the
highest point of the skull as in Sphenacodon (II 581), as in some Dromasauroidea, for example Galepus
(IT 130) and as in some Anomodontoidea, for example Diaelurodon (11 127) and Lystrosaurus (II 488). The
prefronfal and lacrymal show in front of the orbits a dcep fossa as visible also in Sphenacodon (II 581),
Diopaeus (Il 381) and Varanosaurus (Il 581). This fossa is separated from the orbits by a sharp,
projecting  ridge.

In the skull forming the basis of this descripfion the jug al is preserved in situ and its median
and posterior part is certainly complete. It is altogether a slender, friradiate bone. In front two small
bifurcating projections are visible, the origin of which may, however, be atiributed o lesion. In the middle
a slender, ascending process is given off, that scparates the temporal opening from the orbit. Posteriorly
the horizontal bar of the jugal is applied against the squamosal. The jugal recalls the same bone in
Mycterosaurus (Il 610). It may be emphasised that in the specimzn studied the inferior margins of the
temporal and orbital cavities are complete.

Not the slightest trace of interrupfion is visible where the jugal fouches the squamosal. The
latter forms the posterior and inferior border of the temporal opening. It has the shape of a T laying
on its side. As may well be seen in Crepner's figure 1 on Plate XXIV, the squamosal finishes below
in a thin and rodslike process that bears a little knob. This knob ends dista'ly in a smooth, small, but
well marked surface. The lafter corresponds to the place where the lower jaw arficulated with the quadrate.

As in Scaloposaurus (II 125), Ictidorhinus (11 142), many Dinocephalia (Il 57 1), the Dromasauroidea
(I 125, 130), Pantelosaurus (XIII 59), Edaphosaurus (I 575) and as in some Pelycosauria, so
Sphenacodon (Il 581) and Dimetrodon (Il 581), the arficulation of the lower jaw was situated far below
the level of the alveolar margin of the maxillary. This important character of Palaeohatferia has not
been brought out in any reconsfruction.

A Tashaped, pendant squamosum occurs only in the primitive Theriodont Scaloposaurus (LI 125),
and the Dromasaurocidea (II 125). In Pantelosaurus (XIII 59) the low position of the arficulation of the
mandible ist due to an elongation of the quadrate as in Edaphosaurus.
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The postfrontal and postorbital of Palaeohatteria arc likewise both preserved in situ.
This can be deduced from the even curve of the posterior oulline of the skull and from the regular
outline of the upper part of the temporal cavity. Unfortunately the suture between the postfrontal and
the postorbifal can not be traced. Exactly above the ascending process of the jugal the postfrontal and
the postorbital show a small projection that bears dorsally a flattened surface. This indicates that in this
region the top of the skull was broad and flat. The incision indicated at this place in CrepneR's
drawing of this piece (plate XXV fig. 4) does in reality not exist. The development of the squamosal,
the postfrontal and the postorbital prove fogether that Palaeohatteria was a monozygocrotaphous reptile.
This has alrcady been pointed out by Wiuston (II 613) in 1918.

The lateral position of the single temporal opening brings Palaeohatteria closer to the Pelycosauria
than to the highcr Theromorpha. The conspicuously large size of the orbits in Palaeohatteria is to be
met with in Glaucosaurus (I1 609), Pantelosaurus (X111 59) and the Dromasauria (VHI 58, 1I 125, 130).
Contrarily in the more specialised Pelycosauria, Anomodontia and Theriodontia they are comparas

tively small.
Where the postfrontal touches the squamosal the lateral process of the parictal was applied against

this bone. In the lateral aspect this part has a splintslike outline.

In the skull studied the fronfal is strongly displaced and thrust into the orbit. In the adjoining
figure Nro 1 this element has been purposely omitted. Its general shape is well shown in CRrEDNER'S
figure (plate XXV fig. 4) published in 1881 (II 272).

The nasals are large, the premaxillaries feeble and narrow. They resemble fo the pres
maxillaries in Galechirus (VI 58), Scaloposaurus (I 125) and Varanosaurus (Il 54). They differ
from the premaxillaries in the more specialised Theriodonts as Scylacops (II 136), the more specialised
Anomodontoidea as Dicynodon (Il 389) and the more specialised Pelycosauria as Dimetrodon (Il 191)
in not having such a thick inferior border as these.

The teeth of Palaeohatteria are protothecodont as is the case in the primitive Pelycosauria, they
are however thecodont in the specialised Pelycosauria and in all Theriodontia.

The new specimen of Palaeohatteria exhibiting the palate shows the vomers, palatines,
pterygoids and the base of the skull Drawings of the palate of Palaeohatteria are given in
figures 1 ¢ and d the former being a reconstruction, the latter a drawing of the actual specimen.

The vomers are short and slender bones, each bearing, as in many primitive reptiles, a row
of tecth. They do not extend beyond the choanae and form their median borders. Medially their pos~
fcrior projections enter belween the pterygoids as in Diadectes and Seymouria (II 579). Similar vomers
as in Palaechatteria are to be met with in Dimetrodon (II 191), Pantelosaurus (XIII 59), Edapho-
saurus and Droferosuchus (Il 136). The vomers of even the most primitive Theriodontia (Il 136) differ
to a great extent.

The palatines are narrow at both ends and broaden in the middle. They bear numerous feeth
of which the median ongs are larger than the rest. The palatines likewise recall the same elements in
Dimetrodon (II 191) and Proterosuchus (II 136).

The pterygoids show exactly the same shape as in Dimefrodon (Il 191) and recall at the
same time strongly the ptervgoids of Sphenodon. They differ well from the pterygoids in Pantelosaurus
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(XIII 59). They reach the choanac as is the casc in Broomia (VII 749) and Dimetrodon (I 367). In
their present state of preservation they are somewhat displaced and fouch each other as in Sphenodon
in the middle linc of the skull, it may however be, that in the living animal thcy were separated by a
narrow cleft. Such a cleft is visible in Howesia (VIII 56), Broomia (VI 794), Proferosuchus(VIII 51),
Dimetrodon (II 191) and Limnoscelis (II 596).

This cleft might account for the iwo zones of numerous small teeth which, as in the animals just
mentioned, border their median margins. Apart from these zones of feeth on the pterygoids of Palaeos
hatteria yet fwo othcr tcethbearing regions can be discerned. One zone of diminufive feeth extends
obliquely forward and outward, another is placed fransversely to the long axis of the skull. In this ses
cond zone the tceth are much stronger than in the other two. A row of strong teeth placed ftrans-
versaly to the long axis of the skull occurs also in Limnoscelis (Il 596), Pantelosaurus (XIII 59) and
Dimetrodon (Il 191). By the absecnce of a transversum DPalaeohatteria resembles Dimetrodon
(Il 367) and differs from Proferosuchus (VIIL 51) the palate of which otherwise shows a similar structure.

The basisphcnoid and the basioccipital, that have been well figured by CrEDNER are
altogether flat, long and large. Basioccipital tuberosifies are absent. As a whole this part differs from the
same region in Dimefrodon or in the Theromorpha, but recalls somewhat Casea and is much the same
as in all repfiles having a primitive metakinefic skull. In accordance the basipterygoidal processes are
very well developed.

The shape of the mandible is well shown in figure 1, but can also be made out in CREDNER'S
figure 1 on his Plate XXIV. The upper margin of the mandible shows a well marked projection that is
formed by the posterior part of the dentary bone. Such a projection is always absent in the Pelyco-
sauria, but it characterises one of the Dromasauroidea [Galepus (I 130)] and all the Theriodontia
(II 558). The rest of the mandible is likewise built on the Theriodont pattern. Behind the projection of
the denfary a large surangular can be made ouf. Under the surangular a long slender and somes
what rectangular bone stretches obliquely upward and forward. It is identical with the prearficular in
Scymnognathus (Il 389). Under this bone follows the angular, that forms the inferior part of the jaw.
The inferior border of the anguwar of Palaeohatteria differs from Scymnognathus but resembles Galepus
(Il 125) and Varanosaurus (Il 54).

A small, displaced, splintlike bone, laying in front of the angular is probably the splenial A
separate coronoidal bonc can not be detected, but unfortunately the region, where it ought fo be

looked for, is not well preserved.

Since the vertebrac of Palaeohatteria have all been well described by CrepNER it is needlcss
to give a redescription. Their number is about the same as in Panfelosaurus (XII 69).

The scapular arch recalls Varanops (Il 596) but is less ossified than in this genus. A
good outline drawing of this part has been given by Wiiston (II 608). From the oelvis of the Droma=
sauroidea (II 156) the pelvis of Palaeohatferia, as reconstructed by WiLuiston (I 608), differs only in
having much smaller foramina obturatoria; the small size of these foramina indicates however only a
lower degree of specialisation.

The ileum of Palaeohatteria differs markedly from the same bone in most of the Delycosauria
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(Pantelosaurus included) for in these it is generally elongated and extends obliquely downward and
forward, but if resembles in a high degree the ileum of the Dromasaurcidea (VI 58, II 125, 156).

The pubis shows, as may be well seen on CRreDNER's drawings, an incision for the obturator
nerve. It differs markedly from the pubis of the Pelycosauria. In these as in the Parapsida the fora~
men obfuratorium always passes through the pubis. The pubis of the Theromorpha shows the same
type as the pubis of Palaeohatferia, for in the latter the obturator nerve always passes between the
pubis and the ischium.

The humerus of Palaeohatferia is a slender bone showing no special dilatation at either end.
It resembles the humerus of the Dromasauroidea and differs strongly from the dilatated humerus of
the Pelycosauria.

The occurrence of a foramen entepicondyloideum brings Palaeohatteria near to the Cotylosauria,
the Pelycosauria, the Dranitesauria, most of the Theromorpha and the primitive Ichthyopterygia. It
separates DPalaeohatferia from the Testudinata, Parapsida and Diaptosauria. In the latter a foramen
ectepicondyloideum prevails.

The following tabula gives a good summary view of the developement of the humeral foramina in
different groups of reptiles.

I ! Ichthyo- |!
no Foramen . - plerygia | || Dranitesauria'j Mammalia
(Ichthyosauria) (Plcsiosauroidea) !
11
only Fossa entes
picondyl. ... . VM. Dranitesauria
(Placochelys)
I Ichthyos
For. cnicpicondyl. | Cotylosauria &lerygia DPelycosauria || Dranitesauria )| Theromorpha
esasauria) (Conchiosaurus)
11
For. enfepicondyl.
-+ For. ectepicondyl|  |...... e DPelycosauria || ... Theromorpha| Diaptosauria
acsaurus) g)irwccph_alia, (Sphenodon)
Darapsida ynognathidac)
leurosaurus,
Arececelis)
m
Fos. entepicondyl.
-+ For. ectepicondyl|l ... .t DQiaptosauria pPrepubicil
v ] |
only For. cctepicond.| Testudinata || ... .. . . . Parapsida ... |\ ... Diaptosauria
Squamata (Champsosaurus)
\%
only Fossa eciep, Testudinata | ... ... . SUURR DU IO Diaptosauria
el e I R e plosauri
Podocnemis, Belodon, . '
Testudo) Proterasaurus)
F M D *L d. l '
no Foramen . ). arapsida ... 1 i ici
(%amclcon!ime, ...................... D,aplosli(ildr:s ?ég::dl.)lf,‘
osazaurinac) . Dinosauria Prerosauria)




9) PALAEONT. NOTES ON REPTILES 9

As may be seen, the Ichthyosauria and Plesiosauria lost their humeral foramen simply by a
reversal, some Squamata and many Archosauria lost however these foramina only after the ani-
mals had shifted the funcfion of the principal bloodvessels and nerves from the one side of the arm
fo the other.

The iwo enlarged proximal elements of the carpal and tarsal bones of Palaeohatteria
recall fo a cerfain degree the same bones in the Pelycosauria, their feeble ossification prevents however

a f{urther comparison.
The immature condition of Dalaeohafteria is clearly shown by a microscopic investigation of the

structure of its bones. The rib-fragment, that was investigated (compare plate II fig. 6), is hollow and
shows a large, well defined marrow cavity of irregularly elliptical outline. The diameter of this cavity is
about half of that of the whole bone. On account of the rib not being everywhere equally thick,
the outer oufline of the rib does not agree with the outline of the marrow cavity itsclf. Wherc the ex=
terior oufline runs more or less parallel to the one of the marrow cavity, the outer surface of the bone
shows numerous semicirclesshaped bays or inlets of which the diameter is only a frifle larger than the
diameter of the Haversian canals met within the bony mass. Evidently these small, but very well mar-
ked bays are all only impressions of those bloodvessels of the pcriostic layer, that were just in the
course of being included info the bone. Contrarily to this in those regions of the rib where the outlines
of the marrov cavity and the exterior surface do not agree, the exterior surfacc shows irrcgular pro~
jections and even a very diminutive piece of bone, that is detached in the section from the rib itself.
These angular projections show even more clearly than the incision of the periostic vesscls, how ras
pidly in Palaeohatferia in the moment of its untimely death, boneformation was going on.

The Haversian canals in the rib of Dalaeohatteria are all of equal size, they have all more
or less rounded and somewhat elliptical outlines, and their diameter is but 7—8 times larger than
the one of a bone cell. Secondary Haversian laminae are nowhere visible. The distribution of
the Haversian canals throughout the bone is quife irregular and in this regard Palaeohatteria recalls
very strongly a young Lystrosaurus and to some extent also the other Dicynodontidae, furthcron the
Diadectidae, the Pareiasauroidea and some (Forgonopsoidea, it differs however by the distribution of its
Haversian canals very well from Labidosaurus, Limnoscelis and all the Pelycosauria. From the bone
structure of the Squamata and thc one of all Archosauria the bone structure of Palaeohatteria differs
tfo a great extent. Details will be given at an other occasion.

The bone cells of Palaeohatteria arc all rcmarkably large, their crossssection is gencrally cggs
shaped and in such places their distribution is quitc irrcgular, in some places howcver the diameter
becomes clongated and the bone cells group to short and irregularly inferrupted rows. These rows scem
somehow fo iwist along between the Haversian canals.

The whole of this redescription proves beyond all doubt that Broui's (II 629) statement, accor-
ding to which DPalaeohatferia unites pclycosaurian and theromorphous characters, is cssentially correct.
The pelycosaurian characters of DPalaeohatteria have alrcady been recognised by Husng in i910
(VIII 236), the theromorphous characters have been pointed out by Watson (unpublished observations
communicated to the author in spring 1923).

The relationship of Palaeohatteria to the likewisc permian Hapfodus (II 303) could only be
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made out during a stay in Paris. For the possibility of doing so I am indebted to Professor M. Boutk.
Contrarily fo THEVENN’s opinion (II 543) the resemblance between Palaeohafteria and Haptodus is
but feeble. In Hapfodus the somewhat crushed skull is elongated and low, the pariefals are much the
same as in Varanops and as a whole this skull recalls Varanops and Varanosaurus. The vertebrae
have no notochord and the humerus of Hapfodus is expanded at both ends. Thus Hapfodus agrees
with the Poliosauridae but differs from Palaeohatteria. While this paper was in the hands of ST Maser,

in Paris PIvereau came to the same result!).

The precise systematic position of Palaeohatteria can onlv be fixed after separafing the generally
primifive characters of this animal from those, that indicate its trend of evolution.

The primitive characters of Palaeohatteria are: the size of the lacrymal bone, the week premax-~
illary, the extensive dentiion of the palate, the strong development of the anterior part of the ptery~
goids, the presence of a notochord, the presence of ventral ribs and the small size of the foramen
obfuratorium. In more than one of these points Palaeohatferia is not only more primitive than any
known theromorphous Repfile but even more primitive than most Pelycosauria.

The trend of evolution of Palaeohatteria is indicated by the T~shaped squamosum, the structure
of the mandible, the shape of the pelvis, the position of the foramen obturatorium and the shape of

Fig. 2. Skulls of Theromorpha :
A) Glaucosaurus; B) Mycterosaurus ; C) Diopaeus; D) Dimetrodon ; E) Pantelosaurus; F) Edaphosaurus; Q) Dalaeohatteria;
H) Scaloposaurus; 1) Scymnognathus; K) Protacmon; L) Galepus; M) Emydopsis; N) Kaunemeyeria.

the humerus. These points indicate that Palacohatferia was developing on the same lines as the Theros
morpha. On account of the presence of ventral ribs, the shape of the pelvis, the shape of the squa~
mosum and the shape of the humerus, Palaeohatferia approaches the Dromasauroidea, it differs however

1) Prvereav, J.: Etude sur quelques Amphibiens et Repfiles fossiles. Annales de Paléontologie, Vol. XVI. Paris 1927,
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from these in the denfifion and the shape of the root of the fail. Palaeohatferia has evidently to be
placed near the primitive Dromasauria and the Theriodontia but as a represenfative of a special sub=~
order. This suborder has to be called Palacohatferoidea. It is characterised and distinguishable from the
Dromasauroidea and Therocephaloidea by its notochord, by a mefakinetic skull, by large lacrymal bones,
by a pelycosaurian palate, by protothecodont teeth and by a long tail, thick at the root.

The discovery of this suborder is of very great importance. It proves that in their present extent
the Pelycosauria on the one side and some of the Theromorpha, as Theriodonts and probably also
Dicynodonts on the other, form iwo diverging groups of repfiles that evidently arose from a common
stock. Because of their showing a strikingly parallel development in their braincase the one group
seems to have arisen from the other; this realationship is however only apparent. In reality the one
group is but furlher advanced than the other.

In the foregoing textfigure 4 thirtcen skulls of some DPelycosauria and some Thermorpha have
been placed side by side and have been all reduced to about equal size.

In the first horizontal row side by side with the skull of Dalaeohatferia the skull of (Glauco-
saurus (A) has been figured. Both are characterised by laterally compressed, high and short skulls,
long lacrymal bones and enormously developed orbits. Under the skull of Glaucosaurus the skull of
Mycterosaurus (B) has been figured, for Mycterosaurus is a primitive membter of the family Polio-
sauridae. The orbifs in this genus are yet large, the skull is yet laterally compressed, but the lacrymals
are smaller and the facial part is already clongated. Diopaeus (C), in wich the whole outline of the skull
recalls Mycterosaurus, is evidently another dircct descendant of the primitive Poliosauridae and Dimetrodon
(D) again is a descendant of Diopaeus. Dimefrodon shows a short lacrymal, huge maxillarics and an ex»
cessive carnivorous specialisation. This is combined with a relative immobility of the body.

An other phylum of Pelycosaurians rcpresented in the diagramm is the one leading over

Dantelosaurus (E) to Edaphosaurus (F).
Although generally classed among the Pelycosaurians these Edaphosauroidea differ from the typical

Pelycosauria in many important points as: the long lacrymal bone combined with a great specialisation
of the feeth, the long pedunculate arficulation of the lower jaw and thz double perforation of the humecrus.
In many of these points this unit approaches Palaeohatferia to such an extent that Palaeohatteria may
somehow well be considered as an ancestor of the group. Apart from this Palacohatteria () scems
to be however also related to the Theromorpha.

As DPalaeohatteria so (Galepus is characteriscd by strongly cnlarged orbits, the lacrymal is however
short as in all Theriodontia and the dentfition is much weaker. On account of the latter character
the posterior part of the mandible, where the muscles of mastication insert, also shows a rather different
structure. In this point Galepus (L) approaches the Anomodontoidea. The skull of a moderately specialised
Anomodont, Emydopsis (M) is also in the figurc. In this type thc feeble dentition of Galepus gave way
to the formation of a beak, the temporal muscles became cnormous and the orbit became comparatively
small. These features are still more exaggerated in Kannemeyeria (N). Similar changes as among the
carnivorous DPelycosauria occur among many Therocephaloidea. In these it is easy fo trace a linc
leading from Palaeohatteria through Scaloposaurus (H) to Scymnognathus (I) and from there fo
Drofacmon (K). Also along this line a diminution of the orbit and a development of a carnivorous
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dentiion can be observed, but the carnivorous adaptation of these reptiles follows an other line than in
the Delycosauria. Instead of an elongation one remarks a reduction of the quadrate. Contrarily to this
the Dinocephalia, that are also classed among the Theromorpha and that also arose from the Pelycosauria,
evolved on a line of their own, but this will be dealt with in the following note. So the ,Pelycosauria®
scem fo be polyphyletic.

II. ON SOME FOSSIL. REPTILES FROM THE COPPER-BEARING PERMIAN
STRATA OF RUSSIA.

Owing to the permission of Prof. D. Musukerorr [ had, during a stay in Petrograd (Leningrad)
in 1925 the opporhinity fo study at the Mining Institute the different type specimens of Deuferosaurus
and Rhophalodon and some other pieces of the coppersbearing Permian of Russia, that had hitherto esca~
ped attention.

Regarding first of all the skull described and figured by SeeLev (II 516) as Deuferosaurus, it
was soon discovered that it is generically distinct from the piece described and figured under the same
name by Eicnwarp (II 281), therefore it needs

T 7 . B f this di havi
"‘\_\T'\"."f’.’/i lx"/;:‘ a new name. Because of this discovery having

been made during the fesfivities commemorating
the 200 years jubilec of the Russian Academy of

Science, I propose to call SEELEY's specimen
Mnemeiosaurus jubilaei, the word pveusioy means
ing in ancient greek ,token, remembrance“

It is fo a certain extent deplorable fo have
fo rename such a wcll known specimen as
SeeLeY’s Deuterosaurus, of which the figure passed
into so many textbooks of Palaeontolog&, but on

account of SEELEY's reconstruction being in many

Fig. 3. Skull of Mnemeiosaurus jubilaei nov. gen., n. sp.

points wrong, thc disappearance of his figure and
even of his family Deuterosauridae will produce only a passing inconveniance.

The renewed investigation of SEELEY’s specimen showed, that there does not only exist no proof
for the skull having been so short as figured by that author, but that on the contrary even indications
cxist, showing that the facial part of the skull was at lcast as long as in any Dinocephalian. It is
cspecially the way how the jugal arch curves upwards and forwards, the pointed outline of the huge
lacrymal and the lack of a nasal bone that point in this dircction. What Skriiy considered to be the
posterior border of the premaxillary I take to be a crack. Mnemeiosaurus had furtheron as all Dinocephalia
a large, funnelshaped pineal canal (II 571) that opened on the top of a well developed and frunca-
ted cone and a very deep hypophysis, recalling the onc of the Tapinocephalian skull figured by
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Hacarrox (IT 341). In the lower and posterior region of the skull in Mnemeiosaurus a small but well marked
foramen is present, that seems fo pass between the jugal and the quadratojugal. It is surely directed
from outside inward and not as a foramen quadrati would be: from behind forward. A similar foramen
has been figured by Broom in Delphinognathus. As far as the sutures of the lacrymal and the jugal are
concerned, SekLky's drawings are correct, there is however no evidence of an especially strong canine
having cxisted. SkeLEY must cvidently have arrived fo this conclusion by the investigation of some
other picces. These have, as shall be shown furtheron, nothing to do with Mnemeiosaurus. Contrarily

to Deuterosaurus, Mnemeiosaurus has numcrous maxillary teeth.

Altogether the oufline of the skull of Mnemeiosaurus is very different from the one given by

SkeLEy and this is the reason, why it was considered good to give a new drawing of the piece (fig. 3).

As visible from this drawing, the enormous lacrymal rccalls fo a good extent the reconstruction
of Delphinognathus as given by Broom.-The tcmporal opening looks upwards as in most Dinocephalia
and the curious cone for the pineal organ of Mnemeiosaurus likewise occurs in this group. All this
lcads to the conclusion that Mnemeiosaurus is a tapinocephalian reptile, but a genus in which the
pachyostosis of the skull bones had not yet set in. This is the principal character forcing one fo

give the spccimen a new name.

The second genus studied was Rhophalodon. This reptile turned out to be a true Gorgonopsian.
Perhaps the most important conclusion arrived to was, that the long suture, drawn by SeeLey (II 516)
as scparating his ,inferparicfal“ from his ,parictal® is but a muscular impression and that the true
intcrparictal is but a small triangular bone, placed with its point furned downward on the
upper margin of the vertical occipital surface. This surface forms, as in many Gorgonopsoidea, a nearly
right angle with the upper surface of the skull. Far back on the upper surface of the skull a small
pineal foramen can be defected, which is to be found in this
position only in some highly spccialised Pelycosauria (Dimet=
rodon) and some Gorgonopsidae (Arctops, Gorgonognathus). In
Rhophalodon the frontal partakes to some extent in the bordering
of the orbit, the palate has no suborbital vacuities and the posterior
part of the mandible has a small but well marked process,
directed downwards and outwards, recalling the analogous but
much stronger process of the typical Gorgonopsidae.

By the fairly complete and but slightly differentiated dentition,
by its strong sclerofic plates, by the high profile of the skull and
by the feeble development of the mandibular flange Rhopha-
lodon is, as has already been recognised by Warson (II 581),
agood deal more primitive than the S. African Gorgonopsidae,
a closer relationship with the Titanosuchoidea can however not
be defected.

A third Russian piece of no small interest is the small
palate attributed by SEerLky to Deuferosaurus. The piece is Fig. 4. Palate of Uraniskosaurus n. g.
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much too small to belong to the type describcd by SkeLEY under this name, and from the palate of
Rhophalodon it differs considerably.

By the shortness of the presumed palatines and of the pterygoids, as well as by the median tongue=~
like projection of the median part of the plerygoids towards the vomer, this palate recalls to a good
cxtent the palate of some Gorgonopsidae as Arctognathus.') The Titanosuchus-like Burnetia (Il 166) is
said fo have a palate recalling the Theriodontia, but on account of the palate of the Titanosuchoidea and
Burnetia being only very littlc known, it seems premature fo unite this interesting piecc with Mnemeios
saurus. The presence of a large fuskslike canine points fo a dentfifion of Gorgenopsian type. Because
of the difference of interprefation, that I give fo the different parts of this palate and that SreLky gave,
a drawing of the palate is given in figure 4. What SeriLEY considered to be the fransverse bone, I consider
only to be a part of the pterygoid and SEELEY’s small bone I fake fo be the true transversum. Unfortunately
the sutures between the palafine and the maxillary, between the maxillary and the premaxillary and those
between the vomer and the premaxillary can not be made out, the occurrence of a large canine on
either side shows however at least where the suture betwen the maxillary and the premaxillary is to
be sought for. It is curious that on the right side, in spite of its being better preserved, not the slightest
frace of any footh occurs posterior to the canine, although of the canine itself nearly the whole cross~
secfion is prescrved.

Owing fo the decidedly Gorgonopsian type of this palate, it does not seem probable that it will
furn out fo be the palate of Deuferosaurus, and it is also unlikely .that it belongs to the genus Mne~
meiosaurus, consequently it deserves a new name. On account of only the palate (odoaroxor in greek)
being known, I think it best fo call it Uraniskosaurus watsoni, commemorafing the important confributions
of M. D. S. Wartson on the Theromorpha.

The fourth piece studied in Petrograd, and by far thz most important, was discovered nearly accis
dentally, for it was only by clean'ng away the matrix from a rather unpromising lot of bones labelled
in an old German handwriting as «undeterminable skullfragments» that the posterior part of that skull was
discovered, of wich the anterior part had been figured by EicrwaLp (I 281) as the type of Deuferosaurus
nearly eighty years ago (Plate I fig. 4, 5.). The reason why these two pieces had remained apart for
£0 many years is evidently due fo the fact that they were preserved in different Museums and labelled
as coming from different localities. Even so their belonging together was only discovered after my having
left Petrograd when my attention was atiracted by the shape of the anterior fracture of the specimen
I kad cleared myself from mafrix, that showed exactly the inverse shape of the posterior fracture of the
dentigerous picce figured by Eicuwarp, Lethaca Reossica (Plate LVIII fig. 1) and also by Owen
(II 485). After this discovery I vrote to Professor A. RiaBiNiN asking him fo fry and bring both pieces
together. This succeeded and now his kindness enables me to give on Plate I fig. 1, 2 for the first fime a
photograph of the nearly complete skull of Deuterosaurus. As visible the greater part of the skull
is comparatively well preserved, for except of a part of the snout that was lost affer thz first dess
cription, only its upper part is missing. The old piece comprised, as known, the anterior parts of the
upper and lower jaws, the new piece shows a fragment of the maxillary, the almost complete jugal,

Havanton, S, H  On some Gorgonopsian skulls, Annals S. Afric. Museurn 1924.
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thc quadratojugal, the quadratc, the squamosal, the greater part of the interparietal, the whole supraocs
cipifal, one exoccipital, thc basioccipital and the greater part of the right mandible. All bones are
beautifully preserved and the sulures generally very well visible.

When complete the outline of the skull must have been somewhat elongated as in Moschos
saurus (II 337).

The jugal is a triradiate, broad and flat bone, that borders the lower half of the orbit and the
anterior part of the temporal fossa. In front of the orbit it ascends rather high upwards. The bar
betwcen the orbit and the temporal fossa is remarkably slender. GirEGorY?!) pointed out that in the
Dinocephalia the thickening of the postorbital bar is a mark of specialisation. The femporal fossa is
directed outwards as in Scapanodon (II 166) and Diopaeus (Il 581) and not upwards as in Mnemeiosaurus
or Mormosaurus (II 581). The gencral shape of the jugal differs from the jugal in Dinocephalia and
recalls Dimetrodon. Its anterior Lar adheres fo the maxillary, the superior bar ascends between the orbit and
the temporal fossa to meet the postorbifal, the posterior bar touches above the squamosal and below an
irregular bone, that may perhaps perfain to the jugal, but may already just as well be a part of the
quadratojugal. In this manner the lower part of the temporal fossa is bordered in front by the jugal
and behind by the squamosal, thus as in Pelycosauria (II 125, 151) and not as in Dinocephalia.
The slenderness of the postorbital bar scparates Deuterosaurus well from most Dinocephalian but recalls
Mnemeiosaurus. The lower border of the jugal is to the greater part somewhat mutilated, but it does
not seem to have rcached much lower than shown in the figure; perhaps an exception is to be made
for the region where it touches the quadratojugal. The structure of the jugal and its relafion to the other
bones is such as to prove that Huene (XIII 207) was right, when he assumed that in the Dinos
cephalia the simple femporal fossa had secondarily shifted upwards. For our conception of the origin
of the different temgporal fossac of repfiles this is of remarkable theoretical importance, for it shows
that in some groups of monozygocrotaphous reptiles the fossa, that at present appears fo be an upper
ohe, originated as a lower fossa. Thus it is, at least in some cases, not necessary to fall back info the
hypothesis of a polyphyletic origin of the temporal fossae of repfiles, as has been done by VErsLuYs.?)

