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Introduction. 

The following notes arc the result of studies in various Museums. They deal with Palaeohalleria, 

Deulerosaurus, 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 to investigate the material contained in various Museums and facilitated my work also in many other 

regards. I am especially indebted to: Madame AMALITZKY (Petrograd), Prof. A.imNi (Milano), Dr. F. 
A.. BA.THER {London), Prof. M. BoULE (Paris), Dr. R. BROOM (Douglass, S. Africa), Prof. L. DoLLO 

(Bruxelles), Prof. 0. JAEKEL (Greifswald), Dr. KAHLER (Klagenfurt), Prof. KARPINSKY (Petrograd), 

Prof. KossMAT {Leipzig), Prof. KRuSCH {Berlin), Prof. LULL (New Haven), Prof. MA.RIA.NI (Milano), 

Prof. MouCI-IKETOFF (Petrograd), Dr. RJABININ (Petrograd), Prof. SoLLAS (Oxford), Prof. STILLE (Gottingen), 

Prof. SmoMER (Munich), Dr. TRAUTH (Vienna), Dr. YAKOWLEW (Petrograd), Prof. WATSON (London) 

and Sir A.. S. WooDWARD (Haywards Heath, Sussex). 

While editing some parts of these notes in English, I was gready assisted by Lady WooDWARD 

who helped me to bring, at least some parts of the paper, into proper English. 

Owing to illness and to the fact that Dr. ST. MAJER (editor of Palaeontologia Hungarica) 

had delayed the publication of this paper in a quite unjustifiable manner for more than two years, till it 

was withdrawn from his hands, the recent literature could no more be properly referred to. 
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I. REDESCRIPTION OF PALAEOHATTERIA. 

AlthC'ugh Palaeohallena has been successively studied by CREDNER (II 272)1, B>.uR (II 35), A. S. 

Woonw .. \.RD (II 624), HuENE (VIII 236), JA.F.KEL (II 389) and WILLISTON (II 608) nevertheless a re• 

newed investigation brought out several points of interest. The possibility of these discoveries was prin• 

cipally due to the fact that several of CREDNER's type specimens had recently been prepared by Pro• 

fessor J>.EKEL in a remarkable manner. With incredible skill Professor J>.EKEL has compldcly remo• 

ved the fractured bony substance in many pieces and now the casts of these negatives reveal the most 

minute stmcture of the former bones. For casting a boiling mixture of about equal parts of gelatine and 

glycerine was used, to which, during its boiling, a fairly large quantify of zinkwhite powder has been 

added. This powder colours the translucent and elastic mass and by making it opaque renders it sui .. 

table for photography. Acting at the same time as a desinfectant it prevents moulde. The same material 

was also used for casting the pieces figured on Plates II, III and IV. These casts were afterwards 

painted with water colours. 

ii b 

Fig. 1. Skull of Palaeohalleria (nal. size). - a) reconstruction of lateral viA>; b} actual specimen (lower jaw from the 
interior); c) reconstruction of the palate ; d} actual specimen. 

The principal pieces that served as basis for the following description are the casts of the skull 

figured by CREDNER (II 272) on Plate XXV figure 4, and of a hitherto undcscribed palate. 

The first named piece shows, that the lateral view of the skull of Palaeohalleria is more nearly 

complete than has hitherto been suspected, for the drawing figure 1 b) 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. 

I) The numbers in brackets refer to the chapter and the current number under which the ocacl title of the paper 
referred lo can be found in my book ,,Osteologia Reptilium fossilium et viventium (Fossilium Catalogus, pars 2i", Berlin 
1926.). The roman null'~r rekrs to the chapter, the arabic number lo the number of the paper. 
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The m a x i 11 a r y is a low and elongated bone the upper margin of which is but indistinctly 

traceable on the specimen studied. Other pieces, as the on.:: figured by CREDNER on Plate XXV fig. 3 

and the piece figured in his memoir as tcxtfigure 3 show, that the superior border of the maxillary 

was gently convex, the greatest hcigth being obtained above the longest teeth. Its shape recalls generally 

the maxillary of Varanops (II 596) and Edaphosaurus (II 575) and to some extent the maxillary of 

Galepus (II 125). 

The I a c r y m a I is a remarkably long bone extending, as already noticed by WILLISTON (ll 608), 

probably as far as the narcs. Its shape is by no means the same as indicated in CREDNER's drawings 

(Pl. XXV fig. I and 3) or in J,\EKE1.'s reconstruction (II 389). GREGORY showed in his monograph 

on the lacrymal bone (II 32(;) that a large lacrymal is a very primitive feah.tre and occurs principally 

among the Coty/o ;auria. A large lacrymal comparable with the lacrymal of Palaeohafferia occurs how• 

ever also in Varanosaurus (II 54), Panfelosaurus (XIII 59) and in Edaphosaurus (II 575). 

As in Sphenacodon (II 613) and Diopaeus (II 581) the p r e fr o n t a I is a longish, narrow, trian• 

gular bone. It is very different from the short prefrontal in the Dromasauroidea (II 125). It is placed on the 

highest point of the skull as in Sphenacodon (II 581 ), as in some Dromasauroidea, for example Galepus 

(II 130) and as in some Anomodonfoidea, for example Diaelurodon (II 127) and Lysfrosaurus (II 488). The 

prdrontal and lacrymal show in front of the orbits a de.:p fossa as visible also in Sphenacodon (II 581 ), 

Diopaeus (II 581) and Varanosaurus (II 5El I). This fossa is separated from the orbits by a sharp, 

projecting ridge. 

In the skull forming the basis of this description the j u g a I is preserved in situ and its median 

and posterior part is certainly complete. It is altogether a slender, triradiatc bone. In front two small 

bifurcating projections are visible, the origin of which may, however, be attributed to lesion. In the middle 

a slender, ascending process is gi·.-en off, that separates the temporal opening from the orbit. Posteriorly 

the horizontal bar of the jugal i3 applied against the squamosal. The jugal recalls the same bone in 

MycJerosaurus (II 61 O). It may be emphasised that in the specimm studied the inferior margins of the 

temporal and orbital cavities arc complete. 

Not the slightest trace of interruption is visible where the jugal touches the s q u a m o s a I. 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 CREDNER's figure l on Plate XXIV, the squamosal finishes below 

in a thin and rod•likc process th~t bears a little knob. This knob cn::is dista1Jy in a smooth, small, but 

well marked surface. The iatter corresponds to the place where the lower jaw articulated with the quadrate. 

As in Scaloposaurus (II 125), lcJidorhinus (II t 42), many Dinocephalia (II 571), thz Dromasauroidea 

(H 125, 130), Panlelosaurus (XIII 59), Edaphosaurus (II 575) and as in some Pelycosauria, so 

Sphenacodon (II 581) and Dimelrodon (II 581 ), the articulation of the lower jaw was situated far below 

the level of the alveolar margin of the maxillary. This important character of Palaeohalleria has not 

heen brought out in any reconstruction. 

A T ,.-shaped, pendant squamosum occws only in the primitive Theriodont Sca/op~saurus (II I 25), 

.md the Dromasauroidea (II 125). In Panlelosaurus (XIII 59) the low position of the articulation of the 

mandible ist due to an elongation of the quadrafe as in Edaphosaurus. 
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The p o s t fr o n t a I and p o s t o r b i ta I of Palaeohalleria arc likewise both preserved in situ. 

This can be deduced from the even curve of the posterior outline of the skull and from the regular 

outline of the upper part of the temporal cavity. Unfortunately the suture between the poslfrontal and 

the postorbital 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 CRF.DNF..R's 

drawing of this piece (plate XXV fig. 4) docs in reality not exist. The development of the squamosal, 

the postfrontal and the postorbital prove together that PalaeohaJJeria was a monozygocrotaphous reptile. 

This has already been pointed out by Wu.LISTON (II 613) in 1918. 

The lateral position of the single temporal opening brings PalaeohatJeria closer to the Pelycosauria 

than to the higher Theromol'pha. The conspicuously large size of the orbits in Palaeohafferia is to b...

mct with in G/aucosaurus (II 609), Pantelosaurus (Xlll 59) and the Dromasauria (VIII 58, II 125, 130). 

Contrarily in the more specialised Pelycosauria, Anomodonfia and Theriodonfia they arc compara• 

lively small. 
Where the i:ostfrontal touches the squamosal the lateral process of the parietal was applied against 

this bone. In the lateral aspect this part has a splint•likc outline. 

In the skull studied the frontal is strongly displac.::d and thrust into the orbit. In the adjoining 

figure Nro I this clement has been purposely omitted. Its general shape is wdl shown in CREDNER's 

figure (plate XXV fig. 4) published in 1881 (II 272). 

The n as a Is arc large, the p r cm a x i 11 a r i c s feeble and narrow. They resemble to the pre• 

maxillaries in Galechirus (Vill 58), Scaloposaurus (II 125) and Varanos3urus (II 54). They differ 

from the premaxillarics in the more specialised Thcriodonts as Scylacops (II 136), the more specialised 

Anomodonfoidea as Dicynodon (II 389) and the more specialised Pelycosauria as Dimetrodon (II 191) 

in not having such a thick inferior border as these. 

The teeth of Palaeohalleria arc prolothccodont as is the case in the primitive Pelycosauria, they 

arc however thecodont in the specialised Pelycosauria and in all Theriodonlia. 

The new specimen of Palaeohalteria exhibiting the palate shows the v o m c r s, p a 1 a t i n e s, 

p t e r y g o i d s and the b a s e o f t h c s k u 11. Drawings of the palate of Palaeohafleria arc given in 

figures 1 c and d the former being a reconstruction, the latter a drawing of the actual specimen. 

The v o m c r s arc short and slender bones, each bearing, as in many primitive reptiles, a row 

.;1f teeth. They do not extend beyond the choanae and form their median borders. Medially their pos• 

tcrior projections enter between the plerygoids as in Diadecles and Seymouria (II 579). Similar vomcrs 

as in Palaeohalleria arc to be met with in Dimelrodon (II 191), Panlelosaurus (XIII 59), Edapho: 

saurus and Prolerosuchus (II 136). The vomcrs of even the most primitive TheriodonJia (II 136) differ 

to a great extent. 

The p a I a I i n c s arc narrow al both ends and broaden in the middle. They bear numerous teeth 

of which the median on~ arc larger than the rest. The palatines likewise recall the same elements in 

Dimelrodon (II 191) and Prolerosuchu.s (II 136 ). 

The p t e r y g o i d s show exactly the same shape as in Dimefrodon (II 191) and recall at the 

same time strongly the ptcrvgoids of Sphenodon. They differ well from the pterygoids i~ Pantelosaurus 
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(XIII 59). They ri.>ach the choanae as is the case in Broomia (VII 7 49) and DimeJrcdon (II 367). In 
their present state of preservation they are somewhat displaced and touch each other as in Sphenodon 

in the iniddlc line of the skull, ii may however be, that in the living animal they were separated by a 

narrow cleft. Such a cleft is visible in Howesia {VIII 56), Broomia (VI 794), ProJerosuchus (VIII 51 ), 

Dimeirodon (II 191) and Limnoscelis (II 596 ). 

This cleft might account for the lwo zones of numerous small teeth which, as in the animals just 

mentioned, border their median margins. Apart from these zones of teeth on the ptcrygoids of Palaeo1 

haJJeria yet lwo other teethbcaring regions can be discerned. One zone of diminutive teeth extends 

obliquely forward and outward, another is placed transversely to the long axis of the skull. In this se1 

cond zone the teeth arc much stronger than in the other two. A row of strong teeth placed tranS.r 

vcrsaly to the long axis of the skull occurs also in Limnoscelis (II 596), PanJe/osaurus (Xill 59) and 

Dimelrodon (II 191 ). By the absence of a t r a n s v c r s u m PalaeohaJJeria resembles DimeJrodon 

(II 367) and differs from ProJerosuchus (VIII 51) the palate of which otherwise shows a similar structure. 

The b a s i s p h e n o i cl and the h a s i o c c i p i t a I, that have been well figured by CREDNER arc 

altogether flat, long and large. Basioccipitdl tuberositics are absent. As a whole this part differs from the 

same region in Dimelrodon or in the Theromorpha, but recalls somewhat Casea and is much the same 

as in all reptiles having a primitive metakinctic skull. In accordance the basiptcrygoidal processes arc 

very well developed. 

The shape of the m a n cl i b I e is well shown in figure 1, but can also be made out in CREDNER's 

figure l on his Plate XXIV. The upper margin of the mandible shows a well marked projection that is 

formed by the posterior part of the dcntary bone. Such a projection is always absent in the Pe/yc~ 

sauria, but it characterises one of the Dromasauroidea [ Galepus (II 130)] and all the TheriodonJia 

(II 558). The rest of the mandible is likewise built on the Theriodont pattern. Behind the projection of 

the dcntary a large surangular can be made out. Under the surangular a long slender and some• 

what rectangular bone stretches obliquely upward and forward. It is identical with the prcarticular in 

Scymnognalhus (II 389). Under this bone follows the angular, that forms the inferior part of the jaw. 

The inferior border of the angu1ar of Palaeohalleria differs from ScymnognaJhus but resembles Galep11s 

(II 125) and Varanosaurus (II 54). 

A small, displaced, splint.rlike bone, laying in front of the angular is probably the s p l e n i a I. A 

separate c o r o n o i cl a I bone can not be detected, but unfortunately the region, where it ought to be 

looked for, is not well preserved. 

Since the v c r t e b r a e of P alaeohaJleria have all been well described by CREDNER it is ncedl.::ss 

lo give a redescription. Their number is about the same as in Panlelosaurus (XII 69). 

The s cap u I a r arch recalls Varanops (II 596) but is less ossified than in this genus. A 

good outline drawing of this part has been given by WILLISTON (II 608). From the oelvis of the Droma• 

sauroidea (II 156) the p e 1 vis of Pa/aeohaJJeria, as reconstructed by W::i.usTON (II 608), differs only in 

having much smaller foramina obturatoria ; the small size of these foramina indicates however only a 

lower degree of specialisation. 

The i I e u m of PalaeohaJJeria differs markedly from the same bone in most of the Pe/ycosauria 
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(PanJe/osaurus included) for in these it is generally elongated and extends obliquely downward and 

forward, but it resembles in a high degree the ileum of the Dromasauroidea (VIII 58, Il 125, 156). 

The p u b i s shows, as may be well seen on CREoNER' s drawings, an incision for the obturator 

nerve. It differs markedly from the pubis of the Pe/ycosauria. In these as in the P<1rapsida the fora .. 

men obturatorium always passes through the pubis. The pubis of the Theromorpha shows the same 

type as the pubis of PalaeohaJJeria, for in the latter the obturator nerve always passes between th£ 

pubis and the ischium. 

The h u m e r u s of PalaeohaJJeria 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 Pe/ycosauria. 

The occurrence of a foramen entepicondyloideum brings PalaeohaJJeria near to the Cotylosauria, 

the Pe/ycosauria, the DraniJesauria, most of the Theromorpha and the primitive /chJhyopJerygia. It 

separates PalaeohaJJeria from the TesJudinala, Parapsida and DiapJosauria. In the latter a foramen 

cctepicondyloideum prevails. 

The following tabula gives a good summary view of the developcment of the humeral foramina in 

different groups of reptiles. 

Ill ~h I II 11 ll 
no For~:cn ,__ ___ ·~ ~ Hl·-----11-p_Pf_~-1~::i1i~mla/ia !Hill-I -----1 

o n I y F o s s .i enlc.o ll I 
picondyl. . ... . ................... D{~i':i~':>ia I H! 

I lchthyo• ; j ........_ ____, ..-----
For. cnlc:~condyl. .... CotylOSduria J:i1:2.~~) Pe/yc!OSduria /~';!,~) Therom! orpha , 

For. entcpicondyl. 
+For. eclcpicondyl. ....... ......... PelyCOSduria .................... Theromorpha Diaplosauria 

(N..,..urus) ~lia, (Sphmodon) 

•---------------1r----·1----~--------~""-J?i_!.. __ r'!....p, __ ~"'"_da_·....,~----------1~--~-ognathi ___ ·_m_rj--1~----1-----11----------11 ~ k•:dis) 

III 
F os. cntcpiconuyl. 
-f- For. cctcpicondyl. ........ .......... ....... ..... ... ... ........ .......... ...................... Diaplosauria Prepubici 

(Saph<osaurus) (Alopoo.aurus~J 

IV I l---11----..ll----~1---.;._1-~1-----1-

._o_n_l_y_F __ o~-· _cc-·tc_p_ic_o_n_d.•1--Ti-es-tI-in_a_/a_ 1-.. _ ... _ .. _ .. _ ... _ .. _._·· ._ .. -1. 1--f-~ __ ".S~• . .. . .. ... . .. . .... ... . .. .. . . ... .. . . . . . ~-~-~-·a)-11-----l•-

o n I y Foss .i eclep. Testudinala ..................... J ... .......... ...................... .... .................. Diaplosauria 
(Che lone, . (Champsosaurus, 

VI 
no For.im€:n 

Podocn<mill, &Jodon, . 
T .. ludo) Protnaaaurus) 

Para~da 
(Camcl<onlinat, 
Maaasaurinar) 

· · ······· ···· ·· · · · ····· · ·· · · · ····· .. I DiaplL.-..u""'ri'-il•i---P-r-e~-:: 
I ~:- hoid<a) (Crocodili.a, 

DinOSduria i Ptuaaauri.!) 



(9) PA.LA.EONT. NOTES ON REPTil.ES 9 

As may be seen, the lchlhyosauria and P/esiosauria lost their humeral foramcn simply by a 

reversal, some Squamala and many Archosauria lost however these foramina only after the ani ... 

mals had shifted the function of the principal bloodvcsscls and nerves from the one side of the arm 
lo the olher. 

The lwo enlarged proximal elements of lhc c a r p a I and t a r s a I b o n e s of Palaeohalleria 

recall to a certain degree the same bones in the Pelycosauria, their feeble ossification prevents however 

a further comparison. 
The immature condition of Palaeohalleria is clearly shown by a microscopic investigation of the 

structure of its bones. The rib.=fragmcnt, that was investigated (compare plate II fig. 6), is hollow and 

shows a large, well defined marrow cavity of irregularly ellipticat 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 outline of the rib docs not agree with the outline of the marrow cavity itself. Where the ex• 

tcrior outline runs more or less parallel to the one of the marrow cavity, the outer surface of the bone 

shows numerous semicircle.rshaped bays .or inlets of which the diameter is only a trifle larger than the 

diameter of the Haversian canals met within the bony mass. Evidently these small, but very well mar ... 

kcd bays arc all only impressions of those bloodvcsscls of the periostic layer, lhal were just in the 

course of being included into 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 surface shows irregular pro• 

jcctions and even a very diminutive piece of bone, thal is detached in the section from lhe rib itself. 

These angular projections show even more clearly than the incision of the periostic vessels, how ra• 

pidly in Palaeohafleria in the moment of its untimely death, boncformation was going on. 

The Havcrsian canals in the. rib of PalaeohaJJeria arc all of equal size, lhcy have all more 

or less rounded and somewhat elliptical outlines, and their diameter is hut 7 -8 times larger than 

the one of a bone cell. Secondary Haversian laminae arc nowhere visible. The distribution of 

the Havcrsian canals throughout the bone is quite irregular and in this regard Palaeohalleria recalls 

very strongly a young Lyslrosaurus and to some extent also the other Dicynodonlidae, furthcron the 

Diadeclidae, the Pareiasauroidea and some Gorgonopsoidea, it differs howewr by the distribution of its 

Havcrsian canals very well from Labidosaurus, Limnoscelis and all the Pelycosauria. From the bone 

structure of the Squamala and the one of all Archosauria the bone structure of PalaeohaJJeria differs 

to a great extent. Details will be given al an other occasion. 

The bone cells of Palaeohalleria arc all remarkably l,ugc, their cross•scction is generally egg• 

shaped and in such places their distribution is quite irregular, in some places however the diameter 

becomes elongated and the bone cells group lo short and irregularly interrupted rows. These rows seem 

somehow to lwist along between the Havcrsian canals. 

The whole of this redeEcription proves beyond all doubt that BRl111.1's (II 629) statement, accor ... 

ding to which Palaeohalleria unites pclycosaurian and theromorphous characters, is essentially correct. 

The pclycosaurian characters of Palaeohalleria have already been recognised by Hi :ENE in i q I 0 

(VIII 236), the theromorphous characters have been pointed out by W,\TsnN (unpublished observations 

communicated to the author in spring I q23). 

The relationship of Pa/aeohaJJeria to the likewise permian Haptodus (II .303) could only be 
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made ouJ during a stay in Paris. For the possibility of doing so I am indebted to Professor M. BouLE. 