The squamosal. The border between the jugal and the squamosal is situated beneath the
anterior part of the temporal opening, and thus in the squamosal two regions can be distinguished :
an anterior region under the temporal fossa, where a flange of the squamosal extends over the jugal,
and a posterior region more behind than under this fossa, in which the squamosal bulges somewhat outs
ward so as to form an elongated hood over the quadrate and the quadratojugal.

An anferior flange-like process of the squamosal, as in Deuferosaurus is also indicated in Dels
phinognathus (Il 125) and strongly developed in Scapanodon (I 166). In the latter also the same
contfrast is visible between the two regions of the squamosal as in Deuferosaurus. Unlike in Scapanodon
the flange of the squamosal is however separated in Deuterosaurus from the postorbital by the jugal
and in this regard therefore Deuterosaurus differs from all Dinocephalia and recalls the Pelycosauria (II 185).

The exterior side of the hood-shaped, somewhat bent part of the squamosal shows a rather well
marked, almost vertical ridge, that may be considerzd as a faint indication of the strongly projecting crest,

1) GGreaorY, W. K.: The skeleton of Moschops capensis Bullet. Amer. Mus. Nat., Hist. Vol. LVI. NewsYork, 1926.
2) Verswovs, J.  Uber Phylogenie der Schlifengruben und Jochbdgen. Sitz. Ber. Heidelberg. Akad. d. Wiss. 1919.
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that characterises the squamosal of Pnigalion (I 571) and other spccialised Dinocephalia®). The overlap
of the squamosal over the quadrate and quadratojugal, although clearly visible, is not as strong as in
the carnivorous Pelycosauria or as in the Dinocephalia. A foramen at the junction of jugal and quadrate,

as visible in Mnemeiosaurus, is wanting in Deuterosaurus.
The quadratojugal is visible from the

side and from behind. Laterally the posterior part of
this bone has, as far as it is not overlapped by the
squamosal, a high and somecwhat rectangular outline
much as in Edaphosaurus. Its anterior border can
not be dztermined cxactly, for, as already mentioned,
a fragment between the jugal and the quadratojugal
may just as well belong to the one bone as fo the
other. Behind and below the quadratojugal tfurns in-
wards towards the middle line of the skull and thus
a part of the quadratojugal becomes also visible from
behind. In this region, on the contact between the
quadrate and the quadratojugal a small, but well
marked foramen quadrati occurs. This foramen is so
small that scarcely anything more than a bloodvessel
or a nerve can have passed. Such a foramen
occurs in all the more specialised Delycosauria,
come (?) Dinocephalia and in all the Thecodontia, but
is wanfing in all the primitive Pelycosauria and in

Fig. 5. Dostcrior aspect of skull of Struthiocephalus (7).

many Dinocephalia. It is present in a skull allied,
according to BrooM, to Struthiocephalus, of which he was so kind to send me an unpublished drawing.
With his special permission this drawing is reproduced in figure 5. On account of this feature occuring
only in the more specialised Pelycosauria, the less specialised Dinocephalia and the Thecodontia it
seems fo have originated at least twice independently. In this way its occurrence can fo a cerfain extent
be considered as one proof more that the evolufion of all three groups is influenced by some common
agent forcing them to develop more or less on parallel lines (latent homoplasy).

The quadrate is a rather long and very strong, pillar<like bone, that is directed with its lower
end somewhat forwards. A similar elongation of the quadrate as in Deuferosaurus is known in the more
specialised carnivorous Pelycosaurians (II 457, 581), but in all these it is laterally much more overlapped
by the squamosal. It is only in the sheli-eating Pelycosaurians as Pantelosaurus (XIII 59) and Edapho-
saurus (XII[ 59) that the quadrate and the quadratojugal are more exposed to the view. Distally the quad-
rate is fransversally expanded as in Struthiocephalus (?) and bears here the very large, double arficulated
surface for the mandible. Curiously enough this su:face is not more or less horizontal as in most Reptiles,
but almost verfical and looks, consequently, nearly forwards. On account of the elongation of the
quadrate, the articulation of the lower jaw is far beneath the occipital condyle. By this character Deus

1) Grraory, W. K.: The skelcton of Moschops, loc. cit.
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ferosaurus again resembles more to the specialised than to the primitive Pelycosauria, furtheron to Scapa-
nodon (II 166), Moschops and Moschognathus and differs from Titanosuchus (Il 571), Mnemeiosaurus
and all the pachyostotic Dinocephalia that cluster round Mormosaurus. Owing to the overlapping of the
squamosal and the development of the qudratojugal the quadrate is only visible from behind.

On the side of the squamosal and in the middle line of the skull the large, hemispherical and
well preserved basioccipital condyle is scen and above this the friangular foramen magnum. This opening
is comparatively small and is bordered laterally by small, triangular and rather pointed exoccipital bones.
The supraoccipital scems only fo partake to a slight degree in the formation of its border. On the
side of the skull the supraoccipital reaches with a moderatly slender process fo the squamosal, in the middle
of the skull its superior border is formed by the long, nearly straight and horizontal suture, that separatcs
it from the interparietal. Laterally and betwcen the squamosal and the interparietal the supraoccipital was
in contact with a well developed tabulare, this tone is at present however entirely broken away.

In the middle of the skull the supraoccipifal shows a verfical ridge that dies away fowards the
foramen magnum, but is confinued upwards on the interpariefal. Laterally of this ridge on each side of
the supraoccipital a thumsshaped impression is visible, that is likewise confinued upwards. Evidently
this impression scrved as place for the inscrtion of the cervical muscles. A long and horizonfal supras
occipital —interparietal suture, as in Deuferosaurus, occurs in some carnivorous Pelycosauria as Diopaeus
(Il 581), in some Dinocephalia as Lamiasaurus (II 571) and in some Gorgonopsoidea, as Arctops
(Il 572) and Galesuchus.!) In the more specialised Pelycosauria, to which the jugal region and the
suspensorium mandibuli of Deuferosaurus recalls, the occiput is built on an altogether different plan.

A small splint-like bone placed in front of the region from where the tabulare broke away and
above the squamosal is probably a part of the supratemporal It is only visible in the side view
and in the upper aspect of the skull. In the lateral temporal opening an irregular mass of bone comes
out from under the matrix, and shows a foramen leading into the braincase. The nature of this bone
can not be fixed with certainty, but it does not seem improbable that the foramen is the opening of the
fifth nerve. The top of the skull being broken away, the braincase itself is exposed to view. This part
has the shape of a large, verfical canal of elliptical cross=section and shows that a great part of the
braincase ascended vertfically as characteristic for Dimetrodon.

Under the condyle an other somewhat irregular mass of bone is visible, that forms a descending
wall as in some Dinocephalia, the elements of this wall can, however, not be defermined.

The posterior part of the mandible of Deuferosaurus is broad and high. It is altogether dino-
cephalian. It is characterised by the almost unique position of the surface of arficulation, by the
abrupt ascent of its posterior and superior margin and by the low and strongly rounded, but neverthe~
less well developed coronoidal process. The inferior border of the mandible is fo the greater part missing,
the cqual thickness of the parts preserved indicate however that it was relatively straight. A retroartis
cular part was not developed.

Sutures of three mandibular elements are clearly visible. The whole posterior part is formed by
one strong bone corresponding to the fused arficular and surangular, the lower and inferior part is covered

1) HauottoN : On some (iorgonopsian skulls, loc. cit.
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by a smaller piece represenfing a part of the angular and the rest is formed by the dentary bone. As
far as preserved the posterior piece of the dentary is devoid of teeth. From the upper edge of the
concave surface of arficulation on the outer side of the mandible a curved ridge extends upwards and
forwards, that forms the upper convex border of a well marked and slightly concave surface. This surface
was probably the region where a pterygoido-mandibular muscle or some other similar muscle inserted,
which was used for closing the jaw and at the same fime for pulling the jaw against the surface of
arficulation. A very similar impression seems also to occur on the lower jaw of Moschops capensis,
but here it seems to have shifted much further upwards so as to cover a greater part of the jaw.

As evident from this description, the posterior part of the skull of Deuferosaurus rcsembles in so
many important points fo the Pelycosauria and differs so strongly Trom the Dinocephalia that one would
even hesitate to place it among these, would not the anterior part of the skull proove its dinocephalian

nature.
Of the maxillary on the new piece only the posterior and inferior part touching the jugal is

preserved. This part is not very characteristic. As far as preserved it is edentelous and has a ftriangular
outline. Posteriorly it thins out under the jugal much as in Diopaeus (II 581). The rest of the maxillary
is confained in the old piece. It is a high and robust bone. It shows in the anterior and superior part
a concavity indicating the place where the nares were situated. Under this place a large canine is
visible. It indicates where the suture between the maxillary and the premaxillary is fo be sought for.
Apart from the canine only two smaller teeth seem to be present in this bone.

The premaxillary is at present practically wanting, for onlv alveoli with five tecth are preserved,
that were implanted very obliquely in the bone.

A step belween the maxillary and the premaxillary, as characteristic for the higher carnivorous
Pelycosauria and some lower Theriodontia, is wanting in Deuferosaurus. EicnwaLp'’s figure shows that
the anterior end of the premaxillary ended very abruptly.

In accordance to the posterior part also the anterior part of the lowecr jaw is very high and com-
paratively short. It ends in a strong and verfically descending chin. The symphysis is very strong and
both rami of the lower jaw are firmly coossified with cach other. In this regard Deuterosaurus differs
somewhat from the Pelycosauria, for in these the symphysis mandibuli is generally weeker. Evidently
this is in correlation with the shape of the incissors.

The teeth of Deuterosaurus are very characteristic and truly dinocephalian. The dental formula
is: Titcom. The teeth are slender, about conical and slightly curved. Thosc of the left side arc
preserved befter. On the right side onec can distinguish far bchind a very small molar with a blunt
conical crown, that is constricted quite markedly at its basc. On the lcft side Eicnwain’s figure shows
a strong canine, that is missing on the plastercast at iy disposal and in front of this follow two very
obliquely placed slender premaxillary teeth. In the lower jaw there exists a strong canine and then follow
in each mandible four incissors the size of which increascs fowards the symphysis. By having a
concavity on the inner surface of the crown the second incissor shows the shape characteristic for the Dino=
cephalia. The compression of the incissors is somewhat lateral, while the molar is slightly compressed
in linguo-labial direction.

Unluckily nothing is known of the palate of this specimen.
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The feebly differenfiated, but nevertheless characteristic dentifion of Deuferosaurus prooves
that this repfile is a Dinocephalian, but it differs from the South African fypes in many important
points. The differences concern especially the jugal, the quadratojugal, the quadrate and the_ occipital
region. In all these points Deuferosaurus approaches the more specialised Pelycosauria, as Diopaeus,
Dimetrodon and the Edaphosauroidea and differs from the Dinocephalia. Probably the resemblances
in the occipifal and in the jugal region are the inheritance of a common descent, but the elongation
of the quadrate and the formation of a foramen quadrati seem rather to be a convergence between
Delycosauria, Deuferosaurus and Thecodontia. Together with the investigation of Palaeohatferia the
study of Deuterosaurus shows that the Theriodontia and the primifive Pelycosauria arose from a coms
mon stock, while the Dinocephalia are probably descendants of some rather specialised Pelycosauria,
This pleads for including the Pelycosauria in the Theromorpha.

The genus Deuterosaurus forms at present a family of its own, that has to be called Deuferosaus-
ridae. This family is altogether different from the Deuterosauridae of SeeLEy. The latter family has to
vanish, for it is only based on the erroneous reconstruction of a skull that is now recognised as
tapinocephalian.

The Deuterosauridae of SEeLey 1882 (sensu Nopcsa 1926) have to be defined as fitanosuchian
repfiles in which the squamosal is not yet in contact with the postorbital, the quadrate and the quadrato-
jugal are eclongated and a foramen quadrafi is present.

Baron FeitrvARY, the well known authority on internafional rules of nomenclature, was so kind
fo inform me that, according fo the international rules, for the fossil skulls of the Russian coppersbearing
strata following generic names have fo be used :

1. Deuterosaurus Eiciw. 1848 (sensu Nopcsa 1926 ; synonym : Deuterosaurus part. SErLEY 1893)

belonging to the family Deuferosauridae SEerLEY 1893 (sensu Nopcsa 1926) syno-
nym : Deuferosauridae part. SeeLey 1893.

N

. Mnemeiosaurus Nopcsa 1926 (synonym : Deuferosaurus part. SEELEY 1893, nec Eicnw. 1848)
belonging to the family Tapinocephalidae Watson 1914 (synonym : Deuferosaus
ridae part. SEELEY 1893)

3. Rhophalodon Eicuw. belonging fo the primitive Gorgonopsoidea and more precisely to the subs
family Akidognathinae.

4. Uraniscosaurus Nopcsa 1926 (synonym : Deuterosaurus part. SerLEy 1893) belonging to the

family Gorgonopsidae and thc subfamily Gorgonopsinae.

As is well known, apart rom the skull remains also numecrous verfebrac and other bones have
been found in the coppersbearing sfrata of the Ural. In some of these, as for example in a humerus with
two foramina, their perfainance to the Dinocephalia is evident, it scems however at present premature
fo associate any of these isolated bones with the different skulls. As result it is at present best to
register each separate piece provisionally yet under the name under which it has originally been described.
When in the course of future discoveries it will finaly become possible to associate the various limbsbones
with the different skulls, of course all these different names will have fo be revised.

The recognition of the primifive dinocephalian nature of Deuterosaurus, furtheron the determination

2
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of Mnemeiosaurus as a frue, but not yet pachyostotic Dinocephalian and of Rhophalodon as a primitive
Gorgonopsian, are of far reaching stratigraphical importance.

The coppersbearing strata, that yielded these remains, are situated below the beds of the northern
Dvina, that contain Pareiasauridae, Dicynodontidae, (Gorgonopsoidea and Therocephaloidea. Somewhat
over the niveau containing the Parciasaurians follows in Russia a niveau containing primitive Cynognath=
idae (Dvinia, Permocynodon)') and these beds are again overlaid in the governments Vologda and
Kostruma by beds containing Thecodontosaurus (IX 523) or some other Archosaurian. There exists
no conclusive evidence for Dicynodon occuring in Russia already in the niveau containing the Dino=
cephalia and so altogether the succession of the different faunas of the russian Permian is quite the
same as that in tte Kamroo. In South Africa the Eccasbeds and the lowermost Beaufort-beds (Tapino-
cephalus~zone) confain predominantly Dinocephalia, the next beds (Endothiodonszone, Cistecephalus-
zone) DPareiasauridae, Dicynodontidae, Gorgonopsoidea and Therocephaloidea, then follows a niveau
rich in Cynognathidae (Cynognathusszone) and uppermost come the Red-beds with different Archo~
saurians. This sequence makes it possible to parallelise the confinental strata of northern Europe with
those of the Karroo. The strata of the shores of the Dvina represent evidently the Lower and Middle
Beaufortsbeds and those of Vologda seem, at the first glance, to represent the South African Red-beds.
In reality they are somcwhat older than the Redsbeds, for the Vologdasbeds of Russia are of lower
triassic age (Werfenian), while the Thecodonfosaurus beds of Germany and those of South Africa
belong to the Middle Triassic. Because of both the Dinocephalia and the one Gorgonopsian of the
copper=bearing strata of Russia being more primitive than the repfiles of the South African Tapino=
cephalus=zone, the coppersbearing strata may be considered to be an cquivalent fo the Eccasbeds.

So altogether it makes the impression, as if all the different faunae of the Karroo would have
originated somewhere north of Africa, and, consequently, the collecting of further fossil repfiles in
the coppersbearing strata of Russia would be of utmost scientifie importance. It is here that
we may hope to discover all those types, that are necessary to bridge over
the gaps observable between the types known from Texas and those known
from the Karroo.

III. ON SOME NOTHOSAURIAN REPTILES FROM THE TRIAS.

The discovery of come new specimens of small Nothosaurian reptiles made it desirable fo revisc
all the smaller genera of this group and the more so as (G. von ARTHABER's recent revision of thesc
genera (V 31) was based more on speculafions than on investigations of the types. The consequence of his
method was, that conclusions were arrived at, which arc frequently open fo crificism. Some of his dras
wings are likewise inexact.

The pieces that form the basis of the following paper are: The type specimens of Pachypleuro=
saurus (Pachypleura), Anarosaurus and Neusticosaurus; BouLENGER's and MARIANT'S spccimens of Lario=

1) Huene, Fr.: Ein Cynodontier aus der Trias Brasiliens. Ceritralbl. Min. Geol. u. Palacont. (B). Stuttgart 1928.
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saurus, a new specimen of Dactylosaurus, a fossil representing a new genus Psilotrachelosaurus and-a
second specimen of Pachypleurosaurus from the Senckenberg Museum. Prof. Browr was so kind to
send me a magnificent gelatinescast of Rhéticonial) A review of thosc Nothosaurian genera, that
cluster more or less closely around Nothosaurus and are only known by skulls, as Conchiosaurus,
Distosaurus, Cymatosaurus and Germanosaurus (= Eurysaurus)?) was purposely omitted. These genera
have already thoroughly been dealt with by ScHroEpER. Parfanosaurus was also comitted because
the type of Parfanosaurus can no more be found in the collection of the Ausfrian Geological Survey
and finally the types of DPhygosaurus and Marcomerosaurus were out of reach.

In the following lines the data concerning Lariosaurus refer, when not especially menfioned, always
to MArIANEs (V 296) specimen of Lariosaurus (B), in which the proportions agree very ‘well with those
of ZirteL's specimen (A) and BouLenger’'s (V 58) specimen (C). Both the dimensions and the pros
portions of all three specimens can very well be made out from the following data:

1. Dimensions.

Size in millimeters: A B C
Length of skull 91 mm 55 mm 43 mm
» presacral part of vertebral column 440 277 135
” » humerus 72 36 20
” » ulna 33 20 11
” » Manus 56 31 20
” , femur 90 43 24
,» fibia 38 19 12
» Pes 60 37 25
2. Body proportions. A) B) G)
Proportion of shull to presacral part of vertebr. column 20°7:100 20°2: 100 31°8:100
, humerus to ulna 10:4°7 10:5°5 10:5°5
, humerus fo ulna+manus 10:12°3 10:14 | 10:15°5
» femur fo ftibia 10:4°2 10:4°4 10:5°0
femur to fibia+pes 10:10°8 10:13°0 10:15°4
,» humerus to femur 10:27°2 10:21°5 10:21°8
” » hutul4-ma: fetti-+pes to posterior extremity 10:11°6 10:11°3 10:11°9

As visible, the changes of proporfions are very gradual and thus only such that are due fo growth-
rate. A very fine, hitherto undescribed primitive Nothosaurian repfile, that is rcported to come from
the frias of Hueska, exists in a private collection in Spain.

For Dachypleura and Eurysaurus new names had to be adopted, for the name Pachypleura Cors
NALIA (1854) was preoccupied, as LYDEKKER pointed out, by WhiTe: in 1853 and Frecu's name Eury-
saurus (1903) was preoccupied by GGaupry in 1878. It is a great pity that all this escaped G. v.
ARTHABER's affention, when he wrote his comprehensive memoir on the Nothosauria. For Pachypleura

1 Brows, F.: Ein Sauropterygicr aus den Arlbergschichten. Sitz. Ber. Bayr. Akad. d. Wiss. math. naturw. Abt.

Miinchen 1927.
2 Nopcsa, Fr.: The genera of Repfiles; Dalacobiologica, Vol. I. Wien 1928,
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in the following paper the new name Pachypleurosaurus, and for Eurysaurus the name Germanosaurus
is used. Curiously enough the name Pachypleurosaurus, that 1 used for the first time in my paper
~The Genera of Repfiles* in 1928, was used by Broir independently for the same fossil in the same
year. This shows better than anything else, how appropriate this name is.

A) Redescription of Pachypleurosaurus NOPCSA.

I agree with BroiLi that that specimen has to be considercd as the type of Pachypleurosaurus, which
has been described as ,the smaller specimen® of Pachypleura by Cornauia in 1854 (V 119). It belonged
then fo the collection Borromeo, it is now in the Museo Civico di Storia Naturale in Milano and repre-
senfs, as other pieces show, a semiadult individual. Owing to the courtesy of the Profcssors Artini and
Mariany, I was permitted not only to investigate but also fo prepare the specimen and owing fo
this preparafion the specimen now shows several characters that were hitherfo obscured. When I began
the study of the fossil, its greater part was covered by a thin layer of calcareous material that had to
be removed by the joint action of a lithographic needle and of phosphoric acid.

The skull, the posterior part of the frunk, the entire fail and most of the bones of the extremifies
arc well preserved. Some are visible from the back, others from the side. Of the cervical and of most of the
dorsal vertebrae as well as of the scapular arch only the impression of the ventral side is preserved.

The entire lenght of the specimen is 29 cm. Judging from the length of the back of the Franc-
fort specimen, that belongs to a full grown individual, adult specimens attained a length of 40 cm.

The skull of the type specimen (Pl. IT fig. 2) that has, fo some extent, been described by CornALIA
is 270 mm long and 14 mm broad. The premaxillaries are cleft at the distal end, as is frequently the
case in Simosaurus, they are however firmly united in their proximal half. At this place they are prolon-
ged into a slender rodsshaped process that separates the nasals and enters even slightly; between the frons
fals. Such a prolongation of the premaxillaries is known in Cymafosaurus (V 432) and quite frequent
among the Plesiosauria. Each premaxillary bears four cylindrical feeth that are separatcd by large diastes
mata from each other. In the present state of preservafion these tecth protrude strongly outward as in
Anarosaurus, in lifctime they were however probably directed obliquely downward and forward. The
small nasals seem fo fouch the large prefronfals of which each has the shape of half a crescent. The
frontals are fused in the median line and longer than broad. Backward they diverge strongly and join the
postfrontals and the paired paricfals. The postfrontals do not reach the prefrontals and cxtend from the
orbit to the temporal fossa. They arc sigmoidsshaped and receive on their outer border a small, fongue-
likc process of the posforbitals. The suture beiween the postfrontals and the parictals is clearly visible.
The parietals are paired and enclose a large pineal foramen. They arc the largest bones of the skull
and remarkably broad. Posteriorly on the outer side cach parietal has a spurslike projection that joins
thc squamosal along a longish suturc. Owing to the breadth of the parietals, the supratemporal openings
are far asunder. The triangular squamosals project far backward and partake only to a slight degree in
thc formafion of the broad temporal bar. This bar is formed to the greater cxtent by the postorbital.
Contrarily to all the other Sauropferygia with small temporal openings in Pachypleurosaurus, as in
Plesiosaurus, the skull is broadest in the region of the femporal fossac. Between the squamosals and
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behind the parietals a part of the occiput is visible from above. It shows that this part consisted in a
large plate of bone pierced evidently only by very small poststemporal fossae. Beneath the postoccipital
surface the posterior ends of both mandibulae are visible, showing a well developed refroarticular process.

Anterior parts of the mandibles are visible under and within the very large orbits, but curiously
enough, the lateral border of the orbits could nowhere be detected. Because of this border being absent
on both sides, it must evidently be surmised, that the orbits opened to a good extent sidewards, so
that their inferior border came to lay nearer fo the median line of the skull than the median part of
the orbit. Something similar can be observed sometimes among recent Lacertilia, for example in many
(Feckonidae.

The entire length of the presacral part of the vertebral column (PL II fig. 3)is 1125 mm. On
account of only the impression of the relatively short neck being preserved, not much can be said
about the cervical vertebrac. To the utmost 15 cervicals scem to have been present. They afe shorfer
than broad and by no means elongated, as in the reconstruction of CornaLIA. Backwards they increase
markedly in size and recall in general somewhat the cervicals of Dactylosaurus.

The number of dorsal vertebrae can only be deduced from the number of dorsal ribs that are present
in the specimen. Their borders are obliterated by the impression of the numerous, well developed
ventral ribs, thus the impression of the centra of the dorsal vertebrae are difficult to distinguish. The
ventral riblets reach forward to the ninth dorsal. The number of dorsal ribs is 20. Even the last
dorsal vertebra bore a strong and well developed rib. The Francfort specimen (Pl IV fig. 3) shows
the arches of the dorsal vertebrae in a magnificent state of preservation. These are all broader than long,
they show a nearly horizontal upper surface and a low neural spine that extends from one cnd of the
arch to the other. The arches are the broadest and longest in the anterior part of the back. Their size
diminishes somewhat towards the sacrum. On account of the length diminishing morc rapidly than the
breadth, the posterior vertebrae seem abbreviated. In CornaLin’s type the pelvic girdle is born by three
well developed sacral ribs that converge towards the ilium.

After the sacrals follow seven strong caudal vertebrac with moderatcly low and broad ncura-
pophyses, that bear strong, long, straight, conesshaped costoids. After these come five vertebrae in which
the neurapophyses are yet broad but the costoids much smaller. On the top of the cleventh caudal
verfebra the anferior and superior border of the neurapophysis shows a small stepsshaped incision.
This incision increases in size in the twelfth vertebra and in the thirteenth it attains already such
a size as fo recach down to the niveau of the praezygapophyses. It reduces the ncurapophyscs
to a narrow blade of bone situated on the posterior part of the neural arch. On the fourtcenth
vertebra the reduction has made sfill more progress and the neurapophysis is only a2 very small and
sharply pointed spine arising on the posterior part of the neural arch. On all the following 28 caudals
no fraces of the neurapophyses or of the costoids can be detccted and thus the fail, however clonga-
ted, cerfainly did not serve as rudder. In this part of the body, the crosssscction of the tail was cvidently
circular, while it was fransversely clliptical in the region situated further in front.

The scapular girdle is curious. Its impression shows the vcnfral side and figure 4 on platc
II skows a cast of this imprcssion. On the right side of the figure a well prescrved and characteristic
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scapula can be discerned, showing a broadened glenoidal part and a thin but well developed scapular
blade. On the left side the glencidal part of the scapula is visible from above, but the suprascapular
process is broken off. In front of the right scapula a relafively large, nearly rectangular bone can be
defected, that is yet in union with the scapula. This must evidently be a clavicle of peculiar shape and
the same bone, but in worse sfate of preservation, left its impression also on the other side of the body.
Beitween these two bones extends a broad and very strong bone that lays in the middle line of
the body. Evidently this is the interclavicular bone that was fransversely elongated as in the Nothosaurus
figured by Koken and in ArtHaBER's (V 31.) reconstruction of Lariosaurus. Nothing cerfain is known
about the coracoidea of Pachypleurosaurus, it may however be, that an elongated impression, visible near
the humerus on the left side of the figure, is a trace of one of the elongated coracoids. In the Francfort
specimen the scapula and the clavicula are visible from above. Of the scapula not much can be said,
except that it had on the dorsal side a spine which is however at present broken off. On the ventral
side it seems to have been somewhat longer than broad. The part of the clavicle laying on the dorsal
and inner surface of the scapula is a frifle more dilated than fhe rest.

Owing fo the fact that in the type the pelvis is visible from the dorsal side only, the ilium is
cxposed fo view (Pl. II fig. 5). This bone is stout in the acetabular region, but thins out markedly
upward. Above it curves backwards and recalls thus strongly the ilium of Meftriorchynchus Morelli
(V 25). The ventral elements of the pelvis are very well visible in the Francfort specimen. The pubis
that is visible from above, is an irregularly quadrangular bone. The side facing the acetabulum is the
shortest and feebly convex, the side placed in the median line is much longer and very sirongly con-
vex, the two other sides are concave, the anterior of these two being the shorter. The obturator passes
through a notch on the posterior border and near the acetabulum. Alfogether this bone recalls the pubis
in Proneusticosaurus, it is howewer somewhat longer. It differs well from the pubis of Phygosaurus.
The ischium is very narrow in the acetabular half, but beyond the middle it expands very rapidly
fowards the median line. Alfogether is has nearly exactly the same shape as in Anarosaurus and is
very different from the ischium in Lariosaurus.

The limb bones are not very characteristic. The humerus of the type is a 17°5 mm long,
straight and rod-like bone, only feebly dilatated at either end. It has a nearly circular cross=section in
the middle. Radius and ulna are both also slender, rod<like bones. The radius, that is the longer of
the two, measures 10 mm. Two of the elongated carpals are arranged as in Dactylosaurus. The
metacarpals are very slender and the phalanges are rather short. The entire length of the manus was
about 11 mm. Altogether in the fore limb a certain resemblance to Neusticosaurus can be detected,
but in the latter, as in Anarosaurus, the humerus is more dilated at the distal end.

Of the two feet, visible in the type specimen, the one shows the palmar, the other the dorsal
side (PL 1II fig. 5). The femur of Pachypleurosaurus has been well figured by Cornata. It is 14°5
mm long. The tibia (9'5 mm), the fibula and the proximal farsal tones have also been well figured by
Cornauia, but his figure of the metatarsals is not. exact. Four of the mctatarsals of Pachypleurosaurus
are slender and of nearly equal size, but the first is strongly abbreviatcd and thus recalls Proneusticos
saurus. The digital formula can no more be made out, it is however important fo note that thc small
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distal phalanges of one of the fingers were flattcned and broadened at either end and strongly con~
tracted in the middle. Thus they have the shape of an hoursglass rolled flat. Thin, but sharp and well
defined black lines separate at both ends of all phalanges the epiphyses from the rest of the bone. The
total length of the pes was 195 mm.

B) Dactylosaurus Schroederi nov. spec.

The new specimen of Dactylosaurus was discovered at Gross=Stein and belongs fo the
Prussian Geological Survey. It consists of two slabs showing the ventral and dorsal impression of a nearly
complete reptile. On the slab showing the impression of the dorsal side of the skeleton the skull, the pos~
terior cervical and all the dorsal verfebrae, both anterior extremities, parts of one posterior extremity and the
middle part of the tail are preserved. On the other slab, besides these paris, also the anterior cervicals, one
complete and one incomplete posterior extremity and the root of the fail are visible. Owing to the kindness of
Prof. SmiLLk, this slab could be compared with the type specimen of Anarosaurus, that shows a good
deal of resemblance. Figures of Dactylosaurus and Anarosaurus are given on plates IIl and IV.

The skull is well preserved (Pl III fig. 3, 4). The paired parietals are somewhat longer than
broad, thus somewhat longer than in Anarosaurus and decidedly longer than in Pachypleurosaurus. The
pineal foramen is small and situated in the middle of the parietals. The posterior margin of the pariefals,
that is nearly straight in Pachypleurosaurus, is sharply concave as in the type specimen of Dactylo~
saurus and more concave than in Anarosaurus. The frontals are very long and slender as in Pachy-
pleurosaurus. Behind they are lyriform and somewhat broader than in front. The suture with the paries
fals is the same as in Anarosaurus and very characteristic. The frontals do not diverge backwards as
in Pachypleurosaurus, but remain rather straight throughout their length. The postorbital and the posts
fronfal are fused and form the anterior part of the temporal fossac. These fossac are small and ellipti
cal as in Anarosaurus. They are elongated in cranioscaudal direction and narrow ftransversely. Their
inner margin is formed by the parietals, their posterior by the squamosals. In the middle of the temporal
bar the skull is narrower than at its beginning or at its end; thus Dactylosaurus recalls to a good
degree Anarosaurus. The friangular prefrontals can be well made out. Their slender posterior end is
well separated from the splintlike anterior end of the postfrontal, the large orbits are therefore bordered
by fronials, prefrontals and postfrontals. The longitudinal diameter of the orbits is greater than the
transverse. Owing fo the remarkable narrowness of the frontals, the orbits look to a good extent
upward, but with their lower part also somewhat sideward.

The paired nasals are somewhat elongated and are, to the greater part, separated from each other
by a slender process of the premaxillary, this process does however not reach the frontal. In Anaro~
saurus this process seems to be much shorter than in Dactylosaurus, while it is longer in Pachy=
pleurosaurus.

The premaxillaries and maxillaries are invisible from the dorsal side of the skull. On the vens
tral side on the left two rows of numerous conical teeth are visible. Of these rows, the exterior one
belongs fo the maxillary and premaxillary, but the complete number of the maxillary teeth could not be
fixed, Lecause their row is frequently interrupted by the interior row, that pertains to the mandible.



26 BARON NOPCSA (26)

The palate is rather difficult to understand. Posteriorly the palate is
narrow and consists evidently of two pterygoids that are built on the plan
of Cymatosaurus Friedericianus (V 187.) or Neusticosaurus. They reach
right to the condyle and show at their posterior end two concave excisis
ons with a small spur between them. By this small spur Dactylosaurus
differs well from Rbhiticonia. of which I am enabled by the kindness of
Prof. Broiui to give in fig. 6. a better drawing than he gave in his ori~
ginal paper. In Dactylosaurus this part is more slender than in Anaro-
saurus. Towards the region where the transverse bone is fo be expected,
the pterygoids become broader, but owing to several cracks that cross over
the well closed palatal vault and to the fact, that the palatal vault has
been pressed against the bones of the roof of the skull, so as to show, en
relief, the outlines of the orbits, the components of this vault can not be
recognised. Far in front two rather large openings are visible that are evi~

Fig. 6. Infesior aspect of skull of dently the internal nares. Suborbital openings, as present in Neusticosaurus
Rhaticonia (nat. size). and Lariosaurus, are surely missing.!)

The mandible is slender, but not well preserved, nor very characteristic: its defailed description
can therefore easily be neglected.

The vertebral column is well preserved (pl. IIL,, fig. 1, 2). Altogether 36 presacral vertebrae are
present, of which 16 belong to the neck and 20 to the body. The impressions of the first three cervicals
are preserved toth on the slab and on the counterslab: the next six are preserved only on the slab
showing the ventral aspect of the skeleton, the following seven are again visible on both slabs.

The neural arches of the foremost cervical vertebrae are badly preserved, the centra can however
be made out very clearly. These centra are nearly three times as long as broad or high. Owing to a
longitudinal furrow, their base is lransversely and longitudinally concave and margined on each side by
a sharp ridge. Above this ridge, rather high up on the centrum and equally far from both ends of the
vertebra, from an elongated base a small, stout and blunt projection arises, bearing a concavity
at its distal end. This is the parapophysis for the cervical rib. Parts of the neural arches of these vers
tebrae are visible from below. They show that the arches were a good deal broader than the centra.
Backwards the cervical vertebrae gradually become much broader but only a frifle longer, thus they
are stouter than those situated further in front. On the last six cervical verfebrae, at the posterior end
of the base of the centrum, a small hyapophysial knob is visible. In comparison to the size of the
centrum, in all cervicals the parapophysis is very large. The neural arches of the posterior cervicals
interlock very closely. They are somcwhat longer than broad and broader than in the verfebrae situated
further in front. In the last two cervicals they are as long as broad. By their length they differ somes
what from the neural arches of Anarosaurus. All cervical vertebrae have low neural spines that extend
from the anferior end of the arch to the posterior and partake in the formation of a rather strong zygos

sphenial arficulation. The prezygapophyses and the postzygapophyses are everywhere nearly horizontal.

! At this point it may be remarked that G. v. ARTHABER'S (V 31.) reconstruction of the palate of Neusticosaurus is
entirely fancyful. On the type itself, as shown on the enlarged photograph of the piece given on plate IV fig. 4, no sutures can
be detected. All sutures are obliterated and what ARTHABER took fo be sutures, are in reality only cracks.
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The cervical ribs, of wich the three last are preserved on the left side of the animal, are strong
and stout and rapidly increase in length. They are one-headed (?) and by showing a small projection
extending in front of the head, somewhat, hammersshaped.

The sevenieenth vertebra can be considered as a sort of fransitional vertebra between the cervicals
and the dorsals. Apart from this vertebra, ninefeen dorsals are present. The centra of these vertebrae
are barrel-shaped, somewhat longer than broad and bear on the side and in the middle the large conical
parapophysis. The neural arches of the dorsals have the same shape as those of the cervicals, but their
breadth increases backward, so that on the posterior dorsals the breadth of the neural arch is nearly
twice as great as its length. All dorsals bear well developed ribs that thicken slightly at the proxima
end, but are otherwise slender and onesheaded as in all other Nothosauroidea. They are equally curved
throughout their length and differ thus from the more angular ribs of Anarosaurus. Being comparatively

short, they indicate that the body of Dactylosaurus was rather cylindrical.
Dactylosaurus had, as all Nothosauroidea, well developed ventral ribs, but it was not advisable

to remove these delicate, nearly hair-like bones from the original slab so as fo get their cast. The resuit
is that their impression is missing on the cast figured on plate IIl. fig. 2, and therefore they were also
left away in the figure. The ventral ribs consist of a median, V=shaped piece that opens broadly back=~
wards, and slender rod-like pieces. Probably as in all Nothosauroidea, two rods followed on each side.

The exact number of the sacrals can not be fixed, but it makes the impression as if four sacral
ribs would have carried the ilium. These ribs are stout and blunt on both ends. The first sacral rib is
somewhat flattened distally, the second and third are throughout cylindrical or only feebly thickened
proximately, the fourth is thickened at the distal end. These characters can, to some extent, also be obser-
ved in Proneusticosaurus, but in the latter genus they are much more marked. Because of the_ vertebra
following the fourth sacral also having a strong attachment for a rib, perhaps this vertebra also yet belonged
to the sacrum. Contrarily to Dactylosaurus in Proneusticosaurus six sacral vertebrac are present.

The complete number of the caudal vertebrae is unknown; it was more than 18 and probably
not more than 26, for the cighteenth vertebra is already very small. The centra of the anterior caudals
are about as high as long. They have strong neural arches and rather high, strong and moderately broad
neurapophyses. The total heighth of an anterior caudal is about 6 mm, its length 4 mm. The transverse
processes of these vertebrae are feeble. Further back in the fail the length of the ccntra remains the
same, but the heighth and breadth decrease very rapidly; thus the centra of the posterior caudals have
an clongated appearance. In the eighth or ninth caudal vertebra the fransverse processes disappear and
the neurapophyses are very low. Thus the total heighth of these vertebrac is but 3 mm by 4 mm length
The cighteenth vertebra has a length of 45 mm and a hcighth of 2 mm. On this vertebra the neural
arch is reduced to a small roof, limited to the middle part of the vertebra. This structure is the same
as in the distal caudals of some Sauropoda and probably due to degeneration.

On the slab showing the dorsal aspect, from the sixth caudal vertebra to the eleventh, chevron
bones are visible. The chevron betwecen the sixth and seventh vertebra is short but broad in cranio-caudal
direction, those under the tenth and cleventh vertebra are ventrally elongated and narrow.

The scapular and pelvic arches are both comparatively well preserved. The scapula is a
robust bone. It consists of a dorsal clongated and pointed process, mcasuring 11°5 mm and a ventral
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saddlesshaped, inferior part that is 5 mm broad and 8'5 mm long. The posterior end of the inferior
part is thickened and bears, together with the lateral end of the coracoid, the glenoideal fossa.

The coracoid is broadened at the glenoideal fossa, constricted further towards the middle and flat-
tened and somewhat dilated in the median line. It is decidedly longer than broad. It recalls strongly
the coracoid in Nothosaurus (V 327) and differs from Anarosaurus. The clavicle covers with its late~
ral end the dorsal and anterior end of the scapula and is placed at right angles to the long axis of the
body. It is clubsshaped at the lateral end and thins out towards the middle. Altogether it recalls the
clavicle of Phygosaurus (V 131, 31) and differs considerably from the thick clavicles in Lariosaurus
or the boomerangsshaped clavicles of Psilotrachelosaurus. Of the interclavicle only a fragment is pre~
served, that is laying on the posterior end of the centrum of the second dorsal.

The pelvic elements are strongly displaced. The ilium is better visible on the left side of the body.
It is a small and decidedly hoodsshaped bone that recalls the ilium of Phygosaurus (V 131), it is
however somewhat higher. On the slab giving the ventral aspect of Dactylosaurus, the left pubis is
complete but so displaced, that its median margin looks outward and its posterior margin looks forward
it is therefore clapped over in such a manner as to show its dorsal surface. Its general outline is well
shown in the figure. It is irregularly pentagonal and slightly concave on the posterior border. In this
aspect the obfurator foramen is enfirely surrounded by bone and not an incision.

In this regard the pubis of Dactylosaurus agrees with the pubis of Anarosaurus and it is highly
probable that, as in this genus, the foramen obturatorium passed obliquely downward and backward so
as fo leave the pubis on its inferior and posterior margin. That this was the case in Anarosaurus be~
comes evident by the comparison of the figure 1 giving a ventral and figure 2 giving a dorsal view
of the pubis on plate IV. In the ventral aspect this pubis seems notched as in most Nothosauria, in
the dorsal aspect it shows however a foramen. The lack of any constriction of importance in the middle
of the bone and the absence of a dilatation on the median margin are ftwo rather conspicuous features
of the pubis in Dacftylosaurus. A processus prepubicus, as present in Anarosaurus, is missing in
Dactylosaurus.

The ischia are both preserved. They are somewhat rod-shaped in the acetabular half, but flat and
strongly expanded in the median line. Their shape is to some extent similar to the one in .Anarosaurus.

All four extremities are more or less well preserved. The humerus is present on both sides and
shows the dorsal and the ventral aspect. Altogether the humerus is a rather slender and straight bone
with well developed arficulating surfaces and well developed ridges for muscular aftachments. There is
a slight indication of the long axes of the proximal and of the distal ends being placed at right angles
to each other. By the lack of a curve the humerus of the new repfile can easily be distinguished from
the humera of Lariosaurus and Nothosaurus and by the strong muscular ridges from those of Pachy-
pleurosaurus, Dhygosaurus and of the genus to be described later on as DPisilofrachelosaurus. The hu~
merus of the new fossil recalls to a good extent the humera figured by HermMann von MEYER, without
special names in his magnificent ,Fauna der Vorwelt (Saurier des Muschelkalkes)* on plate 31 fig.
1—3, 5,7, 10 (V 327). As in these humera the proximal end of the new humerus shows a well
rounded articulating surface, that is even more marked than in H. v. MEevir's specimens. On the
dorsal and inner side of the condyle a small tuberosity is visible and exactly dorsally a rounded ridge
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descends, that dies out in the middle of the bone but reappears again towards the distal end. Laterally
the insertion for the pectoralis shows, as in H. v. MEYER's specimens, a strong projection with a small pit
at its apex. Under the projection of the pectoralis, the shaft of the humerus is constricted and nearly
circular in section. The distal end of the humerus is expanded and dorso-ventraly somewhat compres~
sed. It differs from the nothosaurian humerus by not being rounded at its lower end but by giving off
under the entepicondylar foramen an oblique process. The lower margin of this process froms an. obtuse
angle with the surface against which the ulna and the radius abut. Ulna and radius are both nearly
straight and slender bones of about cylindrical crossssections. The radius is markedly longer than the ulna.

The carpus is preserved in situ. It consists of four diskslike bones of very different size and of
considerable thickness. They are all situated on the ulnar side of the manus. The centrale is very
thick, so that it is disk-like when viewed from above or from below, but rod<like when viewed from
the side. Exteriorly to this bone fwo smaller, disk=shaped bones occur, of which the upper one is the
larger and touches the ulna. This is evidently the ulnare, while the smaller, that arficulates with the
fourt digit, is surely a carpal. The pisiforme is a diminutive, ballshaped bone, situated exteriorly of the
radiale, but likewise under the ulna. The first metacarpal is very short and thick ; the three next are of
about equal length, the middle one being however a frifle longer. The fifth metacarpal is longer than
the first, but shorter than the second and very slender. The phalanges are rather slender, the impressis
ons of the last phalanges are exceedingly feeble and have been omitted in the figure; the digital for-
mula seems to have been 2, 3, 4, 4 (?), 3, as in Lariosaurus. This formula of Dactylosaurus does
not agree with the formula 2, 3, 4, 5, 3 as given by Arthaner (V 31), while the figure published
by Gurica (V 188) seems to indicate the formula 2, 3, 4, 3, 3.

Not much can be said about the femur, in spite of its being preserved on both sides. The femur
of the right is toits greater part covered by the pubis, the femur on the left side shows its proximal end
on the one slab and its distal end on the other. The proximal end of this bone is deeply concave and
indicates that the superior epiphysis is missing. A section of the shaft of the bone is circular at the
upper end and in the middle, but dorsosventrally slightly compressed at the distal end. By showing a
circular crossssection at the upper end, the femur of Dactylosaurus differs from the corresponding bone
in Nothosaurus, for in this genus the upper end shows a projecting ridge. On the distal end there exists
an indication of two very feebly developed trochleac. They are about as much developed as in Trionyx.
Tibia and fibula are slender, cylindrical, rod-like bones of nearly equal length. As in Dactylosaurus and
contrarily to Lariosaurus or Nothosaurus, there is no large spafium interosseum. The fibia is thicker
than the fibula. The proximal row of the farsus consists of a small, button-shaped fibularc and a second
large and very robust element, the fibiale. The latter touches proximally the fibia and to a slight degree
also the fibula. Laterally it touches the fibulare and distally the digits one and two. From the fourth
digit the fibiale is separated by a small spherical bone that is one of the farsalia. As a whole, the
structure of the farsus recalls Nothosaurus Raabi, but this resemblance is evidently only due to the fact
that in both specimens the ossification is incomplete.

The first metatarsal is much shorter than the others and somewhat thickencd. The following three

are of equal length and slender, the fifth is likewise slender, but somewhat shorter than the middle
ones. The digital formula was most probably 2, 3, 4, 5, 4; the number of the phalanges in the second
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and third toe can, however, not be made out clearly and in the fourth at least one phalange is missing. The
first toe evidently bore a well developed claw, on the other foes strong claws seem to have been absent.

The generic position of the animal just described can be determined by the shape of its skull and
by the proportions of the limb hones. That it is a Nothosauroidean beyond all doubt.

As already pointed out during the descripfion of the skull, the small femporal fossac, the relatively
narrow parietal and a deeply concave outline of the back of the skull point all to Dactylosaurus. Because
of the proportion of the humerus tfo the radius also being the same in both genera, in spite of the new
Berlin fossil being nearly twice as large as the type of Dactylosaurus, there can be no doubt that it
belongs to the same genus. On account of the greater elongation of the cervical vertebrae in the new
specimen it is specifically disfinct from GuricH's (V 188) Dactylosaurus gracilis, therefore 1 propose
to call it Dactylosaurus Schroederi, to commemorate SCHROEDER's well known work on the Nothosauria
of the Trias. (V 432) The largest of the Dactylosaurusslike humera that have been figured by
H. v. Mever (V 327) evidently also belongs to a genus allied to Dactylosaurus, it is however easily
distinguished from Dacfylosaurus Schroederi by the stronger development of the aeras and rugosities for
the musculus latissimus dorsi and the musculus supracoracoideus. Regarding the development of the
latissimus dorsi H. v. MEevER's large , Dactylosaurus® foreshadows the genus Nothosaurus. It seems as
if the largest dactylosaurian humerus figured by H. v. MEYER would belong to Proneusticosaurus. Both
tin Proneusticosaurus and Dactylosaurus the centra of the dorsal vertebrae are barrelsshaped, the propors
fions of the femur fo the fibia are similar and finally the presence of well developed muscular ridges on
the femur of Proneusticosaurus indicates that muscular ridges were probably also present on the hume-
fus of this genus. The importance of this idenfification will be dealt with later on.

It is very instructive to compare the genus Dactylosaurus with Anarosaurus. As visible from the
figure 2 on plate IV the skull of Anarosaurus has been quite well figured by JarkeL. It can easily be
remarked that the sructure of the entire skull is essenfially that of Dactylosaurus, for the outlines of the skull
are somewhat alike and the temporal openings, the structure of the palate and the course of the fronto-
parietal suture are very similar. ARTHARER's crificisms of JAEKEL's figure are entirely unfounded (V 235).
In spite of its being a good deal shorter, somewhat straighter and more slender, the humerus of Anaro-
saurus likewise recalls the humerus of Dactylosaurus and it is only when one turns to the vertebral
column and fo the scapular and pelvic arches that one finds greater differences. The number of presacral
vertebrae differs very strongly, being 42 in Anarosaurus and only 36 in Dactylosaurus.

How ArtuaBer (V 31) manages to state, that in Anarosaurus only 15 cervical vertebrac are
preserved, is a perfect puzzle. It is frue that on the Anarosaurus-slab showing the upper view of the
skull, only 15 large cervical vertcbrac are visible on the top of the slab, but the arches of two and the
centrum of a third vertebra are visible on the side. These vertebrae have been added to the figure 2
on plate IV. in their right position, but they have been separated from the rest of the figure by a black
line. It does not seem likely that more than one vertebra is missing between the pieces visible on the
top of the slab and those on the side, thus Anarosaurus surcly had 18, and must probably not more
than 19 cervical vertebrae. ArtHABER'S (V 31) ideas about the number of dorsal vertebrae, although
coming nearer fo the truth than the ideas of Dames (V 128), are just as erronecous. On the slab already
mentioned, 16 left ribs are preserved in a confinous line. The first belongs to the last of those vertebrae
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that are preserved on the side of the slab. After these ribs follows a vertebra without a rib, affer that
follow before the sacrum two more vertebrae bearing ribs and then two more without ribs. This gives a
maximum of 21 dorsal vertebrae. Thus Anarosaurus had altogether surely 39, but probably 40 presacrals.

The shape of the vertebrae of the two genera in questfion is also very different. They are barrel-
shaped in Dactylosaurus, but slightly constricted in the middle and therefore somewhat hourglasssshaped
in Anarosaurus. The barrel-shape does not seem to be in connection with the pachyostosis, for in Dactylo
saurus the ribs are normal. Of course it may be surmised that the pachyostosis first set in on the vers

tebral column and only after that spread onto the ribs.
The coracoid of Anarosaurus is broader in the median line than in Dactylosaurus, the part of

the ischium nearer fo the acetabulum is more rodsshaped and the pubis is much more con stricted in

the middle.
All these characters proove the generic difference of the two types. Proneusticosaurus differs from

Dactylosaurus by having a greater number of sacral vertebrae and sfill broader ischia and pubes. By
the lack of a constriction in its middle, the pubis of this genus recalls more Dactylosaurus than Anaros
saurus, but nevertheless alltogether it makes fo a certain extent theimpression, as if a phyletic line were leading
from Dactylosaurus over Anarosaurus to Proneusticosaurus. Itis not impossible that the Proneusticosaurus
of the Lower Muschelkalk will turn out to be identical with Simosaurus, known from the Lettenkohle
to the Upper Muschelkalk. Basing a calculation on the data given by VoLz and assuming Proneusticos
saurus to have had 21 dorsal and something like 20 cervical vertebrae, assuming furtheron that the pro=
portion of the neck to the body was the same or about the same as in Anarosaurus, this gives for the
presacral part of the vertebral column of Proneusticosaurus a length of 60 cm, and for the skull a
length of about 12 cm. The large tfemporal openings of Simosaurus and the broadness of the ventral
clements of the pelvis of Proneusticosaurus both indicate that these genera were rather specialised, cons
sequently it may be presumed that both had a relatively large skull. This conclusion agrees very well
with the size of the skull of Simosaurus Guillielmi of the Letfenkohle that measures 14 c¢m in length.
Asin this skull of Simosaurus (V 214) the temporal openings are relatively somewhat smaller than in
the later species of the Muschelkalk, there exists also an indication that in the genus Simosaurus, in the
course of fime, the size of the temporal openings augmented.

Probably the Proneusticosaurus-like Muschelkalk limb boncs, alluded fo in the foregoing lines
(MEevER, plate 31, fig. 1—3,5,7, 10) will turn out fo belong to the Muschelkalk skulls of Simosaurus,
while other limb bones of the Muschelkalk, as thosc figured by MrvEr on Plate 48, fig. 1 and Plate
49, fig. 1 will probably turn out to belong to Cyamodus, for they rccall Dlacochelys.

() Dsilotrachelosaurus nov. gen.

The third Nothosaurcidcan specimen to be described was found as far back as 1844 and belongs
to the Klagenfurt Museum.

The exact locality, at which the fossil was found, is not known, a geological reconnoitering done by
Mr. KanLer tends however to show, that it was found in the Stadlbach-Graben 2 kilometers west of
Téplitsch, for the fossil is imbedded in such a dark and bituminous limestone, as occurs near Téplitsch
only at this locality. This limestonc belongs to the alpine ,Muschelkalk“»series.
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The specimen (Pl II fig. 1) comprises nearly the whole neck in a rather bad sfate of preservation,
the whole body, the root of the fail, scapular and pelvic arch and all four extremitics. The specimen is
laying on its back, thus most of the skeleton is visible from the veniral side. The anterior cervical
vertebrae have broken off, so these show the dorsal impressions of their neural arches.

Apart of the partfially preserved impression, of an eighth vertebra, impressions of seven cervical
vertebrae can be clearly distinguished. About the shape of their neural arches only so much can be
said that each bore a longitudinal and laterally compressed, thin and blade~like neural spine, extending
over nearly the whole of the length of the neural arch. All the vertebrac are practically of equal size.

To show the impressions of these anterior vertebrae more clearly, they have been touched up in the
plate with darker paint. At the base of the neck a fracture traverses the bone in such a manner that of the
four last cervicals the neural arches themselves are preserved, showing their pedicles and between them
the impression of the dorsal part of the neural arch. These vertebrae all are longer than broad and thus the
fossil of Téplitsch differs well from Pachypleurosaurus, Macromerosaurus (V 123), Lariosaurus (V 58)
and fo a cerfain extent also from Phygosaurus (V 131), for in all these genera the last cervicals are abbre-
viated. On the right side of the slab, close to the last of the four verlebrae, lays the fragment of a small cervi-
cal rib. All cervical vertebrae are of nearly equal size, thus built as in Neusticosaurus (V 444). They
serve well fo distinguish the fossil from Dactylosaurus, Anarosaurus and Macromerosaurus (V 123),
which have relatively large posterior cervicals.

By bearing well developad and long ribs, the following nineieen vertebrae differ very markedly
from the preceeding cervicals. In most of ihese vertebrae the cenitrum is badly damaged and especially
so on the left side. At these places the ventral smooth surface of the matrix filling the neural cavity is
exposed to view. On the right side here and there parts of the centra are preserved, but it is only in the
second dorsal that the centrum is complefe. In this vertebra the shape of the centrum is longish, nars
rowing slightly forward. Its base is longitudinally and especially transversely concave and bordered by
two blunt ridges that converge slightly forward. This vertebra bears, as the preceeding onc, on both sides
a strong and quite well preserved rib. This rib is only a frifle thinner than the following ones and alrcady
markedly pachyostofic at its proximal end. Of the preceeding first dorsal rib only the head is visible, but
this seems fo indicate that this rib was probably not pachyostofic or, if so, only very slightly.

The vertebrae following the second dorsal have at present a rather curious outlinc, because laterally
of the neural canal the vertebrae bulge out at the anterior end, while they are strongly constricted at the
posterior. This outline recalls the one that has been given by Awrrhaner for the dorsals of Proneustico=
saurus carinthiacus (V 31). Owing to the bulging out, the breadth of all these verfcbrae exceeds the
fcngth. The adjoining tabula gives a review of the number of vertebrac of different Nothosauroidea.

Genus cervical dorsal lotal
vertebrae vertebrae
Dachypleurosaurus 15 20 35
Dactylosaurus 16 20 36
Psilotrachelosaurus 124x (18 ?) 19 3?7
Rhiticonia®) 18 21 (207 39

1) Browy, F: Ein Sauropterygier aus den Aurlbergschichten. Sitz. Ber. mat. naturw. Abt. Bay. Akad. d. Wiss. Miinchen 1927.
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Genus cervical dorsal total
verfebrae vertebrae

Nothosaurus 19 21 40
Anarosaurus 19 21 40
Macromerosaurus 21 21 42
Lariosaurus i8 23 41
Dhygosaurus 22 +x 24 ?
Neusticosaurus 20 24 44

The dorsal ribs are pachyostofic at their proximal end as in Pachypleurosaurus, Rhaticonia and
Neusticosavrus. Along the curve the total length of a middle dorsal rib is, 8 mm and the thickness at
the thickened proximal end nearly 2 mm. At the thinner distal end the thickness is scarcely 1 mm. The
curve of the rib is the strongest at the proximal part and diminishes gradually towards the distal end.
As shown by the study of the Dolichosaurians, the presence or absence of pachyostosis is of only very
small systematic value. The great transverse diamefer of the dorsal vertebrae brings the new fossil rather
close to the type of the genus Pachypleurosaurus, Rhéticonia and separates it well from Dactylosaurus
and Phygosaurus (V 131). The small number of sacrals separates it from Proneusticosaurus (V 31, 476),
Lariosaurus (V 269) and Macromerosaurus (V 123).

Very fine, nearly hair=like riblets show that the whole of the belly from the coraccids right fo the
pubis was covered by well developed and very numerous ventral ribs, the number or these bones and
their arrangement can, hovewer, not be fixed.

Considering the distance between the last ribsbearing dorsal and the first caudal vertebra, threc
sacral veriebrae seem to have been present, but the place occupied by the first sacral is covered by the
pubes and that of the last to some extent by the two ischia.

Owing fo these circumstances only the rib of the middle sacral vertebra can be made out. It is a
strong bone that stands out nearly at right angles on the left side, but is displaced and shifted somewhat
forward on the right. The shape of the first sacral verfebra can not be well made out, it scems hovewer
to be thick and bulging out as the last dorsal, for at the place, where it is laying under the pubes, the
latter show a boss. This boss is evidently due to a post mortem deformation, suffered by the thin pubes
when they were pressed onto the thick underlying vertebra. The sccond and third sacral vertebra have
rather clongated centra, as the anterior caudals.

In spite of ARTHABER's claborate argumentations (V 31) I do not think that any systematic impor=
tance may be attributed to the number of sacrals in the primitive Sauropterygia, for even in the Plesio=
sauroidea, that evidently are their more specialised descendants, the number of sacrals varies. It is four or
five in Rhomaleosaurus (V 27), three to four in Muraenosaurus and Cryptoclidus (V 22), finally
only two in Plesiosaurus (V 159). So both in the Plesiosauroidea and in the Nothosauroidea some of the
chronologically later forms have more sacral verfebrae than the carlier.

Several caudal vertebrae are prescnt in the Téplitsch fossil, but only the first, the second and the third
are in such a state of preservation as to deserve description; all the other caudals are strongly mutila=
ted and muddled up together. As in nearly all dorsals, also in the amterior caudals the centra of the

vertchrae arc mutilated. the strong fransverse processes are however well prescrved. The latter show o cirs
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cular cross-section and are stout at the base and pointed at the other end. So they form straight and
gradually iapering, very slender cones. The root of the fail is, as a whole, not very strong. It recalls
more Neusticosaurus (V 444) than Macromerosaurus (V 123) or Pachypleurosaurus.

The scapular arch is rather peculiar, as is the case in all Sauropterygia. The clavicle is
shown on the right side, the scapulae are preserved on both sides. Of the coracoids only the proximal
and distal end of the right coracoid has been preserved. The middle part of the right coracoid broke
away, but left a neat impression. To bring this part of the shoulder~girdle out more clearly, later on this
impression has carefully been filled up with plaster and afterwards painted black. Thus the general
outline of the bone is well shown (Pl II fig. 1).

The clavicle is a flat and relafively broad, rather boomerangsshaped bone with parallel anterior
and posterior borders. On the ventral smooth surface, at equal distances from the anterior and posterior
border and near the median end a weak, but quite well visible and rather marked crest arises, that curs
ves fowards the middle line of the body. Caudally of this crest a small pit follows. Evidently this pit
served to reccive the lateral wing of the interclavicle. On the distal end, fowards the glenoid cavity, the
blade of the coracoid narrows, owing o a convex indenfation on each border and so it joins the scar
pula only by a narrow bridge of bone. It is very different from the short clavicle of Pachypleurosaurus.
Of the scapula on the right side of the slab and thus on the left side of the animal, the dorsal thin
triangular part is preserved which has a length of 45 mm and fapers rather abruptly fowards the upper
end. On the left side of the slab the proximal and venfral part of the scapula is shown, which is, in its
present state, flat and irregularly penfagonal. Unfortunately the entire shape of this bone can not be
made out for it is partially covered by the coracoid. The coracoid, as reconstructed, is a flat, rather
thick and very gently curved bone of 14 mm length that expands slightly towards ist median end. It
recalls in a rather marked degree the coracoid in Chelone and Dermochelys (III 1005). The slender
shape of the coracoids and the lack of a median dilatation separates our fossil well from Dactylosaus
rus, Nothosaurus (V 327), Phygosaurus (V 131) and Lariosaurus (V 58), and brings it closer
to Pachypleurosaurus, Macromerosavrus (V 123) and Neusticosaurus (V 444). The coracoids are
directed strongly backwards and have thus somewhat the same direction as in Macromerosaurus.
This shows that the position of the coracoidea in Nothosauroidean reptiles varies more than supposed
by ArtHaBer (V 31)in his different reconstructions. This author drew in his reconstructions the cora~
coidea of all genera nearly at right angles to the long axis of the body. This shifting of the coracoidea
backward and the existence of a great median aperturc between the anterior elements of the shoulders
girdle and the coracoidal symphysis is tc some extent a ,chelonian“slike character of the primitive
Sauroplerygia, but the anterior elements of the shoulder girdle are howzver acromia in the Chelonidae
(ITI 510) and clavicles in the Sauropterygia, thus the resemblance is only superficial. It is of great mechas
nical and of biological interest, but not of genefical importance. The similar bonearrangement shows that
in both groups the humera must have mooved in very much the same manner.