Contrarily to THEVENIN's opinbn (II 543) the resemblance between Palaeohalleria and Haplodus is 

buJ feeble. In HapJodus the somewhat crushed skull is elongated and low, the parietals are much the. 

same as in Varanops and as a whole this skull recalls Varanops and Varanosaurus. The vertebrae 

'iave no notochord and the humerus of Haplodus is expanded at both ends. Thus Haplodus agrees 

with the Poliosauridae but differs from PalaeohaHeria. While this paper was in the hands of ST. MAJER, 

in Paris PivETEAu came to the same result1). 

The precise systematic position of PalaeohaHeria can onlv be fixed after separating the g~ncrally 

primitive characters of this animal from those, that indicate its trend of evolution. 

The primitive characters of PalaeohaJJeria are : the size of the lacrymal bone, the week premax• 

illary, the extensive dentition of the palate, the strong development of the anterior part of the ptery• 

£Oids, the presence of a notochord, the presence of ventral ribs and the small size of the foramen 

obturatorium. In more than one of these points PalaeohaJJeria is not only more primitive than any 

known theromorphous Reptile but even more primitive than most Pelycosauria. 

The trend of evolution of PalaeohaJJeria 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 ot 

Fig. 2. Skulls of Theromorpha : 
A) Glaucosaurus; B) Myderosaurus; C) Diopaeus; D) DimeJrodon; E) Panlelosaurus; F) Edaphosaurus; G) Palaeohalleriil; 

H) &aloposaurus; I) Scymnognalhus; K) Prolacmon; L) Galepus; M) Emyd<ipsis; N) Kaunemeyeri,1. 

the humerus. These points indicate that Pala~halleria was developing on the same lines as the ThefOI 

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, PalaeohaJJeria approaches the Dromasauroidea, it differs howev'r 
1) Pn'ETl!Au, J.: Etude sur quelque3 Amphib;ens et Reptiles fossile-;. A.nnales de P.ileontologie, Vol. XVI. Paris I 92T. 
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from these in the dentition and the shape of the root of the tail. Palaeohalleria has evidently to bt> 

plzced near the primitive Dromasauria and the Theriodonlia but as a representative of a special sub• 

order. This suborder has to he called Palaeohalleroidea. It is characterised and distinguishable from the 

Drcmasauroidea and Therocephaloidea by its notochord, by a metakinetic 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 Pelycosf)uria on the one side and some of the Theromorpha, as Theriodonts and probably also 

Dicynodonts on the other, form two diverging groups of reptiles that evidently arose from a common 

stock. Because of their showing a strikingly parallel development in their hraincase the one group 

seems to have arisen from the other ; this realationship is however only apparent. In reality the one 

group is but further advanced than the other. 

In the foregoing textfigure 4 thirteen skulls of some Pelycosauria 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 Palaeohalleria the skull of G/auc0= 

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 

Myderosaurus (B) has been figured, for Myclerosaums is a primitive mcmhr of the family Polio= 

sauridae. The orbits in this genus are yet large, the skull is yet laterally compressed, but the lacrymals 

are smaller and the facial part is already elongated. Dfopaeus (C), in wich the whole outline of the skull 

recalls Myclerosaurus, is evidently another direct descendant of the primitive Poliosauridae and Dimelrodon 

(D) again is a descendant of Diopaeus. DimeJrodon shows a short lacrymal, huge maxillaries and an ex• 

cessive carnivorous specialisation. This is combined with a relative immobility of the body. 

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

Panlelosaurus (E) to Edaphosaurus (F). 
Although generally classed among the P£1ycosaurians these Edaphosauroidea differ from the typical 

Pelycosauria in many important points as : the long lacrymal bone combined with a great specialisation 

of the teeth, the long pedunculate articulation of the lower jaw and th2 double perforation of the humerus. 

In many ~f these points this unit approaches Palaeohatleria to such an extent that PalaeohaJJeria may 

somehow well be considered as an ancestor of the group. Apart from this Palaeohalleria (G) seems 

to be however also related to the Theromorpha. 

As PalaeohaJleria so Galepus is characterised by strongly enlarged orbits, the lacrymal is however 

short as in all Theriodonlia and the dentition 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 Anomodonloidea. The skull of a moderately specialised 

Anomodont, Emydopsis (M) is also in the figure. In this type the feeble dentition of Galepus gave way 

to the formation of a beak, the temporal muscles became enormous and the orbit became comparatively 

small. These features are still more exaggerated in Kannemeyeria (N). Similar changes as among the 

carnivorous Pelycosauria occur among many Therocephaloidea. In these it is easy to trace a line 

leading from Palaeohalleria through Scaloposaurus (H) lo Scymnognafhus (I) and from there to 

Profacmon (K). Also along this line a diminution of the orbit and a development of a carnivorous 
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dentition can be observed, but the carnivorous adaptation of these reptiles follows an other line than in 

the Pelycosauria. 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 nPelycosauria" 

seem to be polyphylctic. 

II. ON SOME FOSSIL REPTILES FROM THE COPPER·BEARING PERMIAN 

STRATA OF RUSSIA. 

Owing to the permission of Prof. D. MusHKETOFF I had, during a stay in Petrograd (Leningrad) 

in 1925 the opportt.inity to study at the Mining Institute the different type specimens of DeuJerosaurus 

and Rhophalodon and some other pieces of the copper•bearing Permian of Russia, that had hitherto esca• 

ped attention. 

Regarding first of all the skull described and figured by SEELEY (II 516) as DeuJerosaurus, it 

was soon discovered that it is generically distinct from the piece described and figured under the same 

Fig. 3. Skull of M11emeiosaurus jubilaei nov. gen., n. sp. 

name by E1CHWA.LD (II 281), therefore it needs 

a new name. Because .,f this discovery having 

been made during the festivities commemorating 

the 200 years jubilee of the Russian Academy of 

Science, I propose to call Snu:v's specimen 

Mnemeiosaurus jubilaei, the word Jtveµewv mean ... 

ing in ancient greek ,,token, remembrance" 

It is to a certain extent deplorable to have 

to rename such a well known specimen as 

St-:ELEY's DeuJerosaurus, of which the fi~re passed 

into so many textbooks of Palaeontology, but on 

account of SH:u-:v's reconstruction being in many 

points wrong, the disappearance of his figure and 

even of his family DeuJerosauridae will produ<:e only a passing inconveniance. 

The renewed investigation of SEF:I.EY's specimen showed, that there docs not only exist no proof 

for the skull having been so short as figured by that author, but that on the contrary even indications 

exist, showing that the facial part of the skull was al least as long as in any Dinoccphalian. It is 

especially 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 direction. What Sn:LEY considered to be the 

posterior border of the prcmaxillary I take to be a crack. Mnemeiosauru:. had furthcron as all Dinocephalia 

a large, funnelshaped pineal canal (II 571) that opened on the top of a well developed and trunca..

tcd cone and a very deep hypophysis, recalling the one of the T apinocephalian skull figured by 
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H.:\1:ca1Tn1' (II 341 ). In the lower and posterior region of the skull in Mnemeiosaurus a small but well marked 

foramcn is present, tl"at seems lo pass between the jugal and the quadralojugal. It is surely directed 

from outside inward and not as a foramcn quadrali would be: from behind forward. A similar foramen 

has been figured by BRoo!VI in Delphinognathus. As far as the sutures of the lacrymal and the jugal arc 

concerned, SEELEY 's drawings arc correct, there is however no evidence of an especially strong canine 

having existed. SEELEY must evidently have arrived to this conclusion by the investigation of some 

other pieces. These have, as shall be shown furtheron, nothing to do with Mnemeiosaurus. Contrarily 

to Deulerosaurus, Mnemeiosaurus has numerous maxillary teeth. 

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

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

As visible from this drawing, the enormous lacrymal recalls to a good extent the reconstruction 

of Delphinognathus as given by BROOM.· The temporal opening looks upwards as in most Dinocephalia 

and the curious cone for the pineal organ of Mnemeiosaurus likewise occurs in this group. All this 

leads to the conclusion that Mnemeiosaurus is a tapinocephalian reptile, but a genus in which the 

pachyoslosis of the skull bones had not yet set in. This is the principal character forcing one to 

give the specimen 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 separating his ,,intcrparictal" from his ,,rarictal" is but a muscular impression and that the true 

i n t e r p a r i c ta l is but a small triangular bone, placed with its point turned 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 detected, which is to be found in this 

position only in some highly specialised Pelycos3uria (Dime!= 

rodon) and some Gorgonopsidae (Arc/ops, 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 ifs strong sclerotic 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 WA.TSoN (II 581), 

.1 good deal more primitive than the S. African Gorgonopsidae, 

.1 closer relationship with the Titanosuchoidea can however not 

be detected. 

A third Russian piece of no small interest is the small 

palate attributed by SEELF:Y to Deuierosaurus. The piece is Fig. 4. Palate of llra11iskosa11rus "· )!. 
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much too small to belong to the lype described by SEELEY under this name, and from the palate of 

Rhopha/odon it differs considerably. 

By the shortness of the presumed palatines and of the ptcrygoids, as well as by the median tongue" 

like projection of the median part of the pterygoids towards the vomer, this palate recalls to a good 

extent the palate of some Gorgonopsidae as Arclognalhus.1
) The TiJanosuchuS=like Burnelia (II 166) is 

said lo have a palate recalling the Theriodonlia, but on account of the palate of the TiJanosuchoidea and 

BurneJia being only very little known, ii seems premature to unite t'1is interesting piece with Mnemei°" 

~aurus. The presence of a large tusk.rlike canine points to a dentition of Gorgonopsian lype. Because 

of the difference of interpretation, that I give to the different parts of this palate and that SEELEY gave, 

a dra"ing of the palate is given in figure 4. What SEELEY considered to be the transverse bone, I consider 

only to be a part of the pterygoid and SEELEY's sm.:ill bone I take to be the true lransversum. Unfortunately 

the sutures between the palatine and the maxillary, between the maxillary and the premaxillary and those 

bdween 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 

trace of any tooth occurs posterior to the canine, although of the canine itself nearly the whole crogs. 

section is prestrved. 

Owing to the decidedly Gorgonopsian lype of this palate, it does not seem probable that it will 

turn out to be the palate of DeuJerosaurus, and it is also unlikely .that it belongs to the genus Mn~ 

meiosaurus, consequently it deserves a n('W name. On account of only the p1late (oi5!_Javwxov in greek) 

being known, I think it best to call it Uraniskosaurus vvafsoni, commemorating the important contributions 

of M. D. S. WA.TSON on the Theromorpha. 

The fourth piece studied in Petrograd, and by far th: most important, was discovered neai:ly acci1 

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 cundeterminable skullfragments> that the posterior part of that skull was 

discovered, of wich the anterior part had been figured by E1CHWA.LD (II 2~ 1) as the lype of DeuJerosaurus 

nearly eighly years ago (Plate I fig. 4, 5.). The reason why these two pieces had remained apart for 

so many years is evidently due to the fact that they were preserved in different Museums and labelled 

as coming from different localities. Even so their bdonging together was only discovered after my having 

left Petrograd when my attention was attracted by the shape of the anterior fracture of the specimen 

I 1'ad cleared myself from matrix, that showed exactly the inverse shape of the posterior fracture of the 

dentigerous piece figured by E1CHWA.LD, Lethaea Rossica (Plate LVIII fig. 1) and also by OwD1 

(II 485). After this discovery I vrote to Professor A. R1A.BININ asking him to try and bring both pieces 

together. This succeeded and now his kindness enables me lo give on Plate I fig. 1, 2 for the first lime a 

photograph of the nearly complete skull of DeuJerosaurus. As visible the greater part of the skull 

is comparatively well preserved, for except of a part of the snout that was lost after the first des• 

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, 

HAUOHTON, S. ff On some Gorgonopsian skulls, Anna'3 S. Afric. Museum 1924. 
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the quadratojugal, the quadrak, the squamosal, the greater part of the interparietal, the whole supraoc .. 

cipital, one exoccipital, the basioccipital and the greater part of the right mandible. All bones arc 

beautifully preserved and the sutures generally very well visible. 

When complete the outline of the skull must have been somewhat clongat.zd as in Moscho .. 

saurus (II 337). 

The j u g a I is a triradiatc, 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 

between the orbit and the temporal fossa is remarkably slender. GREGORY1) pointed out that in the 

Dinocephalia the thickening of the postorbital bar is a mark of specialisation. The temporal fossa is 

directed outwards as in Scapanodon (II 166) and Diopaeus (II 581) and not upwards as in Mnemeiosaurus 

or Mormosaurus (II 581 ). The general shape of the jugal differs from the jugal in Dinocephalia and 

recalls Dimelrodon. Its anterior tar adheres lo the maxillary, the superior bar ascends between the orbit and 

the temporal fossa to meet the poslorbital, the posterior bar touches above the squamosal and below an 

irregular bone, that may perhaps pertain 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 PelycosauTia (II 125, 151) and not as in Dinocephalia. 

The slenderness of the postorbital bar separates Deulerosaurus well from most Dinocephalian but recalls 

Mnemeiosaurus. The lower border of the jugal is lo the greater part somewhat mutilated, but it does 

not seem to have reached 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 relation to the other 

bones is such as to prove that HuENE (XIII 207) was right, when he assumed that in the Dino.

cephalia the simple temporal fossa had secondarily shifted upwards. For our conception of the origin 

of the different temporal fossae of reptiles this is of remarkable theoretical importance, for it shows 

that in some groups of monozygocrotaphous reptiles the fossa, that at present appears to be an upper 

one, originated as a lower fossa. Thus it is; at least in some cases, not necessary to fall back into the 

hypothesis of a polyphyletic origin of the temporal fossae of reptiles, as has been done by VERSLUYS.2) 

The s q u a m o s a I. The border between the jugal and the squamosal is situ;ded beneath the 

anterior part of the temporal opening, and thus in the squamosal two regions can be distinguished : 

an anterior region under the kmporal 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 out• 

ward so as to form an elongated hood over the quadrate and the quadratojugal. 

An anterior flange=like process of the squamosal, as in Deulerosaurus is also indicated in DeJ .. 

phinognathus (II 125) and strongly developed in Scapanodon (II 166). In the latter also the same 

contrast is visible between the two regions of the sq~amosal as in Deulerosaurus. Unlike in Scapanodon 

the flange of the squamosal is however separated in Deuferosaurus from the postorbital by the jugal 

,md 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, ahttost vertical ridge, that may be considered as a faint indication of the strongly projecting crest, 

----1) GREOORY, W. K.: The skeleton of Moschops capensis Build. Amer. Mus. Nat., Hist. Vol. LVI. New.York, 1926. 
2) VERSLIJYS, J. Uber Phylogcnie der Schlafengrubcn und Jochbogc::n. Sitz. Ber. Heidelberg. Akad. d. Wiss. 1919. 



16 (16) 

th.it ch.ir.icterises the squ.imosal of Pnigalion (II 5c I) and other specialised Dinocephalia
1
). The overlap 

of the squamosal 0 wr the quadratc and quadratojugal, although clearly visible, is not as strong as in 

the carnivorous Pelycosauria or as in the Dinocephalia. A foramcn at the junction of jugal and quadratc, 

.is visible in Mnemeiosaurus, is wanting in Deuferos:iurus . 
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Fig. 5. Posterior aspect of tikull of Strnlhiocephalus (?). 

The q u a d r a t o j u g a I 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 somewhat rectangular outline 

much as in Edaphosaurus. Its anterior border can 

not be dztcrmined exactly, for, as already mentioned, 

a fragment between the jugal and the quadratojugal 

may just as well belong to the one bone as to the 

other. Behind and below the quadratojugal turns 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 

sm.ill that scarcely anything more than a bloodvcsscl 

or a nerve can have passed. Such a foramen 

occurs in all the more specialised Pelycosauria, 

some (?) Dinocepha/ia and in all the Thecodonlia, but 

is wanting in all the primitive Pelycosauria and in 

many Dmocephalia. It is present in a skull allied, 

according to BROOM, to SJruJhiocephalus, 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 ThecodonJia it 

seems to have originated at least twice independently. In this way its occurrence can to a certain extent 

be considered as one proof more that the evolution of all three groups is influenced by some common 

agent forcing them to develop more or less on parallel lines (latent homoplasy). 

The q u a d r a t c is a rather long and very strong, pillar ... likc bone, that is directed with its lower 

end somewhat forwards. A similar elongation of the quadrate as in DeuJerosaurus 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 shcll•eating Pclycosaurians as PanJe/osaurus (XIII 59) and EdaphOI 

saurus (XIII 59) that the quadrate and the quadratojugal arc more exposed to the view. Distally the quad= 

rate is transversally expanded as in SJruJhiocephalus (?) and bears here the very large, double articulated 

surface for the mandible. Curiously enough this su~facc is not more or less horizontal as in most Reptiles, 

but almost vertical 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 Deu• 

1) GRCOORY, W. K.: The skeleton of Moschops, loc. cil. 
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lerosaurus again resembles more to the specialised than to the primitive Pelycosauria, furtheron to Scapa:: 

nodon (II 166), Moschops and Moschognalhus and differs from Tilanosuchus (II 5ll), Mnemeiosaurus 

and all the pachyostotic Dinocephalia that cluster round Mormosaurus. Owing lo 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 seen and above this the triangular foramcn magnum. This opening 

is comparatively small and is bordered laterally by small, triangular and rather pointed ex o cc i pi ta I bones. 

The s u p r a o c c i p i I a I seems only lo 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 to the squamosal, in the middle 

of the skull its superior border is formed by the long, nearly straight and horizontal-suture, that separates 

ii from the interparictal. Laterally and between the squamosal and the intcrparietal the supraoccipital was 

in contact with a well developed tabulare, this l:onc is at present however entirely broken away. 

In the middle of the skull the supraoccipital shows a vertical ridge that dies away towards the 

foramcn magnum, but is continued upwards on the intcrparietal. Laterally of this ridge on each side of 

the supraoccipital a thum.rshaped impression is visible, that is likewise continued upwards. Evidently 

this impression served as place for the insertion of the cervical muscles. A long and horizontal supra• 

occipital-interparietal suture, as in Deulerosaurus, occurs in some carnivorous Pelycosauria as Diopaeus 

(II 581 ), in some Dinocephalia as Lamiasaurus (II 571) and in some Gorgonopsoidea, as Arclops 

(II 572) and Ga/esuchus.1) In the more specialised Pelycosauria, to which the jugal region and the 

suspensorium mandibuli of Deulerosaurus recalls, the occiput is built on an altogether different plan. 

A small splint::likc bone placed in front of the region from where the tabularc broke away and 

above the squamosal is probably a part of the s u p r a t em p o r a I. 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 brainca!?e. The nature of this bone 

can not be fixed with certainty, but if does not seem improbable that the foramen is the opening of the 

fifth nerve. The fop of the skull being broken away, the braincase itself is exposed to view. This part 

has the shape of a large, vertical canal of elliptical cross•section and shows that a great part of the 

braincase ascended vertically as characteristic for Dimelrodon. 

Under the condyle an other somewhat irregular mass of bone is visible, that forms a descending 

wall as in some Dinocepha/ia, the elements of this wall can, however, not be determined. 

The posterior part of the m a n d i b I e of Deulerosaurus is broad and high. It is altogether dino1 

cephalian. It is characterised by the almost unique position of the surface of articulation, by the 

abrupt ascent of its posterior and superior margin and by the low and strongly rounded, but ncverthe• 

less well developed coronoidal process. The inferior border of the mandible is to the greater part missing, 

the l'qual thickness of the parts preserved indicate however that it was relatively straighl A retroarti• 

cular part was not developed. 

Sutures of three mandibular elements arc clearly visible. The whole posterior part is formed by 

one strong bone corresponding to the fused articular and surangular, the lower and inferior part is covered 

1) HAuoHTON : On some Gorgonopsian skulls, Joe. cit. 

3 
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by a smaller piece representing 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 articulation 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 time for pulling the jaw against the surface of 

articulation. A very similar impression seems also to occur on the lower jaw of Moschops capensis, 

but here it seems lo have shifted much further upwards so as lo cover a greater part of the jaw. 

As evident from this description, the posterior part of the skull of Deulerosaurus resembles in so 

many important points to the Pelycosauria and differs so strongly "from the Dinocephalia that one would 

even hesitate lo place it among these, would not the anterior part of the skull proovc its dinocephalian 

nature. 
Of the m a x i 11 a r y on the new piece only the posterior and inferior part touching the jugal is 

preserved. This part is not very characteristic. As far as rrcserved ii is edenlelous and has a triangular 

outline. Posteriorly it thins out under the jugal much as in Diopaeus (II 581). The rest of the maxillary 

is contained 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 prem~xillary is to be sought for. 

Apart from the canine only tw\l smaller teeth seem to be present in this bone. 

The premaxillary is at present practically w.mting, for only alveoli with five teeth arc preserved, 

that were implanted very obliquely in the bone. 

A step between the maxillary and the premaxillary, as characteristic for the higher carnivorous 

Pelycosauria and some lower Therfodonlia, is wanting in DeuJerosaurus. E1CHwA.rn' s figure shows that 

the anterior end of the premaxillary ended very abruptly. 