Up to the present it is yet an unsolved problem from what a type of shouldergirdle the shoulders
girdle of the Sauropterygia was derived from. On account of Triassochelys (III 159) showing that the more
or less elongated coracoidea of the other tortoiscs were derived from broad and nearly rectangular coras
coidea, one may presume that this was also the case in the forerunners of the prinitive Sauropferygia,
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The pubes are preserved in the new Toplitsch reptile on both sides, but in both pubes the me=
dian part is missing. Judging from the parts preserved, the pubis was in its complete state nearly
twice as long as broad; thus it was more slender than in Nothosaurus (V 432), Proneusticosaurus
(V 476) or Lariosaurus (V 58), but broader than in Neusticosaurus (V 444), Macromerosaurus (V
123) or even in Dhygosaurus (V 31). Close fo the acefabulum and on the suture of the ischium a
very small but marked indentation can be observed, through which the obturator nerve evidently passed
outward. This indentafion is visible in nearly all primitive Sauropferygia, but a true foramen obturato=
rium is present only in Nothosaurus (V 327), Dactylosaurus and Anarosaurus. The shape of the
pubis separates the Toplitsch fossil well from Lariosaurus and DProneusticosaurus (V 476), in which
the pubes are much broader, and just as well from Neusticosaurus, in which the pubis is narrower. In
Anarosaurus the pubis has a prepubic process and is more constricted in the middle, in Pachypleuro-
saurus the acefabular part of the pubis is narrower, Phygosaurus and Rhaticonia have, however, a
rather similar pubis.

The ischia are somewhat triangular bones that have a broad neck near the acefabulum and
expand towards the middle. The left ischium is especially well preserved, although somewhat displaced
on the right side of the slab. In the Toplitsch fossil the ischium is medially more expanded than in
Neusticosaurus (V 444) or Nothosaurus Raabi (V 432), but not as much as in some other species
of Nothosaurus (V 175) or in Proneusticosaurus (V 476). By being broad near the acetabulum the
ischia of the Toplitsch fossil recall Neusticosaurus and Dactylosaurus, but the lack of a marked median
dilatation separates them clearly from the ischia of Dactylosaurus and Proneusticosaurus; from the
ischia of Anarosaurus and Pachypleura they differ even more. It is with Neusticosaurus that they can

be compared best.
Owing fo the histological discovery of Nothosaurus Raabi being but an immature individual of

some other species of Nothosaurus (unpublished observations of the author), evidently in some primitive
Sauropferygia no great weight may be laid on the relative expansion of the ischium. This indicates
furtheron that probably also the breadth of the pubis of the Nothosauroidea may likewise have frequently
changed with age. So these characters can not be used when classifying Nothosauroidea.

The right humerus is complete, the left is mufilated at the upper end. The shaft of this
bone is straight, slightly constricted in the middle and expanded at both ends. At the distal
end the expansion is much more marked than at the proximal. As a whole the humerus recalls
Dachypleurosaurus and is much more slender than in Phygosaurus or Neusticosaurus. By its straight<
ness it is easily disfinguishable from the humerus of Anarosaurus (V 128), Lariosaurus (V 31) and
Nothosaurus (V 442, V 486). The upper end lacks a well developed condyle and is straight, as if
the end was cut off with a knife. As in all primilive Sauropferygia, a foramen entepicondyloideum is
present on the distal end; tuberosities for muscular attachments, as present in the humera of Dactylos
saurus and Nothosaurus are altogether absent.

Ulna and radius are short and slender bones, rather closely applied against each other; the
radius is the longer of the two. Distally of the ulna two small carpal bones are visible on both cxtre-
mities, that show the same relative position to the bones of the forearm as in Skkriv’s (V 444) spe~
cimen of Neusticosaurus or ScHrROEDER's (V 432) specimen of Nothosaurus. To a certain extent their

o
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arrangement also recalls that of the carpal bones in Daciylosaurus, as figured by Gurict in 1886
(V 188) and Pachypleurosaurus. It is difficult to reconcile these obscrvations with the reconstructions
of the differcnt nothosauroidean carpals published by Artuanir (V 31).

The five mefacarpals are nearly all long and slender and with exception of the first, nearly all of
cqual length. The phalanges are remarkably slender but the digital formula can not be made out. In
Dactylosaurus the formula is, according to Artuaser (V 31) 2, 3, 4, 5, 3; in Lariosaurus and Pro-
neusticosaurus it is 2, 3,4, 4, 3. Probably the lafter was also the formula in Nothosaurus, although ArT=
UABER pubis the formula 2, 3,4, 5,4 and gives according drawings. Itis true that in spite of this he states
at an other place, contradicting his own drawings, that the tormula was probably the same as in Larios
saurus, but this contradiction is evidently only due fo an unfortunate slip that occured during the revision
of the paper before it went fo print. However it may b, reeent observations show that the digital for-
mula of reptiles has no systematic value whatever, because cven in some recent Lacertilia (7Trachy-
saurus) the digital formula is 2, 3, 3, 3, 3.

The femora of the new Toplitsch reptile are both very well prescrved. They are of about the
same length as the humera, but still nore slender. They are straight and lack all tubcrosities for mus-
cular attachments, thus they differ well from the femora in Proneusticosaurus (V 173), Dactylosaurus
and Nothosaurus (V 327, 432). To a certain extent they differ in this regard cven trom the femora of
adult individuals of Lariosaurus. Tibia and fibula are both very short but slender, and diverge distally,
leaving a large spatium interosscum between them. In the pes only the fwo large tfarsal bones are pres
sent. One arficulates with the fibula, the other, that is closely beside if, touches the fibula on the one
sidc and the inner corner of the fibia on the other. A special ossified fibiale docs not secem to have
occured, but, as there is a free space under the exterior and inferior part of the fibia, probably this place
was filled by a cartilagenous fibiale. Quifc the same arrangement as in the Téoplitsch fossil can be seen
in Dactylosaurus, Pachypleurosaurus, Proneusticosaurus and in both spccimens of Neusticosaurus.
Thercfore all the reconstructions that Artianer gives for the tarsus of different Nothosauroidae are decis
dedly wrong. All metatarsals are of ncarly cqual length and therefore quite characteristic.

The long and slender digits of the left pes are beaufifully prescrved and the digital formula 2.
2-}-x, 4, 5, 2-]-x could be established beyond doubt. Evidently the complete digital formula must have
been 2, 3, 4, 5, 4 and thus the same as in all Nothosauroidea in which the digifal formula of the

pes is surcly known (V 31). Both in the third and fourth finger the last phalange is much smaller
than the rest and very short and blunt.

Owing to the lack of the head, it is especially by the proportions of the limb bones that the sys<

tematic position of the new fossil can be determined. The data that serve for such a comparison, are
given in fhe following fabula.

Genus humerus : femur : humerus:
anfibrachium tibia femiur
Dactylosaurus 10:5 10:59 10:83
Neusticosaurus 10:4°1 10:66 10:7°1

Pachypleurosaurus 10:57 10:6°3 10:82
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Genus humerus : femur : humerus

anfibrachium tibia femur

Téoplitsch fossil 10:5'4 10:54 10: 10
Nothosaurus 10:5°2 10:44 10: 11
Lariosaurus . 10:5°'5 10:44 10:12
Rhiticonia 10:5°5 10:52 10:13
Anarosaurus — — 10:13
Macromerosaurus 10:4°2 10:36 10: 14

As visible at a glance, the general proporfions of the limbs, furthermore of the humerus to the anti-
brachium recall in the new fossil to some extent Pachypleurosaurus and Lariosaurus, but not so strongly
as to warrant a generic idenfity. From Lariosaurus the new fossil can ecasily be distinguished by the
shape of the humerus and the number of the sacrals, from Pachypleurosaurus by the longer and .morc
slender neck and by thc shape of the shoulder girdle. The sheulder girdle of the Téplitsch fossil and its
long and slender neck both recall strongly Neusticosaurus, but from this the genus Téplitsch fossil differs.
again tather much by the number of dorsal vertebrac and by the proportions of the limb bones. The
equal length of all five metatarsals separatcs the Toplitsch fossil from all other Nothosauroidae.

Thus altogether the Toplitsch fossil deserves a new generic name and on account of its long and
slender neck I propose to call it Psilofrachelosaurus. As specific name the adjective ,3plitschi“ can be
used best.

It seems as if a well preserved, mediumssized, pachyostotic Nothosaurian, of which a plastercast
is in the Natural History Museum in Madrid, likewise belongs, in spite of its being much larger, to the
genus Psilotrachelosaurus. The proportions of the body and of the extremitics of this specimen, that may
have been found in Spain, are much the same as in the type of Dsilotrachelosaurus, but owing to the
small size of thc photograph at my disposal and fo thc fact that considerable parts of the skelcton of this
specimen arc yct covered with matrix, this is all that can be said about thc piecc at present. The
completencss of the specimen and its well preserved skull with large temporal openings bring it aboud,

that the piece deserves thourough invesfigation and description.

D) General remarks on the classification of the Nothosauroidea.

The renewed study of Pachypleurosaurus, the investigation of Mariant's specimen of Lariosaurus
and of Anarosaurus and the discovery of a..new Dactylosaurus and of Psilofrachelosaurus, all naturally
fempt one fo try once more, in spite of BroiLr's scepticism, fo classify the primitive Sauropfcrygians.
This is all the more nccessary, because the classification given but latcly by G. von ArtHaser does
not scem satisfactory.

The following characters can cach be considercd as giving a basis for a classification :

1. The occurence of infraorbital foramina ;

. The sizec of the temporal fossac ;
The relative size of the skull to the presacral part of the vertcbral column ;

Al S VI AN

. Thelength and thickness of the neck;
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5. The proportions of the extremifies ;

6. The number of presacral and sacral vertebrae ;

7. The development of the fail ;

8. The histology of the bones, as derived from the study of the ribs.

Ad 1. Infraorbital foramina occur in Neusticosaurus and Lariosaurus and are absent in
Anarosaurus, Nothosaurus, Dactylosaurus, Simosaurus, Pistosaurus and in the genera allied to Notkos
saurus, as (Germanosaurus and Cymaftosaurus. In the Theriodontia these foramina occur in various
groups. They are present, for example, in Scaloposaurus (Il 488), Icticephalus (II 155) and Akidognathus
(II 341), but closed in Whaitsia (I 341) and all Gorgonopsoidea (Il 451), with the possible exception of
Galesuchus. This leads fo the conclusion that also in the Sauropferygia the presence or absence of
suborbital vacuifies may perhaps occur independenfly in different systematic units.

Ad 2. Temporal openings. In Anarosaurus, Pachypleurosaurus and Dactylosaurus the
femporal openings are small, in Simosaurus, Nothosaurus, Distosaurus and Lariosaurus they are large.
This increase in size can be considered as a sign of specialization, for it occurs also in the Therios
dontia. In these it is in correlation with the size of the canine. This becomes evident from the following
list, that shows the approximate relation of orbits and temporal openings and in which the presence of
clongated jaws or of well developed canines is marked by an asferic.

Proportion of the orbit to the temporal opening.

Nothosaurcidea Therocephaloidea Gorgonopsoidea
Anarosaurus 10:4. .
Dactylosaurus . 10:4'5.

Scaloposaurus 10:7
Pachypleurosaurus 10:8 .

*Galesuchus .10:10
Icticephalus 10: 11,
*Scylacops 10:.16 (IT 136)
* Alopecognathus 19:18 .
10:18
Simosaurus
*Distosaurus .
Germanosaurus . 10-20. *(lanosuchus 10:20(I1 82)
Cymatosaurus .
Lariosaurus 10:21
* Ictidosuchus 10:22(I1 66)
. . . 5
«Nothosatrus i g ;((; Scymnognathus 10: 26 (I 581)

*Whaitsia 10:45
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The perusal of this list leads fo the conclusion that also the increase of the size of the femporal
openings may have occured independently in different phyla of Sauropferygia.

Ad 3. The proportions of the skull to the presacral part of the body and the proportions
of the neck fo the body can be made out from the following lists that allow also a comparison with

some longnecked aquatic Lacerfilians.

A) Proportion of the skull to the presacral vertebral column.

Nothosaurcidea. Dolichosaurinae.
Opetiosaurus (VI 459)  14:42
Macromerosaurus 12:42 Aigialosaurus (VI 367) 12:42
Nothosaurus Raabi 11:42
Rhaticonia 106:42
Dachypleurosaurus 10:42
Anarosaurus 83:42
Lariosaurus 8:42
Dactylosaurus Schroederi 73:42
Neusticosaurus 7:42 Dontosaurus (VI 457) 7:42

Dolichosaurus (?) (VI 626) 4:42

B) Proportion of the neck to the body.

Nothosaurus Raabi 10:8
Nothosaurus mirabilis (?) 10: 10
Lariosaurus 10:10 to 10:13
Rhaticonia 10:12
Neusticosaurus 10:15
Macromerosaurus 10: 15
Disilofrachelosaurus 10:16 (?)
Dactylosaurus Schroederi 10:19
Anarosaurus 10: 19
Pachypleurosaurus 10:21

The proportion of the neck to the body in Pachypleurosaurus recalls somewhat the proportions in
the longnecked Dolichosaurinae, for in these it is about 10:25.

Ad 4. Shape of the neck. The neck is thick at its base in Macromerosaurus and Rhiti
conia, moderately thick in Anarosaurus, Lariosaurus, Pachypleurosaurus and Nothosaurus and thin in
Dsilotrachelosaurus and Neusticosaurus.

Ad 5. Proportions of extremities. The anfibrachium is comparatively long in Dactylos
saurus and Pachypleurosaurus, moderately long in Nothosaurus and Lariosaurus, but short in Neusticos

saurus and Macromerosaurus.
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The tibia is relafively long in Neusticosaurus and Pachypleurosaurus, but short in Lariosaurus,
Macromerosaurus and Nothosaurus.

The femur is shorter than the humerus in Pachypleurosaurus and Dactylosaurus, but longer than
this bone in Rhaticonia, Macromerosaurus and Lariosaurus. It is as long as this bone in Psilofrachelo~
saurus and Nothosaurus. At this point it has to be remarked that a decided reduction of the anterior
extremity can very well be observed among the longbodied semiaquatic and aquatic Lacertilia, as has
been already emphasised by various authors.

The rafio of the limbs to the length of the body (without neck, sacrum and fail) shows in the
different Nothosauroidea as follows :

Genus

Rhiticonia

Dsilotrachelosaurus

Neusticosaurus
Nothosaurus
Lariosaurus
Dactylosaurus

Macromerosaurus

Pachypleurosaurus

The proporfions of the anterior fo the posterior
aquatic Squamata are shown in the following list :

Nothosauroidea.
Dsilotrachelosaurus 10
Dachypleurosaurus 10
Macromerosaurus 10:
Lariosaurus 10:
Dactylosaurus 10
Nothosaurus 10:
Rhiticonia 10(2)
Neusticosaurus 10:

:10°6
:10°9
11

11

1 11°2
12
:14 (7)

body: fore limb body: hind limb
100:40 (?) 100:57 ()
100:45 100: 54
100:48 100: 60
100: 54 100: 71
100: 57 100:71
100: 60 100: 60
100:63 100:74
100:72 100:72

extremity of different Nothosauroidea and somce

Dolichosaurinae.

Carsosaurus (V

458) 10:10

Adriosaurus (VI 586) 10:15
Actaeosaurus (VI 558) 10:16
Pontosaurus (VI 457) 10:20

This list shows that in the very highly modified Dofichosaurinae not only the reduction of the
skull, but also the reduction of the anterior limbs has made further progress than in the Nothosauroidea.
Contrarily to this the elongation of the neck made mere progress in the Nothosauroidea, than in the

Dolichosaurinae.
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Ad 6. The number of presacral vertebrae is the smallest in Pachypleurosaurus
(35) and Dactylosaurus (36), it is possibly somewhat greater in Psilofrachelosaurus (37) and Rhitis
conia (39), sfill greater in the larger headed Anarosaurus (40) and Nothosaurus finally it rises in Larios
saurus to 41 and in Macromerosaurus and Dhygosaurus to 42. In the rhitic Neusticosaurus, the number
ist even 44. This shows that there is a general fendency fo augment the number of the presacral vertebrae,
it has however to be considered that this may be brought about independently in different systemafic units.

The number of sacral verfebrae is six in Partanosaurus (V 455) and Proneusticosaurus, five in
Lariosaurus, four in Dactylosaurus, according fo my observations three or four in Rhaticonia and only
three in the rest of the Nothosauroidea. The number varies, as has already been pointed out, in the
same manner as in the Dlesiosauroidea, therefore the augmentafion of the number of the sacrals must
also be considered in the Nothosauroidea as a sign of specialization. In the aquatic Squamafta the numebr
of the sacrals is never augmented but the reason is obvious. In this group the locomofion was not
done fo the greater part by the hind limbs but, contrarily to the Nothosauroidea, by the fail, for in
this group this organ was sfronger from the beginning. The consequence was that in the Dolicho=
saurinae a rigid fixing of the hind limbs to the body was less needed than in the Nothosauroidea.

Ad 7. Development of the tail In spite of but few data being available about the
sfructure of the fail in the Nothosauroidea, this part is therefore of some importance, for it is most
improbable that a fail undergoing reduction should again be rejuvenated without its possessor changing
its mode of locomotion. Thus the size of the fail can give some phylogenefic data. A rcview of the prins
cipal characters of this organ is given in the following list:

. number of caudal caudals carrying caudals carrying

Genus vertebrae neurapophyses costoids
Pachypleurosaurus 42 14 12
Rhiticonia 3000 ? 12
Lariosaurus 40 — 9
Dactylosaurus 18 6 9
Neusticosaurus 25 — 8

These data are foo poor to draw many conclusions, they show however that in the primitive
Sauropterygia the fail was undergoing a gradual reduction.

Ad 8 Histology. Regarding the histology, it has first of all to be mentioned that the histology
of the rib of Neusticosaurus and of adult specimens of Pachypleurosaurus is much the same. In both
cases the rib consists only of markedly undulated, concentric layers of laminated, primary bone that are
fraversed by numerous radial canals, while Haversian canals are absent or only very scarce.

In Anarosaurus the structure is differenf. There exists an exterior, moderately thick zone of con~
centrical laminated but not undulated bone and an interior somewhat cartilaginous core. Radial canals and
Haversian canals are both entirely wanfing. Proneusticosaurus carinthiacus shows somewhat the same
structure, for also in this genus an exferior laminafed and an interior carfilaginous zone can be distin~
guished. The difference is that the laminaied zone is relatively thinner and the cartilaginous structure more
pronounced. In Proneusticosaurus carinthiacus the carfilaginous core has several Haversian canals filled
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up o some extent with Haversian laminae. A figure of a microsection of such a rib is given in figure
5 on Plaie IV. In the larger Proneusticosaurus silesiacus the laminated zone is sfill thinner and the
carfilage still more pronounced; the arrangement of the Haversian systems is, however, quite the same.

Lariosaurus differs from both types hitherto described. Already the young individuals have very
numerous, but small Haversian canals and in these, with growing age, secondary boneslamellae are deves
loped. This type of structure is the same as in Nothosaurus Raabi and some other Nothosauroids, it
differs however from the one in Nothosaurus Strunzii. The latter recalls by the persistence of carfilage
somewhat Proneusticosaurus; perhaps therefore Nothosaurus Strunzii is no Nothosaurus at all, but
some other genus. Alfogether the histology of the ribs indicates three types of Nothosauroids.

Conclusion:

As it has alrcady been remarked, that Dactylosaurus, Anarosaurus, Proneusticosaurus and
probably Simosaurus form a well defined group, characterised at its beginnig by small temporal ope=
nings, first of all Pachypleurosaurus has to be compared with this group, for also in this genus the
temporal openings are very small. By having comparatively long anterior and posterior extremities of
nearly equal length, Pachypleurosaurus recalls a good deal Dactylosaurus, but the smaller number of
presacral and sacral vertebrae as well as its longer fail and its histology indicate that it is a more pris
mifive type. Nevertheless there exist no important characters preventing one to place DPachypleuro-
saurus into the same systematic unit as Dacfylosaurus.

It is more difficult to fix the systemafic position of Neusticosaurus. The suborbital vacuities, the
great number of presacral vertebrae and the abbreviation of the anferior extremities separate Neusticos
saurus at once from the pachypleurosaurian group, but the narrowness of the coracoidea, the great lenght
of the femur, the slender neck, and the histology of the rib show a good amount of resemblance. Un-
luckily the size of the temporal fossac is unknown.

The reptiles that cluster round Pachyopleurosaurus differ well from those that recall Lariosaurus.
This second group comprises Psilotrachelosaurus, Phygosaurus and Lariosaurus. In this group the
anterior extremities are comparatively short, frequently a large spatium interosseum is present and the
humerus is always relatively short. In the one genus in which the skull is known, suborbital vacuities
are present. These are accompanied by large temporal fossae. Taking the number of vertebrae as a
leading mark, Psilofrachelosaurus with only 22 dorsal and sacral vertebrac turns out to be more primi=
five than Lariosaurus with 28 vertebrae.

Nothosaurus with comparatively short anterior extremitics having a broad spatium interosscum, with
a relatively short humerus and with a neck that is comparatively long recalls fo a good amount Larior
saurus, to which it resembles also by the structure of ifs ribs, it has however no suborbital vacuities
and less presacral and sacral vertebrae. In a certain sense Nothosaurus is therefore in the same relation
to Lariosaurus as Neusticosaurus to Pachypleurosaurus.

It is very difficult fo fix the systemafic position of Rhditiconia. The outline of the skull prooves
that it is a distinct and well defined genus allied to Macromerosaurus. The shortness of the humerus
brings it close to Anarosaurus, Lariosaurus and Macromerosaurus. The number of cervicals (18) and
dorsals (21) is about the same as in Anarosaurus and smaller than in Lariosaurus and Macromero-
saurus, the shape of the limb bones is however morc that of Lariosaurus and Macromerosaurus than
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that of Anarosaurus. Finally the proportion of the limbs to the body are those of Dsilotrachelosaurus.
At present it scems best fo place Rhiticonia provisionally among the primifive Sauropferygia that
cluster around DPisilofrachelosaurus.

Summing up all, it seems best to distinguish among the Nothosauroidea two groups; one for
the type Pachypleurosaurus, the other for the type Lariosaurus. The Pachypleurosauridae comprise
the genera Pachypleurosaurus, Daclylosaurus, Anarosaurus, Simosaurus, Proneusticosaurus and, pro=
visionally, Neusticosaurus. In the Nothosauridae the genera DPisilotrachelosaurus, Phygosaurus, Macros
merosaurus, Lariosaurus, Nothosaurus, Cymatosaurus and (Fermanosaurus, have to be placed fogether.
Distosaurus differs to some extent from Nothosaurus, but only the skull is known, thus nothing posis
five can yet be said about this genus and the same holds good for Darfanosaurus, of which only the
vertebral column is known. Anyhow, Pistosaurus may belong somehow fo the Nothosauridae.

If one accepts thesc ideas the basis of a classification, the different sysiematic units of Nothos

saurians must be defined as follows:
Suborder Nothosaurcidea.

Family Pachypleurosauridae; anterior outline of skull oval, anfibrachium relatively short.
Subfamily Pachypleurosaurinae ; femporal openings small, no suborbital vacuities.
1. Pachypleurosaurus: neck short, 15 cervical, 20 dorsal and 3 sacral vertebrae; fail long;
humerus siraight and longer than femur.
2. Dactylosaurus: neck elongated, 16 cervical, 20 dorsal, 4 or 5 sacral vertebrae; tail long;
humerus with tuberosity and longer than femur; coracoid narrow ; ischium and pubis broad.
3. Anarosaurus: neck long; 19 cervical, 21 dorsal vertebraec; humerus with fuberositv and
shorter than femur.
Subfamily Neusticosaurinae: suborbital vacuities present; skull somewhat elongaled.
1. Neusticosaurus: 20 cervical, 24 dorsal, 3 sacral vertebrae; humerus longer than femur ;
anterior extremity somewhat shortened.

Subfamily Simosaurinae: suborbifal vacuities closed, temporal openings relatively large, humerus
and femur with strong muscular attachments, six sacral vertebrae, ventral pelvic elements broad.
1. Simosaurus: only skull known: definition as above.
2. Proneusticosaurus : only body known, definition as above.
Family Nothosauridae: temporal openings large, fibia relatively short,
Subfamily Lariosaurinae : suborbital vacuities present, skull not elongated.
1. Psilotrachelosaurus: 19 dorsal vertebrae : coracoid narrow ; pubis and ischium broad ; incoms
pletely known.
2. Phygosaurus: 24 dorsal verfebrae: coracoid slightly expanded; humerus short and broad
but not curved ; ischium and pubis moderately expanded.
3. Lariosaurus: outline of skull oval; I8 cervical, 23 dorsal, 5 sacral vertebrac : humerus shors
fer than femur and well curved; coracoid broad; ischium and pubis broad.
4. Macromerosaurus : outlinc of skull oval premaxillary somewhat constricted ;: coraceids narrow,
21 cervical, 21 dorsal vertebrae; humerus shorter than femur and only stightly curved.
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5. Rhiticonia: premaxillary forming a rostrum; 18 cervical, 21 praesacral, 4 (?) sacral vertebs

rac, pelvis moderately broad ; humerus nearly straight and shorter than femur.
Subfamily Nothosaurinae : suborbital vacuities closed ; skull clongated ;

1. Nothosaurus: facial part of skull strongly elongated ; nasals meefing in median line; median
part of pterygoidea extending far backward; 19 cervicals, 21 dorsals, 3 sacrals; coracoid broad; hume~
rus strongly curved and about as long as femur; anferior extremity somewhat abbreviated.

2. Germanosaurus: snout relafively short; nasals separated in median line by premaxillaries ;
median part of plerygoidea extending far backward ; fronfals bordering orbits ; skeleton unknown.

3. Cymatosaurus: snout relafively short; nasals separated in median line by premaxillarics; me-
dian part of pferygoidea extending far backward ; fronfals excluded from orbits by prefrontals and posts
fronfals ; skeleton unknown.

4. Disposaurus: snout strongly elongated ; pterygoidea not exfending backward in median line;
skeleton unknown. (This genus may have the rank of a subfamily or may be related to Rhaticonia.)

It seems premature to discuss the genefic relations of the different Nothosauroidea for the trend
of evolution in the different groups is yet obscure, but it seems as if a very strong and not even
adaptive radiation would be splifting up the whole group in a perfectly irregular manner. The same has
been observed in the Dolichosaurinae and is considered to be due to arrostic changes.!)

IV. HELOCHELYDRA AND HYLAEOCHELYS, TWO LITTLE KNOWN TORTOISES
FROM THE WEALDEN AND PURBECK FORMATIONS.

A) Helochelydra.

The remains, on which the new genus Helochelydra is based, are the specimens of the British
Museum (Nat. Hist.) bearing the register number R. 171 that have hithzrio been included in the genus
Trefosternum. These pieces have been described in a joint paper by Lypekker and Bourengrr (III
626). They were all found at Brook on the Isle of Wight in a Wealden stratum which has only yiels
ded, according to verbal information given to the author of this paper by the late Mr. R. W. HooLEY,
remains of this one genus of fortoises and an isolated cervical vertebra of a Pterosaurian.

The reason for separating the genus of forfoises occurring in the Wealden at Brook from the
Purbeck remains called 7refosternum will be discussed at the end of this paper.

The type specimen of Helochelydra consists of four neuralia, the nuchal bone, the pygal bone,
several rib plates, and several marginal bones, the hyo-, hypor and mesoplastron, the entoplastron, one
sacral vertebra and practically the whole of one side of the scapular and pelvic girdles.

Supplementary pieces coming from the same spot as the type specimen are in the HooLEY col-
lection, and consist of rib plates, marginal plates, and the upper end of one humerus.

The general outline of the carapace of Helochelydra is shown in figure ¢ A. Figure 8 B
shows the outline of the plastron including the xiphiplastra, which have been added according fo
evidence afforded by the allied genus Helochelys (II1 688).

1) Noecsa, F.: Heredity and evolution. Proc. Zool. Soc. London, 1926,
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As seen in fig. 7 A the general outline of the carapace in Helochelydra is much the same as in
Chelydra and Chelone, with the exception that the posterior part is more rounded in the new genus.
The nuchal is deeply excavated and the first marginal bone on cach side curves rapidly backward.

After having joined the two fores
most marginals fo the nuchal bone it
became evident, that the process which
had been considered as the costiform
process of the nuchal was in reality
the upper anterior and inferior end of
the axillary buttress reaching remarkably
far forward (Fig. 7 C). A similar struc-
ture is visible in Kallokibotium (111
734) and to some extent also in Thos
lemys (II1 3t). The marginals abutting
against the nuchal are already deeply
excavated and form the anterior boun~

dary of the sternal chamber.
The pygal tone is much broader

than long and broadens rapidly back-
ward. It recalls the pygal in Heloches Fig. 7. Carapace and Plastron of Helochelydra. A) Carapace from
lys and differs markedly from the above; B) Plastron; C) Nuchal from inside.

pygal in Peltochelys (I 274). The marginals fouching the pygal are moderately excavated, their in<
ferior rim is, however, thick and smooth and shows that this part was not in contact with the plastron.
In the penultimate marginal the excavation is much stronger and the inferior borders are serrated;
thus these marginals evidenily already reached the plastral buttress. All the other marginals were liker
wise joined fo the plastron by suture.

The excavation on all the marginals is deep and Vsshaped. The broadened parts of the rib plates
were all in close contact with the marginal bones. Fontanelles, as for example in Chelydra, were cer<
tainly absent. The free distal and narrow ends of the ribs were fixed as in Chelydra in grooves on
the marginal bones. The last rib plate was remarkably broad and had the rib on its anterior border; the
first rib plate was likewise somewhat broader than the rest but not as broad as the last. Since none of
the infermediate rib plates show the sulci for the dermal shields, their exact position in the carapace is
open fo some doubt.

The neural bones are indented behind, the breadth is greater in the anferior than in the posterior
ones. All resemble very much the neuralia in Helochelys. The centra of the dorsal vertebrae are
relatively short. They are laterally compressed in the middle, but strongly expanded at both ends. Their
compression recalls rather the Pleurodira and some Amphichelonoidea than the Crypfodira, for in the

latter a lateral compression is frequently wanfing, while it occurs among the Pleurodira. This feafure
seems fo vary among the Amphichelonoidea.
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One of the sacral vertebrae bore a strong sacral rib, having a rather thick median end.
This again recalls some Amphichelonoidea (Glyptops, Baena, III 473) and the Chelydridae.
The plastron is comparatively well preserved.

The large diamond-shaped entoplastron recalls the same bone in Naomichelys and to some ex-
fent the enioplastron in Helochelys. It differs from the Purbeck entoplastron (76325) assigned by
Lypekker to Trefosternum (III 517). The exterior and anterior margin of the hyoplastron is much the
same as in Helochelys. Some digitate impressions on the anterior and interior part of the hyoplastra

show that the epiplastra extended far backwards. This occurs in Dermatemydidae, Chelydridae and
primitive Trionychidae.

Since the whole skeleton of Helochelydra is disintegrated along the sutures of the bones, and since
onc line of separation crosses the plastron fransversely behind its middle and another such line is vi=
sible further in front cn the left side, a distinct and broad mesoplastron seems to have been present.

Such a mesoplastron occurs in Helochelys, Trachydermochelys (IIl 29) and many Amphichelonoidea.
The bridge of the plastron was very broad.

An isolafed rib showing exceptionally the margins of the dermal scutes, indicates that the neural
scutes were not very broad. Inframarginal scutes seem to have been present.

The shoulder girdle
(fig. 8 b) has a long rod-like scapula
(sc) broadening just a little towards
its base, heavy comparatively short,
distally clubsshaped acromia (a),
that are decidedly friangular at their is
distal ends and thus resemble the
acromia in Chelys and Chelodina.
The coracoids (co) are remarkably
broad and short. Such coracoids Fig. 8 Pelvis (a) and scapular girdle (b of Helochelydra.

[ 4

suggest those of the Amphichelonoidea and the Tesfudinidae. There exists no neckslike constriction
between the glenoidal cavity and the rest of shoulder girdle as is, for example, visible in the Pleurodira.
In this again Helochelydra recalls some — but not all — Amphichelonoidea, for example Kalloki=
botium, and the recent Chelydridae. In the figure the long scapula is perspectively shortened.

The upper part of the humerus marked 272 in the HooLEY collection, which was found at Brook

and evidently also belongs to Helochelydra, agrees well in size with the scapular arch of the type and
shows Chelydroid build.

The pelvis (fig. 8 a) is also built on the same plan as in Chelydra but it also recalls
some Amphichelonoidea. The ischia and pubes are not bent downward at their distal ends as in the
Pleurodira or in Kallokibotium, but are situated in a nearly horizontal plane, as in Glyptops and the
Chelydridae. The obturator foramen was large. As in Chelydra there seems to have existed. no
median osseous bridge between the ischia and the pubes, and even if such a ridge was present it
can only have been very narrow. This distinguishes Helochelydra from Glyptops and Baena.
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The pubes are clongated, the ischia are narrow and have each a strong and pointed posterior
process, as have those of the Amphichelonoidea and the Chelydridae.

The sculpture in Helochelydra is the same on the carapace and on the plastron, and very cha-
racteristic. It consists of very small, comparatively high, cylindrical bony bodies, the size of which may
vary according to the different regions. Their upper end is always decidedly hemisphaerical and their
transverse diameter is frequently less than their height. When becoming detached from the bones bes~
neath, these cylindrical bodies always leave a well~defined concave scar, and the formation of this scar
proves that the texture of these bodies is denser than that of the underlying bone.

The cylindrical bony bodies are always very distinctly separated from each other and a fusion of
two such bodies has never been observed.

The sulci marking the borders of the different dermal plates cannot be made out clearly in the
specimen No. R. 171, but on the rib already menfioned one can see that such a sulcus consists of a

narrow zone devoid of cylindrical bodies.
As evident from this description, the sculpture in Helochelydra is exactly the same as in Helos

chelys and Naomichelys (III 473) and recalls fo a cerfain extent Trefosternum and Trachydermochelys.
From the two latter Helochelydra differs, for in these types the bony tubercles are much flatter, their frans-
verse diameter is much greater than their height, and because in the latter the separate tubercles have a
tendency fo agglufinate. This is well shown on the type specimen of Trefosternum Blackwelli figured by
ManteLL in 1827 (III 633) and can also be seen on some fragments of Trachydermochelys. Since
the tubercles produce also in Trachydermochelys a scar when broken of, they recall Helochelydra.
Among recent fortoises a sculpture recalling the one in Helochelydra is only seen in the genus Emyda.

On account of the presence of a broad mesoplastron, the probable presence of axillary and ins
guinal buttresses, a very broad coracoid, and a humerus and pelvis of chelydroid type, Helochelydra
and the allied Helochelys, and probably Naomichelys, belong to the Amphichelonoidea. Since they
more resemble Glyptops and Baena than Dlesiochelys, Kallokibotium, or Thalassemys, they must be
classed among the Pleurosternidae. Together with Trachydermochelys and the poorly known Trefoss
ternum they seem to form a small natural unit that may be considered a special subfamily equal to
Pleurosterninae and Baeninae. This subfamily must be called Helochelydrinae. The following are the
distinctive characters of the hitherto known members of this group:

1. Helochelys, Mever. Entoplastron somewhat broader than long. Anterior part of carapace with
wide and rather shallow excavation. Sculpture with high cylindrical tubercles. Cenomanian, Germany.

2. Helochelydra, Nopcsa. Entoplastron as broad as long. Carapace with very deep nuchal exs
cavation. Sculpture with high cylindrical tubercles. Wealden, Isle of Wight.

3. Naomichelys, Hay. Entoplastron longer than broad. Sculpture with small short little tubercles.
Morrison formation, N. America.

4. Trachydermochelys, SEeLEY. Entoplastron broader than long. Carapace straight in front. Sculp-
ture consisting of round large flat tubercles that rarely agglutinatc. Cambridge Grecnsand, England.

5. Tretosternum, OweN. Entoplastron posteriorly lyriform and longer than broad. Outline of carapace
unknown. Sculpture consisting of small round low tubercles that somefimes agglutinate. Wealden, England.

The Belgian DPeltochelys (Il 2t4), which has been identified with Trefosternum, differs, as
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L. Dotro kindly informed me, from Helochelydra by the different shape of the first marginal bone,
by the whole structure of the pygal region, by the lack of a mesoplastron and by the complefely diffes
rent sculpture. Affer an examinafion of the type specimen I can only confirm Prof. DoLLo’s view.
From Trefosternum Delfochelys differs in the shape of the entoplastron and by its sculpture. Peltoche=
lys is evidenfly not an Amphichelonoidean, but may be a primifive Dermatemydean. Gaupry's Tres
tosternum ambiguum (III 361) from the Crefaceous of the Mont Aimée likewise does not belong fo
the genus Trefosternum. Owing to the courtesy of Professor BouLE, the type specimen could be stus
died. Only the plastron is known. This is covered with numerous broad and shallow anastomosing
furrows that fo some extent run transversely over the plastron. The bridge is covered with broad, flat
tubercules, that are formed by the close joining up of the anastomosing furrows. This sculpture recalls
fo a cerfain extent that of Puppigerus parvitecta from the American Eocene (IIl 473). Trefosternum
ambiguum has no mesoplastron, no inframarginal scutes and shows on the entoplastron fraces of four
dermal sulci that touch each other. Trefosfernum ambiguum evidently does not belong to the Amphis
chelonoidea, but probably to the Emydinae. A piece that does belong fo the genus Helochelydra is
a fragment described and figured by Sauvage (III 861) under the name Tropidemys.

B) Hylaeochelys.

During a visit fo the Geological Depariment of the Universily Museum at Oxford, my atiention
was affracted by a large and well preserved Chelonian from the Purbeck of Swanage. The fofal length
of the specimen in the middle line of
the body is 46 cm, the breadth 48
cm. By being just a frifle broader than
long, the new specimen is at once
well distinguishable from Pleurosfers
num. Except when dealing with full
grown specimens, however not too
much weight should be atiribufed to
the proportion of the length and breadth,
because it varies considerably with age.
As in some species of Pleurosternum
and in Dlesiochelys, the oufline of
the shell is equally rounded with a
small emergination for the neck.

The specimen (fig. 9) shows
nine neurals, the nuchal, the pygal
and twentynine marginal bones. The
neurals one to seven are all longer than
broad. The second, third and fourth are
Fig. 9. Carapace of Hylaeochelys Solassi n. sp. the narrowest and longest; the first
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and the fifth are equally broad but both shorter than the “infervening neurals. Number seven is
nearly as broad as long and has the shape of a lyre. The eighth neural is a small, somewhat
quadrangular bone with convex posterior outline. It is separated from the ninth neural bone by the
cighth pair of ribs meefing for a short distance in the middle line of the body. The last neural
is as small as the eighth and has a pentagonal oufline, with the apex of the pentagon directed for=
ward. The length of neurals one and five is about 4 cm, the length of the second, third and fourth
about 5 cm. The seventh is only 3 cm long and the eighth and ninth finally atfain each only a length
of approximately 1'5 cm. The breadth of the neurals varies from 2°5 to about 1'5 cm. The reduction
of the last neurals at once separates this fossil from Pleurosternum, Glyptops (IIl 277), and many other
genera of this group and places it close to the genus DPlesiochelys (Il 277), where such a reduction
seems to occur in Plesiochelys vectensis (LI 502). It is however only in the Thalassemydidae that
such a reduction is frequent. The eight costal bones are nearly equally developed, for the breadth of
the first pair is not much greater than that of the other anterior ones. The breadth of the first pair of
costal plates near the middle line of the body is 6 cm, that of the costal bones two fo five about
4 cm, and that of the costals six to eight about 3 cm. The ribs two to seven are broader on their
distal ends. From the fifth rib a gradual curving backwards can be noted, that is more marked in the
posterior ribs. A similar relative breadth of the cosfals as in the new specimen is fo be found in different
Dleurosterninae, Baeninae and in the Plesiochelyidae. In the new fossil and in most Plesiochelyidae
the narrowness of the last three cosfals is however more marked than in the other groups.

In Hylaeochelys (IIl 768) to which the new specimen resembles in the development of narrow
neural bones and of broad vertebral scutes, the first rib is not broader than the rest and the narrowing
of the posterior ones is somewhat less marked. Curiously enough the pygal is a simple bone and not
double, as in most Amphichelonoidea. Excepfions are however to be met with in Plesiochelys Han~
noverana (III 801), Baena antiqua and Compsemys parva. Consequently the simple nature of the pygal
may be considered as an individual variation, or variation produced by age. The nuchal bone is much
broader than long, it recalls the nuchal of Hylaeochelys and differs somewhat from the nuchal in Ple~

siochelys. The latter is generally less broad. Most of the other Amphichelonoidea show a less abbrevia~

ted nuchal.

The most characteristic feature in the new Plesiochelysis to be found in the development of the
scutes. The verfebral scutes are broader than in any known fortoise. Short vertebral scutes, in which
the breadth exceeds the length, can be found in many primitive mesozoic fortoises, for such scutes occur
in Triassochelys, Proterochersis, Kallokibotium, some species of Plesiochelys, Hylaeochelys and some
Thalassemydae (III 734), in no species however, is the disproportion befween breadth and length marked
to such an extent as in the- Oxford fossil. In the young Plesiochelys minima (III ©38) and Hylaeo-
chelys (Il 7€8) which are both characterized by very broad verfebral scutes, the rafio of the length fo
the breadih in the third verfebral scute is only somewhat more than 1:2, while it is about 1:3 in the
new fossil. The broadening of the fourth vertebral scute is so great in the new fossil, that its lateral
point touches the ninth marginal bone. Thus on this bone five scules meet, which fact is unique among

tortoises. Considering the great variety of the shape of the verlebral scufes in the different species of
4
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Plesiochelys, the very great width in the Oxford specimen can scarcely have more than specific importance.
It is enough to refer, in this istance, to the narrow vertebral scutes in Plesiochelys vectensis (I1I 502)
in Dlesiochelys Brodiei (LIl 621), in Efalloni (XIII 112), in Plesiochelys Jaccardi, to the broader
scutes in Plesiochelys Hannoverana (Ill 801), Plesiochelys Choffati (111 864), Plesiochelys Soloturensis
(IIT 850) and Plesiochelys Langhi (Il 850) and to the very broad scutes in Plesiochelys minima
(IIT 738). It is true that the latter does not scem fo be a full grown individual and that the broadness
may therefore be due to age, for in many young torfoises the vertebral scutes are broader than in the
adult specimens. The first vertebral scute of our fossil is remarkably small, short and broad and recalls
Hylaeochelys.

The sulcus belween the cosfal scutes and the marginal scufes is situated exclusively on the mars
ginal bones, as is the casc in all DPlesiochelydae, but not in Pleurosterninae. It is further away from
the costormarginal suturcs than in the Baeninae.

The costal scutes arc remarkable for their small size that is brought about by the widening of the
verfebral scutes. Especially the fourth costal scutc is very small, as in Tholemys (Il 31), Hylaeochelys
(IIT 768), Kallokibotium (IlIl. 734) and as in some species of Plesiochelys [Pl Jaccardi, Pl. Solo~
turensis (IlI. 850). PI. Hannoverana (111. 801).]

Whith regard to the systcmatic position of the Oxford fossil, there can be no question about its
belonging to the genus Hylaeochelys. The differences that can be remarked on the skeleton consist only
in the broader development of the first rib in the new fossil and in the different structure at the end
of the last neural bones. In the scutes only those somewhat variable differences are more accentuated
which separate Hylaeochelys from Dlesiochelys.

The relative breadth of the neuralia varies a good deal in recent tortoises according to age, and
the same is the case in the different species of Plesiochelys. They are elongated in some species, as
Dl Etalloni and Soloturensis (III 112), but much shorter in others as Dl vectensis, or Pl. pumilis
(XIII. 112). The shape of the nuchal is also subjected to great changes, being broad and short
in Plesiochelys Choffati, but long and narrow in Pl Brodiei, and some similar changes are ob~
servable in the vertebral scutes of the Plesiochelydae. In consequence of all this, none of these
characters in Hylaeochelys can alone be used for a generic separation, but altogether they are enough
to scparate Hylaeochelys on the one. side and Plesiochelys Brodiei on the other from the rest of the
Plesiochelydae.

For Plesiochelys Brodiei the new generic name Brodiechelys may be created; in Hylaeochelys
one may perhaps distinguish the older species H. latiscutatum and the new species H. Sollasi. The
Oxford specimen is the type for the latter species. A genus evidently closely allied to Plesiochelys is
the genus Tholemys.

How far the differences remarkable in those species of Plesiochelys, that have not been established
by RumMeEvEr but by other authors, are due to sex and age, will perhaps be elucidated when once the
new material collected in Solothurn and the splendid material collected at Biickeburg by Professor
BatirrstEdT will have been exactly studied.
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V ON THE SKULL OF THE UPPER CRETACEOUS
DINOSAUR EUOPLOCEPHALUS.

At present not less than seven types of skulls of armoured Dinosaurs are known. These are
Scelidosaurus (IX 917), Stegosaurus (IX 318), Tréodon (IX 340), Panoplosaurus (IX 974), Ankylo-
saurus (IX 91), Protoceratops (IX 343) and the different Ceratopsidians. The skulls of Scelidosaurus,
Stegosaurus, Trdodon, Panoplosaurus and different Ceratopsidians have been described in detail, of the skulls
of Protoceratops and Ankylosaurus hitherto only preliminary accounts were given. Owing to this it seems
advisable to give the description of an isolated skull (Pl. V fig. 1—4) belonging to the Ankylosaurus
group, that is preserved in the Natural History Museum in London, under the registersnumber R. 4947.
It was found by the late W. CurrLEr in the Belly River Beds of Red Deer River, Alberta, Canada.

This skull is in a very good state of preservation. It recalls in a general way Ankylosaurus and
still more Euoplocephalus (called by Gimore Europocephalus, XI 337). The posterior portion of the
skull is flat above. On cach side this flat surface is bordered by another flat surface, that descends obli-
quely oulward and downward. Its posterior margin is straight. In consequence of this arrangement this
part of the skull resembles to such an extent to Pareiasaurus (II 586) that there is no doubt that if the
posterior part of this skull would have been found in rocks of unknown age, it would have been put
down as Dareiasaurus. In the anterior part the skull slopes forwards and sidewards. The anferior con-
tour of the skull is broad and rounded. Thec nostrils are placed forward and but very slightly sidewards.
They arc rather large. The orbits are placed sidewards and are about round. They are comparatively small
and behind the middic of the skull. The whole
upper part and the side of the skull is covered
by dermal plates, covering all the sutures. The
arrangement of the plates is exactly the samc
as in the skull described by Gumore as Euros
pocephalus. The jaw is protected by three large
plates and the projecting large nasal scute,
characteristic for Europocephalus is also present.
The posterior and inferior part of the side of
the skull is profccted by a large dermal platc,
having a thickened and rounded inferior bors
der. This plate adheres firmly to the quadrato-
jugal. Spineslike squamosal projections, as
characteristic for Ankylosaurus, are missing.

Viewed from behind, the skull is even

more parciasaurian than from above. To prove
this resemblance, it has been found appropriate
to place drawings (fig. 10) of the posterior

. . . Fig. 10. Skull of Embrithosaurus (abo > .
aspect of the skull of a Pareiasaurian (Embrix {below) from (l:ehi:ii). and Eueplocephalus

g4
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thosaurus) and that of the posterior aspect of the skull of Euoplocephalus side by side. The single
differences that become remarkable at the first glance are, that Euoplocephalus has above the foramen
magrum {wo oval tuberosifics that are absent in Embrithosaurus and that the pterygoidal part of the
quadrate is devcloped otherwise. The differences in the alfitude of the skulls of the two genera are due
fo a post mortem deformation in Euoplocephalus.

All the bones of the base of the skull are fraversed by numerous cracks, while the sutures are all very
well closed. The result of this is that an identfification of the elements of this region encounters greatest
difficulties. The large condyle is clearly visible. It is somewhat flattened and directed obliquely backward
and downward. This indicatcs that in the normal position the skull was carricd so as to make an obfuse
angle with the neck. The foramen magnum opens backward and the condyle does not project beyond
the foramen magnum. The basioccipital is not much longer than broad and its fransverse section is
about rectangular. Its sides are tordered below by two short, stout and rounded ridges with a longitus
dinal shallow grove beiween them. These ridges mun from the condyle fo the paired fubera bastoccipis
talia. The basipterygoidal processes of the basisphenoid were not far in front of the tubera basioccipis
falia and can only have bcen very short. On account of fragments of the pterygoids laying upon them
and reaching backwards to the tubera basioccipitalia, their shape can no more be made out.

Laterally of the condylc and somewhat above of it the exoccipitals are given off in a nearly horizontal
direction. These join again by mcans of the paroccipital process to the upper end of the quadrate. The
quadrate is a long, straight and not very thick bone, the upper head of which was evidently lodged
rather freely in the squamosum. Its lower part is slightly inclined forward and bears on the lower end
the very flat and small arficulaling surface for the mandible. This shape of the arficulating surface of the
quadrate is, as shall be shown furtheron, in good correlation with the feeble function of the jaws. On the
interior part of {he quadrale a huge wing is aftached, that joins the posterior part of the pterygoid. The
gquamosal is visible on the right side of the skull from bclow. It is a deeply concave bone, that caps
the upper end of the quadrate and has, inside of this cup, a curious friangular process that is furned
dowr.ward. This process is placed at right angles fo the long axis of ke skull and placed quite near to
the opistothic. Its meaning is not casy fo make ouf, it seems however likely that after the closing of the
upper temporal fossae it served as a surface of attachement fo some of the muscles of the lower jaw.

The pterygoids are not quitc easy fo describe. Behind and on the sides they consist of an elon~
gated, rather narrow wing that extends backward and ouiward and joins the quadrate. Further in front
and on the side they consist of a verfical plate of tone that is placed transversely and gradually curves
in such a way inwards fowards the middle line, that its concave side is directed forward. Near the
middle line- of the skull two likewise verfical laminae of bone occur, that are directed straight forward
and scem fo ke placed just in front of the basipierygoid processes. These plates extend far forwards but
their median part is missing. They likewise yet belong fo the pterygoid. On each side of the skull the
exterior and anferior plate of the pferygoid shows a very large perforation.

Latcrally the pferygoid reaches about to the place where the jugal and the maxillary meet, but a
separate cctopterygoid can not be distinguished. It was probably present as a separate bone but
now it is included in that part of the pterygoid that is situated behind and ouiside of the large foramen
perforafing the anterior and exterior part of the pferygoid. The verfical position of the anterior branch
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of the pterygoid gives fo the roof of the mouth a very curious appearance. The mouth has the shape of
an enormous vault that is separated in the middle by two longitudinal septa. It is very difficult to say
wethcr fwo friangular plates, that are placed inside and in front of the pterygoids and near the middle
line of the skull actually belong to the pterygoids. Anteriorly they give off two narrow elongated processes,
that reach nearly fo the inner choanae. Behind they seem to confinue each in a verfical bony lamina
that is missing to the greater part, but seems fo have joined those vertical median laminae that were
given off by the plerygoids at the basypterygoidal processes. If this reconstruction of the palate is right
then one must assume thatf the large openings placed in front of the concave wings of the palate and
on the side of the median verfical laminae were everywhere bordered by the pterygoids. In such a case
they correspond to a cerfain extent to those apertures, that are visible in the anterior parts of the ptery~
goids in Tyrannosaurus (IX 870). According fo this explanafion the difference in the structure of the
pterygoids of both genera would chiefly consist in the enormous inferior hollowing out of each pterygoid
in Euoplocephalus. Having thus identified the median part of the palate, it becomes relatively easy to
defermine the nature of those two crooksshaped bones that are placed laterally of the anferior prolong~
afions of the pierygoids and interiorly of the maxillaries. These two comparatively small, flat bones, that are
at present just a litfle out of position, can only be the palatines. They abut against the maxillary near the
anterior end of the alveolar fossa. The vomera are too much broken up and too much restored with plaster
fo deserve description and the sutures beiween the vomera, the maxillary and the premaxillary can neither
be detected. The large inner choanae are situated in front of the region, where the vomers are suspected.

The anterior oufline of the skull is broad and rounded, recalling thus Embrithosaurus and to
some extent Whaitsia (II 341). It is edentolous and armed with a horny beak. The inside of the lower
surface of the premaxillary is rather flat. The maxillary bears on its interior slope a shallow alveolar fossa,
that has a slightly sigmoidal curve. It is very remarkable that the row of teeth is not placed on the lower border
of the maxillary bone bui on the interor slope (IX 337). The margin of the maxillary bone shows near
the anterior end of the alveolar fossa and outside of it an elongated bony projection, as occurs in the
tuskless Dicynodontidae. Both the interior position of the evidently strongly reduced teeth as this projecs
fion of the jaw strongly recall the jaw of the Endothiodontidae. The premaxillary was surely edentolous.

Together with the transferring of maxillary teeth to the inner margin of the jaw, the development
of the projection at the suture between the premaxillary and the maxillary is a remarkable case of con-
vergence between Euoplocephalus and some Anomodonts, as Esotherodon (Il 101), Endothiodon (II 488),
Chelyrhynchus (Il 340) and all the tuskless Dicynodonts. This convergence is all the morz surprising
as the feeble arficulation of the mandible and the broadly rounded outline of the skull in Euoplocephalus
are in marked cenfrast fo the more poinfcd beak and the strong arficulation of the lower jaw of the
Anomodontoidea. Together with the fact, that remains of Anomodonfoidea of different size are compara=
fively frequent, while remains of Euoplocephalus are rare, this contrast is of biological importance; it
shows that, although the locomotion of both types was practically the same, the diet and hence the mode

of living must have been very different in the two types.
As evident by the description, Euoplocephalus is closely allied to Ankylosaurus and somewhat

less to Panoplosaurus, while it differs well from Scelidosaurus, Stegosaurus and all the Ceratopsidae.
From Panoplosaurus Euoplocephalus differs by fhe much greater number of the irontal and parietal
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dermal scutes, by the more rounded outline of the mouth and the flatness of the skull. In the heavily
armoured Thyreophoroidea Trdodon and Struthiosaurus the skull is built on altogether different lines.

Struthiosaurus that is a quadrupedal Dinosaur closely allied to Trdodon, is going to-be described in
part V of ,Dinosauricrreste aus Siebenbiirgen while the bodysskeleton of an armoured Dinosaur, that
is somcwhat allied to Euoplocephalus forms the subject of the following note. In this note also a more
defailed discussion of the relationship of all those Thyreophoroidea will be given, that cluster round
Euoplocephalus.

V1. SCOLOSAURUS CUTLERI, A NEW DINOSAUR.

The specimen that forms the subject of this note was discovered, as the skull of Euoplocephalus
by the late W. E. Cutikr on the banks of the Red Deer River, Alberta, Canada. Professor
Parks of Toronto informed F. A. Barthegr, the Keeper of the Natural History Museum in London,
that according fo information gained from Mr. Lrvi STerNBERG ,it seems that the specimen was found
in the Belly River series, Upper Cretaceous, about one half mile below «Happy Jack» ferry on the Red
Dcer River. This would make the location in Dzad Lodge Canyon, where the erosion valley is narrow
and the banks stcep. The canyon is nearly 400 feet deep and the skeleton was found about halfway up*
The specimen belongs to the British Museum (Natural History Museum). Its register number is R. 5161.
and it was first referred to in an article published in the Illustrated London News on Sept. 11. 1926.

This specimen is the finest armoured Dinosaur ever discovered and the single one in which nearly
all parts of the dermal armour are preserved in situ. The specimen surpasses, as far as I am aware,
all similar specimens preserved in the various American Museums. In consequence of its unique state
of preservation it is of greatest scientific importance and I consider it as a very high mark of esfima=
tion, that I was permitted by F. A. BatHer, the Keeper of the Geological Department of the Natural
History Museum, to give the first description.

The picce forms the type of the new genus Scolosaurus, this name being derived from the greck
oxnlog (thorn) to indikate the spiny nature of the creature, as already alluded to in its first description.
The specific name Cutleri is given to commemorate the late W E. CurLer by whom it was discovered.

When discovered, the skeleton of Scolosaurus was laying on its back. It is imbedded in a very
fine sand which is, as a microscopic invesfigation showed, of acolian origin. In some places this sand
passcs info a fine clay that evidently originated from finer dust. In the bodycavity of the animal a well
preserved leaf of Platanus sp. indet. was found, which shows, as a dried leaf generally does, an undus
lated surfacc. Both the nature of the sand and the shrivelled state of the leaf show that the skeleton of
Scolosaurus did not get imbedded in the sediment under water, but on some dry place, otherwise the
lcaf would have flattened out.

The removal of the skeleton from the spot, where it was discovered, to the Natural History Museum,
was donc with the greatest care in a series of large blocks and it was only after that these had again
been fitted together and the working out of the skeleton had begun, that the impression of the entire
skin of the animal was discovered.
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The preparation, that demanded the greatest care, was carried on with interruptions from 1915 fo
1926. Many technical difficulties had to be overcome but the »Mason« of the Geological Dzpartment,
.. E. ParsoNs again gave a magnificent proof of his masterly skill and patience. With exception of
the hcad, an unknown part of the tail and the extremities of the right side, the skeleton is complete. Apart
from the lower arm and manus of the left side, of which the bones have been twisted backwards and
dislocated, all bones are more or less in natural connection.

The fossil is at present 398 c¢cm long and 170 c¢m broad. The neck is somewhal bent to the left,
thc upper arm is stretched horizontally outward in natural position, the forearm is bent at a right anglc
to the upper arm. In spite of being dislocated by a twist it is directed verfically downwards. The femur
is laying, as the humerus, horizontally and its distal end points obliquely forwards. The fibia is likewise
placed horizontally and forms a rather sharp angle with the femur. The bones of the foot are yet in
conncction with the lower leg, but pressed against the vertebral column. The clumsy fail forms the
straight confinuation of the body. On the whole dorsal part of the skeleton the impression of the skin
is marvcllously preserved and confains all its different elements in situ. On the ventral side parts of the

skin are preserved on the neck and on the upper arm and fraces of the skin are visible on the ventral

side of the fail.
A) Description.

Vertebrac and ribs. Twenty presacral, five sacral and thirteen caudal verfebrae are pre-
served. Owing fo the lack of the head and even of the axis and to the fact, that the transitory vers
tebra between the cervical and dorsal series is imbedded in the matrix, the exact number of the cervical
vertebrae can not be defermined. Centra of six cervical vertebrae are clearly visible. Probably a
scventh occured, which is laying in front and above the coracoidea, at present however this vertebra is
not cxposed to view. The centra of the six cervicals form an arch of 130 degrees. Being arficulated
with each other, they indicate a fairly great flexibility of the neck. The length of the centrum of a cer~
vical vertebra is 7°5 cm, but nothing can be said about its shape.

The ncural arch is only visible on the second, fifth and sixth cervical but even here oaly to a
limited extent. From the paris visible in the fifth and sixth cervical it is evident, that in these two vers
tcbrae the arches were short and very high and had zygapophyses strongly elevated above the centrum.
Judging from the cross=section of the first cervical, which is visible on the anterior end of the specimen,
it seems as if this vertebra would have had a somewhat lower arch with powerful diapophyses, that
were directed straightly outward. A cervical rib is preserved on the fourth vertebra and the caudal end
of another, that may kelong to the first known verfebra or to one further in front, is preserved far in
front. The distal end of this ribs is straight and flattened and 12'6 c¢m long at the proximal fractured
end. It is 3'8 cm broad and fapers fowards the other end. The rib of the fourth cervical is at the
tuberculum 5 cm broad and also straight, but foo incomplete fo give any further indication about its
original shape.

Behind the cervical vertebrae follow nine free dorsal vertebrae and behind these yet four others that
are fused so as fo form a solid rod of bone. This rod is again coalesced with the sacrum. In spite of their
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carrying well developed ribs, the four fused dorsals may be fermed, to distinguish them at once from the
free dorsals, lumbaroid vertebrac. Similar vertebrae occur also in other armoured Dinosaurs.