In accordance lo the posterior part also the anterior part of the 1 ow er j a w is very high and corn, 

paralivcly short. It ends in a strong and vertically descending chin. The symphysis is very strong and 

both rami of the lower jaw arc firmly C\'.!ossificd with each other. In this regard DeuJerosaurus differs 

somewhat from the Pelycosauria, for in these the symphysis mandibuli is generally wccker. Evidently 

this is in correlation with the shape of the incissors. 

The I c e I h of Deulerosaurus arc very C'haractcrislic and truly dinocephalian. The dental formula 

is: f i + c f m. The teeth are slender, about conical and slightly curved. Those of the left side arc 

preserved better. On the right side one can distinguish far behind a very small molar with .i blunt 

conical crown, that is constricted quite markedly al its base. On the left side E1rnw,\w' s figure shows 

a strong canine, that is n1issing on the plastercast al rny disposal and in front of this follow two very 

obliquely placed slender prcmaxillary teeth. In the lower jaw there exists a strong canine .ind then follow 

in each mandible four incissors the size of which increases towards 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 differentiated, but nevertheless characteristic dentition of Deulerosaurus prooves 

that this reptile is a Dinocephalian, but if differs from the South African types in many important 

points. The differences concern especially the jugal, the quadratojugal, the quadrate and the_ occipital 

region. In all these points Deulcrosaurus approaches the more specialised Pelycosauria, as Diopaeus, 

Dimelrodon and the Edaphosauroidea and differs from the Dinocephalia. Probably the resemblances 

in the occipital 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 

Pelycosauria, Deulerosaurus and Thecodonlia. Together with the investigation of Pa/aeohalleria the 

sh.ldy of Deulerosaurus shows that the Theriodonlia and the primitive Pe/ycosauria arose from a corn• 

mon stock, while the Dinocephalia are probably descendants of some rather specialised Pelycosauria, 

This pleads for including the Pelycosauria in the Theromorpha. 

The genus Deulerosaurus forms at present a family of its own, that has to be called Deulerosau• 

ridae. This family is altogether different from the Deulerosauridae 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 Deulerosauridae of SEELEY 1882 {sensu NoPCSA 1926) have to be defined as titanosuchian 

reptiles in which the squamoSdl is not yet in contact with the postorbital, the quadrate and the quadrato... 

jugal are elongated and a foramen quadrati is present. 

Baron FE.J£RVARY, the well known authority on international rules of nomenclarure, was so kind 

to inform me that, according to the international rules, for the fossil skulls of the Russian copper•bearing 

strata following generic names have to be used : 

1. Deulerosaurus E1CHW. 1848 (sensu NoPCSA 1926 ; synonym : Deulerosaurus part. SEELEY 1893) 

belonging to the family Deulerosauridae SEELEY 1893 (sensu NoPCsA 1926) syno• 

nym : Deulerosauridae part. SEELEY 1893. 

2. Mnemeiosaurus NoPCS.'1. 1926 {synonym: Deulerosaurus part. SEELEY 1893, nee E1CHw. 1848) 

belonging to the family Tapinocephalidae WJ\TSON 1914 (synonym: Deulerosau• 

ridae part. SEELEY 1893) 

3. Rhopha/odon E1rnw. belonging to the primitive Gorgonopsoidea and more precisely to the sub• 

family Akidognalhinae. 

4. Uraniscosaurus NoPCSA 1926 (synonym : Deulerosaurus part. SE1~LEY 1893) belonging to the 

family Gorgonopsidae and the subfamily Gorgonopsinae. 

As is well known, apart from the skull remains also numerous vertebrae and other bones have 

been found in the copper•bearing strata of fhe Ural. In some of these, as for example in a humerus with 

two foramina, their pertainance to the Dinocephdlia is evident, it seems however at present premature 

to 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 limb=boncs 

with the different skulls, of course all these different names will havE.' to be revised. 

The recognition of the primitive dinocephalian nah.lre of Deulerosaurus, furtheron the determination 
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of Mnemeiosaurus as a true, but not yet pachyostotic Dinocephalian and of Rhophalodon as a primitive 

Gorgonopsian, are of far reaching stratigraphical importance. 

The copper•bearing strata, that yielded these remains, are situated below the beds of the northern 

Dvind, th~t contain Pareiasauridae, Dicynodonlidae, Gorgonopsoidea and Therocephaloidea. Somewhat 

over the niveau containing the Parciasaurians follows in Russia a niveau containing primitive Cynognalh· 

idae (Dvinia, Pennocynodon) 1) and these beds are again overlaid in the governments Vologda and 

Kostruma by beds containing Thecodon/osaurus (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 tl::e Karroo. In South Africa the Ecca•beds and the lowermost Beaufort .. beds (Tapino. 

cephalusrzone) contain predominantly Dinocephalia, the next beds (Endolhiodon,zone, Cislecephalus= 

zone) Pareiasauridae, Dicynodonlidae, Gorgonopsoidea and Therocepha/oidea, then follows a niveau 

rich in Cynognalhidaf' ( Cynognalhus-zone) and uppermost come the Red·beds with different A.rcho. 

saurians. This sequence makes it possible to parallelise the continental strata of northern Europe with 

those of the Karroo. The strata of the shores of the Dvina represent evidently the Lower and Middle 

Beaufort,beds and those of Vologda seem, at the first glance, to represent the South African Red•beds. 

In reality they are somewhat older than the Red·beds, for the Vologda .. beds of Russia are of lower 

triassic age (Werfenian), while the Thecodonlosaurus 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 reptiles of the South African Tapino, 

cephaluS1Zone, the copper•bearing strata may be considered lo be an equivalent to the Ecca,bcds. 

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 reptiles in 

the copper•bearing strata of Russia would be of utmost scienlifie importance. I I i s h e r e t h a I 

w e m a y ho p e t o d i s c o v e r a 11 t h o s e t y p e s, t h a t a r e n e c e s s a r y t o b r i d g e o v e r 

the gaps observable between the types known from Texas and those known 

f r o m t h e K a r r o o. 

III. ON SOME NOTHOSAURIAN REPTILES FROM THE TRIAS. 

The d!scovcry of rnme new specimens of small Nothosaurian reptiles made it desirable to revise 

all the smaller genera of this group and the more so as G. von A1nHA.BER's recent revision of these 

genera (V 31) was based more on speculations than on investigations of the types. The consequence of his 

method was, that conclusions were arrived at, which arc frequently open to criticism. Some of his dra, 
wings are likewise inexact. 

The pieces that form the basis of the following paper arc: The type specimens of Pachypleuro.r 

saurus (Pachyp/eura), Anarosaurus and Neuslicosaurus; BouLENm:u's and M,\UL\N1's specimens of Lario"' 
1
) HUENE, FR.: Ein Cynodonlio?r aus dcr 1rias Brdsiliens. Centralbl. Min. Gcol. u. Paldcont. (8). Sti.;ttgarl tQ28. 
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saurus, a new specimen of DacJylosaurus, a fossil representing a new genus PsiloJrachelosaurus and, a 

second specimen of Pachypkurosaurus from the Senckenberg Museum. Prof. BROIL! was so kind to 

send me a magnificent gelatine.a-cast of RbaJiconia 1) A review of those Nothosaurian genera, that 

cluster more or less closely around NoJbosaurus and arc only known by skulls, as Conchiosaurus, 

PisJosaurus, CymaJosaurus and Germanosaurus (=Eurysaurus) 2) was purposely omitted. These genera 

have already thoroughly been dealt with by SamoEDER. ParJanosaurus was also emitted because 

the type of Parlanosaurus can no more be found in the collection of the Austrian Geological Survey 

and finally the types of Phygosaurus and Marcomerosaurus were out of reach. 

In the following lines the data concerning Lariosaurus refer, when not especially mentioned, always 

to MARIA.Ni's (V 296) specimen of Lariosaurus (B), in which the proportions agree very well with those 

of ZITTEL's specimen (A) and BouLENGER's (V 58) specimen (C). Both the dimcnsionf: and the pro .. 

portions of all three specimens can very well be made out from the following data : 

1. Dimensions. 
Size in millimcters: A B c 

Length of skull 91 mm 55 mm 43 mm 

,, 
,, 
,, 

n presacral part of vertebral column 
,, humerus 

.. ulna 

.. man us 

n femur 
.. tibia 

" pes 

440 
72 
33 
56 
90 
38 
60 

2. Body proportions. A) 

277 
36 
20 
31 
43 
19 
37 

135 
20 
11 
20 
24 
12 
25 

Proportion of slt1..dl to prcsacral part of vertcbr. column 20 · 7: 100 

B) 

20·2: 100 
CJ 

31"8:100 

,, humerus to ulna 10 : 4 · 7 10 : 5 · 5 I 0 : 5 · 5 

,, humerus to ulna+manus 10 : 12 · 3 10 : 14 I 10 : 15 · 5 

,, femur to tibia 10 : 4 · 2 10 : 4 · 4 I 0 : 5 · 0 

femur to tibia+pcs 10 : 10 · 8 10 : 13 · 0 I 0 : 15 · 4 

n humerus to femur 10 : 27 . 2 10 : 21 · 5 I 0 : 21 · 8 

,, hu+ul+ma : fe+ti+pes to posterior extremity 10 : I 1 · 6 1 0 : I I · 3 10 : 1 I · 9 

As visible, the changes of proportions are very gradual and thus only such that are due to growth; 

rate. A very fine, hitherto undescribed primitive Nothosaurian reptile, that is reported to come from 

the trias of Hueska, exists in a private collection in Spain. 

For Pachypleura and Eurysaurus new names had to be adopted, for the name Pachypleura Cm~ .. 

NA.Lill. (1854) was preoccupied, as LYDEKKER pointed out, by WHITE in 1853 and FRJ-:rn's name Eury .. 

saurus (1903) was preoccupied by GA.UDRY in 1878. It is a great pity that all this escaped G. v. 

ARTHABER's attention, when he wrote his comprehensive memoir on the NoJhosauria. For Pachypleura 

1 BROtU, F. : Ein Sauro?lerygicr aus den Arlbergschichten. Sitz. Bcr. Bayr. Akad. d. Wiss. 111.ith. naturw. Abt. 
Miinchen 192T. 

2 NoPCSA, FR.: The genera of Reptiles; Palaeobiologica, 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 I used for the first time in my paper 

,. The Genera of Reptiles" in 1928, was used by BROILI 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 considered as the type of Pachypleurosaurus, which 

has been described as ,,the smaller specimen" of Pach}' pleura by CoRNJ\.LlA in 1854 (V 119). It belonged 

then to the collection Borromeo, it is now in the Museo Civico di Storia Naturale in Milano and repre.= 

sents, as other pieces show, a scmiadult individual. Owing lo the courtesy of the Professors A1mN1 and 

MA.Ril>.NI, I was permitted not only lo investigate but also lo prepare the specimen and owing to 

this preparation the specimen now shows several characters that were hitherto 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 trunk, the entire tail and most of the bones of the extremities 

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 s k u 11 of the type specimen (Pl. II fig. 2) that has, lo some extent, been described by CoRNA.LL\. 

is 27 mm long and 14 mm broad. The premaxillarics arc cleft at the distal end, as is frequently the 

case in Simosaurus, they are however firmly united in their proximal half. A.t this place they are proton= 

ged into a slender rod.rshaped process that separates the nasals and enters even slightly between the fron ... .. 
tats. Such a prolongation of the premaxillaries is known in Cymalosaurus (V 432) and quite frequent 

among the P/esiosauria. Each premaxillary bears four cylindrical teeth that arc separated by large diaslc= 

mata from each other. In the present slate of preservation these teeth protrude strongly outward as in 

Anarosaurus, in lifetime they were however probably directed obliquely downward and forward. The 

small nasals seeln to touch the large prefrontals 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 parietals. The poslfrontals do not reach the prefronlals and extend from the 

crbit to the temporal fossa. They arc sigmoid ... shaped and receive on their outer border a small, tongue,.. 

like process of the postorbitals. The suture belween the postfrontals and the parietals 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 each parietal has a spur•like projection that joins 

the squamosal along a longish suture. Owing lo 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 

the formation of the broad temporal bar. This bar is formed to the greater extent by the postorbital. 

Contrarily to all the other Sauroplerygia with small temporal openings in Pachypleurosaurus, as in 

Plesiosaurus, the skull is broadest in the region of the temporal 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 posMcmporal fossac. Beneath the postoccipital 

surface the posterior ends of both mandibulac arc visible, showing a well developed retroarticular process. 

Anterior parts of the mandibles arc 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 to the median line of the skull than the median part of 

the orbit. Something similar can be observed sometim~s among recent Lacer/ilia, for example in many 

Geckonidae. 

The entire length of the prcsacral part of the v er t c bra I co I um n (Pl. II fig. 3) is 112·5 mm. 011 
account of only the impression of the relatively short neck being preserved, not much can be said 

about the cervical vertebrae. To the utmost 15 cervicals seem to have been present. They arc shorter 

than broad and by no means elongated, as in the reconstruction of CoRN.i'l.LI.i'I.. Backwards they increase. 

markedly in size and recall in general somewhat the ccrvicals of Daclylosaurus. 

The number of dorsal vertebrae can only be deduced from the number of dorsal ribs that arc present 

in the specimen. Their borders arc obliterated by the impression of the numerous, well developed 

ventral ribs, thus the impression of the ccntra of the dorsal vertebrae arc difficult to distinguish. The 

ventral riblcts rczch 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 F rancfort specimen (Pl. IV fig. 3) shows 

the arches of the dorsal vertebrae in a magnificent state of preservation. These arc all broader than long, 

they show a nearly horizontal upper surface and a low neural spine that extends from one end of the 

arch to the other. The arches arc the broadest and longest in the anterior part of the back. Their size 

diminishes somewhat towards the sacrum. On account of the length diminishing more rapidly than the 

breadth, the posterior vertebrae seem abbreviated. In CoRNi\LI1\
1

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 vertebrae with moderately low and broad neura .. 

pophyses, that bear strong, long, straight, conc•shapcd costoids. After these come five vertebrae in which 

the ncurapophyses arc yet broad but the costoids much smaller. On the top of the eleventh caudal 

vertebra the anterior and superior border of the ncurapophysis shows a small step ... shapcd incision. 

This incision increases in size in the twelfth vertebra and in the thirteenth it allains already such 

a size as to reach down to the nivcau of the praczygapophyses. It reduces the neurapophyses 

to a narrow blade of bone situak>d on the posterior part of the neural arch. On the fourteenth 

vertebra the reduction has made still more progress and the ncurapophysis is only a very small and 

sharply pointed spine arising on the posterior part of the neural arch. On all the following 28 caudals 

no traces of the ncurapophyscs or of the costoids can be detected and thus the tail, how~vcr clonga= 

tcd, certainly did not serve as rudder. In this part of the body, the crosszsection of the tail was evidently 

circular, while it was transversely elliptical in the region situated further in front. 

The s cap u 1 a r gird 1 c is curious. Its impression shows the ventral side and figure 4 on plate 

II sl:ows a cast of this impression. On the right side of the figure a well preserved .md 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 glenoidal part of the scapula is visible from above, but the suprascapular 

process is broken off. In front of the right scapula a relatively large, nearly rectangular bone can be 

detected, that is yet in union with the scapula. This must evidently be a clavicle of peculiar shape and 

the same bone, but in worse state of preservation, left its impression also on the other side of the body. 

Between 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 transversely elongated as in the Nothosaurus 

figured by KoKEN and in .Aimv.BF.R's (V 31.) reconstruction of Lariosaurus. Nothing certain 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 F rancfort 

saxcimen 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 inna surface of the scapula is a trifle more dilated than the rest. 

Owing to the fact that in the type the pelvis is visible from the dorsal side only, the ilium is 

exposed to view (Pl. Il 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 Melriorchynchus Morelli 

(V 25). The ventral elements of the axlvis 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 strongly conz 

vex, the two other sides arc concave, the anterior of these two being the shorter. The obturator passes 

through a notch on the posterior border and near the acctabulum. Altogether this bone recalls the pubis 

in Proneuslicosaurus, it is howewcr somewhat longer. It differs well from the pubis of Phygosaurus. 

The ischium is very narrow in the acctabular half, but beyond the middle it expands very rapidly 

towards the median line. Altogether is has nearly exactly the same shape as in Anarosaurus and is 

very different from the ischium in Lariosaurus. 

The 1 i m b b o n c s are not very characteristic. The humerus of the type is a 17·5 mm Ion~. 

straight and rod ... likc bone, only feebly dilatated at either end. It has a nearly circular cross=section in 

the middle. Radius and ulna arc both also slender, rod .. likc bones. The radius, that is the longer of 

the two, measures 10 mm. Two of the elongated carpals are arranged as in Daclylosaurus. The 

metacarpals are very slender and the phalanges arc rather short. The entire length of the manus was 

about 11 mm. Altogether in the fore limb a certain resemblance to Neuslicosaurus 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. II fig. 5). The femur of Pachypleurosaurus has been well figured by CoRN..\LI..\. It is 14·5 

mm long. The tibia (9·5 mm), the fibula and the proximal tarsal l:ones have also been well figured by 

CoRNA.LIA., but his figure of the metatarsals is not. exact. Four of the metatarsals of Pachypleurosaurus 

are slender and of nearly equal size, but the first is strongly abbreviated and thus recalls ProneuslioJz 

saurus. The digital formula can no more be made out, it is however important to note that the small 
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distal phalanges of one of the fingers were flattened and broadened at either end and strongly con, 

tracte<l in the middle. Thus they have the shape of an hour•glass 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 19·5 mm. 

BJ DacJylosaurus Schroederi nov. spec. 

The new specimen of Dacty/osaurus was discovered at Gro5S"'Stein and belongs to 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 poSI 

terior cervical and all the dorsal vertebrae, both anterior extremities, parts of one posterior extremity and the 

middle part of the tail arc preserved. On the other slab, besides these parts, also the anterior cervicals, one 

complete and one incomplete posterior extremity and the root of the tail are visible. Owing to the kindn£.Ss of 

Prof. STILLE, this slab could be compared with the type specimen of Anarosaurus, that shows a good 

deal of resemblance. Figures of DacJylosaurus and Anarosaurus are given on plates Ill and IV. 

The skull is well preserved (Pl. ill 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 parietals, 

that is nearly straight in Pachypleurosaurus, is sharply concave as in the type specimen of Dacly/01 

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 parie• 

tals 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 post• 

frontal are fused and form the anterior part of the temporal fossae. These fossae are small and ellipti ... 

cal as in Anarosaurus. They are elongated in cranio•caudal direction and narrow transversely. 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 Dacly/osaurus recalls to a good 

degree Anarosaurus. The triangular prefrontals can be well made out. Their slender posterior end is 

well separated from the splintlike anterior end of the postfrontal, the large orbits arc therefore bordered 

by fron!3ls, prefrontals and postfrontals. The longitudinal diameter of the orbits is greater than the 

transverse. Owing to 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 arc, to the greater part, separated from each other 

by a slender process of the prcmaxillary, this process does however not reach the frontal. In AnafOo' 

saurus this process seems to be much shorter than in DacJylosaurus, while it is longer in Pachy ... 
pleurosaurus. 

The prema.xillaries and maxillaries are invisible from the dorsal side of the skull. On the ven• 

tral side on the left two rows of numerous conical teeth arc visible. Of these rows, the exterior one 

belongs to the maxillary and premaxillary, but the complete number of the maxillary teeth could not be 

fixed. Lccause their row is frequently interrupted by the interior row, that pertains to the mandible. 
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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 Cymalosaurus Friedericianus (V 187.) or NeusJicosauros. They reach 

right to the condyle and show at their posterior end two concave excisi ... 

ons with a small spur between them. By this small spur Daclylosaurus 

differs well from Rhaliconia. of which I am enabled by the kindness of 

Prof. BROILI to give in fig. 6. a better drawing than he gave in his ori• 

glnal paper. In Daclylosauros this part is more slender than in Anaro..

sauros. Towards the region where the transverse bone is to 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. Inferior aspcd of skull of dently the internal nares. Suborbital openings, as present in Neuslicosaurus 
Rhaticonia (n.at. size). and Lariosauros, are surely missing.1) 

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

The v er t e b r a 1 c o 1 um n is well preserved (pl. ill., fig. 1, 2). Altogether 36 presacral vertebrae arc 

present, of which 16 belong to the neck and 20 to the body. The impressions of the first three cervicals 

are preserved both 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 transversely 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 ver• 

tebrae are visible from below. They show that the arches were a good deal broader than the centr2. 

Backwards the cervical vertebrae gradually become much broader but only a trifle longer, thus they 

are stouter than those situated further in front. On the last six cervical vertebrae, at the posterior end 

of the base of the ccntrum, 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 ~omcwhat longer than broad and broader than in the vertebrae situated 

further in front. In the last two cervicals they are as long as broad. By their length they differ some ... 

what from the neural arches of Anarosaurus. All cervical vertebrae have low neural spines that extend 

from the anterior end of the arch to the posterior and partake in the formation of a rather strong zygo• 

sphenial articulation. The prezygapophyscs and the postzygapophyses are everywhere nearly horizontal. 
1 At this point ii may be remarked that G. v. ARTHABER's (V 31.) rrconslruclion of the palate of Neuslicosaurus 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. A.II sutures .ue obliterated and what ARTHABE.R look lo be sutures, arc 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.rheaded (?) and by showing a small projection 

extending in front of the head, somewhat, hammer•shaped. 
The seventeenth vertebra can be considered as a sort of transitional vertebra between the cervicals 

and the dorsals. Apart from this vertebra, nineteen 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 one.-headed as in all other Nothosauroidea. They arc equally curved 

throughout their length and differ thus from the more angular ribs of Anarosaurus. Being comparatively 

short, they indicate that the body of Dacly/osaurus was rather cylindrical. 
Dacly/osaurus had, as all NoJhosauroidea, well developed ventral ribs, but it was not advisable 

to remove these delicate, nearly hair.rlike bones from the original slab so as to get their cast. The result 

is that their impression is missing on the cast figured on plate III. fig. 2, and therefore they were also 

left away in the figure. The ventral ribs consist of a median, V .rshaped piece that opens broadly back.

wards, and slender rod11ike pieces. Probably as in all NoJhosauroidea, 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 Proneuslicosaurus, 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 Dacly/osaurus in Proneusticosaurus six sacral vertebrae arc present. 

The complete number of the caudal vertebrae is unknown; it was more than 18 and probably 

not more than 26, for the eighteenth 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 tail the length of the centra remains the 

same, but the hcighth and breadth decrease very rapidly ; thus the centra of the posterior caudals have 

an elongated appearance. In the eighth or ninth caudal vertebra the transverse processes disappedr and 

the neurapophyses are very low. Thus the total heighth of these vertebrae is but 3 mm by 4 mm length 

The eighteenth vertebra has a length of 4·5 mm and a heighth 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 between the sixth and seventh vertebra is short but broad in cranio-=caudal 

direction, those under the trnth and ekvrnth vertebra are ventrally elongated and narrow. 

The s c a p u 1 a r and p e Iv i c a r c h e s are both comparatively well preserved. The scapula is a 

robust bone. It consists of a dorsal elongated and pointed process, measuring 11 ·5 mm and a ventral 
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saddlea-shai::ed, inferior part that is 5 mm broad and 8"5 mm long. The posterior end of the inferior 

part is thlckened 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 ilnte:rior end of the sc.ipula and is placed at right angles to the long axis of the 

body. It is club•shaped 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 boomerang•shaped clavicles of Psilolrachelosaurus. 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 hood•shaped bone that recalls the ilium of Phygosaurus (V 131 ), it is 

how(N'er somewhat higher. On the slab giving the ventral aspect of Dacly/osaurus, 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 obturator foramen is entirely surrounded by bone and not an incision. 

In this regard the pubis of Daclylosaurus 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 to 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 how(N'er 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 two rather conspicuous features 

of the pubis in Daclylosaurus. A processus prepubicus, as present in Anarosaurus, is missing in 

Dacty/osaurus. 
The ischia are both preserved. They are somewhat rod•shaped m 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 e x t r e m i t i e s 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 articulating surfaces and well developed ridges for muscular attachments. 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 reptile can easily be distinguished from 

the humera of Lariosaurus and Nothosaurus and by the strong muscular ridges from those of Pachyz 

p/eurosaurus, Phygosaurus and of the genus to be described later on as Psilolrachelosaurils. The hu..

merus of the new fossil recalls lo a good extent the humera figured by HERMANN von MEYER, without 

special names in his magnificent ,,Fauna der Vorwelt (Saurier des Muschelkalkes)" on plate 31 fig. 

1-3, 5, 7, 10 (V 32<). 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. MEYER's specimens. On the 

dorsal and inner side of the condylc 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. Latually 

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 compreg. 

Eed. It differs from the nothosaurian humerus by not bei~g 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 cross•sections. The radius is markedly longer than the ulna. 

The carpus is preserved in situ. It consists of four disk•like 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 diskrlike when viewed from above or from below, but rod•like when viewed from 

the side. Exteriorly to this bone two smaller, disk1shaped bones occur, of which the upper one is the 

larger and touches the ulna. This is evidently the ulnare, while the smaller, that articulates with the 

fourt digit, is surely a carpal. The pisiforme is a diminutive, ballshaped bone, situated exteriorly of the 

radiate, 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 trifle longer. The fifth metacarpal is longer than 

the first, but shorter than the second a:-id very slender. The phalanges are rather slender, th'-' impressiz 

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 DacJy/osaurus does 

not .:igree with the formula 2, 3, 4, 5, 3 as given by ARTHABER (V 31), while the figure published 

by GuRICH (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 to its 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 dorso,..ventrally slightly compressed at the distal end. By showing a 

circular cross•section at the upper end, the femur of DacJylosaurus differs from the couesp.:mding bone 

in NoJhosaurus, for in this genus the upper end shows a projecting ridge. On the distal end there exists 

an indication of two very feebly developed trochleae. They are about as much developed as in Trionyx. 

Tibia and fibula are slender, cylindrical, rod1 like bones of nearly equal length. As in Dacty/osaurus and 

contrarily to Lariosaurus or NoJhosaurus, there is no large spatium interosseum. The tibia is thicker 

than the fibula. The proximal row of the tarsus consists of a small, button ... shaped fibulare and a second 

large and very robust element, lhe tibiale. The latter touches proximally the tibia and to a slight degrer 

also the fibula. Laterally it touches the fibulare and distally the digits one and two. From the fourth 

digit the tibiale is separated by a small spherical bone that is one of the tarsalia. As a whole, the 

structure of the tarsus recalls NoJhosaurus 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 thickened. The following three 

are of equal length and slender, the fifth is likewise slender, but somewhcJt shorter than the middle 

ones. The digital formula was most probably 2, 3, 4, 5, 4; the number of the phdlanges 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 toes 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 descrtJ>tion of the skull, the small temporal fossac, the relatively 

narrow parietal and a deeply concave outline of the back of the skull point all to Daclylosaurus. Because 

of the proportion of the humerus to 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 Daclylosaurus, 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 distinct from Gtm1ett' s (V 188) Dacfylosaurus gracilis, therefore I propose 

to call it Daclylosaurus Schroederi, to commemorate SamoEnER' s well known work on the Nothosauria 

of the Trias. (V 432) The largest of the DaclylosauruS1likc humcra that have been figured by 

H. v. MEYER (V 327) evidently also belongs to a genus allied to Dactylosaurus, it is however easily 

distinguished from Dactylosaurus Schroederi by the stronger development of the acras and rugosities for 

the musculus latissimus dorsi and the musculus supracoracoidcus. Regarding the development of the 

latissimus dorsi H. v. MEYER
0

s large ,.Daclylosaurus" foreshadows the genus Nothosaurus. It seems as 

if the largest dactylosaurian humerus figured by H. v. MEYER would belong to ProneusJicosaurus. Both 

tin Proneusticosaurus and Dacly/osaurus the ccntra of the dorsal vertebrae are barrel.•shaped, the propor• 

tions of the femur to the tibia are similar and fmally the presence of well developed muscular ridges on 

the femur of Proneusficosaurus indicates that muscular ridges were probably also present on the humc• 

rus of this genus. The importance of this identification will be dealt with later on. 

It is very instructive to compare the genus Dacly/osaurus with Anarosaurus. As visible from the 

figure 2 on plate IV the skull of Anarosaurus has been quite well figured by JAEKEL. It can easily be 

remarked that the sructure of the entire skull is essentially 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. ARTHABER's criticisms of J.'\EKEL'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 Daclylosaurus and it is only when one turns to the vertebral 

column and to the scapular and pelvic arches that one finds greater differences. The number of prcsacral 

vertebrae differs very strongly, being 42 in Anarosaurus and only 36 in Daciylosaurus. 

How ARTIL-\.BER (V 31) manages to state, that in Anarosaurus only 15 cervical vertebrae arc 

preserved, is a perfect puzzle. It is true that on the Anarosaurosxslab showing the upper view of the 

skull, only 15 large cervical vertebrae arc visible on the top of the slab, but the arches of two and the 

centrum of a third vertebra arc 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 docs 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 surely had 18, and must probably not more 

than 19 cervical vertebrae. ARTHA.BER
0

s (V 31) ideas about the number of dorsal vertebrae, although 

coming nearer to the truth than the ideas of DA.MES (V 128), arc just as erroneous. On the slab already 

mentioned, 16 left ribs are preserved in a continous line. The first belongs to the last of those vertebrae 



(31) PALAEONT. NOTES ON REPTILES 31 

that are preserved on the side of the slab. After these ribs follows a vertebra without a rib, after 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 question is also very different. They are barrel ... 

shaped in DacJylosaums, but slightly constricted in the middle and therefore somewhat hourglasg...shaped 

in Anarosauros. The barrel1shape does not seem to be in connection with the pachyostosis, for in DacJyla... 

saurus the ribs are normal. Of course it may be surmised that the pachyostosis first set in on the ver= 

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

the ischium nearer to the acetabulum is more rod ... shaped and the pubis is much more con stricted in 

the middle. 
All these charaders proove the generic difference of the two types. Proneuslicosauros differs from 

DacJy/osaums by having a greater number of sacral vertebrae and still broader ischia and pubes. By 

the lack of a constriction in its middle, the pubis of this genus recalls more Dac/y/osaurus than Anaro ... 

sauros, but nevertheless alltogether it makes to a certain extent the impression, as if a phyletic line were leading 

from Dac/y/osauros over Anarosaurus lo Proneuslicosaurus. It is not impossible that the Proneuslicosaurus 

of lhe Lower Muschelkalk will turn out to be identical with Simosaums, known from the Lettenkohle 

to the Upper Muschelkalk. Basing a calculation on the data given by VoLz and assuming Proneuslico1 

sauros 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 Anarosaums, this gives for the 

presacral part of the vertebral column of Proneus/icosaurus a length of 60 cm, and for the skull a 

length of about 12 cm. The large temporal openings of Simosa1.11us and the broadness of the ventral 

elements of the pelvis of Proneuslicosaurus both indicate that these genera were rather specialised, con .. 

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 Guil/ielmi of the Lcttcnkohle that measures 14 cm in length. 

As in 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 time, the size of the temporal openings augm~nted. 

Probably the Proneuslicosaurus.like Muschelkalk limb bones, alluded lo in the foregoing lines 

(MEYER, plate 31, fig. 1-3, 5, 7, 10) will turn out tc belong to the Muschelkalk skulls of Simosaurus, 

while other limb bones of the Muschelkalk, as those figured by MEYER on Plate 48, fig. t and Plate 

49, fig. 1 will probably turn out to belong to Cyamodus, for they recall Placoche/ys. 

CJ PsiloJrachelosaurus nov. gen. 

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

Ttie exact locality, at which the fossil was found, is not known, a geological reconnoitering done by 

Mr. KAHL1'R tends however to show, that it was found in the Stadlbach=Graben 2 kilometers west of 

Toplilsch, for the fossil is imbeddcd in such a dark and bituminous limestone, as occurs near Toplitsch 

only at this locality. This limestone belongs to the alpine ,, Muschelkalk" •series. 
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The specimen (Pl. II fig. I) comprises nearly the whole neck in a rather bad state of preservation, 

the whole body, the root of the tail, scapular and pelvic arch and all four extremities. The specimen is 

laying on its back, thus most of the skeleton is visible from the ventral side. The anterior cervical 

vertebrae have broken off, so these show the dorsal impressions of their neural archl's. 

Apart of the partially preserved impression, of an eighth vertebra, impressions of seven cervical 

v er t e b r a e 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 vertebrae 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 Toplitsch differs well from Pachypleurosaurus, Macromerosaurus (V 123), Lariosaurus (V 58) 

and to a certain 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 vertebrae, lays the fragment of a small cervi= 

cat rib. All cervical vertebrae are of nearly equal size, thus built as in Neusficosaurus (V 444). They 

serve well to distinguish the fossil from Dacfy/osaurus, Anarosaurus and Macromerosaurus (V 123), 

which have relatively large posterior cervicals. 

By bearing well developzd and long ribs, the following nineteen vertebrae differ very markedly 

from the preceeding cervicals. In most of these vertebrae the centrum 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 cenlra are preserved, but it is only in the 

second dorsal that the centrum is complete. In this vertebra the shape of the centrum is longish, nar ... 

rowing slightly forward. Its base is longitudinally and especially transversely coi:cave and bordered by 

two blunt ridges that converge slightly forward. This vertebra bears, as the preceeding one, on both sides 

a strong and quite well preserved rib. This rib is only a trifle thinner than the following ones and already 

markedly pachyostotic at its proximal end. Of the precceding first dorsal rib only the head is visible, bui 

this seems to indicate that this rib was probably not pachyostolic or, if so, only very slightly. 

The vertebrae following the second dorsal have at present a rather curious outline, because laterally 

of the neural canal the vertebrae bulge out al the anterior end, while they are strongly constricted at the 

posterior. This outline recalls the one that has been given by ARTHAHER for the dorsals of Proneusfico.= 

saurus carinJhiacus (V 31 ). Owing lo the bulging out, the breadth of all these vertebrae exceeds the 

length. The adjoining tabula gives a review of the number of vertebrae of different Nothosauroidea. 

G£nus cervical dorsal lolal 
verl£brae vertcbrar 

Pachypleurosaurus 15 20 35 

Dacfy/osaurus 16 20 36 

P silofrachelosau rus 12+x (18 ?) 19 (3< ?) 

Rhaticonia1) 18 21 (20 ?) 3q 

1) BROtU, F: Ein Sauropt£rygier aus den Arlbergschichlen. Sitz. Her. mal. nalurw. Abt. Bay. Akad. J. Wiss. Miinche-n 1~2(. 
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Genus cervical dorsal total 
vertebrae vertebrae 

Nothosaurus 19 21 40 
Anarosaurus 19 21 40 
]Y/ acromerosaurus 21 21 42 
Lariosaurus i8 23 41 
Phygosaurus 22 +-x 24 ? 

Neuslicosaurus 20 24 44 

The dorsal ribs are pachyostotic at their proximal end as in Pachypleurosaurus, Rhaliconia and 

NeusJicosaurus. 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 !he distal end. 

As shown by the study of the Dolichosaurians, the presence or absence of pachyoslosis is of only very 

small systematic value. The great transverse diameter of the dorsal vertebrae brings the new fossil rather 

dose to the type of the genus Pachypleurosaurus, Rhaliconia and separates it well from DacJy/osaurus 

and Phygosaurus (\/ 131). The small number of sacrals separates it from Proneuslicosaurus (V 31, 476), 

Lariosaurus (V 269) and Macromerosaurus (\/ 123). 

Very fine, nearly hair.rlike riblcls show that the whole of the belly from the coracoids right to 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 rib.rbearing dorsal and the first caudal vertebra, three 

sacral vertebrae seem to have been pres~nt, 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 to 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 vertebra can not be well made out, it seems 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 second and third sacral vertebra have 

rather elongated centra, as the anterior caudals. 

In spite of ARTHA.BER's elaborate argumentations (\/ 31) I do not think that .my systematic impor .. 

tance may be attributed to the number of sacrals in the primitive SauropJerygia, for even in the Plesiox 

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 Cryploclidus (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 vertebrae than the earlier. 

Several caudal vertebrae are present in the Toplitsch fossil, but only the first, the SC{.ond and the third 

arc in such a state of preservation as to deserve description; all the other caudals arr strongly mutila .. 

tcd and muddled up together. As in nc.uly all dorsals, also in the .rn1erior caud.ils the ccntra of the, 

vertebrae arc mutila!~d. !he strong transverse processes arc however well prcscrwd. The latter show .1 cir_,. 
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cular cross=section and arc stout at the base and pointed at the oth~r end. So they form straight and 

gradually tapering, very slender cones. The root of the tail is, as a whole, not very strong. It recalls 

more Neuslicosauros (V 444) than Macromerosaurus (V 123) or Pachypleurosauros. 

The s cap u 1 a r arch is rather peculiar, as is the case in all Sauroplerygia. The clavicle is 

shown on the right side, the scapulae arc preserved on both sides. Of the coracoids only the proximal 

and distal end of the right coracoid has been presaved. 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. I). 
The clavicle is a flat and relatively broad, rather boomerang•shaped bone with parallel anterior 

.md 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 cur• 

ves towards the middle line of the body. Caudally of this crest a small pit follows. Evidently this pit 

served to receive the lateral wing of the intcrclavicle. On the distal end, towards the glenoid cavity, the 

blade of the coracoid narrows, owing to a convex indentation on each border and so it joins the sea• 

pula only by a narrow bridge of bone. It is vtty different from the short clavicle of Pachypleurosauros. 

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 4·5 mm and tapers rather abruptly towards the upper 

end. On the left side of the slab the proximal and ventral part of the scapula is shown, which is, in ifs 

present state, flat and irregularly pentagonal. 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 Che/one and Dermochelys (Ill 1005). The slender 

shape of the coracoids and the lack of a median dilatation separates our fossil well from Dacfy/osau• 

rus, Nolhosauros (V 327'), Phygosauros (V 131) and Lariosauros (V 58), and brings it closer 

to Pachypleurosauros, Macromerosauros (V 123) and Neuslicosauros (V 444). The coracoids arc 

directed strongly backwards and have thus somewhat the same direc~ion as in Macromerosauros. 

This shows that the position of the coracoidea in Nothosauroidcan reptiles varies more than supposed 

by ARnu>.BF.R (V 31) in his different reconstructions. This author drew in his reconstmctions the cora• 

coidea of all genera nearly at right angles to the long axis of the body. This shifting of the coracoidca 

backward and the existence of a great median aperture between the anterior elements of the shoulder• 

girdle and the coracoidal symphysis is tc some extent a "chclonian" •like character of the primitive 

Sauroplerygia, but the ar.terior elements of the shoulder girdle arc how.:vcr acromia in the Chelonidae 

(III 51 O) and c laviclcs in the SauropJerygia, thus the resemblance is only supcrficia I. It is of great mecha• 

nical and of biological interest, but not of genetical importance. The similar bone•arrangement shows that 

in both groups the humcra must have moovcd in very much the same manner. 

Up to the present it is yet an unsolved problem from what a type of shouldcr•girdlc the shoulder• 

girdle of the Sauroplerygia was derived from. On account of Triassochelys (Ill 159) showing that the more 

"r less elongated coracoidea of the other tortoises were derived from broad and nearly rectangular cora• 

cC1idea, one may presume that this was also the case in th('. forerunners of the primitive Sauroplerygia, 
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The p u be s are preserved in the new Toplitsch reptile on both sides, but in both pubes the me1 

dian part is missing. Judging from the parts preserved, the pubis was in its complete 5tate nearly 

twice as long as broad ; thus it was more slender than in Nolhosaurus (V 432), Proneuslicosaurus 

(V 476) or Lariosaurus (V 58), but broader than in Neuslicosaurus (V 444), Macromerosaurus (V 

123) or even in Phygosaurus (V 31 ). Oose to the acetabulum 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 indentation is visible in nearly all primitive Sauroplerygia, but a true foramen obturato= 

rium is present only in Nolhosaurus (V 327), Daclylosaurus and Anarosaurus. The shape of the 

pubis separates the Toplitsch fossil well from Lariosaurus and Proneuslicosaurus (V 476), in which 

the pubes are much broader, and just as well from Neuslicosaurus, 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 acetabular part of the pubis is narrower, Phygosaurus and Rhaliconia have, however, a 

rather similar pubis. 

The i s c h i a are somewhat triangular bones that have a broad neck near the acetabulum 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 

Neuslicosaurus (V 444) or Nolhosaurus Raabi (V 432), but not as much as in some other species 

of Nolhosaurus (V 175) or in Proneu~licosaurus (V 476). By being broad near the acetabulum the 

ischia of the Toplitsch fossil recall Neuslicosaurus and Daclylosaurus, but the lack of a marked median 

dilatation separates them clearly from the ischia of Daclylosaurus and Proneuslicosauru.s ; from the 

ischia of Anarosaurus and Pachypleura they differ even more. It is with Neuslicosaurus that they can 

be compared best. 
Owing to the histological discovery of Nolhosaurus Raabi being but an immature individual of 

some other species of Nolhosaurus (unpublished observations of the author), evidently in some primitive 

Sauroplerygia 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 Nolhosauroidea. 

The right h u m er us is complete, the left is mutilated 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 

Pachyp/eurosaurus and is much more slender than in Phygosaurus or Neuslicosaurus. By its straight.

ness it is easily distinguishable from the humerus of Anarosaurus (V 128), Lariosau.•us (V 31) and 

Nolhosaurus (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 primitive Sauroplerygia, a foramen entepicondyloideum is 

present on the distal end ; tuberosities for muscular attachments, as present in the humcra of Daclylo• 

saurus and Nolhosaurus are altogether absent. 