The centra of the dorsal vertebrac arc visible on the inferior side of the specimen, the tops of
their neural arches on the superior surface. The cenfra of the free dorsals are well preserved. They arc
ncarly cqually rounded on the base and on the flanks and expand gradually but quite remarkably towards
both ends. Their lengthis 11°5 cm and in the transverse diamefer at the thinnest part 7°8 cm. At their
cxpanded ends they arc 156 cm thick. Aliogether these vertebrae are similar to those in Stegosaurus
(IX 318), Triceratops (IX 380) and Polacanthus (IX 818). Their distal expansion is stronger than in
Struthiosaurus (IX 1007), or Acanthopholis (IX 837). In the lumbaroid vertebrae the expansions at the
distal ends are missing, as is always the casc, when dorsal vertebrae fuse. As an example it is enough
to quote Polacanthus and Glyptodon.

The ncural spines of all the dorsal and lumbaroid vertebrae are feeble. They are thin and blade-
like, scarccly thickened at their upper end and fairly apart from each other (Plate VII fig. I).

The shape of the ribs (Plate VII fig. 1) varies in the different regions of the body. The fore-
most dorsal ribs show a very curious cross=section, for fo the posterior surface of the elliptical rib a thin flange
of bone is attachcd which adhers fo the rib with a concave surface. This flange can only be a proces~
sus uncinatus. It gives the rib a cranio-caudal breadth of 13 cm by a maximal thickness of only 2 cm.
The dorso-ventral dimcension of the processus uncinati could not be determined.

Ossified processus uncinati have not yet been discovered in Dinosaurs, their occurrence in Scolo-
saurus is however evidenily in correlation with the strong dermal armour of this genus, for they serve
to distribute the wcight of the great spines of the shoulder region evidently onto all the anferior ribs.

On the posterior dorsal ribs, which are not overlaid by gigantic spines, processus uncinai seem
fo be absent. The posterior dorsal ribs have a roughly triangular section with a flat superior surface
and a strongly rounded base. These ribs are 3'5 cm thick and 4 cm broad above.

A microscopic investigation showed, that these ribs are entirely built up of secondary and ferfiary
Haversian systems, as is nearly always the case in specialised upper~crefaceous Dinosaurs. The somewhat
irregular size and shapc of these systems in Scolosaurus deserve especial nofice. Contrarily fo all other
upper=cretaceous  specialised Orthopoda, in which the elements of the Haversian system are round or,
in consequence of touching each other, polygonal with a rounded center, in Scolosaurus the ouflines of
these systems are frequently elliptical. Thus they remind more of the Haversian system of the Sauropoda,

than of those of the Orthopoda.
Both the lumbaroid ribs as well as the prececding ones are transversely but moderately curved and

indicate a body that was flat and broad above and had abrupily descending flanks.

The lumbaroid ribs are all more or less modified. They are all broader than the dorsal ribs. Their
distal ends are overlapped by the preacetabular part of the ilium. The inner margin of this latter bone
runs obliquely forward and outward, and thus from above the first lumbaroid rib seems the longest
and the last the shortest. The three anterior lumbaroid ribs are only a trifle broader than the last dorsal
rib, for even near the vertebral column their cranioscaudal breadih is only 5 cm. Towards the ilium
they become even thinner. The last lumbaroid is broader and strongly modified. It is narrower near the
vertebral column and broaders towards the ilium. In this regard it resembles very strongly to the follow=
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ing sacral ribs, but whereas these have all got a ventral part, which unites the czntra of the sacral
vertebrae with the ilium, in this lumbaroid rib such a ventral part is absent. Near the vertebral column
the cranioscaudal breadth of the last lumbaroid rib is 5 ¢cm and near the ilium 8 cm.

Dorsally all five sacral vertcbrac as well as their corresponding sacral ribs are well visible (Plate
VII fig. 1), the centra of the sacral vertebrae are however strongly mutilated. The ends of most of the

centra of the sacral vertebrac are preserved and show, that here these vertebrae were strongly expanded.

The sacral ribs show their dorsal and ventral surface. On the dorsal side the sacral ribs one fo
three have the same shape as the last lumbaroid rib, the succeeding ribs, four and five, are narrower
than these. The first sacral rib is the longest, the last the shortest. On the ventral side (Plate V1
fig. 2) the sacral ribs are verfical laminae of bone, that are about 2°7 cm thick from fore to aft. The
dorso-ventral total height of a middle sacral rib is about 105 ¢cm. Owing to the ventral thinness of the
sacral ribs, the foramina that are placed between these ribs are all very large. They are all of equal
size and have an clliptical outline. In this regard Scolosaurus rccalls strongly Dyoplosaurus and fo a
certain degree also Scelidosaurus,

Thirteen caudal vertcbrac are preserved (Plate VI fig. 3) and an unknown number (about 3
or 5) are missing. The centrum of the first caudal is 8'5 cm long and 97 cm broad in the middle. It
is not fused with the sacral vertebrae, but the strong fransverse processes of this vertebra are directed
obliquely forward and touch, as in Dycplosaurus, on both sides the postacetabular process of the ilium.
The fransverse processes of the following vertcbrae are likewise yet directed somewhat foreward, owing
to their shortness they do however not reach fo the ilium. It seems quite likely, that in one or iwo of
these caudals the gap betwcen fransverse processes and the ilium was filled up by a ligament joining
these two parts together. The size of the fransverse processes gradually diminishes backward, a small
transversc process is however present even on the thirteenth caudal.

The chevron bones begin only on the fourth caudal. They are very strong bones, that are open
at their upper end and fused with this part to the posterior half of the centrum of the foregoing ver-
tcbra. In Orthopoda a fusion of the chevrons to the centra of the caudal vertebrae is comparatively rare.
It is known in Dyoplosaurus (IX 927), furthcron in a caudal, that has been described by Owex
(IX 917) as Cefiosaurus and that was later on called by Marsx and LyDEKKER, but probably errone-
ously, Morosaurus brevis. Finally this character has been observed in some of the distal caudals of
Acanthopholis (IX 837). Chevron bones that open at the upper end are furtheron known in the Cerafo-
psidae. In all the other systemafic units of the superorder Dinosauria at least the anferior chevron bones
are closed above. The pedicles of all chevron tones of Scolosaurus, even those of the thirteenth caudal,
are remarkable for their stoutness. They scem fo indicate that either a good part of thz fail, perhaps a
club as in Dyoplosaurus, is missing or that the tail f.nishes abruptly as in some of the fossil South
American sloths.!)

Ossificd tendons, as known in all orthopodous Dinosaurs occur also in Scolosaurus, but it is
only in the fail that traces of these are visible and consequently nothing can be said about their distris
buticn or arrangcment.

! Lvoexker, R: The extind Fdentates of Argentina. Ann. Mus. La Plata, Palacont, Argentina. 111 1895.
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Scapular and pelvic arches. Without endangering the precious impressions of the
skin, the scapular arch of Scolosaurus could not be entirely freed from matrix, and thus only the coracoids
arc well cxposed fo view. The scapulae are fo the greater extent imbedded in matrix, their upper ends
however visible on the dorsal side of the specimen, and their lower ends appear below. These observations
cnable one to fix the approximate length and the position of the scapulae. The length is about 56 cm,
the upper ends of both scapulae are 78 cm far apart, their lower ends approach each other at present
to 40 cm; in lifcime they were probably even somewhat nearer. This shows that the scapulae diverge
backward. Their blades are laying even at present flat on the ribs and their exterior surfaces look nearly
vertically upwards. This shows that the ribs below evidently retain their normal position and this is again
of importance for the reconstruction of the fransverse section of the fossil. If any remarkable displace~
ment of the scapulac would have taken place this would have affected the folding of the skin.

The shape of the glenoideal cavities and their surroundings is most peculiar. Whereas in all other
Dinosaurs, with two exceptions, the long axis of the glenocideal fossa is parallel to the long axis of the
scapula and circular only in Panoplosaurus and DPolacanthoides?), in the new Canadian fossil the long
axis of the glenoideal fossa is at right angles to the axis of the scapula and therefore horizontal and
not, as generally, vertical.

In this way the long axis of the glenoideal fossa of Scolosaurus is directed from fore fo aft and
attains 13 cm. The short axis is dorsosventral and only 7 cm. Panoplosaurus and DPolacanthoides,
in which the glenoideal cavity is circular, link Scolosaurus to the rest of the Dinosaurs.

The curious shape of the glenoideal cavity of Scolosaurus not only separates this genus well from
DPanoplosaurus, but it shows also how the humerus was placed. Among all reptiles, living and extfinct, a
glenoideal cavity, clongated in cranioscaudal direction occurs only in the Pareiasauridae where it is, as
Watson (I 577) has pointed out, in close correlation with the movement of the humerus: it forces
this bone fo move in horizontal plane only. Both in Scolosaurus and in Pareiasaurus the glenoideal
cavity is directed outward and even to cerfain extent backward. How much of the glencideal cavity
of Scolosaurus is formed by the scapula and how much by the coracoid can not be fixed at present
and the presence or absence of an acromion on the lower part of the scapula must likewise remain an
open question.

The presence of an enormous acromion in Polacanthoides and of a small acromion in Hylaeosaurus
(IX 917), Ankylosaurus and Struthiosaurus (IX 1007) make it probable that a large acromion is present
also in Scolosaurus.

The coracoidea are two flat, large, strong and twisted bones of about 2'8 cm thickness. The
median part bends in a bold curve inwards and fowards the middle line of the body (Plate VI fig 1)
so that the exterior surface of this part of the coracoid looks very nearly forward. Beyond the twist the
greater parl of fhe bone is placed parallel to the long axis of the glenoideal fossa.

The median border of the coracoids is somewhat thicker than the rest of bone and not rounded as

1) This new genus is based on the scapula 2584, the humerus 1106 and the fibia 1107 of the British Museum (Natural
History) Thesc picces were all found in the Wealden at Bolney and were successively described by HULKE and MANTELL.
A renewed descripfion of fhe pieces is going to appear as part VII. of my Notes on British Dinosaurs in the Geological
Magazine.
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the margin of a bone generally is, but straight as if cut off with a knife. In this regard it recalls for instance
thc upper margin of the scapula of a young Mammal. This shows, that in lifetime there followed a very
great mass of cartilage, which unifed the two coracoidea firmly in the median line. At present the median
rims of the coracoidea are 1! cm far apart, but it seems perfectly reasonable to suppose that they were
in lifetime somewhat ncarer. Evidently they were then not pressed against the cervical vertebrae as at
present. Allowing for these displacements of the coracoidea, in lifetime the glenoideal fossa was evidently
further away from the vertcbral column than at present and probably it looked also a trifle more
downward.

One sternal bonec is preserved, it is however displaced and shifted into the abdomen. It is a
friangular bonc, in which all three sides are of nearly equal length. Its shape is atout the same as in
Stegosaurus (IX 318). Onc of the margins is gently concave and here the bone is the thickest. At the
opposite corner the bone is the thinnest. The two other margins are straight, but owing fo the thinness
of the bone their cdges are somewhat mutilated.

The pelvic arch of Scolosaurus is to the greater part only exposed on the left side. On the
right side only the ischium deserves parficular attention. With exczpfion of the foremost part of the pres
acetabular process and of the greater part of the pubis, the pelvic arch is complete.

The ilium (Plate VI fig 2) is a great, elongated, flattened but curved bone, that shows a very
strong fransverse expansion and an insignificant dorso-ventral thickness. Its length is at present 96 cm
and on one side of the acetabulum it projects 29 cm beyond the outer rim of this surface. It is broadest
by the acetabulum and recalls in a general manner the ilium of Dyoplosaurus, Nodosaurus, Pofacanthus,
Kentrurosaurus (IX 408) and a photograph of an undescribed ilium of Ankylosaurus. To some extent
it recalls even the ilium of Omosaurus (IX 917). Its preacefabular part is a slender bone of 45 cm
length, which is longitudinally concave below. The postacetabular part is somewhat triangular and only
26 cm long. As has already been menfioned, the postacetabular part meets the transverse process of
the first caudal. The acetabulum is a wide shallow and circular fossa which is directed nearly verlically
downwards as in all armoured Dinosaurs. The general shape of the ilium in the Thyreophoroidea allied
to Scolosaurus has been dealt with by Romir?).

Both ischia are preserved. The one on the left side is complete (Plate VI fig 2), of the other one
only the proximal end is preserved (Plate VII fig 1), but this one in a splendid state. The ischium is a
flat and long bone which is narrow in the middle and in its distal part, but strongly expanded at the
proximal end. The borders of the ribbon-like middle and disfal part are nearly parallel. In this region
the bone is only 67 c¢cm wide, at the proximal end it expands to 22 cm. On the oufer surface the
proximal end is concave and forms a part of the acefabulum. Owing to the ribbonslike outline of its distal
part this bone recalls strongly the same bone in Polacanthus, but whereas in Polacanthus the distal end
is strongly curved, in Scolosaurus it is flat throughout. In lifetime probably in both genera the ischium
was less curved than at present in Polacanthus, but somewhat more than at present in Scolosaurus.
In Ankylosaurus®) the ischium is somewhat more curved than in Scolosaurus. Perhaps even the
degree of curvig can be faken as a sign, that the belly was more rounded in Polacanthus and flatier

1) Romer A. S. The pelvic muzculature of Ornithischian Dinosaurs ; Acta Zoologica Vol VIII Stockholm 1927.
2) Romer A, S. loc. sup. cit. 1927.
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in Scolosaurus. The length of the ischium is 30°5 cm, it is therefore evident, that originally the ischium
can not have been dirccted very strongly backward, else it would not meet its opponent. To the utmost
the angle that it formed with the longitudinal axis of the body can have been 45 degrees. This shows,
that in Scolosaurus the ischia formed a fransverse bridge placed rather far in front. This bridge evis
dently supported the belly and besides it united the acefabula firmly with each other. Such a union
became nccessary on account of the great breadth of the acetabular region, the remarkable dorso-
ventral flattening of the ilium and on account of the great weight of the lumbar shield. To a certain
extent in this regard Scolosaurus can be compared with the recent Lizards, in which the sacro=pelvic
union is comparatively feeble. Scolosaurus differs from all bipedal Orthopoda by having the symphyses
of the ischia much further in front than these.

The acefabular margin of the ischium is remarkably straight. The pubic and ischiadic pedicles of
the ilia being about 30 cm apart, the spacc that was filled by the pubis can scarcely have exceeded 10
to 12 cm. Unfortunately about the pubis itself practically nothing is known. Under the head of the femur
only a small fragmentary bone is secn,which is probably the pubis, but nothing can be said about its
shape. The absence of a pubis of considerable size is therefore of importance, because in Ankylosaurus
the pubis is likewise remarkably small, in Polacanthus it neither seems to have been very large. Evi-
dently both the pubis as well as its pseudopectincal process -are reduced in all Dinosaurs allied to

Scolosaurus.
As will be shown furtheron, when discussing the femur, the reduction of the pseudopectincal pro-

cess is due to the position of this bone. Therc is a good amount of evidence to show that at least
in Scolosaurus and Struthiosaurus the femur was placed with its long axis in a nearly horizontal
plane and with its distal end obliquely outward. Owing fo this thouroughly changed position of
the femur, naturally all those muscles which worked from the pseudopectineal process to the femur had
to shift their position (IX 964) and this alone can already quite well account for the reduction of this
part. Apart from this it has yet to be considered that, as in all slowly moving quadrupedal repfiles in
which the feet are wide apart, there existed no reason for a strong development on the musculus am~
biens, or for a strong pubosischia femoralis?) and lastly it has to be considered that the presence of a
marked pseudopectineal process would greatly have hindered the movement of the femur. All this can
explain its reduction. As for the reduction of the posterior part of the pubis, this is quite frequent
among the Orthopoda.

Limb bones. With cxception of the femur and of the phalanges of the anferior limb the limb
bones arc comparatively well preserved. They arc ncither crushed nor distorted. The humerus is
by far the most massive bone of the enfirc skeleton. It is 44 cm long and bears an enormous deltoid
crest. This crest gives the humerus a fotal width of 20 cm and descends for 25 cm along the anterior
and median part of the bone. It is 3'5 cm thick. Where the deltoid crest ends rather abruptly, the
shaft of the humerus is 75 cm thick, but this region is only very short for very soon the humerus
again cexpands and at its fower end it is again 18 c¢m broad.

Among the humeri of mesozoic repfiles is especially the humerus of the poorly known Polacans

thoides, which resembles the Canadian fossil and a nearly similar, but lesser likeness can also casily be
1) RoMer A. S. loc. sup. cit. 1917.
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detected with the humcrus of Panoplosaurus. Other heavily armoured Orthopoda as Omosaurus, Stego=
saurus (IX 318), Kenfrurosaurus (IX 408) and the more specialised Ceratopsidians (IX 303) have
humeri, which are built in much the same manner, but as a rule their deltoid crests are not as sirong.

Coniparing now these massive bones with the more slender humeri of Scelidosaurus (IX 917),
Leptoceratops (IX 101) or Cenfrosaurus, it is very easy to remark that the humeri of the second
type recall somewhat the humeri of the bipedal Orthopoda and thus the thickening of the humeri of the
morc advanced types of armoured Dinosaurs is surely a mark of specialisation.

The humerus of the Scolosaurus does not however only recall the humerus of specialised Thyreo-
phora, but apart from the fact, that it has no entepicondylar foramen, also the one of many primitive
repfiles as for example the Dicynodontidae. This is due to its very massive nature, its enormous dels
toid crest and its expansion at the lower end. Together with the shape of the glenoideal fossa this strik-
ing rescmblance gozs fo prove that in Scolosaurus and in Dolacanthoides the humerus was carried nor-
mally in a horizontal position. Bearing now in mind that in Scolosaurus this horizonfal position is a
secondarily acquired character, one naturally must conclude, that this was also the case in many other
allied types. The importance of this conclusion lays therein, that it sheds a good deal of light on the
evolution of the Thyreophoroidea. Originating from forms, in which the anterior limb was originally coms~
parafively slender and not placed straight under the body, and in which the palms were probably
rotated somewhat inward, it seems as if the armoured Dinosaurs, in spite of their newly acquired
quadrupedal locomotion would have been incapable fo shift the elbow under the body as is the case
in Mammals. This was probably the reason why the pectoral muscles were confinually strengthened,
but it is likewise quite natural that such an unpractical manner of specialisafion finally was detrimental
to locomotion. Thus the unpracfical and consequently very slow and unyieldish manner of moving the
forelimbs may fo some extent account for the exfinction of this group.

The fact that the humerus of Stegosaurus and Scolosaurus shows the same frend of evolution
as the humerus of the Ceratopsidae, prevents me from accepting the explanation given by J. Tarr and
Barnus Brown?) for the shape of the humerus in the latter group.

In the fossilised skeleton of Scolosaurus the ulna and the radius (Plate VI fig. 1) have retained
the normal position fo each other, owing fo a twist they lost however the contact with the upper
arm. In comparison fo the humerus the ulna, which is but 33 cm long is comparatively short but
on account of a pathological malformation it is very thick. Even at the thinnest place the fransverse
diamcter of the ulna is yet always 95 cm. Contrarily to the smooth surface of the humerus and radius,
the surface of the ulna is everywhere uneven and covered with irregularly distributed furrows and
vascular apertures. The fibres of the bone are also very irregular and follow undulating lines. All this
seems fo indicate that up fo the death of the animal, probably in consequence of a laesion of the
periostic layer and in consequence of a strong inflammation due probably to infection, all over the ulna
rapid but irregular bone formatioh was going on. Not only does this new formation of the bone give
the enfire ulna a clumsy shape, but it alters even the olecranon. Here even the part facing the humerus
lost its original even surface and became a remarkably deep pit that has a subtriangular shape (Fig. 4).

1) Tam J. and Barnum Brown: How the Ceratopsia carried and used iheir head. Trans. Roy. Soc. Canada, Ottava, 1928.
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The radius is 6 cm shorter than the ulna. Its maximal thickness is only 4'5 cm and ifs entire
surfacc is smooth. The normal way in which it yet always arficulates fo the ulna shows in a conclu-
sive manner that the lower arm had become dislocated by a twist from the upper part. It is quite interesting
to nofc, that the ratio of the humerus to the ulna is approximately 2:1 for this may in future give a
clue for the distinction of different species. The radius as a whole can not be said to show any cha<
tacteristic features. Its ends are but very slightly expanded and it recalls the radius of the more specia~
lised Cerafopsidae (IX 380).

The manus is unfortunately very strongly mufilated, only two mefacarpals being well preserved.
Each metacarpal is about 9 cm long, 7 cm broad at either end and 6 cm broad in the middle. Dorso-
venfrally the mefacarpals are somewhat flattened and thus they indicate a planfigrade and comparatively
broad foot. Compared with the metacarpals of Panoplosaurus (IX 1048) those of Scolosaurus are much
broader and shorter. On account of the metatarsals being 15 cm long, while the mefacarpals attain only
9 cm, one may conclude that the manus of Scolosaurus was much smaller than the pes. Unfortunas
tely both the number of digits as well as the phalangeal formula of Scolosaurus can not be determined.

Of the femur (Plate VI fig. 2) only the itwo ends on the left side are preserved, but the preser~
vafion of both ends in situ enables one to get some idea about the enfire bone. In the specimen the
missing part has been restored in plaster. The length of the femur must have been 60 cm and thus its
rafio fo the humerus is about 3:2. The distal and proximal ends of the femur are expanded, but the
shaft seems to have been rather slender but not as slender as in the restoration. Owing to the expan~
sion at its ends, the femur differs well from the pillarslike femora of Stegosaurus, Kentrurosaurus and
even Omosaurus, and recalls DPolacanthus, Nodosaurus, Ankylosaurus, Hoplitosaurus and to some
extent Struthiosausus.

Laying, as it does at present, with its lower end directed downward and outward and the proximal
end close to the acefabulum, the femur is entirely beneath the preacetabular process of the ilium. This
seems also fo have been about the normal position of the femur when the animal was alive. Probably
a dipping of its anterior end for scarcely more than 20 cm would be enough to make up for the post
mortem displacemeni. That in lifefime the horizontal position was the normal one, can be deduced from
the observation, that on the femora of Struthiosaurus (IX 118), Nodosaurus (IX 631) Hoplifosaurus
(IX 318) and Polacanthus, which are all flattened from fore to aft, the carfilage covering the arficulating
surface is not placed, as in Iguanodon or Stegosaurus equally on both flanks of the upper end of
the femur, but to a great part of its anterior surface. This shows that the former anterior side of the
upper end of the femur faced the ilium and bore the weight. Naturally such a position is only possible,
when the femur is placed in a more or less horizonfal plane with its distal end directed outward and

foreward.
As alrecady mentioned, the distal end of the femur of Scolosaurus was dilatated and it may theres

fore be presumed that it was similarly built as in Nodesaurus etc. Contrarily to the Stegosauridae and
to the Sauropoda, in which the distal part of the femur is but slightly expanded and smooth, in Nodo-~
saurus and ifs allies the inferior part of the femur has remarkably strong ridges.

This is the region where the muscles of the lower leg are attached and thus evidently a great strain
must confinually have acted on the knee and this again shows that normally the knee was flected, that
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the tibia constantly mct the femur in a more or less right angle and that it had confinually to bz kept
in position by muscular strain. Thus also the study of the structure of the distal end of the femur
of the Scolosaurus corroborates the conclusions arrived fo by the study of the upper end.

The tibia of Scolosaurus (Plate VI fig. 2) is less characteristic than the femur. It is, as in all
armoured Dinosaurs, strongly expanded at both ends. It is 41°5 cm long, 9 cm thick in the middle, 23 cm
thick at its upper end and 17 cm thick at its lower. The proporfion of the fibia to the humerus of
Scolosaurus is much the same as that of the similarly built bones in Polacanthoides. The ratio of the
femur fo the fibia is about 3:2, that of the tibia to the humerus about 100:93. The latter proportion is
therefore of imporfance, because it serves to distinguish Scolosaurus from Panoplosaurus for in the latter
this proportion is 100:88.

Unfortunately the fibulae arc missing on toth sides of the type of Scolosaurus. The tarsal
bones are likewise abscnt but, probably their absence is due to their incomplete ossification. The argu-
ment for this supposal is to be found in the position of the metatarsals. Two of these refained their position
to the fibia as wecll as their position fo each other, but in spite of that, there is no trace of any bone
in thc gap between the mefatarsals and the tibia. (Plate VI fig. 2).

Each metatarsal is 15 cm long, about 8 cm thick at each end, but only 4 cm thick at the thins
nest part. Anfterosposteriorly the metatarsals do not scem fo be greatly flattened and this indicates that
they were placed rather upwards.

With one of the mctafarsals threc phalanges are yet in connection and form an entire toe. The
length of this foc is about 14 cm and its components diminish foreward rapidly in size. The first pha~
lange is only 5 cm long and ncarly 8 cm broad but only 5 cm thick, thus it is rather strongly flattened.
A similar flattening is also observable on the following phalanges, wich are also all broad, short and
flat. On account of their broadness diminishing forward very rapidly, the flattened and rounded claw is
cven at its base only 4 cm broad.

Together with the presence of a broad and flat claw this flattening of the phalanges shows that
the phalanges were placed parallel to the ground and formed thus the angle with the mefatarsals. All-
together there is no decided fossorial adapfation, although the feet might occasionally have been used
for scraping.

Skin and dermal armour. The most remarkable feature of the new Canadian Dinosaur
is thc preservation of the impression of its dorsal skin and of innumerable dermal ossifications in sifu
(Plate VII). The dermal covering or at least its impression is entirely preserved on the back of the
neck, on the back of the body, on the fop of the fail and on the dorsal (exterior) side of the
upper arm. Traces of the dermal covering are visible on the veniral side of the neck down to the cora-
coids, then on the left side of the body behind the humeral arficulation and on the anterior part of the
upper arm. Very poor fraces of the dermal covering can be deftected on the ventral side of the middle

of the fail.
Three types of skin covering can be distinguished. The first type is an evidently thick but flexible

skin, in which numerous small granular ossifications were imbedded much in the same manner as in
Neomylodon or Heloderma. This type of skin is folded and occurs in many regions of the body. Professor
W. J. Scuvun, fo whom some of the granules and a part of the skin were sent for investigation, gave
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an accouni, but the manuscript of this account is yet in the hands of St. MaJEr, who in spitc
of being assistant at the Budapest University, is not ashamed of preventing its publication. The
sccond type of skin consists of the impression of what must have formerly been flat, polygonal, rigid
horny scutes, (Plate VI and Plate VII) of some cenfimeters in diameter. This type of skin was
cvidently incapable of being folded and as in Rhinoceroses, formed a rigid cuirass. In this second
type are imbedded numerous large dermal ossifications, which are the third type of dermal cover
(PL. VII). To be able to disfinguish these three types easily in the following detailed description, the
first type will be called the granular skin, the second the polygonal skin, while for the third type the
lerms ,dermal ossifications” or ,dermal bones“ will be used.

The first and second type alternate in Scolosaurus in such a manner that the body becomes franss
verscly segmented. (Pl. VII).

The foremost part of the neck is covered by a very narrow zone of granular skin, then follows
on the back of the neck a large and symmefrical dermal bone (Pl VII fig. 1 nu. p1) that has a sharp
ridge on each side and descending flanks, which are placed under the sharp ridges. The lateral parts
of this great nuchal plate consist in reality on each side of a special roof~shaped bone, of which the
one side is fused fo a central dermal plate, while the other side forms the descending flank (I. p1).

This first nuchal bone is flat from fore fo aft, but fransversely slightly convex above and concave
below. Its outline is somewhat irregular. In front it is nearly straight, its sharpzned sides slope back=
ward in an undulating line and behind it is again nearly straight. The upper surface is not quite even, for
laterally of the median line and on the posizcrior half of the bone or each side a low and blunt boss
or protuberance occurs. This protuberance evidently represents a trace of that pair of blunt but well
marked ridges that characterise the nuchal plate of Panoplosaurus (X 574). The cranio~caudal length
of the first nuchal plate of Scolosaurus is 18 cm, its greatest breadth 46 cm.

The height of the roof<like crest on the margin of the nuchal plate gradually increases backward,
so that it aftains its maximum on the posterior end. A crossssection of the roofsshaped crest is not
quite symmefrical. The flank below the crest is more concave than the part above. The descending
flank is of considerable size and evidently protected the side of the neck. The textfigure 11 is intended
to give an idea of the entire crossssection of this nuchal plate.

W%,
W %
////////

Fig. 11. Transversal section of the first cervical plates in Scolosaurus.

Behind the first nuchal plate again a zone of granular skin follows. This zone is 22 cm long and
more than 28 cm wide. Here the skin shows several very well preserved deep and well marked folds.
They run ftransversely over the neck and indicate a good amount of flexibility in this part.
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Two huge, nearly flat plates of bone (Plate VII n. u.,), that arc fused along the median line, each
with a slightly elevated boss on his posterior part, are the next dermal elements to be dealt with. They cover
the middle of the posterior part of the nack and are homologous to the flat median bone further in front.
The breadth of these two posterior nuchal plates together is 47 cm, their cranioscaudal length only 22 cm.
On its outer, slightly convex border each of these bones fouches a large, roofsshaped plate (. p.,), which
is similar fo the roofsshaped part of the former segment. In the case of the second nuchal plate the lateral
element is however not fused with the median piece. The one flank of the lateral piece again abuts
against the flat median plate, the other flank again descends on the side of the neck. On account of
the flank, that descends on the side of the neck, being also more concave than the other side, a trans-
verse section of this roofsshaped plate is likewise symmetrical. Viewed from above, the outline of the roofed
plate is ellipfical and the crest on the top forms the long axis of this ellipse. From a point that overhangs
the posterior border of the bone the top of the crested roof slopes gradually forward and downward.
The inferior base of the piece is deeply concave. On account of the basal oufline of the lateral piece
being elliptical, and the lateral border of the median plate being somewhat convex, these two dermal
elements do not join very closcly and especially on the posterior border a sharp friangle remains open,

into which the granular skin, following behind both plates, enters.
The region of the granular skin sifuated behind the second ossified nuchal segment indicates the

region, where the neck and the body meet. This region is 17 cm long and 71 cm broad and has an
irregular outline. On the two sides this region shows strongly concave excisions, into which the armour
of the upper arm enters. In front on each side a friangle projects forward which enfers, as already
mentioned, between the different dermal ossifications of the second cervical segment. The posterior margin
of this granulated region is deeply concave in the middle line of the body and curves backward on
either side. Thus laterally in the scapular region the granulated skin extends rather far back.

The third zone of granular skin is likewise crossed by symmefrical, fransverse folds. Owing to the light
falling straight on fo the specimen, they are unfortunately invisible on plate VII. The first fold runs straight
across the median part of the neck, but on the sides it curves somewhat forward, so as fo run everys
where parallel fo the posterior border of the median dermal bones of the second nuchal segment. The
second and third fold cross the neck straight from one side fo the other, the fourth fold finally runs
likewise straight across the median part of the neck, but on both sides it turns in a sharp angle backs
ward and outward. Owing fo the flatness of this region of the back, this fold is confined to the upper
surface of the body. By turning sharpely backward the last fold runs fo a cerfain extent about parallel
with the median borders of the scapulae and it extends backwards beyond their posterior end. This
arrangement enabled the rigid skin, that overlayed the scapula, o move fogether with this bone.

The scapular fransverse fold forms the anterior border of what may well be called the dorsal
cuirass (Plate VII). This cuirass is divided into fwo halves: an anferior flexible half covering the
dorsal vertebrae and a posterior rigid one, that covers the lumbars and sacrals. On the anterior half five
fransverse segments can be distinguished, each of which corresponds fo about two vertebrae. The relation of
the segments to the vertebrae underneath is in so far not quite exact, as the first segment is somewhat
broader than the space occupied by the first vertebrae, while the last is somewhat narrower than the unders

laying parts. The length of the first segment is 32 cm, that of the second 24 cm, that of the third 22
5
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cm and that of the fourth only 21 cm. All four segments are built up of what has been called polygonal
skin and the space between them is filled by granular skin. The cranioscaudal length of the intervening
zoncs of granular skin is in the average 3 cm. Beyond the last zone of granular skin follows the rigid
lumbar shicld. This shicld is covered to the greater part by polygonal skin. Each segment of the body carries
one fransverse row of dermal ossifications, that will be dealt with latcr on, while the lumbar shield
has three transverse rows., This scems fo indicate that the lumbar shield originated by the coalescence
of three segments.

The dermal ossifications are spines, bosses and plates. The principal spines on the back of the
animal arc so arranged as fo form on each side two longitudinal rows running from fore fo aft; between
these two principal rows a third, smaller row is intercalated. This third row begins only on the third
segment.

Owing fo the fact, that on the first segment a dermal bone is met with, which is placed behind
the elbow and exteriorly of the lateral marginal row, one may perhaps take this as an indicafion that
one more cxferior row of dermal bones existed, but conclusive evidence for this hypothesis is yet wanfing.
The distance between the two median rows of dermal ossifications is 28 cm on the first dorsal segment
and only 25 cm on the lumbar shield.

The shape of the dermal ossifications of the back varies a good
deal according to the different regions. In the median row the ossificar
fions of the first segment are robust and high but blunt spines (fig. 12).
On the second segment they are low spines and on the following ones
they gradually turn fo flat and round plates. The first spine rises from an
clliptical base, 27 cm long and 16’8 cm broad, the spine itself is 15 cm
high. The spinc of the second segment is at base about 16 cm long and
only slightly broader and attains a height of only 4 c¢cm. On the fifth segs

Fig. 12. Dorsal spine of Scolo. Ment the median pair of dermal ossifications consists only of two flat and
saurus (anferior margin fo the right). nearly round bones, each of which is 125 ¢cm long and 11°5 cm broad.

In the lateral row of dermal ossifications the variations are greater. The lateral ossification of the
first dorsal segment (Plate VII I. p.;) recalls the lateral ossification of the last nuchal segment. It is an elons
gated plate of asymmetrical ftriangular outline. At its base it is 27°5 c¢m long and 13 c¢m broad, and
deeply concave below. Above it carries a sharp crest, that arises laterally of the median longitudinal
axis. This crest is low on the front end, but it rises at the posterior end to a height of 10'5 cm. On
the second and third segment of the body this crested ossification is replaced by a flat bone of asymmets
rically elliptical outline. This bone is 15 c¢cm long and 13 cm broad.

The ossifications of the intercalated row are all only flat plates of more or less circular outline. The
outermost dermal bone, which is placed behind the elbow, differs from all the others. This element is
but a verfical plate of bone thickening at its base, which is elongated in craniorcaudal direction and is
12 cm long but only 1'4 cm thick. At the upper edge this bone is very thin. Its height is about 8 cm
and its summit longitudinally but very slighfly convex.

The polygonous impressions of the cuirass, that are evidently impressions of smooth and flat horny
shields, are rather uniform in size and show only slight variations. Near the folds covered by the granular
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skin, the polygons become smaller and are somewhat elongated parallel to the folds (Plate VII fig. 2)
whilst around the larger dermal ossifications the rounded polygons are grouped in concenfric rows

(Plate VI fig. 4).
The fail of Scolosaurus is segmented in a manner analogous to that of the body and is covered

with the same sorts of dermal elements as the back. Unfortunately on the root of the fail, even on its
dorsal side, the dermal parts are badly preserved. It makes however the impression, as if formerly in
this part a polygonous skin would have cxisted, which carried four low, blunt, spinelike or knoblike der-
mal ossificafions arrangcd in a row across the fail. The median pair of these ossifications is evidently
the confinuation of thc double median row of ossifications of the lumbar shield, while the lateral pair is
the confinuation of the lateral rows. After this rather rigid segment follows a zone of folded granular
skin, which is 2 ¢m long and then follows again a segment of polygonal skin. The second segment is
24 cm long and more than 60 cm broad. It carries, as the foregoing segment, again four dermal ossifi
cafions. These are circular plates, cach whith a stout, large and blunt knob in the middle. The median
ossifications are much necarer to cach other than on the foregoing segment. Their tops are only 15 cm
wide apart. The tops of the lateral ossifications are, on each side, 16'5 cm further off. The height of

the central knob on each of these plates is about 5°5 cm.
A second narrow zone of granular skin separates the second rigid segment from the third. The

latter is but 20 cm long. This one has also several badly preserved dermal ossifications. Then follows
the beforelast segment of granular skin that is preserved. On the last rigid segment only two large
dermal ossifications are present. -

They are (as shown in textfigure — =
13) two rather high and coms “‘/ 7
paratively slender spines (Plate D

D

5
VI fig. 1), which have a some- '\_-/C_: f
what compressed crossssection .

and arise rather abruptly from
a wide conical base of oval sec~
fion. These two caudal spines
are directed obliquely upwards Fig. 13. Distal end of the caudal amour in Scolosaurus.

and outwards. Their basis is 16'5 cm long, their height was probably more than 11 cm. The aug-
mentation of the size of the dermal spines in Scolosaurus fowards the end of the fail is a very
remarkable feature. Together with the segmented nature of this organ it reminds one very strongly

to the fail of some of the pliocene gigantic South~American sloths.
The entire breadth of the distal part of the fail of Scolosaurus is not surely known, because the

tail is somewhat flattened out by pressure so that the skin extends further than the lateral spines, but judgs
ing from the dimensions that can be measured on the beforelast segment, the transverse diamefer of
the fail may probably have been something over 60 cm. Its dorso~ventral diameter was probably somes
what less. Curiously enough, on the side of the fail the polygones show an other type of sculpture than on
the back of the animal. They are smaller than the others and the furrows between riem are crossed
by small clongated pits, which stand at right angles fo the margines of the polygones. A photograph of

such a region is given on Plate VII fig. 3.
>



68 BARON NOPCSA (68)

Scolosaurus is the single hitherto known Dinosaur in wich the dermal covering of the anferior
extremity is preserved in situ. Consisting in some part of crested, roofsshaped plates (fig. 14) that to
some cxfent overlay cach other, the dermal armour of this part recalls, at least fo somc degree, the
plated clbow armour of mediacvel knights.

Fig. 14. Anterior extremity of Scolosaurus and its dermal armour.

The first element of the dermal cover of the upper arm of Scolosaurus is a small but very sharp
and slender spine of polygonal crossssection. It is 10 cm high. This spine is placed in a modified type
of granulated skin. In this skin the bony ossicles are not, as on the rest of the body, nodules, but flat
circular rosettes with strongly corrugated edges. The diameter of these roseftes is somewhat less

than 1 cm. .
Next fo this spine and beyond the modified granular skin follows a large plate of bone bearing

a symmetrical spine 8 cm high (Plate VII h. sp.). The base of this plate has an irregular and asym~
mefrical oufline. The one border has the shape of a quarter of an ellipse, the two other borders are
straight. They are of unequal length and abut against each other in an angle of about 135 degrees. The
greatest length of this basal part is 23 cm, its fransverse diamefer 13'5. Near the longer of the straight
margines and parallel to it rises a crest that culminates in the spine already menfioned. Under the
crest the base of the plate is deeply excavated and this gives the plate an asymmetrical roof-like trans<
verse section. This plate overlaps in an imbricating manner the following dermal ossifications and lfetween
these two plates some granular skin can be defected, confaining very small bony nodules. This skin
forms a fold under the roofsshaped part of the larger, more proximal dermal bone. The third dermal
bone of the upper arm is a small, sharp spine recalling the first piece. It is embedded in very coarse
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granular skin and is followed by a crested piece of elliptical outline, which is 13 c¢m long, 11'5 cm wide
and 4'5 cm high. The summit of the crest is on this piece at the distal end.

The following pieces, that formerly covered the elbow, are all displaced and therefore their
position can not be fixed. One of these bones is an elongated picce bearing a blunt cone, an other is
a platc having an elongated keel, while in some other pieces that probably covered the lower arm,
not even the shape can made out clearly, for they are all muddled together. In contrast to the blunt
cones of the back, the elements of the dermal armour of the upper arm are very conspicuous for their

sharpness.

B) RECONSTRUCTION AND SYSTEMATIC POSITION.

Reconstruction. For the reconstruction of Scolosaurus two sorts of indications are available.
Some of the points, on which the reconstruction is based, can be derived from the actual preservation
of the specimen, others from the study of the anatomical details.

As already menfioned at the beginning of the description, Scolosaurus was found laying on its
back with the coracoidea and the hind limb pressed on the vertebral column. This indicates, that the
skcleton was cvidently exposed to some force, which thrust some bones downward, but this seems only
to have been the weight of the bones themselves. Any further pressure, that would have been brought
to work against the whole skeleton to such an extent as to flatten the body, would first of all have
pressed the forearm down and besides it would have left very clear traces on the disposition of the
folds of the dorsal skin. Apart from the fact that the neural spines of the vertebrae project slightly
from under the skin (Plate VII fig. 1 n. sp.) and that the part of the one shoulder=blade is slightly
displaced, the skin does not show any frace of the body of Scolosaurus having been flattened out after
the death of the animal to any greater exfent.

In this regard it is of course of great importance that on the back not even the slightest frace
of a post mortem longitudinal folding can be observed, whereas such a folding would have invariably
set in, if the crossssection of the body of Scolosaurus would have been markedly flatiened out after
death. Already this obliges one to reconstruct Scolosaurus with a flat and broad body, for at prescnt
the specimen shows this shape. For the reconstruction of the cross~section of the neck of Scolosaurus
one is guided by the relief of the nuchal plates. These are transversely remarkably flat bones, but
nevertheless they indicate a neck that was more rounded than the body. The tail scems fo have been

round.
As has already been mentioned, several anatomical observations show how the limbs were placed.

The horizontal position of the humerus and of the femur having already been dealt with, only the genes
ral dimensions of the new repfile have yet fo be discussed. The heigth of the animal between the
shouldersblades can not have been more than 90 cm, because the glencidal fossae were scarcely more
than 44 cm above the ground. The inner and upper ends of the humera could not have been more than
56 cm above their outer and lower ends and these again stood, as shown by the length ot the fores
arm, but 34—35 cm above the ground. The elbows were about 132 cm apart. Behind the elbows
the outline of the body must have bulged out fairly strongly, because the middle of the body and the
sacrum is at present 170 cm broad. Conirarily fo what is generally assumed, the hind part of the body
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did not stand higher above the ground than the front part. This is not only proved by the position of
the femur but also by the fact that the impression of the skin does not show the slightest trace of the
part between the shouldersblades and the lumbar shield having been longitudinally cither concave or cons
vex. The cranioscaudal median line of the lumbar shield is perfectly straight up to its anterior margin
and this indicates in a conclusive manner that the longitudinal section of the body further in front was
also practically straight. For the middle of the sacral region in Scolosaurus a maximal height of 100 cm
can be assumed. The knees must have been €0 cm above the ground, for this is the total height of
the fibia and metatarsus. Probably the knees stood 120 cm far apart. The neck which strefched in front
of the unyicldish body was flexible but thick. It carried probably a comparafively large head, which is
supposed fo have been much the same as in Panoplosaurus. The fail was thick and clumsy. Towards
its end it was armed with projecting spines and its end was, as gencrally in such cases, most probably
blunt. On account of the large size of the posterior spines it does not seem very likely that it carried
a club as in Dyoplosaurus. Also in some of the exfinct gigantic South-American sloths the fail is
short and stouf, while in comparatively closely allied genera it finishes in an elongated club.

The reconstruction of Scolosaurus as deduced from these observations and given in Plate VIII
differs markedly from all the reconstructions hitherto given of allied animals. In a cerfain sense it seems
fo corroborate the general idcas expressed by J. WAavLtHER!) in his reconstruction of Polacanthus, but
the essential difference between his reconstruction and the new one is, that the knees are placed in a
mammal or bird-like manner in the reconstruction of Scolosaurus and in a repfilian manner in the case

of Dolacanthus.

Of course it remains a puzzle how an animal as flat as Scolosaurus came fo lay after its death
upon its back. One must ecither suppose that this was due to some accident, in the course of which the
animal rolled down from some Figher place and perished by being incapable of regaining its normal
position somewhat like a turtle, or that it was turned upon its back during a fierce struggle. In the latter
case it evidently perished because its adversary got at its unprotected belly. This is perhaps even
the reason why the skin of the belly is so badly preserved. That the belly was opened before the
animal got buried by sand, can be deduced from the leaf alluded too at the beginning of this note.

Naturally the correct reconstruction of Scolosaurus has some bearing on the reconstruction of Polas
canthus. First of all it has fo be emphazised, that the limbsbones of Polacanthus have to be placed
somewhat as in Scolosaurus, secondly it is likely that the dermal spines of the left side of the recon~
structed Polacanthus probably belong fo the right side and those of the left to the right. Whereas at
present the concave flank of each spine is turned obliquely inward, after such a change it comes to be
situated below as in Scolosaurus. Apart from this by such a change the spines are no more furned ups
ward as at present but outward, so that they come to have the same position as the lateral elements
of the nuchal plates of Scolosuarus. Allowing for such a change of course the circular flat dermal
plates of Polacanthus, which at present could be placed nowhere, can now form two median rows of
dorsal dermal ossifications.

Altogether Scolosaurus and probably also Polacanthus must have had the appearance of a gigs
anlic Molochus or Phrynosoma.
mumm: A fold és az élet torténete. Budapest, 1911,
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Among the recent lizards all four excessively spiny genera Molochus, Phrynosoma, Zorurus and
Uromastix live in desert or semidesert regions, in which the vegelation offers but scanty shelter. The
flat bodysshape of these spiny creatures is an adapfation to the life in an open country, where these ani-
mals flatten down fo escape attention. When discovered, they defend themselves with their spines. On
account of Scolosaurus having a similar body, one may presume, that Scolosaurus lived in the same sort
of environment as Phrynosoma and Molochus, but naturally in accordance to its size its cnemies also
were larger. Molochus, Phrynosoma and Zonurus are insectivorous and only Uromastix is herbivorous.
The osseous palate of the insectivorous lizards is not much modified by the nature of thcir food, but
nevertheless the outline of the premaxillary is always rounded.

Both in Euoplosaurus and in Stuthiosaurus the quadrate is remarkably fecblc and this was
probably also the case ijn Panoplosaurus. This indicates that in all those fossil spiny repfiles, that
are somchow related to Scolosaurus, a great pressure was never brought to bear against the quad-
rate, therefore one must conclude that their food must have been rather soft. The teeth of these animals
are frequently more or less reduced, the food they took was therefore not even cut fo pieces. The claws
of Scolosaurus show no special fossorial adapfation, the food of Scolosaurus was therefore not dug up
out of the ground, thus Scolosaurus evidently did not live on subterranean bulbs. It did not live in a
marshy country, therefore soft aquatic plants are also excluded as food, hard desert plants are naturally
still more excluded and even succulent desert plants could not be dissected. Surely its immobility prevs
ented Scolosaurus from procuring its food by running to and fro and all this limits the nature of its
food fo a grear extent. The result is that insects are the single sort of food that has seriously to be

considered.

As many recent deserficolous reptiles arc insectivorous, one may suyrpose that the same was alse
the case in Scolosaurus. The insects that abund nowadays in deserts are Coleoptera, Orthoptera and
Neuroptera. All these groups are known from precretaceous fimes. Especially Orthoptera occur in
arid regions occasionally in tremendous swarms and they supply somefimes great quantities of food.
All this agrees with the supposition that Scolosaurus was insectivorous, but the comparafively rarc
occurrance of swarms of Orthopfera neverthcless necessitates one fo fry to fix fo a cerfain extent, how
much food Scolosaurus may have consumed.

According to the data given by DoperLeN'), a Lacerfa, weighing 24 —30 gramms, consumed
in nine months 500 gramms of worms, that is about 13 gramms a week. The ratio of the weight of
the body to the weekly amount of food is 100:43. It is, as DoprrikiN emphasizes, eight fo fen fimes
more than a mammal (Sorex)’ would have eaten in the same time. An Anaconda (Eunectes),
weighing 75 kilogramms, took in five years twentyfive fimes food, devouring cach time an animal weighing
T kilogramms. This gives an average of 0'5 kilogramms per week. The ratio of the bodysweight to the
average weekly food was thus in this case 100:09.

Miss J. Proctrr was so kind to have different reptiles and their food weighed in the Zoological
Garden at London. The data given are the following :

1) Dopercem, L. : Betrachtungen iiber dic Entwicklung der Nahrungsaufnahme bei Wirbeltieren. Zoologica. Heft 71.
Stutigart 1921.
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Ratio of weight of

Weight of the Weight of  pody to weight of

Name: animal: Nature of food: food per week :  weckly food :
Dython reticularus (summer diet) 3488 gr rabbits 673 gr 100: 19
Dython reticulatus (winter diet) 3488 ,, rabbits 337, 100: 10
Dython regius 673 , rats 63 , 100: 10
Coluber obsoletus 1025 , mice 47 100: 5
Amphibolurus barbatus 203 mealworms "% . 100: 37
Trachysaurus rugosus 266 banana o4 100 : 35
Chameleon senegalensis 8, insects 94 , 100 : 120
Chameleon dilepis 31, insects 46 ,, 100 : 148
Sphenodon puncfatus 213 , worms 141 100 : 65
Alligator mississippensis 454 meat 187 ,, 100 : 41

To these important contributions Miss Procrer adds the following remarks: , These sfatistics, alt
hough accurate so far as they go, arc enfirely arbitrary. A Python weighing 7 lbs. 10 oz. eats a .rabbit
weighing 11/2 Ibs., but a Python whose weight is estimated at 40 Ibs. would not get more than two
rabbits to say 3 to 4 Ibs. Pythons weighing cerfainly over 50 Ibs. get one or two lbs. fowls. Each reptile
frequently ,goes off the feed“ (as the Keepers say) completely. Fasts varying from 3 or 4 weeks up
fo a year or eighteen months in the case of big Pythons. On the other hand some reptiles would, it
allowed to, go on until further orders, especially Crocodiles. The feeding question is entirely eclasfic.”

All these dafa together show that the hcavier repfiles eat comparatively less food than the lighter
ones. In reptiles having a body-weight over a thousand gramms, but under five thousand gramms, the
food«rafio varies irregularly between 100:5 and 100:19. In reptiles weighing between two hundred and
five hundred gramms the ratio varies just as irregularly from 100:35 to 100:63, in those finally
which weigh less than one hundred gramms it rises from 100:43 to 100: 148.

Engineer GrorGE SzeBENY in Budapest was so kind fo calculate the approximate bodyweight of
Scolosaurus. Basing his calculation on the dimensions of the reconstruction, he arrived to about 1700
cubesdecimeters of living matter, corresponding to a body~weight of 1800 to 2000 kilogramms.

Taking that Scolosaurus consumed cvery week relatively as much food as the lizard mentioned by
DoperLEN, it would have consumed about 860 kilogramms of food a week, but if it did not eat relas
fively more than the Dython mentioned by the same auther, than it may have lived on 18 kilogramms.
Because of Scolosaurus having been a huge, slow and sluggish animal, that lived in a warm climate, it
quite probably consumed very little food.

These data tend to show that it may quite well have depended, as far as its foodsupply was
concerned, on small desert animals and especially on the temporary occurrence of ,locusts.“ As Buxron?)
has shown, on the northern hemisphere in many deserts in recent fimes the occurrence of Orthoptera
shows two maxima: a principal one belween March and July and a second one of less importance
in October. This shows that even in a semirdesert region a coldbloded animal feeding on Orthoptera
and capable of enduring long fasts, might find food all the year round.

) Buxton P. A.: Animal life in Deserts, a siudy of the fauna in relation to the environment. London, 1923,
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One large grasshopper weighs about 2 gramms, so Scolosaurus could have lived on even less
than 7000 grasshoppers and beetles a week.

Perhaps the dependency of Scolosaurus on the occasional insect-swarms of a dry climate contri~
buted o some exfent to ifs exfinction, as it is well known that the proliferation of Orthopfera and other
insects strongly depends on climafic conditions and evidences of a fairly strong climafic change fo the
worse at the end of the Cretaceous are quite abundant.

Systematic position. As has already become evident in the course of the description,
Scolosaurus differs quite markedly from the Ceratopsidae and the Stegosauridae and recalls those
but incompletely known Thyreophora, in which the whole body is more or less covered by dermal
ossificafions.

These genera can provisionally be put together in three groups:

L 1I.
Struthiosaurus (Turonian) (IX 828) Ankylosaurus (Edmonton) (IX 91)
Tréodon (Belly River) (IX 340) Dalaeoscincus (Judith River) (IX 7356)
Stegoceras (Judith River) (IX 571) Hierosaurus (Niobrara) (IX 1094)
Acanthopholis (Chalk) (IX 837) Stegopelta (Benton) (IX 780)
Hylaeosaurus (Wealden) (IX 917) Nodosaurus (Benton) (IX 631)

Dolacanthus (Wealden) (IX 818)
Hoplitosaurus (Dakota) (IX 318)

1.

DPapoplosaurus (Belly River) (IX 574)
Dyoplosaurus (Belly River) (IX 927)
Dolacanthoides (Wealden)

The genera enumerated in the first column have all a remarkably small skull and cervical vers
tebrac decreasing forward rapidly in size. As far back as 1902 the genera comprised in this list have
been grouped together as Acanthopholidae. In having relatively large cervical vertebrae, Scolosaurus is
casily scparated from this group.

The second and third column confains animals having a relafively large skull and accordingly
also large cervical vertebrae. In the first of these latter groups (group II) the skull is relafively large and
covered with numerous osseous bones (Ankylosaurus, Palaeoscincus), in the third group it is covered
only with few bones (Panoplosaurus, Dyoplosaurus). When few skull-plates are present, corresponds
ingly the number of nuchal plates is smaller.

Polacanthus, in which the skull is unknown, is separated from the first group on account of
the large axis, described by Serrey (IX 1000) and now supposed fo belong to Polacanthus. Hoplito
saurus is placed info the second column on account of ifs great resemblance to Polacanthus. OF
course there is yet no evidence as fo wether Polacanthus and Hoplitosaurus belong into the second
or third group. Polacanthoides resembles, as has already been pointed out, strongly fo Scolosaurus, theres
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fore it has to be cnfcred into the same group as the latter. Hierosaurus and Stegopelta have nuchal
plates, they must therefore be scparated from Struthiosaurus, finally Dyoplosaurus has a skull recalling
the one in Panoplosaurus and consequently these two must be placed together.

On account of its whole structure and especially on account of the large cervical vertebrae Scolo~
saurus can only be compared with the Thyreophora of the second and third column.

From Ankylosaurus the genus Scolosaurus can easily be distinguished by the shape of the gleno~
idal cavity, besides Ankylosaurus does not seem to have had dermal spines but only plates.

Dalaeoscincus differs from Scolosaurus by the grcater number of nuchal plates and by the
lateral nuchal bones being armed with spines and not with crests.

On account of the fragmentary nature of its remains Hierosaurus is rather difficult to compare
with Scolosaurus, luckily however in Hierosaurus a caudal dermal ring is preserved, while such rings
do not occur in Scolosaurus.

Stegopelfa rescmbles in so far Scolosaurus as also in this genus a median nuchal plate is pre=
sent, that bears a Ysshaped furrow, in spite of this it can however easily be distinguished from Scolo~
saurus by the union of its dermal lumbar ossifications with the pelvis.

Dolacanthus and Hoplitosaurus have gigantic asymmetrical dorsal spines, that are replaced in
Scolosaurus to a good extent by flat dermal plates.

Of all better known American and FEuropean heavily armoured Dinosaurs Panoplosaurus
comes nearest fo Scolosaurus. It recalls the new Canadian fossil by the general nature of the nuchal
plates and the acromion of the scapula, though each of the nuchal plates bears in Panoplosaurus a
strong longitudinal keel, that is missing in Scolosaurus. The shape of the glenoidal cavity is also rather
different and finally the proportion of the humerus fo the fibia differs in the two genera.

In spite of its very similar caudal vertebrae Dyoplosaurus can easily be distinguished from
Scolosaurus by the ornamentafion of its fail.

Dolacanthoides is rather similar in structure but the great difference of its geological age warrants
a generic difference.

The outcome of these comparisons with various Thyreophora is that Scolosaurus is a genus of
its own. Its characteristic features, by which it can be classed as a member of the Ankylosauridae and
can at the same fime be disfinguished from the other members of this family, are:

Comparatively large cervical vertebrae, a scapula slightly longer than the humerus and bearing
an acromion (?), a cranioscaudally elongated glencidal cavity. Humerus a frifle longer than fibia and
twice as long than radius. Ratio of humerus fo femur 2:3. Dermal armour of neck consisting of two
pairs of fuberculated nuchal plates and crested lateral plates. Back and fail segmented. On the anterior
median region of the back a double row of blunt median spines and laterally crested plates. Further
behind everywhere round discsshaped dermal plates. The fail carrying two rows of spines diminishing
backwards in number, but increasing in size. The humerus protected by imbricated dermal bones
carrying alternatively pointed spines and sharp crests. Locality of the type specimen: Dead Lodge
Canyon, Red Deer River, Alberfa, Canada.
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VII. ON THE CLASSIFICATION OF THE CROCODILIA.

The classification of the Crocodilia has been dealt with by various authors. HuxiLry (X 376) was
the first, who pointed out that, during the evolution of Crocodilia, before all other things the shape of
the vertebrac and of the choanae change. He accordingly separated a suborder Mesosuchia from a
suborder Eusuchia. Into the first suborder were entered, without hesitation, Steneosaurus, Pelagosaurus,
Teleosaurus, Teleidosaurus and Metriorhynchus, and with a query Goniopholis. The genera Thoracos
saurus, Holops and Gavialis were placed among the Eusuchians.

In a most imporfant paper, published in the Geological Magazine in 1887 Lvprkker (X 470) dis-
finguished three families. Family 1. Teleosauridae with the subfamilies Teleosaurinae and Metriorhyns
chinae; Family 2. Goniopholidae with the subfamilies Pefrosuchinae, Goniopholidinae and Bernissars
tinae; Family 3. Crocodilidae with a longirostral and brevirostral section.

In 1887 Koken (X 409) thought it necessary to unite the longirostral Crocodiles into one group
and the brevirostral ones in another. Among the longirostral mesozoic Crocodiles he distinguished threc
subfamilies, for which Teleosaurus, Metriorhynchus and Teleidosaurus may be considered as types.
Macrorhynchus is considered as represenfative of a separate family, that includes also Tomistoma. He
criticised LYDEKKER's classification and later on united the Crocodilidae with the Bernissartinae, the Allis
gatoridae he put together with the Goniopholidae and the Macrorhynchidae with the Teleosauridae.
He thus formed three independent phyla, one of which was fraced back to the Jurassic (X 410).

For the subsequent period ZiTTEL’s textbook is of first rate inportance. In the first edition of
Zittel’'s Handbuch der Palacontologie (X 838) the Crocodilia were divided into two sections. For one
section the name Longirostres, for the other the name Brevirostres was accepted. The longirostral section
was made to include the families Teleosauridae, Metriorhynchidae, Macrorhynchidae, Rhynchosuchidac
and Gavialidae, in the brevirostral section the Afoposauridae, Goniopholidae, Alligatoridae and Cro-
codilidae were put together. In 1919 O. Ase. (X 3) fried to improve the classification given by
ZrrteL by laying no more stress on the development of the snout and therefore he distinguished the fa-
milies Teleosauridae, (Geosauridae, Pholidosauridae, Atoposauridae, Crocodilidae and Gavialidae. The
genera Goniopholis and Notosuchus were included in the Pholidosauridae, Lybicosuchus and Hylaeos
champsa in the Crocodilidae. As the following invesfigation will show, ABeL's trial was a failure.

In the last edition of ZitteL's ,Grundziige” Broni (X 839) stuck essentially to the classification
of the first edition, the terms Longirostres and Brevirostres were however omitted. Browt dropped the
family Alligatoridae, but he accepted for the genera Congosaurus, Dyrosaurus and Libycosuchus
separate families. It is thus evident, that therc exists a rather marked discrepancy beitween the classifis
cations used by Askr. and by Broi. In my book on the families of reptiles (X 588) I separated the
Teleosauridae and Geosauridae from other Crocodilia and used for the rest of the Crocodiles the vague
terms Amphicoelidae and Procoelidae; the classification of the rest was considered unsafisfactory.

Owing to the fact that lately my attention had been aftracted by the importance of some points in
the skeletal structure of the Crocodilia that had previously escaped general nofice, a revision of the

classification seemed possible.
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The true Crocodiles arc a quadrupedal suborder of the archosaurian repfiles. Together with the
Drocrocodiloidea they form the order Crocodilia.

The suborder Crocodiloidea comprises animals with conical teeth, a quadrate strongly rotated back-
ward, a comparatively short neck and dorsal ribs arficulating with fwo heads on the neural arch. Clavi-
culae are absent, a scparate prepubis is always present and the fail is long and gradually passes into
the bedy. The-carpal bones are modified.