U In a 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 Sn:r.EY's (V 444) spez 

cimen of Neuslicosaurus or ScHROEDlm's (V 432) specimen of Nolhosaurus. To a certain extent their 
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<1rrangemcnt also recalls that of the carpal bonl's in lJady/osaurus, as figured hy Guruc11 in 1886 

(V 188) and Pachypleurosaurus. It is difficult to reconcile these observations with the reconstructions 

of the different nothosauroidcan carpals published by .i\1mL\HU~ (V 31 ). 

The five metacarpals arc nearly all long and slcndl·r and with exception of the first, nearly all of 

equal length. The phal<1ngcs arc remarkably slender hut the digital formula can not be mddl· out. In 
Daclylosaurus the formula is, according to ARTW\Bf.R (V 31) 2, 3, 4, 5, 3; in Lariosaurus and Proz 

neusJicosaurus it is 2, 3, 4, 4, 3. Probdhly the latter was also the formula in NoJhosaurus, although ART ... 

11,\BER pubis the formula 2, 3, 4, 5, 4 and gives according drawings. It is true that in spite of this he states 

at an other place, contradicting his own drawings, that the formula was probably the same as in Larioa 

.'>durus, but this contradiction is evidently only due to an unfortunah.• slip that occured during thl? revision 

of the paper before it went to print. H.,wev~r it may he rtf'ait ohsl'rvations show that the digital for= 

mula of reptiles has no systematic value whatever, because l'Vcn in some recent L1c1?rtilia (Trachyz 

saurus) the digital formula is 2, 3, 3, 3, 3. 

The f cm or a of the new Toplitsch reptile arc both very well prescrved. They arc of about the 

same length as the humcra, but still more slender. They arc ~traiJ.?ht and lack all tuberosities for mus= 

cular attachments, thus they differ well from the femora in Pn.,neusJicosaurus (V 17 3), DacJy/osaurus 

<1nd NoJhosaurus (V 327', 432). To a certain extent they di(kr in this regard even tr"m the kmora of 

adult individuals of Lariosaurus. Tibia and fibula arc both very short but slender, and diverge distally. 

leaving a large spatium interosseum between them. In the pcs only the two large tarsal bones arc pre1 

sent. One articulates with the fibula, the other, that is closely beside it, touches the fibula on the one 

side and the inner corner of the tibia on the other. A spl'cial ossified tibialc docs not seem to have 

occurcd, but, as there is a free space under the exterior and inferior part of the tibia, probably this place 

was filled by a cartilagcnous tibialc. Quite the same arrangement as in the Toplitsch fossil can be seen 

in DacJy/osaurus, Pachypleurosaurus, ProneusJicosaurus and in both specimens of NeusJicosaurus. 

Therefore all the reconstructions that J\Rm.\.BER gives for the tarsus of different NoJhosauroidae arc dcci ... 

dcdly wrong. All metatarsals arc of nearly equal length and therefore quite characteristic. 

The long and slender digits of the lcf t pcs arc beautifully preserved 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 NoJhosauroidea in which the digital formula of the 

pes is surely known (V 31 ). Both in the third and fourth finger the last phalangc is much smaller 

than the rest and very short and blunt. 

Owing t'-' the lack of the head, it is especially by the proportions of the limb bones that the sys= 

tcmatic position of the new fossil can be determined. The data that serve for such a comparison, arc 

given in the following tabula. 

Genus 

Dacly/osaurus 

Neuslicosaurus 

Pachypleu rosaurus 

humerus: 
antibrachium 

10: 5 

10:4"1 

10: 5·7 

femu·r: humerus: 
tibia femur 

10:5"Q 10:8"5 

10:6"6 10: T" I 

10:6"5 10:8"2 
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Genus humerus: femur: humerus 
antibrachium libia femur 

Toplitsch fossil 10:5'4 10:5'4 10: I() 

Nolhosaurus 10:5'2 10:4'4 10: 11 

Lariosaurus . 10:5'5 10 :4'4 10: 12 

Rhaliconia 10:5'5 10: 5·2 10: 13 

Anarosaurus 10: 13 

Macromerosaurus 10:4'2 10: 3'6 10: 14 

As visible at a glance, the general proportions 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 lo warrant a generic identity. From Lariosaurus the new fossil can easily be distinguished by the 

shape of the humerus and the number of the sacrals, from Pachypleurosaurus by the longer and .more 

slender neck and by the shape of the shoulder girdle. The shculdcr girdle of the Toplitsch fossil and iis 

long and slender neck hoth recall strongly Neuslicosaurus, but from this the genus Toplitsch fossil differ::,. 

again rather much by the number of dorsal vertebrae and by the proportions of the limb bones. The 

equal length of all five metatarsals separates the Toplitsch fossil from <'II other Nolhosauroidae. 

Thus altogether the Toplitsch fossil deserves a new generic name and cm account of its long and 

slender neck I propose to call it Psilolrachelosaurus. As specific name the adjective ,,Joplitschi" can be 

used best. 

It seems as if a well preserved, mediumzsizcd, pachyostotic Nothosaurian, of which a plastercast 

1s m the Natural History Museum in Madrid, likewise belongs, in spite of its being much larger, to the 

genus Psilolrachelosaurus. The proportions of the body and of the extremities of this specimen, that may 

have been found in Sp..iin, arc much the same as in the type of PsiloJrachelosaurus, but .owin~ to the 

small size of the photograph at my disposal and to the fact that considerable parts of the skckk'n of this 

specimen arc yet covered with matrix, this is all that can be said about the piece at present. The 

completeness of the specimen and its well preserved skull with l.ugc temporal openings bring it about, 

that the piece deserves thourough investigation and description. 

DJ General remarks on. the classification of the Nothosauroidea. 

The renewed study of Pachypleurosaurus, the investigation of MA~L\N1's spccirne11 of Lariosaurt1s 

and of Anarosaurus and the discovery of a .. ncw Daclylosaurus and of PsiloJrachelosaurus, .ill n.itur.illy 

tempt one to try once more, in spite of BRoiu's scepticism, to cl.issify the primitive S.iuroplcrygians. 

This is all the more necessary, .because the classification given but lately by G. von A1rn1>d:',fR do1Cs 
nc-1 seem satisfactory. 

The following characters can each be considered as giving a basis for .1 classification : 

1 . The occurcnce of infraorbital foramina ; 

" The size of the temporal fossac ; 

3. The relative size of the ·skull to the presacral p.1rt of the vcrkbr.11 column : 

4. The· length and thickness of the neck.; 
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5. The proportions of the extremities ; 

6. The number of presacral and sacral vertebrae ; 

7. The development of the tail ; 
8. The hislology of the bones, as derived from the sludy of the ribs. 

Ad 1. I n fr a or b i t a I f o r a m i n a occur in Neuslicosaurus and Lariosaurus and are absent in 

Anarosaurus, Nolhosaurus. Daclylosaurus, Simosaurus, Pislosaurus and in the genera allied to Noff:o,, 

saurus, as Germanosaurus and Cymalosaurus. In the Theriodonlia these foramina occur in various 

groups. They are present, for example, in Scaloposaurus (II 488), lclicephalus (II 155) and Akidognalhus 

(II 341), buJ closed in Whaitsia (II 341) and all Gorgonopsoidea (II 451), with the possible exception of 

Galesuchus. This leads fo the conclusion that also in the Sauroplerygia the presence or absence of 

suborbital vacuities may perhaps occur independently in different systematic units. 

Ad 2. Te m po r a I o p e n i n g s. In Anarosaurus, Pachypleurosaurus and Daclylosaurus the 

temporal openings are small, in Simosaurus, Nothosaurus, Pislosaurus and Lariosaurus they are large. 

This increase in size can be considered as a sign of specialization, for it occurs also .in the Therio• 

donlia. 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 

elongated jaws or of well developed canines is marked by an asteric. 

P r o p o r t i o n o f t h e o r b i t t o t h e t e m p o r a I o p e n i n g. 

Nothosauroidea Therocephaloidea Gorgonopsoidea 

Anarosaurus 10: 4 .• 
Daclylosaurus. 10:4"5. 

Scaloposaurus 10: 1' 

Pachypleurosaurus 10:8. 

*Galesuchus .10: 10 
lclicephalus 10: 11. 

*Scylacops 10: 16 (II 136) 
*Alopecognalhus 19: 18. 

~ 
10: 18 

Simosaurus 

• Pislosaurus. 

Germanosaurus . 10. 20. *G/anosuchus 10: 20(1! 82) 
Cymalosaurus . 

Lariosaurus 10: 21 

* lclidosuchus 10:22(1! 66) 

10: 26 *Scymnognalhus 10: 26 (ll 581) 
* Nothosaurus 

10:30 

*Whailsia 10: 45 
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The perusal of this list leads to the conclusion that also the increase of the size of the temporal 

openings may have occured independently in different phyla of SauropJerygia. 

Ad 3. T h e p r o p o r t i o n s of the skull to the presacral part of the body and the proportions 

of the neck to the body can be made out from the following lists that allow also a comparison with 

some longnecked aquatic Lacertilians. 

A) P r o p o r t i o n o f t h e s k u II t o t h e p r e s a c r a I v e r t e b r a I c o I u m n. 

l'lothosauroidea. 

}l/acro111erosaurus 

NoJhosaurus Raabi 

RhaJiconia 

Pachypleurosaurus 

Anarosaurus 

Lariosaurus 

DacJylosaurus Schroeden 

NeusJicosaurus 

12 :42 

11: 42 

10·0: 42 

10:42 

8"3:42 

8:42 

7"3 :42 

7:42 

Dolichosaurinae. 

OpeJiosaurus (VI 459) 

Aigialosaurus (VI 367) 

14 :42 

12:42 

PonJosaurus (VI 457) 7: 42 

Dolichosaurus (?) (VI 626) 4: 42 

B) P r o p o rt i o n o f t h e n e c k t o t h e b o d y. 

NoJhosaurus Raabi 10: 8 
NoJhosaurus 111irabilis (?) 10: 10 
Lariosaurus 10: lO to 10: 13 
RhaJiconia 10: 12 

NeusJicosaurus 10: 15 
}l/acromerosaurus 10: 15 

Psi/oJrachelosaurus 10: 16 (?) 

DacJylosaurus Schroederi 10: 19 

Anarosaurus 10: 19 

Pachyp/eurosaurus 10: 21 

The proportion of the neck to the body in Pachypleurosaurus recalls somewhat the pr ... ,portions 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 }l/acromerosaurus and Rhaii• 

conia, moderately thick in Anarosaurus, La1ioSilurus, Pachypleurosaurus and Nothosaurus and thin in 

Psi/oJrache/osaurus and Neuslicosaurus. 

Ad 5. P r o p o r t i o n s o f e x t r c m i t i c s. The antibrachium is comparatively long in DacJyJo,, 

saurus and Pachypleurosaurus, moderately long in Nothosaurus and Larios.wrus, hut short in NeusJio .. , .. 

saurus and Macr ... ,merosaurus. 
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The tibia is relatively long in Neuslicosaurus and Pachypleurosaurus, but short in Lariosaurus, 

Macromerosaurus and Nothosaurus. 

The femur is shorter than the humerus in Pachypleurosaurus and Daclylosaurus, but longer than 

this bone in Rhaliconia, Macromerosaurus and Lariosaurus. It is as long as this bone in Psilolrachelo• 

saurus and Nothosauros. At this point it has to be remarked that a decided reduction of the anterior 

extremity can very well be observed among the longhodied scmiaquatic and aquatic Lacer/ilia, as has 

hccn already emphasised by various authors. 

The ratio of the limbs to the length of the body (without neck, sacrum and tail) shows in the 

different NoJhosauroidea as follows: 

Genus 

Rhaliconia 

Psilolrachelosaurus 

Neuslicosaurus 

Nothosaurus 

Lariosaurus 

Daclylosaurus 

Macromerosaurus 

Pachypleurosaurus 

body: fore limb 

100: 40 (?) 

100 :45 

100:48 

100: 54 

100: 57 

100:60 

100: 63 
100:72 

body: hind limb 

100: 57 (?) 

100: 54 

100: 60 

100:71 

100: 71 

100: 60 

100:74 

100:72 

The proportions of the ankrior to the posterior extremity of different Nothosauroidea and sonll' 

.1quatic SquamaJa arc shown in the following list : 

N othosauroidea. 

Psilolrachelosaurus 10: 10·6 

Pachypleurosaurus 10: 10·9 

]V/acromerosaurus 10: 11 

Lariosaurus 10: 11 

Daclylosaurus 10: 11'2 

NoJhosaurus 10: 12 

Rhaliconia I 0 (?) : 14 (?) 

Neuslicosaurus 10: 14 

Dolichosaurinae. 

Carsosaurus (V 458) 

Adriosauru~ (VI 586) 

A.ctaeosaurus (VI 558) 

Ponlosaurus (VI 457) 

10: 10 

10: 15 

10: 16 

10:20 

This list shows that in the very highly modified Dolichosaurinae not only the reduction of the 

skull, hut also the reduction of the anterior limbs has made further progress than in the Nothosauroidea. 

Ccntr,uily to this the elongation of thr nec·k made mere progress in the Nolhosauroidea, than in the 
Dobch-.,~aurinae. 
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Ad 6. The n u m b e r o f p r c s a c r a l v e rte b r a e is the smallest in Pachypleurosaurus 

(35) and DacJy/osaums (36), it is possibly somewhat greater in PsiloJrachelosaums (37) and RhaJi1 

conia (39), still greater in the larger headed Anarosaurus (40) and NoJhosaurus finally it rises in Lario1 

saurus to 41 and in Macromerosaurus and Phygosaums to 42. In the rhatic Neusficosaums, the number 

ist even 44. This shows that there is a general tendency to augment the number of the presacral vertebrae, 

it has however to be considered that this may be brought about ind('pendently in different syst('matic units. 

The number of sacral vert('brae is six in ParJanosaurus (V 455) and ProneusJicosaums, five in 

Lariosaurus, four in DacJy/osaurus, according to my observations three or four in Rhaliconia and only 

three in the rest of the Nolhosauroidea. The number varies, as has already been pointed out, in the 

same manner as in the Plesiosauroidea, therefore the augmentation of the number of the sacrals must 

also be considered in the Nolhosauroidea as a sign of specialization. In the aquatic SquamaJa the numebr 

of the sacrals is never augmented but the reason is obvious. In this group the locomotion was not 

done to the greater part by the hind limbs but, contrarily to the J\/olhosauroidea, by the tail, for in 

this group this organ was stronger from the beginning. The consequence was that in the Dolichoxr 

saurinae a rigid fixing of the hind limbs to the body was less needed than in the Nolhosauroidea. 

Ad r. D e v e l o p m e n t o f t h e t a i l. In spite of but few data being available about the 

structure of the tail in the Nolhosauroidea, this part is therefore of some importancE', for it is most 

improbable that a tail undergoing reduction should agairi be rejuvenated without its possessor changing 

its mode of locomotion. Thus the size of the tail can give some phylogenetic data. A review of the prin.r 

cipal characters of this organ is given in the following list: 

number of caudal caudals carrying caud.ds carrying 
Genus vertebrae neurapophyses costoids 

Pachypleurosaums 42 14 12 

RhaJiconia 30 (?) (?) 12 

Lariosaurus 40 9 
Daclylosaurus 18 6 9 
Neuslicosaurus 25 8 

These data are too poor to draw many conclusions, they show however that in the primitive 

Sauroplerygia the tail 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 Neuslicosaums 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 

traversed by numerous radial canals, while Haversian canals are absent or only very scarce. 

In Anarosaurus the structure is different. There exists an exterior, moderately thick zone of con1 

centrical laminated but not undulated bone and an interior somewhat cartilaginous core. Radial canals and 

Haversian canals are both entirely wanting. ProneusJicosaurus carinlhiacus shows somewhat the same 

structure, for also in this genus an exterior laminated and an interior car:tilaginous zone can be distin.r 

guished. The difference is that the laminated zone is relatively thinner and the cartilaginous structure more 

pronounced. In ProneusJicosaurus carinJh1acus the car:tilaginous core has several Haversian canals filled 
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up to some extent with Haversian laminae. A figure of a microsection of such a rib is given in figur(' 

5 on Plate IV. In the larger ProneusJicosaurus silesiacus the laminated zone is still thinner and the 

cartilage 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 Havcrsian canals and in these, with growing age, secondary bone1 lamcllac arc deve1 

loped. This type of structure is the same as in Nolhosaurus Raabi and some other Nothosauroids, it 

differs however from the one in Nolhosaurus Strunzii. The latter recalls by the persistence of cartilage 

somewhat ProneusJicosaurus; perhaps therefore Nolhosaurus Strunzii is no Nothosaurus al all, but 

some other genus. Altogether the histology of the ribs indicates three types of Nothosauroids. 

Conclusion: 
As ii has already been remarked, that Dacly/osaurus, Anarosaurus, ProneusJicosaurus and 

probably Simosaurus form a well defined group, characterised at its bcginnig 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 Dacly/osaurus, but the smaller number of 

presacral and sacral vertebrae as well as its longer tail and its histology indicate that ii is a more pri.r 

mitive type. Nevertheless there exist no important characters preventing one to place Pachypleuro1 

saurus into the same systematic unit as Dactylosaurus. 

It is more difficult to fix the systematic position of Neuslicosaurus. The suborbital vacuities, the 

great number of prcsacral vertebrae and the abbreviation of the anterior extremities separate Neuslicoz 

saurus at once from the pachypl~rosaurian group, but the narrowness of the coracoidea, the great lcnght 

of the femur, the slender neck, and the histology of the rib show a good amount of resemblance. Un.r 

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 Psilolrachelosaurus, Phygosaurus and Lariosaurus. In this group the 

anterior extremities are comparatively short, frequently a large spalium interosseum is present and the 

humerus is always relatively short. In the one genus in which the skull is known, suborbital vacuities 

arc present. These are accompanied by large temporal fossac. Taking the number of vertebrae as a 

leading mark, Psilolrachelosaurus with only 22 dorsal and sacral vertebrae turns out to be more primi..

tive than Lariosaurus with 28 vertebrae. 

Nolhosaurus with comparatively short anterior extremities having a broad spatium interosseum, with 

a relatively short humerus and with a neck that is comparatively long recalls to a good amount Lario1 

saurus, to which it resembles also by the structure of its ribs, it has however no suborbital vacuities 

and less presacral and sacral vertebrae. In a certain sense NoJhosaurus is therefore in the same relation 

to Lariosaurus as Neuslicosaurus to Pachypleurosaurus. 

It is very difficult to fix the systematic position of Rhaliconia. The outline of the skull prooves 

that it is a distinct and well defined genus allied lo 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 more that of Lariosaurus and Macromerosaurus than 
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that of Anarosaurus. Finally the proportion of the limbs to the body arc those of Psilolrachelosaurus. 

At present it seems best to place Rhaticonia provisionally among the primitive Sauropterygia that 

cluster around PsiloJrachelosaurus. 

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 Pachyp/eurosauridae comprise 

the genera Pachypleurosaurus, Dactylosaurus, Anarosaurus, Simosaurus, Proneustico..~uTl!s and, pro• 

visionally, Neusticosaurus. In the Nolhosauridae the genera Psilolrachelosaurus, Pbygosaurus, Mac/'OI 

merosaurus, Lariosaurus, NoJhosaurus, Cymalosaurus and Germanosaurus, have to be placed together. 

Pislosaurus differs to some extent from Nolhosaurus, but only the skull is known, thus nothing posi• 

five can yet be said about this genus and the same holds good for Parlanosaurus, of which only the 

vertebral column is known. Anyhow, Pislosaurus may belong somehow to the Nolhosauridae. 

If one accepts these ideas the basis of a classification, the different systematic units of Notho• 

saurians .must be defined as follows: 

Suborder Nothosauroidca. 

F a m i I y Pa c h y p I e u r o s a u rid a e ; anterior outline of skull oval, anti brachium relatively short. 

Subfamily Pachypleurosaurinae; temporal openings small, no suborbital vacuities. 

1. Pachyp/eurosaurus: neck short, 15 cervical, 20 dorsal and 3 sacral vertebrae; tail long; 

humerus straight 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 vertebrae ; humerus with tuberositv and 

shorter than femur. 

Subfamily NeusJicosaurinae: suborbital vacuities present; skull somewhat elongated. 

1. Neuslicosaurus: 20 cervical, 24 dorsal, 3 sacral vertebrae; humerus longer than femur; 

anterior extremity somewhat shortened. 

Subfamily Simosaurinae: suborbital 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. Proneuslicosaurus: only body known, definition as above. 

Fa m i 1 y No I hos a u rid a e: temporal openings large, tibia relatively short. 

Subfamily Lariosaurinae: suborbital vacuities present, skull not elongated. 

1. Psilolrachelosaurus: 19 dorsal vertebrae : coracoid narrow ; pubis and ischium hroad ; incom• 

plctdy known. 

2. Phygosaurus: 24 dorsal vertebrae: coracoid slightly expanded ; humerus short and broad 

but not curved ; ischium and pubis moderately expanded. 

3. Lariosaurus: outline of skull oval; 18 cervical, 23 dorsal, 5 sacral vertebrae : humerus shor ... 

kr than femur and well curved; coracoid broad; ischium and pubis broad. 

4. Macromerosaurus: outline of skull oval premaxillary somewhat constricted: coracoids narrow, 

2 t cervical, 21 dorsal vertebrae ; humerus shorter than femur and only slightly curved. 
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5. RJ1aliconia : premaxillary forming a rostrum ; 18 cervical, 21 praesacral, 4 (?) sacral vcrteb· 

rac, pelvis mockrately broad; humerus nearly straight and shorter than femur. 

Subfamily Nothosaurinae: suborbital vacuities closed ; skull elongated ; 

l. Nolhosaurus: facial part of skull strongly elongated ; nasals meeting in median line ; median 

part of plcrygoidea extending far backward; 19 cervicals, 21 dorsals, 3 sacrals; coracoid broad ; humc• 

rus strongly curved and about as long as femw ; anterior extremity somewhat abbreviated. 

2. Germanosaurus: snout relatively short; nasals separated in median line by premaxillarics ; 

median part of plerygoidea extending far backward; frontals bordering orbits; skeleton unknown. 

3. Cymalosaurus : snout relatively short; nasals separated in median line by !)remaxillarics; me.r 

dian part of plerygoidea extending far backward ; frontals excluded from orbits by prefrontals and post..

fronlals ; skeleton unknown. 

4. Pislosaurus: snout strongly elongated; pterygoidea not extending backward in median line; 

skeleton unknown. (This genus may have the rank of a subfamily or may be related lo Rhaliconia.) 

It seems premature to discuss the genetic relations of the different Nolhosauroidea for the trend 

of evolution in the different groups is yet obscure, but if seems as if a very strong and not even 

adaptive radiation would be splitting 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.1) 

IV. HELOCHELYDRA AND HYLAEOCHELYS, TWO LITTLE KNOWN TORTOISES 

FROM THE WEALDEN AND PURBECK FORMATIONS. 

A) Helochelydra. 

The remains, on which the new genus Heloehelydra is based, are the specimens of the British 

Museum (Nat. Hist.) bearing the register number R. 171 that have hithzrto been included in the genus 

Tttloslernum. These pieces have been described in a joint paper by LvoEKKER and Born.ENGF.R (III 

626). They were all found at Brook on the Isle of Wight in a Wealden stratum which has only yicl..

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 tortoises and an isolated cervical vertebra of a Pterosaurian. 

The reason for separating the genus of tortoises occurring in the Wealden at Brook from the 

Purbeck remains called Treloslemum will be discussed at the end of this paper. 

The type specimen of Heloehelydra consists of four newalia, the nuchal bone, the pygal bone, 

several rib plales, and several marginal bones, the hy01, hypOI and mesoplastron, the mtoplastron, 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.r 

l"'ction, and consist of rib plates, marginal plates, and the upper end of one humerus. 

The general outline of the c a r a pa c e of Helochelydra is shown in figure c A. Figwe 8 B 

shows the outline of the plastron including the xiphiplastra, which have been added according to 

evidence afford~d by the allied genus Heloehelys (Ill 688). 

l) NOPCSA, F.: Heredity and evolution. Proc. Zool. Soc. London, 1926. 
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As sn~n in fig. 7 A the grncral outline of the carapace in Helochelydra is much the same as in 

Chelydra and Che/one, 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 each side curves rapidly backward. 

After having joined the two fore, 

most marginals lo the nuchal bone ii 

became evident, that the process which 

had been considered as the costiform 

process of the nuchal was in reality 

the upper anterior and interior end of 

the axillary buttress reaching remarkably 

far forward (Fig. 7 C). A similar sfrucz 

turc is visible in Kallokiboiium (III 

734) and to some extent also in Tho1 

lemys (III 31). The marginals abutting 

against the nuchal arc already deeply 

excavated and form the anterior boun ... 

dary of the sternal chamber. 

The pygal l:onc is much broader A 
than long and broadens rapidly back, 

ward. It recalls the pygal in Heloche1 

lys and differs markedly from the 

Fig. T. Carapace and Plaslron of Helochelydra. A) Carapace from 
above; B) Plastron; C) Nuchal from inside. 

pygal in Pe/Jochelys (Ill 27'4). The marginals touching 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 evidently already reached the plastral buttress. All the other marginals were liko 
wise joined lo the plasfron by suture. 

The excavation on all the marginals is deep and V 1shaped. 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 intermediate rib plates show the sulci for the dermal shields, their exact position in the carapace is 

open to some doubt. 

The neural bones are indented behind, the breadth is greater in the anterior than in the posterior 

ones. All resemble very much the neuralia in Helochelys. The cenlra 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 Amphichelonoiclea than the Crypiodira, for in the 

latter a lateral compression is frequently wanting, while it occurs among the Pleurodira. This feature 

seems to vary among the Amphichelonoidea. 
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One of the s a c r a l v er t e b r a e bore a strong sacral rib, having a rather thick median end. 

This again m:alls some Amphichelonoidea (Glyplops, Baena, III 41'3) and the Chelydridae. 

The plastron is comparatively well preserved. 

The large diamond.-shaped entoplastron recalls the same bone in Naomichelys and to some ex.

tent the entoplastron in Helochelys. It differs from the Purbeck entoplastron (7'6325) assigned by 

L YDEKKER to T reloslemum (Ill 51 <). 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 Dermalemydidae, Chelydridae and 

primitive Trionychidae. 

Since the whole skeleton of Heloche/ydra is disintegrated along the sutures of the bones, and since. 

ont line of separation crosses the plastron transversely behind its middle and another such line is vi..

sible further in front c.n the left side, a distinct and broad mcsoplastron seems to have been present. 

Such a mesoplastron occurs in Helochelys, Trachydermochelys (Ill 29) and many Amphichelonoidea. 

The bridge of the plastron was very broad. 

An isolated rib showing exceptionally the margins of the dermal scutes, indicates that the neural 

scutes were not very broad. lnframarginal scutes seem to have been present. 

The shoulder girdle 

(fag. 8 b) has a long rod1like scapula 

( sc) broadening just a little towards 

its base, heavy comparatively short, 

distally club.-shaped acromia (a), 

that are decidedly triangular at their 

distal ends and thus resemble the 

acromia in Chelys and Chelodina. 

The coracoids (co) are remarkably 
h 

broad and short. Such coracoids Fig. 8 Pelvis (a) and scapular girdle (b) of Helochelydrd. 

suggest those of the Amphichelonoidea and the TesJudinidae. There exists no neckrlike 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 Ka/Joki, 

bolium, and the recent Chelydridae. ln the figure the long scapula is perspectively shortened. 

The upper part of the humerus marked 27' E.. 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 p e 1 v is (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 KallokiboJium, but are situated in a nearly horizontal plane, as in G/yptops 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 GlypJops and Baena. 
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The pubes are elongated, the ischia are narrow and have each a strong and pointed posterior 

process, as have those of the Amphichelonoidea and the Chelydridae. 

The sculphtre in Helochelydra is the same on the carapace and on the plastron, and very cha.r 

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 be• 

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 mentioned 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 He/0.r 

chelys and Naomichelys (Ill 473) and recalls to a certain extent Treloslemum and Trachydermochelys. 

From the two latter Helochelydra differs, for in these types the bony tubercles are much flatter, their trans• 

verse diameter is much greater than their height, and because in the latter the separate tubercles have a 

tendency to agglutinate. This is well shown on the type specimen of Treloslemum Blackwe/Ji figured by 
MANTELi. 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 tortoises 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 in .. 

guinal buttresses, a very broad coracoid, and a humerus and pelvis of chelydroid type, Helochelyara 

and the allied Helochelys, and probably Naomichelys, belong to the Amphichelo11oidea. Since they 

more resemble Glyplops and Baena than Plesiochelys, KaJJokibolium, or Thalassemys, they must be 

classed among the Pleuroslernidae. Together with Trachydermochelys and the poorly known Trelos. 

lernum they seem to form a small natural unit that may be considered a special subfamily equal to 

P/eurosleminae and Baeninae. This subfamily must be called He/ochelydrinae. The following are the 

distinctive characters of the hitherto known members of this group: 

1. Helochelys, MEYER. 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 ex ... 

cavation. Sculpture with high cylindrical tubercles. Wealdcn, Isle of Wight. 

3. Naomichelys, H11.Y. 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.r 

lure consisting of round large flat tubercles that rarely agglutinate. Cambridge GreenSclnd, England. 

5. Treloslernum, OwEN. Entoplastron posteriorly lyriform and longer than broad. Outline of carapace 

unknown. Sculpture consisting of small round low tubercles that sometimes agglutinate. Wealden, England. 

The Belgian Peltochelys (III 274), which has been identified with Treloslemum, differs, as 



48 BARON NOPCS~ (48) 

L. Dou.o kindly informed me, from Helochelydra by the different shape of the first marginal bone, 

by the wh"le structure of the pygal region, by the lack of a mesoplastron and by the completely diffe• 

r£nt sculptwe. After an examination of the type specimen I can only confirm Prof. Dmio's view. 

From TreJosJemum Pe/Jochelys differs in the shape of the entoplastron and by its sculpture. Pe/Joche; 

lys is evidently not an Amphichelonoidean, but may he a primitive Dermatemydean. fuUDRY' s Tr~ 

JosJernum ambiguum (III 36 t) from the Cretaceous of the Mont Aimee likewise does not belong to 

the genus TreJosJernum. Owing to the courtesy of Professor BouLE, the type specimen could be stu• 

died. Only the plastron is known. This is covered with numerous broad and shallow anastomosing 

furrows that to some extent run transversely over the plastron. The bridge is covered with broad, flat 

tubercul£S, that are formed by the close joining up of the anastomosing furrows. This sculpture recalls 

to a certain extent that of Puppigerus parviJecJa from the American Eocene (Ill 473). TreJosJemum 

ambiguum has no mesoplastron, no inframarginal scutes and shows on the enJoplasiron traces of four 

dennal sulci that touch each other. TrelosJemum ambiguum evidently does not belong to the Amphi• 

chelonoidea, but probably to the Emydinae. A piece that docs belong to the genus Helochelydra is 

a fragment described and figured by SAUVAGE (III 861) under the name Tropidemys. 

B) Hylaeochelys. 

During a visit to the Geological Department of the Universily Museum at Oxford, my attention 

was attracted by a large and well preserved Chelonian from the Purbeck of Swanage. The total length 

Fig. 9. Carapace of Hylaeochelys So/assi n. sp. 

of the specimen in the middle line of 

the body is 46 on, the breadth 48 

cm. By being just a trifle broader than 

long, the new specimen is at once 

well distinguishable from Pleuroslerx 

num. Except when dealing with full 

grown specimens, however not too 

much weight should be attributed to 

the proportion of the length and breadth, 

because it varies considerably with age. 

As in some species of Pleuroskrnum 

and in Plesiochelys, the outline 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 

the narrowest and longest ; the first 
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and the fifth are equally broad but both shorter than the · intervening 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. 

eighth rair of ribs meeting for a short distance in the middle line of the body. The last neural 

is as small as the eighth and has a pentagonal outline, 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 attain 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 al once separates this fossil from PleurosJernum, Glyptops (III 277), and many other 

genera of this group and places it close to the genus Plesiochelys (III 277), where such a reduction 

seems to occur in Plesiochelys vecJensis (III 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 to 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 coslals as in the new specimen is to be found in different 

PleurosJerninae, Baeninae and in the Plesiochelyidae. in the new fossil and in most Plesiochelyidae 

the narrowness of the last three coslals is however more marked than in the other groups. 

In Hylaeochelys (ill 768) to which the new specimen resembles in the development of narrow 

neural bones and of broad vertebral scules, 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. Exceptions are however to be met with in Plesiochelys Hanx 

noverana (III 801), Baena anliqua 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 P/e ... 

siochelys. The latter is generally less broad. Most of the other Amphichelonoidea show a less abbrevia1 

led nuchal. 

The most characteristic feature in the new Plesiochelys is lo be found in the development of the 

scules. The vertebral scutes are broader than in any known tortoise. Short vertebral scules, in which 

the breadth exceeds the length, can be found in many primiJive mesozoic tortoises, for such scules occur 

in Triassochelys, Proterochersis, Kallokibolium, some species of Plesiochelys, Hylaeochelys and some 

Tha/assemydae (Ill 734), in no species however, is the disproportion between breadth and length marked 

to such an extent as in the· Oxford fossil. In the young Plesiochelys minima (III 738) and Hylaeox 

che/ys (III 7t8) which are both characterized by very broad vertebral scutes, the ratio of thz length to 

the breadth in the third vertebral scule is only somewhat more than 1 : 2, while it is about l : 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 scutes meet, which fact is unique among 

tortoises. Considering the great variety of the shape of the verlebral scules in the different species of 
4 
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Plesioehelys, 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 scutcs in Plcsiochelys veciensis (Ill 502) 

in Plesiochelys Brodiei (Ill 621 ), in Etal/oni (XIII 112), in Plesiochelys Jaccardi, to the broader 

scutes in Plesiochelys Hannoverana (III 801), Plesiochelys Choffali (Ill 864), Plesiochelys SoloJurensis 

(III 850) and Plesiochelys Langhi (III 850) and to the very broad scutcs in Plesiochelys minima 

(III 7 38). It is true that the latter docs not seem to be a full grown individual and that the broadness 

may therefore be due to age, for in many young tortoises the vertebral scutes arc broader than in the 

adult specimens. The first vertebral scute of our fossil is remarkably small, short and broad and recalls 

Hylaeochelys. 

The sulcus between the costal scutcs and the marginal scutcs is situated exclusively on the mar• 

ginal bones, as is the case in all Plesiochelydae, but not in Pleurosierninae. It is further away from 

the coslo.rmarginal sutures than in the Baeninae. 

The costal sculcs arc remarkable for their small size that is brought about by the widening of the 

vertebral scutes. Especially the fourth costal sculc is very small, as in Tholemys (Ill 31 ), Hylaeochelys 

(Ill c68), Kallokibolium (Ill. c34) and as in some species of Plesiochelys [Pl. Jaccardi, Pl. SolO' 

lurensis (Ill. 850). Pl. Hannoverana (III. 801).] 

Whith regard lo the systematic position of the Oxford fossil, there can be no question about its 

belonging to the genus Hylae"chelys. 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 ~cutes only those somewhat variable differences arc more accentuated 

which separate Hylaeochelys from Plesiochelys. 

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 

Pl. Etalloni and Soloturensis (Ill 112), but much shorter in others as Pl. veclensis, or Pl. pumilis 

(XIII. 112). The shape of the nuchal is also subjected to great changes, being broad and short 

in Plesiochelys ChoffaJi, but long and narrow in Pl. Brodiei, and some similar changes are ob.r 

servable in the vertebral scutes of the Plesioc.:helydae. 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 separate Hylaeochelys on the one. side and Plesiochelys Brod1ei 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. lalisculalum and the new species H. Sollasi. The 

Oxford specimen is the type for the latter species. A genus evidently closely allied lo Plesiochelys is 

the genus Tholemys. 

How far the differences remarkable in thosl:' species of Plesiochelys, that have not been established 

by Rm1MEYER but by other authors, are due lo sex and age, will perhaps be elucidated when once the 

new material collected in Solothurn and the spl.zndid material collected al Biickeburg by Professor 

P,."\11.r:1~STEDT will have been exactly studied. 
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V ON THE SKULL OF THE UPPER CRETACEOUS 

DINOSAUR EUOPLOCEPHALUS . 

SI 

. ~t present not less than seven types of skulls of armoured Dinosaurs are known. These arc 

Scclidosaurus (IX 917), Stegosaurus (IX 318), Troodon (IX 340), Panoplosaurus (IX 974), Anky/o .. 

saurus (IX 91 ), Protoceratops (IX 343) and the different Ccrafopsidians. The skulls of Scelidosaurus, 

Stegosaurus, Troodon, Panoplosaurus and different Ceratopsidians have been described in detail, of the skulls 

of Proloceratops 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 rcgister;number R. 4947. 

It was found by the late W. CurrLER in the Reily 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 GILMORE Europocephalus, Xl 337). The posterior portion of the 

skull is flat above. On each side this flat surface is bordered by another flat surface, that descends obti ... 

qucly outward 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 580) 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 Pareiasaurus. In the anterior part the skull slopes forwards and sidewards. The anterior conz 

tour of the skull is broad and rounded. The nostrils arc placed forward and but very slightly sidewards. 

They arc rather large. The orbits are placed sidewards and arc about round. They arc comparatively small 

and behind the middle of the skull. The whole 

upper part and the side of the skull is covered 

by d crmal plates, covering all the sutures. The 

,urangcmcnl of the plates is exactly the same 

dS in the skull described by Gll.Ml'RE as Euroz 

pocephalus. The jaw is protected by three large 

plates and the projecting large nasal scutc, 

characteristic for Europocephalus is also present. 

The posterior and inferior part of the side of 

the skull is protected by a large dermal plate, 

having a th'.ckened and rounded inferior bor ... 

dcr. This plate adheres firmly to the quadrato .. 

jugal. Spinc .. tikc squamosal projections, as 

characteristic for Ankylosauru . .,, arc 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 

aspect of the skull of a Parciasaurian (Embri .. 
Fill. IO. Skull of Embrilhosaurus (above) and Euciploceph.1/us 

(below) from behind. 
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thosaurus) .md th<1t of the posterior <1spcct of th(' s1<ull of Euoplocepha!us side by side. The single 

diffcrcnc(.'5 th<1t become rcm<1rkabk at the first glance arc, that Euoplocephalus has above the foramen 

m.:ignum two oval tuberosities that arc absent in EmbriJhosaurus and that the ptcrygoidal part of the 

quadratc is developed otherwise. The differences in the altitude of the skulls of the two genera are due 

to a post mortem deformation in Euoplocephalus. 
All the bones of the bas• of th• skull arc traversed by' numerous cracks, while the sutures an." all very 

well closed. The result of this is that an identification of the cle.mcnts of this region encounters greatest 

difficulties. T~e large condylc is clearly visible. It is somewhat flattened and directed obliquely backward 

<1nd downward. This indicates that in the normal posifon the skull was carried so as to make an obtuse 

;ingle 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 transverse section is 

.:ibout rectangular. Its sides arc bordered below by two short, stout and rounded ridges with a longitu• 

dinal shallow grove bclwcen them. These ridges nm from t~e condyle to the paired tubera basioccipi• 

talia. The basipterygoidal processes of the basispheno:d were not far in front of the tubera basioccipi• 

tal!a and can only have been very short. On account of fragments of the ptcrygoids laying upon them 

and reaching backwards to the tubera basioccipitalia, their shape can no more be made out. 

Laterally of the condyk and somewhat above of it the cxoccipitals are given off in a nearly horizontal 

direction. These join again by means 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 rnd 

the very flat and small articulating surface for the mandible. This shape of the articulating surface of the 

quadrate is, as shall be shown furthcron, in good correlation with the feeble function of the jaws. On the 

interior part of Jhe quadrale a huge :wing is attached, th2t joins the posterior part. of the pterygoid. The 

~quamosal is visible on the right side of the sltull from below. It is a deeply concave bone, that caps 

the upi:er end of the quadrate and has, inside of this cup, a curious triangular process that is turned 

dowr.ward. This process is plact-d at right angles lo the long axis of ll':e skull and placed quite near to 

the opislothic. Its meaning is not easy lo make out, it seems however likely that after the closing of the 

upper temporal fossae it served as a surface of attzchement to some of the muscle~ of the lower jaw. 

The pterygoids are not quite easy lo de~cribe. Behind and on the sides they consist of an elon• 

gated, rather narrow wing that extends backward and oulward and joins the quadrate. Further in front 

<1nd on the side they consist of a vertical plate of bone that is placed transversely and gradually curves 

in such a way inwards towards the middle line, that its concave side is directed forward. Near the 

middle line of the skull two likewise vertical laminae of bone occur, that are directed straight forward 

<1nd seem to l::e placed just in front of the basipterygoid processes. These plates extend far forwards but 

their median part is missing. They likewise yet belong to the pterygoid. On each side of the skull the 

exterior and anterior plate of the pterygoid shows a very large perforation. 