In a classification that is bascd only on the length of the snout one might disfinguish in this group
longirostral, brachyrostral and semi-longirostral forms; basing a classification on the shape of the
centra of the vertebrac onc would come fo a division info an amphicoclous and into a procoelous group.
In a poorly preserved longirostral fossil Crocodile from Nigeria the verfebra are concave in front and
very slightly convex behind (X 591). A classification that is only based on the position of the choanae
would lead to the recognition of eusuchian and mesosuchian types. In the Eusuchia the vertebrae are
procoelous, while they are amphicoelous in the Mesosuchia. Taking the relation of the nasals fo the
nares as a basis of classification, one comes fo recognise one group in which the nasals divide the nares,
a second group, in which they just only touch the nares, a third group, in which the nasals are already
excluded from the nares, but retain the contact with the premaxillaries, and finally a fourth group, in which
the nasals are not even in contact with the premaxillaries. As comparisons of different species in the
genus Crocodilus show, such a classification is quite unnatural, for these changes are fo a great extent
only in correlation with the length of the snout. This holds also good for nearly all the other characters
mentioned above, for also these are only signs of adapfation. In spite of such characters not being of great
systematic value, nevertheless they were fill now extensively used in the classification of the Crocodilia.

The development of the ventral armour, the presence of a prelacrymal fossa, the relafionship of
the pariefal fo the postfrontal, the relationship of the splenial to the symphysis and finally the development
of the postorbifal bar have all been more or less ignored in the systemafic classification of the Crocos
diloidea. DoLio (X 209, 213) was, as far as I am aware, the only author who laid stress on some
of these points,

The following classification of the Crocodilia is based on the relation of the spleniai to the syms
physis, the development of the jugal part of the postorbifal bar, the relation of the pariefal fo the posts
frontal, the presence of a perforafion on the mandible and on the development of the ventral armour.
Besides these characters there have becn considered: the position of the choanae, the development of
the nares, the presence of a prelacrymal fossa, the length of the muzzle, the type of the vertebral arfis
culation and the peg on the dorsal dermal plates. A great many of these characters are not in corre~
lation with each ofher, therefore it is possible fo corroborate conclusions.

It seems as if it were possible fo disfinguish six families of Crocediloidea. These are:

1. Afoposauridae, 4. Teleosauridae,
2 Notosuchidae, 5. Goniopholidae,
3. Stomatosuchidae, 6. Crocodilidae.

The distinct nature of the first four families will become clear by their definiton, but the distinct~
ness of the Crocodilidae and Goniopholidae may be questioned. The possibility has fo be consir
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dered, that the animals included in the fwo last units might be grouped in a longirestral and in a
brevirostral family. This would lead to the establishment of the longirostral family (Gavialidae and the
brevirostral family Crscodilidae. The value of such a classification will be discussed later on. For nearly
cach subfamily of these groups, on Plate IX the skefch of a typical member is given. Owing to the
lack of space, figures of a representative of the Stomafosuchidae and of the Hyposaurinae had to be
omitted, but on account of the bad preservation of the skulls of both types this omission is of minor
importance.

1. Afoposauridae. The exclusively jurassic forms (X 436, 540, 795) belonging to this distinct group,
are small, lizard=shaped, brevirostral repfiles, in which the nares are separated by the premaxillaries and
the nasal bones. They differ from the Procrocodiloidea by the position of the postorbital bar and the
flattened head. The postorbital bar is in a lower niveau than the other arches. The superior temporal
fossae are small, the mandible has no perforation or only a very small one. The vertebrae are amphi-
coelous; the extremitics are long, the dorsal armour is narrow, the ventral armour is wanting. This group
comprises the genera Alligatorium, Alligatorellus and Atoposaurus (Fig. 1). According fo Baur (II 35),
Afoposaurus differs from all other Crocodiles by having an ectepicondylar foramen. There exists a good
amount of general resemblance between the Afoposauridae and the shortssnouted Goniopholidae, but
the feeble development of the dermal armour of the Afoposauridae, that recalls the feeble dermal
armour of the Procrocodiloidea, enables one to distinguish the two units very sharply.

2. Notosuchidae. The Notosuchidae are strongly brevirostral Crocodiles of the upper Cretaceous
(X 171, XIII 301), in which the orbits are very large and the quadrate is only slightly rofated back=
ward. Both characters give the skull somewhat the same outline as that of a very young Alligator. The
postfrontal touches the parictal, so that the frontal is excluded from the superior temporal fossa. These
temporal fossae are small. The postorbital bar is depressed. The mandible has a very large perforation,
the splenial enfers into the symphysis, the vertebrae are amphicoelous. There exists no dermal armour.
From the Procrocodiloidea this family is separated by the development of the postorbital ba: and the carpals.

In this family the presence of a prelacrymal fossa, the structure of the nares and the arran<
gement of the openings of the palate separate the Nofosuchinae from the Lybicosuchinae. In the
Notosuchinae, that include the genera Notosuchus (fig. 2) and Cynodonfosuchus, the nares are ters
minal and confluent, a prelacrymal fossa is present and the palate shows the normal type. In the
Lybicosuchinae, that are established on the single genus Lybicosuchus (fig. 3), the nares are lateral
and separated in the median line, the prelacrymal fossa is wanting and the palate shows a peculiar

modification.
From the Afoposauridae the Nofosuchidae can easily be distinguished by the outline of the

skull, the large perforation of the mandible and the lack of a dermal armour. From the Goniopholidae
they differ by the pariefal fouching the postfrontal, the large orbits and the large perforation of the
mandible,

3. Stomatosuchidae. An investigation of the type of this group') hitherfo only represented by one
genus, revealed some characters originally not recognised by Prof. StromMer (XIII 289). The skull is
broad and flat, the upper temporal fossae are behind the frontorparietal suture and nearly closed. The

1) Nopcsa FR.: Neue Beobachtungen an Stomafosuchus. Centralbl. f. Min. Geol. u. Palacontol. Abt. B. Stuttgart, 1926.
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large orbifs arc on the fop of the skull and dirccted upwards. The part of the skull in front of the
orbits is enormously clongated, but rounded in front. The quadrate has a curious shape and is rather
strongly rofated backwards. The mandible is edentelous and was flexible in its anterior half, so that
it was capable of forming, as in Pelicans, a huge pouch. There is no mandibular foramen but pos-
teriorly the lower border of the mandible has a peculiar, wing=like expansion that served as surfacc
of aftachment for thosc muscles that held the pouch. The symphysis is very feeble. The vertebrae arc
procoelous. A dermal armour seems to have existed.

The weak symphysis, the thinness of the anterior part of the mandible, its wing-like process, the
lack of mandibular teeth and the great clongation of the facial part of the skull, at once distinguish
this group from all other Crocodiles. The frend of evolution of this group of gigantic Crocodiles is
unparalleled among reptiles.

4. Teleosauridae. The majority of Teleosauridae occurs from the Lias fo the Lower Crefaceous
(X 21, 213), one type persisted, however, in Africa fill fo the Eocene (X 777). The Teleosauridae
are longirostral Crocodiles with large superior temporal openings, which are fo a large extent bordered
by the frontals. In the armoured types the postorbifal bar is on the same level as the other arches
of the skull, in the unarmoured ones it is depressed. The splenial enters into the symphysis, the
verfebrac are always amphicoclous or concave in front and flat behind.

According to the development of the dermal armour, the size of the prefrontal, the presence or
absence of a prelacrymal fossa and the presence or absence of a mandibular perforafion, three sub<
families may be distinguished. In the Teleosaurinae, that consist of the genera Mycterosuchus, Pela-
gosaurus, Steneosaurus (fig. 4), Teleidosaurus and Teleosaurus, the prefronfals are yet small, the post-
orbital bar is not depressed, prelacrymal fossae and mandibular perforations are present and the dermal
plates of the dorsal armour have a characteristic peg. The ventral armour consists more or less of
polygonal plates. This subfamily differs from fthe longirostral Pholidosaurinae, to be dealt with later on,

by the position of the postorbital bar, by the size of the temporal fossac and by the presence of a
prelacrymal fossa.

In the subfamily Dyrosaurinae, with the single genus Dyrosaurus (fig. 5), the prefrontals are
likewise small, the postorbital bar is likewise not depressed, but the prelacrymal fossae are absent
and a dermal armour is present. The mandibular perforation is very small. The histology of the bones
is similar to that in Teleosaurus.

The third subfamily, Geosaurinae, comprises the genera Dacosaurus, Geosaurus, Metriorhynchus
(fig. 6), Neustosaurus and Enaliosuchus. It is characterised by the large size of the prefrontals, by
fhe depressed position of the postorbital bar, by the lack of a dermal armour and the specialisation of the
cxtremities and of the fail. In Geosaurus the secondary Haversian systems are much more numerous
than in the true Teleosauridae. The exiremities of the Geosaurinae are webbfooted and more or less
converted fo paddles, the fail bore a caudal fin. The lack of a well marked preorbital fossa, of a
mandibular perforation and of a dermal armour brings this subfamily somewhat near fo the Dyrosaurinae.

With exception of the displacement of the postorbital bar, that has been devcioped independently
in different families of Crocodiles, all the gradual changes that are observable between the Teleosaus
rinae, Dyrosaurinae and Geosaurinae are such as would be aquired by an adapfation to aquatic life,
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it may however be menfioned, that the aquatic specialisation of the Geosaurinae is so great as fo
jusfify, fo a cerfain cxtent, the creation of a special family Geosauridae. This family would have the
same rclation 1o the Teleosauridac as the Mosasauridae to the Dlatynotidae.

The crocodilian ancestors of the primitive liassic Teleosaurinae are still unknown, because they cannot
be sought for among any of the known Crocodilia, for they are distinguishcd from all Crocodiles by the
exceedingly primifive structure of the postorbital arch. Such a primifive postorbifal arch is not even
met with ameng the primifive Afoposauridae. The Geosaurinae became exfinct without leaving des-
cendants.

The recent Crocodiles and the most of the fossil ones enfer info none of the four families hither~
to dcfined. They evidently form units of their own.

The length of the snout or the relafion of the nasal bones fo the nares enables one fo disting~
uish among them brevirostral and longirostral types. The structure of the choanae and of the veriebral
arficulation leads to the establishment of a longirostral and brevirostral ,mesosuchian“, and a longirostral
and breviostral ,eusuchian“ group. In most of these ,Mesosuchians* the ventral armour is polygonal,
it is however arranged in fransverse rows and imbricated in all the »Eusuchians.“ Exceptionally it is
imbricated also in some ,Mesosuchians.“ In all the longirostral and in some brevirostral types the splenial
enters info the symphysis, but it is excluded from the symphysis in some younger brevirostral types,
that show eusuchian vertebrae and choanae.

The decision as to the nature of all the characters just mentioned, that are partly correlated with
each other, is given by the bordering of the femporal fossae. This character, first emphasized by
TroEDssoN, is not in correlation with the nature of fhe vertebral arficulation, nor with the relation of the
splenial fo the symphysis. It gives therefore a good basis to control the conclusions arrived at by the
study of all other parts.

In all Procrocodiloidea, in the Afoposauridae, in all Teleosauridae, in all other ,Mesosuchians®,
whether longirostral or brevirostral, and in two eusuchian genera, Thoracosaurus') and Leidyosuchus,
(X 306) the fronfal partakes in the bordering of the upper temporal fossa, and the postfrontals and
pariefals do not touch each other. Contrarily to this, in the Nofosuchidae and in the majority of the
Eusuchians the parietals and the postfrontals touch each other and, consequently, the frontals are exs
cluded from the temporal fossae.

This shows, as far as the longirostral types are concerned, that these probably derived from longi~
rostral but mesosuchian types and that Thoracosaurus represents the infermediate stage. For the brevir
rostral types such a fransition, indicated in Leidyosuchus, can be proved as well. This consideration
would lead fo the establishment of the families Crocodilidae and Gavialidae and the fime will probably
come, when the Crocodilidae will have to be grouped in this manner, provisionally however it is
considered best to classify all the Crocodiles not pertaining fo the Afoposauridae, Notosuchidae, Teleos

sauridae or Stomatosuchidae only according to their degree of specialisation and not according to‘ .their
phylogenefic relation. This leads fo the establishment of the families Goniopholidae and Crocodilidae.

1) Troepsson, G. T. On Crocodilian remains from the Danian in Sweden; Lunds Univers, Asskiift N. F, Awvd. 2
Vol. XX, Lund, 1924,



80 BARON NOPCSA (80)

5. Goniopholidae. The Goniopholidae (X 22, 299, 358, 409, 807, 817) are nearly all crefa~
ceous, but one genus (Congosaurus, X 213) occurs also in the Eocene. In this family the frontals
always border the temporal fossa, the postorbital bar is depressed, the nares are confluent, the choanae
are in front of the pferygoids, the splenial enters into the symphysis, the mandible generally shows a
very small perforation, the verfebrae are amphicoelous and the bony plates of dorsal dermal armour
have a characteristic peg. The longirostral members of this group are distinguished from the longirostral
armoured Teleosauridae by the development of their postorbital bar.

Among the Goniopholidae five subfamilies can be distinguished ; three subfamilies, the Pholido~
saurinae, the Hyposaurinae and the Congosaurinae are longirostral, two subfamilies, the Goniox
pholinae and Bernissartinae are brevirostral.

The Goniopholinae comprise the genera Amphicotylus, Bottosaurus, Coelosuchus, Doratodon?)
and Goniopholis (Plate IX Fig. 7). They differ from the Bernissartinae, that include the genera Berniss
sartia, Nannosuchus and Theriosuchus, by the presence of a somefimes large prelacrymal fossa and the
develoment of a more or less polygonal ventral armour. From the Afoposauridae they are separated
by the presence of a ventral armour and the structure of the nares. Probably the Goniopholidae are
descendants of some Afoposauridae, in which the dermal armour was gradually ameliorated, fill it
reached the imbricated state visible in the Bernissartinae. In the Bernissartinae the venfral armour is
arranged in fransverse rows and a prelacrymal fossa is wanting.

Much the same diffecences, as those that separate the Goniopholinae from the Bernissartinae,
separate the longirostral Congosaurinae from the likewise longirostral Pholidosaurinae. The Pholidosau<
rinae and Congosaurinae are otherwise very similar, but in the Pholidosaurinae the ventral armour again
consists more or less of polygonal plates, while it consists of bones arranged in franverse rows in the
Congosaurinae. In accordance with this definifion, Crocodileimus, Machimosaurus, Petrosuchus, Pholis
dosaurus (Plate IX Fig. 8.) and Teleorhinus have fo be classed as Pholidosaurinae, Congosaurus is
the only known member of the Congosaurinae.

Hyposaurus can probably be considered as the represenfative of a special subfamily that is
essentially built on the Pholidosaurian plan, but differs from the Pholidosaurinae by the quite remarkable
size of the upper temporal fossae (XIII 291). In this respect Hyposaurus recalls the Teleosauridae, it
differs however from the Teleosaurimae and Dyrosaurinae by the depressed postorbital bar and from
the (Geosaurinae by its armour and by the feeble development of the prefrontals.

6. Crocodilidae. This family comprises all living Crocodiles and reaches back to the upper
Crefacecus (X 22, 306, 410, 434, 554). It is characterised by the backward posifion of the choanae,
the prococlous vertebrae, the confluent nares, the lack of a prelacrymal fossa, the presence of a large
mandibular perforation, the lack of a peg on the bony elements of the dorsal armour and the fransverse
arrangement of the bony elements of the venfral armour. The postorbital bar is always depressed.

At presenl five subfamilics of Crocodilidae can be distinguished. Three subfamilies, the Thoraco=
saurinae, Gavialinae and Hylaeochampsinae are longirosfral, two, the Leidyosuchinae and Crocodilinae
are brevirostral.

) Nopcsa : Die Replilien der Gosau in neuer Beleuchiung. Zentralblatt fiir Mineralogie, Geologie u. Palaconiologie,
Abt. B. Stutigart, 1926.
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The Thoracosaurinae!) that comprise the genera Thoracosaurus (Plate IX Fig. 9) and Holops
(X 129), unite to a certain extent the longirostral Crocodilidae with the longirostral Congosaurinae.
Their structure is essentially crocodilian, but they differ in one important character. In all the other
procoeoclous Crocodilidae the frontal is excluded from the temporal fossa, in the Thoracosaurinae it
borders, however, this opcning. The venfral armour of the Thoracosaurinae likewise recalls the ventral
armour of the Congosaurinae. The true prococlous longirostral Crocodiles that belong to the subfamily
(avialinae are: Eosuchus, Euthecodon, Gavialis (Plate IX. Fig. 10), Gavialosuchus, Gryphosuchus
Rhamphosuchus, Tomistoma. In these the frontal is always cxcluded from the superior temporal
opening, so that the pariefal touches the prefrontal.

In the same manner as the longirostral Thoracosaurinae recall the Congosaurinae, so the brevi-
rostral Leidyosuchinae recall the Bernissartinae, as in the lafter the splenial enters into the symphysis,
while it is excluded from the symphysis in all other brevirostral Crocodilidae.

At present the Leidyosuchinae comprise with certainty only the genera Leidyosuchus and
Allodaposuchus?) nov. gen., it is however probable that Allognathosuchus and Heferosuchus will also
turn out to belong to this subfamily. Allodaposuchus is therefore of special importance, for ifs cervical
vertebrae show that the differences leading to the genus Crocodilus on the one hand and Alligator on
the othcr were already cstablished at that stage of evolution, in which the fronfals were yet bordered by

the supratemporal fossac. Perhaps Allognatosuchus is a separate subfamily?®).

1) TroepssoN: On Crocodilian remains etc. loc. cit.

%) Allodaposuchus nov. gen. is closely allied to the genus Crocodilus, but differs from Crocodilus by the relation of
the frontal to the temporal opening.

The generotype of this new genus is the species described and figured in 1915 and is represented by a set
of bones from the Danian of Valiora in Transylvania. The remains comprise among others the fop of the skull and
parts of the atlas and epistropheus. The top of the skull is built as in Leidyosuchus, the atlas and the epistropheus as in
the Crocodilinae allied to Crocodilus and not as in Alligator and its allies (X 572).

The species itself seems to be, so far as I could gather from both literary data figures and comparisons, identical
with the form described by MATHERON under the name of Crocodilus affuvelensis (X 498) from the Danian of S. France.
The lack of the atlas and of the top of the skull in the remains representing the latter species makes it doubtful whether the
identification of the Transylvanian form, figured and mentioned first in 1915 (X 587), with the French form just referred fo,
is really correct in both the generical and specifical respect. Obvious congruence of the parts that are to be found im both
specimens point towards their being idenfical, and this is why I hesifate at present to give fo the Transylvanian species a new
specific name. I refer to it, therefore, under the name of Allodaposuchus cf.? affuvelensis MaTHERON 1869 (Nopcsa 1928),
emphasizing however that if the two forms in question should though prove fo be specifically distinct, the generic name
Allodaposuchus has to be retained for the Transylvanian species which I herewith desigs
nate as constituting the generotype Provided that in future a specific difference should ever be established
between the French and the Transylvanian species, I think the latter might be named Allodaposuchus precedens. The generic
and this specific name seem therefore appropriate because they emphasize the fact, that this ,,modern” Crocodilian of the
Danian time is a forerunner of that new Asiafic ferrestrial fauna of vertebrates that burst upon Europe at the beginning of
the Eocene. The possibility of Allodaposuchus intermingleing with the remnant ,Wealden Fauna® of Europe already in the
Danian time was evidently simply due to the fact, that Crocodiles are good swimmers and thus, as always, among the first
newcomers on isolated Oceanic islands.

The vexed rules of nomenclature that had fo be taken in consideration, when renaming the Transylvanian Crocodile have
been dealt with according fo the advice given, as in the case of Deuferosaurus, by Baron G. FejtrvAry. This was all the
more necessary as even according to his experience, the intricaled question how the Transylvanian Crocodile has to be called,
is hitherto unique. The term generotype, proposed by DubicH and others, is employed lo replace the former term genofype
as used by American and other systemafists and opposed to the ferm genotype as used in heredity research (compare genotype,
holoiype, efc. on the one hand, genolype and phenotype on the other).

3AneL O.: Allognatosuchus, ein an cheloniphage Nahrungsweise angepasster Krokodiltypus. Pal. Zeitschr. IX. Berin, 1928.
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According fo what we know at present, all those brevirostral, procoelous Crocodilidae, in which
the splenial is excluded from the symphysis and in which the frontal is excluded from the temporal fossa
form one rather well defined subfamily. This subfamily must be called Crocodilinae and comprises the
genera: Alligator, Brachychampsa, Caiman, Caimanoidea, Crocodilus (Plate IX Fig. 12), Diplocy=
nodon, Dinosuchus, Jacara, Osteolamus, Palimnarchus, Thecachampsa, Phobosuchus. Perhaps with
the time it will seem advisable fo reduce all these names to the generic terms Crocodilus, Alligator,
Brachychampsa and Diplocynodon and fo use all the other names as subgeneric terms. Because
of the Thoracosaurinae uniting the (avialinae with the Congosaurinae and of the Leidyosuchinae
uniting the Crocodilinae with the Bernissartinae, the Crocodilidae seem polyphylefic.

A genus of uncerfain systematic position is the incompletely known Hylaeochampsa. It is a longi~
rostral Crocodile with choanae situated far behind, probably procoelous vertebrae and a frontal more or
less excluded from the temporal fossa. The palate of this genus shows quite unique features and
necessitates its separation from the rest of the Crocodilidae, with which it otherwise bears a strong
resemblance. An analogous perforation of the ectopterygoid as in Hylaeochampsa is to be met with
in some Saurischia (Tyrannosaurus). Provisionally Hylaeochampsa (Plate IX Fig. 13) may be placed
among the (oniopholidae as a representative of a special subfamily Hylaeochampsinae, and it may
be considered as a forerunner of the Thoracosaurinae.

A good deal can already be said about the evolution of the Crocodilia. The Teleosauridae are
evidently a very ancient steck that at a very early date sprang from the Frocrocodiloidea and develos
ped to some extent on crocodilian lines, but soon adapted strongly o marine life. This group culmis
nated in the (Feosaurinae. Perhaps the Hyposaurinae unite this group with the DPholidosaurinae. The
crocedilian trend of evolution of the Teleosauridae can be discerned in the depression of the postorbital
bar, that is found also in all the other Crocodilia, but that was evidently acquired independently in different
groups.

The recent Crocodiles seem fo Le the offspring of two different mesozoic phyla, that .are fraceable
to the perhaps diphyletic Gioniopholidae. The different gaps are bridged over by the longirostral Congo~
saurinae and Thoracosaurinae and the brevirostral Bernissartinae and Leidyosuchinae. The Gonios
pholidae are perhaps again related fo the Afoposauridae.

The Notosuchidae seem to be an aberrant phylum of the Afoposauridae or Goniopholidae that
cvidently became mere ferrestrial than the other Crocodilia. By doing so, this phylum lost the dermal
armour and refained a rather embryonic skullsshape throughout life. Perhaps even the absence of the
dermal armour is only an embryonic frait. The Spomafosuchidae may be considered as the descendants
of some Bernissartiaslike form that developed on aberrant lines, but likewise followed the eusuchian
trend of evolution.

All these genefical relationships of the different Crocodilia are embodied in the adjoining diagram.
The chrenological sequence corresponds in a rough manner fo the hypothefical line of descent. Diffir
culties arise only with the Congosaurinae and the Dyrosaurinae, for both these groups occur hitherto
only in the Eocene of ftropical Africa, while their morphological structure pleads for greater age.

Probably both groups are fill now only represented by Eocene stragglers of units, that in more ancient
fimes inhabited also other parts of the globe.
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Synoptical table of the CROCODILOIDEA
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In all Crocodiles amphicoelous vertebrae, a splenial entering into the symphysis, a not depressed
postorbital bar, the presence of a prelacrymal fossa, separated nares, choanac situated far in front, a

&



84 BARON NOPCSA (84)

narrow dorsal armour and a polygonal ventral armour or no ventral armour are primitive characters.
The large perforation of the mandible and the contact of the parietal with the postfrontal may perhaps
likewise be primitive characters for they occur already in the Pseudosuchians, but since these characters
are wanting in the older Crocodiles, their furning up in the newer types may as well be cascs of reversal,
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Plate L

. Deuterosaurus biarmicus, type specimen from the side ('/3 nat. size).
¢ == canin de dentary sq = squamosal
. The same from the other side (same reduction).
C == canin de = dentary ju = jugal
mo = molar tooth

. The same from in front.

. Newly discovered posterior part of the same picce (*/2 nat. size).

art = arficular exo -= exoccipifal ip = interparietal
co = condyle for == foramen quadratfi qu = quadrate
so == supraoccipital

. The same piece from behind (same reduction ; parts lost indicated in outline).

ang = angular ju == jugal qu == quadrate
art = arficular mx == maxillary sq == squamosal
co = condyle Orb == orbit Te == temporal opcning

de = denfary gj = quadratojugal
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Plate II.

Fig. 1. Psilotrachelosaurus Téplitschi nov. gen. et spec. Type specimen viewed from above (twice
natural size).
cl = clavicle co = costoid cor = coracoid
fe == femur hu = humerus isch = ischium
pub == pubis scap = scapula vr = ventral ribs
Fig. 2. Pachypleurosaurus Edwardsi. Skull of type specimen from above (iwice natural size).
fr = frontal
Fig. 3. Pachypleurosaurus Edwardsi. Type specimen viewed from above (natural size).
caud = caudal vertebrae mt = mefatarsals Orb = orbit
ra = radius
Fig. 4. Cast of ventral aspect of the scapular arch of the same specimen seen from below (natural size).
cl == clavicle he = humerus ic] = interclavicle
scap = scapula
[Fig. 5. Posterior extremitics of the same specimen (twice natural size).
1—3 = sacral ribs fe = femur i = ilium
pub = pubis
Fig. 6. Palaeohatferia longicauda. Transverse section of arib of the type specimen (strongly magnified).

bc bone cells Hc = Haversian canals ex = exterior side
int = inferior side
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Fig.

Fig.

tural size).

Plate III.

. Dactylosaurus Schroederi, nov. spec. Cast of the slab of the type specimen from above (na-

c = clavicle fe = femur
. Cast of the counterslab of the same specimen from below (natural size).
co = coracoid hu humerus is == ischium
pu — pubis sc = scapula
. Cast of the skull of the same specimen from below (twice natural size).
md = mandible pt = pterygoid
. Cast of the same skull from above (twice natural sizc).
md = mandible fr = frontal qu quadrate
. Cast of the anfcrior cxtremity of the same specimen (twice natural size).
ra = radius
. Cast of the posterior extremity of the same specimen (twice natural size).
fe == femur pu = pubis tib == fibia
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Plate V.

Fig. 1. Anarosau-us pumilo. Cast of the type specimen from below (natural size).

art arficular is == ischium pu = pubis
co = coracoid p. p- = prepubic process qu = quadrate
fe femur pt = pterygoid scap = scapula
Fig. 2. Cast of the counterslab of the same specimen from above (natural size).
art arficular hu = humerus sq == squamosum
fe = femur il = jlium
Fig. 3. Pachypleurosaurus Edwardsi. Adult Francfort specimen from above (natural size).
c = clavicle is == jschium pu == pubis
scap = scapula
Fig. 4. Neusticosaurus pusillus. Skull of the type specimen from below (twice natural size).
ch = choanae s. orb. = suborbital fossa
Fig. 5. Proneusticosaurus carinthiacus. Transverse section of part of a rib (highly magnified).

car = cartilaginous bone I b == laminar bone H! =: Haversian laminae,
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Plate V.

Fig. 1. Euoplocephalus sp. Skull from above.
d == dermal platc

Fig. 2. The same specimen from the side.

d = dermal platc ju = jugal N = nares
O = orbit
Fig. 3. The same specimen from bchind.
art == surface of articulation d dermal platc pt = pterygoid
of quadrate eo == exoccipital gqu = quadrate
co == condyle Fo foramen magnum s0 == supraoccipital

Fig. 4. The same specimen from below.

alv = alveolar furrow d = dermal bone p — plerygoid
art = surface of articula~ eo -= exoccipital qu == quadrate

tion of quadrate ju = jugal sq = squamosal
bo = basioccipital mx == maxillary fr == fransversum
Ch = choanae O == orbit Vo == vomer

co condyle pa palafine



Cieologica Hungarica. Ser. Palacontol. T. I. Fasc. 1. Tab. V. Francis_Baron Nopcea RV
a Palaeontological Notes on Reptiles

Kunst- & Werbedruck G. m. b. H., Esslingen a. N.



Plate VI.

Fig. 1. Scolosaurus Cuttleri. Antcrior view of shoulder girdle and anterior limb (10/57 of nat. sizc).

cerv — cervical vertebrac co == coracoid dors = dorsal vertebrae
d. r. = dorsal ribs hu = humerus h. sp —= humeral dermal spine
ra == radius ul = ulna
lig. 2. Inferier view of the pclvic region of the same specimen (1/8 nat. size).
ac acetabulum cd == caudal vertebra fe = femur
i = ilium is =: ischium mf metatarsal
1ib == ftibia

Fig. 3. Inferior view of the fail of the samc specimen (the figure joins fo fig. 2; 1/8 of nat. sizc).
cd = caudal vertebrac ch = chevron bones

Fig. 4. Dermal scutes on the back of the same specimen near a dorsal spine (nat. size).



Gieologica Hungarica. Ser. Palacontol. T. I. Fasc. 1. Tab. VI. Francis, Baron Nopcsa
» 4 ; PlL.VIL
Palaeontological Notes on Reptiles

Kunst- & Werbedruck G.m. b. H., Esslingen a. N.



Plate VIL

Fig 1. Scolosaurus Cuttleri. Dorsal view (the proporfion of thc prelumbar part of the phofograph to
thc postlumbar part is 25/225 to 27/225).

dsp — dorsal spincs il = ilium nu. p = nuchal plates
&8sk granular skin Ip lateral plates s r. sacral ribs
hsp humeral spine Ir = lumbar rib I dorsal rib

trf == ftransverse folds

Fig 2. Dermal scutes of the dorsal side of the fail near a fransverse fold (nat. size). The arrow indicafcs

the position of the head.

Fig. 3. Dermal elements of the laferal part of the fail (nat. size).
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Plate VIIL

Scolosaurus Cuttleri. Reconstruction (Published first in , The Illustrated London News*
Sept. 11. 1926 and reproduced here by the courtesy of the Editor).
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