Laterally the pterygoid reaches about to the place where the jugal and the maxillary meet, but a 

separate ectopterygoid can not be distingui~hed. It was probably present as a separate bone but 

now ii is included in that part of the pterygoid that is situated behind and outside of the large foramen 

perforating the anterior and exterior part of the pterygoid. The vertical position of the anterior branch 
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of the ptcrygoid gives to the roof of the mouth a very curious appearance. The mouth has the shape of 

an enormous vault lhat is separated in the middle by two longitudin.tl septa. It is very difficult to say 

wethcr lwo triangular plates, that are placed inside and in front of the ptcrygoids and near the middle 

line of the skull actually belong lo the pterygoids . .Anteriorly they give off two narrow elongated processes, 

lhat reach nearly to the inner choanae. Behind they seem to continue each in a vertical bony lamina 

that is missing to the greater part, but seems to have joined those vertical median laminae that were 

given off by the plcrygoids at the basyptcrygoidal processes. If this reconstruction of the palate is right 

then one must assume that the large openings placed in front of the concave wings of the palate and 

on the side of the median vertical laminae were everywhere bordered by the pterygoids. In such a case 

they correspond to a certain extent to those apertures, that are visible in the anterior parts of the ptery• 

goids in Tyrannosaurus (IX 870). .According to this explanation 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 
determine the nature of those lwo crook .. shaped bones that are placed laterally of the anterior prolong• 

ations of the ptcrygoids and interiorly of lhe maxillaries. These two comparatively small, flat bones, that are 

at present just a little 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 muth broken up and too much restored with plaster 

to deserve description and the sutures belween 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 outline of the skull is broad and rounded, recalling thus Embrilhosaurus a,nd to 

some extent Whaitsia (II 341 ). It is edentolous and armed with a horny beak. The inside of the lower 

surface of the prcmaxillary 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 bul on the interior 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 Dicynod,:mlidae. Both the interior position of the evidently strongly reduced teeth as this projec ... 

tion of the jaw strongly recall the jaw of the EndoJhiodonJidae. 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 .Anomodont~, as EsoJherodon (I[ 101), Endolhiodon (II 488), 

Chelyrhynchus (II 340) and all the tuskless Dicynodonts. This convergence is all the morz surprising 

as the feeble articulation of the mandible and the broadly rounded outline of the skull in Euoplocephalus 

are in marked ccntrast lo lhe rr:ore rointcd beak and the strong articulation of the lower jaw of the 

AnomodonA,idea. Together with the fact, that remains of Anomodonloidea of different size are compara= 

lively 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 Ceralopsidae. 

From Panoplosaurus Euop/ocephalus differs by lhe much greater number of the frontal and parietal 
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dermal sculcs, by the more rounded outline of the mouth and the flatness of the skull. In the heavily 

armoured Thyreophoroidea Troodon and SJruJhiosaurus the skull is built on altogether different lines. 

SiruJhiosaurus that is a quadrupedal Dinosaur closely allied to Troodon, is going to·bc described in 

part V of ,,Dinosaurierreste aus Sicbcnbiirgcn" while the body•skeleton of an armoured Dinosaur, that 

is somewhat allied lo Euoplocephalus forms the subject of the following note. In this note also a more 

ddailcd discussion of the relationship of all those Thyre1Jphoroidea will be given, that cluster round 

Eul'p/..,cephalus. 

VI. SCOLOSAURUS CUTLER/, A NEW DINOSAUR. 

The specimen that forms the subject of this note was discovered, as the skull of Euoplocephalus 

by the late W. E. CuTLER on the banks of the Red Deer River, Alberta, Canada. Professor 

P.wKs of Toronto informed F. A. B.:\THER, the Keeper of the Natural History Museum in London, 

that according to information gained from Mr. LEVI 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 

Deer River. This would make the location in Dzad Lodge Canyon, where the erosion valley is narrow 

and the banks steep. The canyon is nearly 400 feel deep and the skeleton was found about halfway up" 

The specimen belongs lo 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 ii as a very high mark of estima ... 

lion, that I was permitted by F. A. BJ>..THER, the Keeper of the Geological Department of the Natural 

History Museum, to give the first de~cription. 

The piece forms the type of the new genus Scolosaurus, this name being derived from the greek 

11Xwlos (thorn) lo indikate the spiny nature of the creature, as already alluded to in its first description. 

The specific name CuJleri is given to commemorate the late W E. CUTLER 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 investigation showed, of aeolian origin. In some places this sand 

passes into a fine clay that evidently originated from finer dust. In the bodycavity of the animal a well 

preserved leaf of Pia/anus sp. indet. was found, which shows, as a dried leaf generally does, an undu .. 

latcd surface. Both the nature of the sand and the shrivelled state of the leaf show that the skeleton of 

Sc~,Josaurus did not get imbedded in the sediment under water, but on some dry place, otherwise the 

k,1f would have flattened out. 

The removal of the skeleton from the spot, where ii was discovered, to the Natural History Museum, 

was done with the greatest care in a series of large blocks and it was only after that these had again 

bel:'n fitted togdhcr 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 prcpar ation, that demanded the greatest care, was carried on with interruptions from 1915 to 
1926. Many technical difficulties had to be overcome but the »Mason« of the Geological Department, 

L. E. P,wsoNs again gave a magnificent proof of his masterly skill and patience. With exception of 

the head, an unknown put of the tail and the extremities of the right side, the skeleton is complete. A.part 

from the lower arm and manus of the left side, of which the bones have been twisted backwards and 

dislocated, all bones arc more or less in natural connecticn. 

The fossil is at present 3()8 cm long and 170 cm bro:id. The neck is somewhat bent to the left, 

the upper arm is stretched horizontally outward in natural position, the forearm is bent at a right angle 

to the upper arm. In spite of being dislocated by a tW'ist it is directed vertically downwards. The femur 

is laying, as the humerus, horizontally and its distal end points obliquely forwards. The tibia is likewise 

placed horizontally and forms a rather sharp angle with the femur. The bones of the foot are yet in 

connection with the lower kg, but pressed against the vertebral column. The clumsy tail forms the 

straight continuation 0f the body. On the whole dorsal part of the skeleton the impression of the skin 

is marvellously preserved and contains 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 traces of the skin are visible on the ventral 

side of the tail. 

A) Descripti~n. 

V e r t e b r a e a n d r i b s. Twenty presacral, five sacral and thirteen caudal vertebrae are pre"' 

served. Owing to the lack of the head and even of the axis and to the fact, that the transitory ver.r 

tebra between the cervical and dorsal series is imbedded in the matrix, the exact number of the cervical 

vertebrae can not be determined. Centr.a of six cervical vertebrae are clearly visible. Probably a 

seventh occured, which is laying in front and above the coracoidea, at present however this vertebra is 

not exposed to view. The centra of the six cervicals form an arch of 130 degrees. Being articulated 

with each other, they indicate a fairly great flexibility of the neck. The length of the centrum of a cer.r 

vical vertebra is 7·5 cm, but nothing can be said about its shape. 

The neural arch is only visible on the second, fifth and sixth cervical but even here oaly to a 

limited extent. From the parts visible in the fifth and sixth cervical it is evident, that in th~se two ver.r 

tebrae 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 ~dong to the first known vertebra or to one further in front, is preserved far in 

front. The distal end of this ribs is straight and flattened and 12·6 cm long at the proximal fractured 

end. It is 3'8 cm broad and tapers towards the other end. The rib of the fourth cervical is at the 

tuberculum 5 cm broad and also straight, but too incomplete to 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 lo 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, lhE.' four fused dorsals may be termed, lo distinguish them at once from the 

free dorsals, lumbaroid vertebrae. Similar vertebrae occur also in other armoured Dinosaurs. 

The cenlra of the dorsal vertebrae are 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 ar~ 

nearly equally rounded on the base and on the flanks and expand gradually but quite remarkably towards 

both ends. Their length is 11 ·5 cm and in the transverse diameter at the thinnest part ("8 cm. At their 

expanded ends they arc 15"6 cm thick. Altogether these vertebrae are similar to those in Stegosaurus 

(IX 318), Tricerak,ps (IX 380) and Po/acanthus (IX 818). Their distal expansion is stronger than in 

Struthiosaurus (IX 1007), or Acanthopholis (IX 837). In the lumbaro:d vertebrae the expansions al the 

distal ends arc missing, as is always the case, when dorsal vertebrae fuse. As an example it is enough 

lo quote Po/acanthus and Glyptodon. 

The neural spines of all the dorsal and lumbaroid vertebrae are feeble. They are thin and blade.: 

like, scarcely thickened al 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 to the posterior surface of the elliptical rib a thin flange 

of bone is attached which adhcrs to the rib with a concave surface. This flange can only be a proces,.. 

sus uncinalus. It gives the rib a cranio..-caudal breadth of 13 cm by a maximal thickness of only 2 cm. 

The dorso..-vcntral dimension of the processus uncinati could not be determined. 

Ossified proccssus uncinali have not yet been discovered in Dinosaurs, their occurrence in Sco/o..

saurus is however evidently in corr~lation with the strong dermal armour of this genus, for they serve 

to distribute the weight of the great spines of the shoulder region evidently onto all the anterior ribs. 

On the posterior dorsal ribs, which are not overlaid by gigantic spines, proccssus uncinati seem 

to 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 tertiary 

Haversian systems, as is nearly always the case in specialised upper,,.cretaceous Dinosaurs. The somewhat 

irregular size and shape of these systems in Scolosaurus deserve especial notice. Contrarily to 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 cenler, in Scolo&Jurus the outlines of 

these systems are frequently elliptical. Thus they remind more of the Haversian system of the Sauropoda, 

thi\n 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 abruptly 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 cranio..-caudal breadth 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 broadens towards the ilium. In this regard it resembles very strongly lo the follow..-
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ing sacral ribs, but whereas thcsl· have all got a ventral part, which unites the c:ntra of the sacral 

vertebrae with the ilium, in this lumbaroid rib such a ventral part is absent. Near the vertebral column 

the cr.mio.-caudal breadth of the Ids! lumbaroid rib is 5 cm and near the ilium 8 cm. 

Dorsally all five sacral vertebrae as well as their corresponding sacral ribs are well visible (Plate 

VII fig. I), the centra of the sacral vertebrae arc however strongly mutilated. The ends of most of the 

crntra of the sacral vertebrae arc 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 to 

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 ~ide (Plate VI 

fig. 2) the sacral ribs are vertical laminae of bone, that arc about 2"7 cm thick from fore to aft. The 

dorso-=vcnlral total height of a middle sacral rib is about I 0·5 cm. Owing to the ventral thinness of the 

sacral ribs, the foramina that arc placed between these ribs are all very large. They arc all of equal 

size and have an elliptical outline. In this regard Scolosaurus recalls strongly Dyoplosaurus and to a 

certain degree also Scelidosaurus. 

Thirteen caudal vertebrae arc preserved (Plate VI fig. 3) and an unknown number (about 3 

or 5) arc missing. The ccnlrum of the first caudal is 8'5 cm long and 9"7' cm bro:id in the middle. It 

is not fused with the sacral vertebrae, but the strong transverse processes of this vertebra are directed 

obliquely forward and touch, as in Dycplosaurus, on both sides the postacetabular process of the ilium. 

The transverse processes of the following vertebrae are likewise yet directed somewhat forcward, owing 

to their shortness they do however not reach lo the ilium. It seems quite likely, that in one or lwo of 

these caudals the gap between transverse processes and the ilium was filled up by a ligament joining 

these two parts together. Tlw size of the transverse processes gradually diminishes backward, a small 

transverse process is however present even on the thirteenth caudal. 

The chevron bones begin only on the fourth caudal. They arc very strong bones, that are open 

al their upper end and fused with this part lo the posterior half of the ccntrum of the foregoing vcr= 

tebra. In Orthopoda a fusion of the chevrons lo the cenlra of the caudal vertebrae is comparatively ran:. 

It is known in Dyop/0saurus (IX 927'), furthcron in a caudal, that has been described by OwEN 

(IX 917') as Cetiosaurus and that was later on called by MARSH and LYDEKKER, but probably erronez 

ously, Morosaurus brevis. Finally this character has been observed in some of the distal caudals of 

Acanlhopholis (IX 837). Chevron bones that open at the upper end are furtheron known in the Cera/oz 

psidae. In dll the other systematic units of the supcrordcr Dinosauria at least the anterior chevron bones 

are closed above. The pedicles of all chevron bones of Scolosaurus, even those of the thirteenth caudal, 

arc remarkable for their stoutness. They seem lo indicate that either a good part of th2 tail, perhaps a 

dub as in Dyoplosaurus, is missing or that the tail f:nishcs abruptly as in some of the fossil South 
American sloths. 1

) 

Ossified tendons, as known in all orth~~podous Dinosaurs occur also in Scolosaums, but it is 

only in the tail that traces of lhC'SC arc visible and consequently nothing can be said about their distrix 
huticn or arrangement. 

1 LYDEKKER, R: The rxlind E•knt.ilc.~ of Arjlentina. Ann. Mus. La Pl.ata, P.alaeont. Argentina. Ill. 1895. 
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S c a p u I a r a n d p e I v i c a r c h c s. 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 exposed to view. The s c a p u I a e arc lo 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 

enable one to fix the approximate length and the position of the scapulae. The length is about 56 cm, 

the upper ends of both scapulae arc 78 cm far apart, their lowzr ends approach e:tch other at present 

to 40 cm; in lifetime they were probably even somewhat near~r. This shows that the scapulae diverge 

backward. Their blades are laying even al present flat on the ribs and their exterior surfaces look nearly 

vertically upwards. This shows that the ribs below evidently retain their norm:tl position and this is again 

of importance for the reconstruction of the transverse section of the fossil. If any remarkable displace• 

mcnt of the scapulae 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 glenoideal fossa is parallel to the long axis of the 

scapula and circular only in Panoplosaurus and p.;,Jacanlhoides 1), 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 to aft and 

attains 13 cm. The short axis is dorso.-ventral and only 7 cm. Panopfosaurus and Po/acanlhoides, 

in which the glcnoideal cavity is circular, link Sco/osaurus to the rest of the Dinosaurs. 

The curious shape of the glenoideal cavity of Scolosaurus not only separates this genus well from 

Panoplosaurus, but it shows also how the humerus was placed. Among all reptiles, living and extinct, a 

glenoideal cavity, elongated in cranio•caudal direction occurs only in the Pareiasauridae where it is, as 

W1\.TSON (II 577) has pointed out, in close correlation with the movement of the humerus: it forces 

this bone to move in horizontal plane only. Both in Scolosaurus and in Pareiasaurus the glenoideal 

cavity is directed outward and even to certain extent backward. How much of the glenoideal 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 Po/acanlhoides and of a small acromion in Hylaeosaurus 

(IX 917), Ankylosaur1.1s and Slrulhiosaurus (IX I OOC) make ii probable that a large acromion is present 

also in Scolosaurus. 

The co r a c o i cl ea are two flat, large, strong and twisted bones of about 2'8 cm thickness. The 

median part bends in a bold curve inwards and towards the middle line of the body (Plate VI fig 1) 

so !belt the exterior surface of this part of the coracoid looks very nearly forward. Beyond the twist the 

greater part of the 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 I 106 and the tibia I 107 of the British Museum (Natural 
History) These picc~3 were all found in the Wcalden al Bo!ney and were successively described by Hui.KE and MANTELL. 

A rent'.wl'd description or the pil!ce.s is going lo appear .1s part VIL of my Notes on Briti;h Dinosaurs in the Geological 
M:agazine. 
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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 

the upper margin of the scapula of a young Mammal. This shows, that in lifetime there followed a very 

great mass of cartilage, which united the two coracoidea firmly in the median line. At present the median 

rims of the coracoidea are I I cm far apart, but it seems perfectly reasonable to suppose that they were 

in lifetime somewhat nearer. Evidently they were then not pressed against the cervical vertebrae as al 

present. Allowing for these displacements of the coracoidea, in lifetime the glenoideal fossa was evidently 

further away from the vertebral column than at present and probably it looked also a trifle more 

downward. 

One s t e r n a I bone is preserved, it is however displzced and shifted into the abdomen. It is a 

triangular bone, in which all three sides are of nearly equal length. Its shape is about the same as in 

Stegosaurus (IX 318). One of the margins is gently concave and here the bone is the thickest. At the 

opposite corner lhe bone is the thinnest. The two other margins are straight, but owing to the thinness 

of the bone their edges arc somewhat mutilated. 

The p c I v i c a r c h of Scolosaurus is to the greater part only exposed on the left side. On the 

right side only the ischium deserves particular attention. With exczption of the foremost part of the pre ... 

acetabular process and of the greater part of the pubis, the pelvic arch is complete. 

The i 1 i u m (Plate VI fig 2) is a great, elongated, flattened but curved bone, that shows a very 

strong transverse 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, Polacanlhus, 

KenJrurosaurus (IX 403) and a photograph of an undescribed ilium of Ankylosaurus. To some extent 

it recalls even the ilium of Omosaurus (IX 917). Its preacetabular 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 mentioned, the postacetabular part meets the transverse process of 

the first caudal. The acetabulum is a wid.-: shallow and circular fossa which is directed ne:uly vertically 

downwards as in all armoured Dino3aurs. The genzral shape of the ilium in the Thyreophoroidea allied 

to Scolosaurus has been dealt with by Ro:.iER1). 

Both i s chi a 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 distal part are nearly parallel. In this region 

the bone is only 6'7 cm wide, at the proximal end it expands to 22 cm. On the outer surface the 

proximal end is concave and forms a part of the acetabulum. Owing to the ribbon•like outline of its distal 

part this bone recalls strongly the same bone in Polacanlhus, but whereas in Polacanlhus 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 Polacanlhus, but somewhat more than at present in Scolosaurus. 

In Ankylosaurus2
) the ischium is somewhat more curved than in Sco/osaurus. Perhaps even the 

degree of curvig can be taken as a sign, that the belly was more rounded in Po/acanthus and flatier 

1) ROMER A. S. The pelvic muEculalurc of Ornilhischian Dino3a:.1rs; Acta Zoolo;::ica Vol VIII Stoc~holm 1927. 
~) Rol'l.ER A. S. loc. sup. cit. 1927. 
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in Scolosaurus. The length of the ischium is so·s cm, it is therefore evident, that originally the ischium 

can not have been directed very strongly backward, else it would not meet its opponent. To the utmost 

the angle that ii formed with the longitudinal axis of the body can have been 45 degrees. This shows, 

that in Scolosaurus the ischia formed a transverse bridge placed rather far in front. This bridge evi, 

dl:'.ntly supported the belly and besides it united the acetabula firmly with each other. Such a union 

became necessary on account of the great breadth of the acelabular region, the remarkable dorso-= 

ventral flallening of the ilium and on account of the great weight of tke lumbar shield. To a certain 

extent in this regard Scolosaurus can be compared with the recent Lizards, in which the sacro1pelvic 

union is comparatively feeble. Scolosaurus differs from all bipedal Orlhopoda by having the symphyses 

of the ischia much further in front than these. 

The acctabular margin of the ischium is remarkably straight. The pubic and ischiadic pedicles of 

the ilia l>emg about 30 cm apart, the space that was filled by the pubis can scarcely have exceeded I O 

to 12 cm. Unfortunately about the pubis itself pracl!cally nothing is known. Under the head of the femur 

only a small fragmentary bone is seen.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 Ankylosaums 

the pubis is likewise remarkably small, in Polacanlhus it neither seems to have been very large. Evi ... 

dently both the pubis as well as its pseudopectineal process ·are reduced in all Dinosaurs allied to 

Scolosaurus. 
As will be shown furthcron, when discussing the femur, the reduction of the pseudopec!ineal pro# 

cess is due to the position of this bone. There is a good amount of evidence to show that at least 

in Scolosaurus and S!rulhiosaurus the femur was placed with its long i'lxis in a nearly horizontal 

pi.me and with its distal end obliquely outward. Owing to this thouroughly changed position of 

the femur, nah1rally 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. A part from this it has yet lo be considered that, as in all slowly moving quadrupedal reptiles in 

which the feet are wide apart, there existed no reason for a strong development on the musculus am• 

hicns, or for a strong pubo..-ischia femoralis1
) and lastly ii 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 Orlhopoda. 
L i m h b o n e s. With exception of the femur and of the phalanges of the anterior limb the limb 

bones arc comparatively well preserved. They arc neither crushed nor distorted. The h u m e r u s is 

by far the most massive bone of the entire skeleton. It is 44 cm long and bears an enormous deltoid 

crest. This crest gives the humerus a total width of 20 cm and descends for 25 cm along the anterior 

and median part of the hone. It is 3·5 cm thick. Where the deltoid crest ends rather abruptly, the 

shaft of the humerus is 7"5 cm thick, but this region is only very short for very soon the humerus 

again expands and al its lower end it is again 18 cm broad. 

Among the humeri of mesozoic reptiles is especially the humerus of the poorly known Polacan• 

thoides, which resembles the Canadian fossil and a nearly similar, but lesser likeness can also easily be 
1) ROMER A.. S. loc. sup. cil. 191 T. 
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detected with the humerus of Panoplosaurus. Other heavily armoured Orlhopoda as Omosaurus, Stego.

saums (IX 318), Kenlrurosaurus (IX 408) and the moie specialised Ceratopsidians (IX 303) havC' 

humt>ri, which arc built in much the same manner, but as a rule their deltoid crests are not as strong. 

Comparing now these massive bones with the more slender humeri of Scelidosaurus (IX 917), 

Leptoc:eraJops (IX IOI) or CenJrosauros, it is very easy to remark that the humeri of the second 

type recall somewhat the humeri of the bipedal Orlhopoda and thus the thickening of the humeri of the 

more advanced types of armoured Dinosaurs is surely a mark of specialisation. 

The humerus of the Sco/osaurus does not however only recall the humerus of specialised Thyre0z 

phora, but apart from the fact, that it has no entepicondylar foramen, also the one of many primitive 

H'ptiles as for example the DicynodonJidae. This is due to its very massive nature, its enormous del1 

toid crest and its expansion at the lower end. Together with the shape of the glenoideal fossa this strik1 

ing resemblance go~s to prove that in Scolosa?Jrus and in p.,/a~anlhoides the humerus was carried nor"' 

mally in a horizontal position. Bearing now in mind that in Scolosaurus this horizontal 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 ii sheds a good deal of light on the 

evolution of the Thyreophoroidea. Originating from forms, in which the anterior limb was originally com.r 

parativcly slender and not placed straight under the body, and in which the palms were probably 

rotated somewhat inward, ii seems as if the armoured Dinosaurs, in spite of their newly acquired 

quadrupedal locomotion would have been incapable to &hift the elbow under the body as is the case 

in Mammals. This was probably the reason why the pectoral muscles were continually strengthened, 

hut it is likewise quite natural that such an unpraclical manner of specialisation finally was detrimental 

to locomotion. Thus the unpraclical and consequently very slow and unyieldish manner of moving the 

forelimbs may to some extent account for the extinction of :his group. 

The fact that the humerus of Slegosauros and Scolosaurus shows the same trend of evolution 

itS the humerus of the CeraJopsidae, prevents me from accepting the explanation given by J. TMT and 

B.WNUM BRoWN1
) 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 to each other, owing to a twist they lost however the contact with the upper 

arm. In comparison to 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 transverse 

diameter of the ulna is yet always 9·5 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 to indicate that up lo 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 formation was going on. Not only does this new formation of the bone give 

the entire ulna a clumsy shape, but it alters even the olecranon. Here even the part facing the humerus 

Jost its original even surface and became a remarkably deep pit that has a subtriangular shape (Fig. 4). 

l) TAIT J. and BARNUM BROWN: How lhe Ceratopsia carried and used their head. Trans. Roy. Soc. Canada, Ollava, 1928. 
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The radius is 6 cm shorter than the ulna. Its maximal thickness is only 4·5 cm and its entire 

surface is smooth. The normal way in which it yet always articulates to 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 note, 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.r 

ractcristic features. Its ends arc but very slightly expanded and it recalls the radius of the more specia.r 

lised CeraJopsidae (IX 380). 

The manus is unfortunately very strongly mutilated, only two metacarpals being well preserved. 

Each metacarpal is about 9 cm long, 7 cm broad at either end and 6 cm broad in the middle. Dorso, 

ventrally the metacarpals arc somewhat flattened and thus they indicate a plantigradc and comparatively 

broad foot. Compared with the metacarpals of Panoplosaurus (IX 1048) those of Scolosaurus arc much 

broader and shorter. On account of the metatarsals being 15 cm long, while the metacarpals attain only 

9 cm, one may conclude that the manus of Scolosaurus was much smaller than the pes. Unfortuna• 

tely both the number of digits as well as the phalangcal formula of Scolosaurus can not be determined. 

Of the f cm u r (Plate VI fig. 2) only the two ends on the left side arc preserved, but the prcscr• 

vation of both ends in silu enables one to get some idea about the entire 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 

ratio to the humerus is about 3: 2. The distal and proximal ends of the femur arc expanded, but the 

shaft seems lo have been rather slender but not as slender as in the restoration. Owing to the cxpan• 

sion al its ends, the femur differs well from the pillar•likc femora of SJegosaurus, KenJrurosaurus and 

even Omosaurus, and recalls PolacanJhus, Nodosaurus, Ankylosaurus, HopliJosaurus and to some 

extent SJruJhiosau1 us. 

Laying, as it docs at present, with its lower end directed downward and outward and the proximal 

end close lo the acctabulum, the femur is entirely beneath the prcacetabular process of the ilium. This 

seems also to 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 displacement. That in lifetime the horizontal position was the normal one, can be deduced from 

the observation, that on the femora of SJruJhiosaurus (IX 118), Nodosaurus (IX 631) HopliJosaurus 

(IX 318) and PolacanJhus, which arc all flattened from fore to aft, the cartilage covering the articulating 

surface is not placed, as in lguanodon or SJegosaurus equally on both flanks of the upper end of 

the femur, but lo 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 w~ighl. Naturally such a position is only possible, 

when the femur is placed in a more or less horizontal plane with its distal end directed outward and 

foreward. 
As already mentioned, the distal end of the femur of Scolosaurus was dilatatcd and it may there• 

fore be presumed that it was similarly built as in Nodc-saurus etc. Contrarily to the SJegosauridae and 

to the Sauropoda, in which the distal part of the femur is but slightly expanded and smooth, in Nodo

saurus and its allies the inferior part of the femur has remarkably strong ridges. 

This is the region where the muscles of the lower leg arc attached and thus evidently a great strain 

must continually have acted on the knee and this again shows that normally the knee was fleeted, that 
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the tibi.:1 constantly met the femur in a more or less right angle and that it had continually to bi:'. 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 to by the study of the upper end. 

The t i bi a 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 proportion of the tibia to the humerus of 

Sco/osaurus is much the same as that of the similarly built bones in Polacanlhoides. The ratio of the 

femur to the tibia is about 3: 2, that of the tibia to the humerus about 100: 93. The latter proportion is 

therefore of importance, because it serves to distinguish Scolosaurus from Panoplosaurus for in the latter 

this proportion is I 00: 88. 

Unfortunately the fib u I a e arc missing on ~oth sides of the type of Scolosaurus. The tars a I 

ho n c s are likewise absent 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 retained their position 

to the tibia as well as their position to each other, but in spite of that, there is no trace of any bone 

in the gap between the metatarsals 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 thin• 

nest part. Antero ... posteriorly the metatarsals do not seem to be greatly flattened and this indicates that 

they were placed rather upwards. 

With one of the metatarsals three phalanges arc yet in connection and form an entire t o e. The 

length of this toe is about 14 cm and its components diminish forcward rapidly in size. The first pha• 

lange is only 5 cm long and nearly 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 

even 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 metatarsals. All· 

together there is no decided fossorial adaptation, although the feet might occasionally have been used 

for scraping. 

S k i n a n d d c r ma I a r m o u r. The most remarkable feature of the new Canadian Dinosaur 

is the preservation of the impression of its dorsal skin and of innumerable dermal ossifications in situ 

(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 top of the tail and on the dorsal (exterior) side of the 

upper arm. Traces of the dermal covering are visible on the ventral side of the neck down to the cora= 

coids, then on the left side of the body behind the humeral art:culation and on the anterior part of the 

upper arm. V cry poor traces of the dermal covering can be detected on the ventral sid<'. of the middle 

(1f the tail. 
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 lle/oderma. This type of skin is folded and occurs in many regions of the body. Professor 

W. J. ScHMIDT, lo whom some of the granules and a part of the skin were sent for investigation, gave 



BAAON NOPCS.I\ (64) 

an accounl, hut the manuscript of this account is yet in the hands of ST. MAJER, who in spite 

~,f being assistant at the Budapest UniversiJy, is not ashamed of preventing its publication. The 

second type of skin consists of the impression of what must have formerly been flat, polygonal, rigH 

horny scutes, (Plate VI and Plate VII) of some centimeters in diameter. This type of skin was 

evidently 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 distinguish 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 Sco/0&1urus in such a manner that the body becomes !rans .. 

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 symmetrical 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.wshaped bone, of which the 

one side is fused lo a central dermal plate, while the other side forms the descending flank (I. p1). 

This first nuchal bone is flat from fore to aft, but transversely slightly convex above and concave 

below. Its outline is somewhat irregular. In front it is nearly straight, its sharp~ned 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 posl~or half of the bone: on 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 (IX 5T 4 ). The cranio .. caudal length 

of the first nuchal plate of Sco/osaurus 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 attains its maximum on the posterior end. A. cros8'section of the roof .. shaped crest is not 

quite symmetrical. 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 cross .. section of this nuchal plate. 

Fig. t t. Transvusal Sl'Clion of the first cervical plalrs in Sco/os<Jurus. 

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 wdl preserved deep and well marked folds. 

They run transversely 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.2), 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 n;:ck and arc homologous to the flat median bone further in front. 

The breadth of these two posterior nuchal plates together is 47' cm, their cranio•caudal length only 22 cm. 

On its outer, slightly convex border each of these bones touches a large, roof.rshaped plate (t. p.!), which 

is similar to the roof ... shaped part of the former segment. In the case of the second nuchal plate the lateral 

clement 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 ot 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 roof•shaped plate is likewise symmetrical. Viewed from above, the outline of the roofed 

plate is elliptical 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 outline of the lateral piece 

being elliptical, and the lateral border of the median plate bcing somewhat convex, these two dermal 

elements do not join very closely and especially on the posterior border a sharp triangle remains open, 

into which the granular skin, following behind both plates, enters. 
The region of the granular skin situated behind the second ossified nuch.il segment indicates the 

region, where the neck and the body meet. This region is I 'T cm long and T t 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 triangle projects forward which enters, 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 s~in is likewise crossed by symmetrical, transverse folds. Owing to the light 

falling straight on to 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 to run every.r 

where parallel to 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 to the other, the fourth fold finally runs 

likewise straight across the median part of the neck, but on both sides il turns in a sharp angle back1 

ward and outward. Owing to 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 to a certain 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, to move together with this bone. 

The scapular transverse fold forms the anterior border of what may well be CCllled the dorsal 

cuirass (Plate VII). This cuirass is divided into two halves: an anterior flexible half covering the 

dorsal vertebrae and a posterior rigid one, that covers the lumbars and sacrals. On the anterior half five 

transverse segments can be distinguished, each of which corresponds to about two vertebrae. The rclation 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 under ... 

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 ~,f th~ fourth only 21 cm. All four segments arc built up of what has been called polygonal 

skin and the space. between them is filled by granular skin. The cranio.rcaudal length of the intervening 

zones c-f granular skin is in the. .iveragc 3 cm. Beyond the last zone of granular skin follows the rigid 

lumbar shidd. This shidd is covered to the greater part by polygonal skin. Each segment of the body carries 

one transverse row of dermal ossifications, that will be dealt with later on, while the lumbar shield 

has three transverse rnws. This SC('mS to indicate that the lumbar shield originated by the coalescence 

of three segments. 

The dl'rmal ossificaticns arc spines, bosses and plates. The principal spines on the back of the 

animal arc so arranged as lo form on each side two longitudinal rows running from fore to aft; between 

these two principal rows a third, smaller row is intercalated. This third row begins only on the third 

segment. 

Owing to 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 indication that 

one more exterior row of dermal bones existed, but conclusive evidence for this hypothesis is yet wanting. 

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 ossifica, 

lions of the first segment arc robust and high but blunt spines (fig. 12). 

On the second segment they arc low spines and on the following ones 

they gradually turn to flat and round plates. The first spine rises from an 

elliptical base, 27 cm long and 16"8 cm broad, the spine itself is 15 cm 

high. The spine of the second segment is at base about 16 cm long and 

only slightly broader and attains a height of only 4 cm. On the fifth scg1 

Fig. 12. Dorsal spine of ScoJo, mcnt the median pair of dermal ossifications consists only of two flat and 
saurus (anterior margin to the right). nearly round bones, each of which is 12·5 cm long and 11 "5 cm broad. 

In the lateral row of dermal ossifications the variations arc greater. The lateral ossification of the 

first dorsal segment (Plate VII I. p.a) recalls the lateral ossification of the last nuchal segment. It is an clon• 

gated plate of asymmetrical triangular outline. At its base it is 27"5 cm long and 13 cm broad, and 

deeply concave hclow. 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 asymmct• 

rically elliptical outline. This bone is 15 cm long and 13 cm broad. 

The ossifications of the intercalated row arc 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 clement is 

hut a vertical plate of bone thickening at its base, which is elongated in cranio .. caudal direction and is 

12 cm long but only l '4 cm thick. At the upper edge this bone is very thin. Its height is about 8 cm 

and its summit longih.tdinally but very slightly convex. 

The polygonous impressions of the cuirass, that arc 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 hccomc smaller and arc somewhat elongated parallel to fhe folds (Plate VIl fig. 2) 

whilst around the largcr dermal ossifications fhc rounded polygons arc grouped in concentric rows 

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

wifh the same sods of drrmal elements as the hack. Unfortunately on the root of fhc tail, even on ifs 

dorsal sidr, fhe dermal parts arc badly preserved. It makes however fhe impression, as if formerly in 

this parf a polygonous skin would have existed, whlch carried four low, blunt, spinclikc or knoblikc dcr• 

mal ossifications arranged in a row across the fail. The median pair of these ossifications is evidently 

the continuation of the double median row of ossifications of fhe lumbar shield, while the lateral pair is 

the continuation of the lateral rows. After this rather rigid segment follows a zone of folded granular 

skin, which is 2 cm long and then follows again a segment of polygonal skin. The second segment is 

24 cm long and more than 60 cm broad. If carries, as the foregoing segment, again four dermal ossif .. 

cations. These arc circular plates, each whifh a stout, large and blunt knob in the middle. The median 

ossifications arc much nearer to each other than on the foregoing segment. Their tops are only 15 cm 

wide apart. The tops of the lateral ossifications arc, 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 fwo large 

dermal ossifications are present. 

They arc (as shown in textfigure 

13) two rather high and corn• 

paratively slender spines (Plate 

VI fig. 1 ), which have a some• 

what compressed cross.rsection 

and arise rather abruptly from 

d wide conical base of oval sec• 

lion. These two caudal spines 

are directed obliquely upwards Fig. 13. Disla! end or the caudal armour 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 Sco/osaurus towards the end of the tail is a very 

remarkable feature. T ogethcr with the segmented nature of this organ it reminds one very strongly 

to the tail of some of the plioccne gigantic South•American sloths. 
The entire breadth of the distal part of the tail of Sco/osaurus is not surely known, because the 

tail is somewhat flattened out by pressure so that the skin extends further than the lateral spines, but judg• 

ing from the dimensions that can be measured on the beforelast segment, the transverse diameter of 

the tail may probably have been something over 60 cm. Its dorso.r\•entral diameter was probably some• 

what less. Curiously enough, on the side of the tail the polygoncs show an other type of sculpture than on 

the back of the animal. They are smaller than the others and the furrows between rhem are crossed 

by small elongated pits, which stand at right angles to the margines of the polygones. A photograph of 
such a region is given on Plate VII fig. 3. 
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Sco/osaurus is the single hitherto known Dinosaur in wich the dermal covering ..,f th(' anlcriN 

extremity is preserved in situ. Consisting in some part of crested, roof .. shapcd plates (fig. 14) that lo 

some extent overlay each other, the dermal armour of this part recalls, at least to some d('grcc, thl' 
plated elbow armour of mcdiaevcl knights. 

Fig. 14. Anterior extremity of Sco/osaurus and its dermal annour. 

The first clement of the dermal cover of the upper arm of &olosaurus is a small but very sharp 

and slender spine of polygonal croSS1secfion. 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 rosettes is somewhat less 

than 1 cm. 
Next to 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• 

metrical outline. 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 transverse diameter 13"5. Near the longer of the straight 

margines and parallel to it rises a crest that culminates in the spine already mentioned. 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 between 

these two plates some granular skin can be detected, containing very small bony nodules. This skin 

forms a fold under the roof•shapvd part of the larger, more proximal dermal bone. The third dermal 

hone 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 cm long, 11 ·5 cm wide 

and 4 · 5 cm high. The summit of the crest is on this piece al 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 piece bearing a blunt cone, an other is 

a plate 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 eleMenls of the dermal armour of the upper arm are very conspicuous for their 

sharpness. 

B) RECONSTRUCTION AND SYSTEMATIC POSITION. 

R e c o n s t r u c t i o n. For the reconstruction of Scolosaurus two sorts of indications are available. 

Some of the points, on which the reconstruction is based, ccJn be derived from the ach1al preservation 

of the specimen, others from the study of the anatomical details. 

As already mentioned at the beginning of the description, &olosaurus was found laying on its 

back with the coracoidea and the hind limb pressed on the vertebral column. This indicates, that the 

skeleton was evidently exposed to some force, which thrust some bones downward, but this seems only 

to have been the weight ol the bones themselves. Any further pressure, that would have been brought 

lo work against the whole skeleton to such an extent as lo 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. I n. sp.) and that the part of the one shoulder1 blade is slightly 

displaced, the skin does not show any trace of the body of &olosaurus having been flattened out after 

the death of the animal lo any greater extent. 

In this regard ii is of course of great importance that on the back not even the slightest trace 

of a post mortem longitudinal folding can be observed, whereas such a folding would have invariably 

set in, if the cross•section of the body of Sco/osaurus would have been markedly flattened out after 

death. Already this obliges one to reconstruct &olosaurus with a flat and broad body, for at prl?scnt 

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 seems to 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 thc gene• 

ral dimensions of the new reptile have .yet to be discussed. The hcigth of the animal between the 

shoulder•blades can not have been more than 90 cm, because the glenoidal fossae were scarcely more 

lhan 44 cm above the ground. The inner and upper ends of the humera could not have been more than 

5'6 cm above their outer and lower ends and these again stood, as shown by the length ot the fore• 

.um, but 34-35 cm above the ground. The elbows were about 132 cm apart. Rehind 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. Contrarily to 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 fE'mur but also by the fact that the impression of the skin docs not show the slightest trace of the 

part bctwcm the shoulder•blades and the lumbar shield having been longitudinally either concave or con• 

vex. The cranio ... caudal 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 

c.1n be assumed. The knees must have been tO cm above the ground, for this is the total height of 

the tibia and metatarsus. Probably the knees stood 120 cm far apart. The neck which stretched in front 

of the unyicldish body was flexible but thick. It carried probably a comparatively large head, which is 

supposed to have been much the same as in Panoplosaurus. The tail was thick and clumsy. Towards 

its end it was armed with projecting spines and its end was, as genzrally in such cases, most probably 

blunt. On account of the large size of the posterior spines it docs not seem very likely that it carried 

a club as in Dyoplosaurus. Also in some of the extinct gigantic South ... American sloths the tail is 

short and stout, while in comparatively closely allied genera it finishes in an elongatE'd 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 certain sense it seems 

to corroborate the general ideas cxpre~d by J. W A.LTHER1) in his reconstruction of Po/acanthus, 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 Sco/osaurus and in a reptilian manner in the c.1SC 

of Po/acanthus. 
Of course it remains a puzzle how an animal as flat as Scolosaurus came to lay after its death 

upon its back. One must either suppose that this was due to some accident, in the course of which the 

animal rolled down from some Hgher 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 

.mimal got buried by sand, can be deduced from the leaf alluded too at the beginning of this note. 

Naturally the correct reconstruction of Sco/osaurus has some bearing on the reconstruction of Po/a ... 

canJhus. First of all it has lo be emphazised, that the limb ... bones of PolacanJhus have to be placed 

somewhat as in Scolosawus, secondly ii is likely that the dermal spines of the left side of the recon.r 

slruclcd Po/acanthus probably belong lo 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 lo be 

situated below as in Scolosauros. Apart from this by such a change the spines are no more turned up.r 

ward as at present but outward, so that they come to h;ive 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 Po/acanthus, which at present could be placed nowhere, can now form two median rows of 

dorsal dermal ossifications. 

Altogether Sco/osaurus and probably also Polacanlh11s must have had the appearance of a gig ... 

antic Molochus or Phrynosoma. 
1) J. WAL111ER: A fold is az ilet tortenett. Budapest, 1911. 
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Among the recent lizards all four excessively spiny genera Molochus, Phrynosoma, Zonurus and 

Uromaslix live in desert or semidesert regions, in which the vegetation offers but scanty shelter. The 

flat body,shape of these spiny creatures is an adaptation to the life in an open country, where these ani ... 

mals flatten down to £Seape 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 sorl 

of environment as Phrynosoma and Molochus, but naturally in accordance to its size ifs enemies also 

were larger. Molochus, Phrynosoma and Zonurus are insectivorous and only Uromaslix is herbivorous. 

The osseous palate of the insectivorous lizards is not much modified by the nature of their f01.~, but 

nevertheless the outline of the prcrnaxillary is always rounded. 

Both in Euoplosaurus and in SJruJhiosaurus the quadratc is remarkably feeble and this was 

probably also the case jn Panoplosaurus. This indicates that in all those fossil spiny reptiles, that 

are somehow 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 ,mimals 

are frequently more or less reduced, the food they took was therefore not even cut to pieces. The claws 

of Sco/osaurus show no special fossorial adaptation, 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 arc also excluded as food, hard desert pLints arc n.iturally 

still more cxdudvd and even succulent desert plants could not be dissected. Surely its immobility prcv• 

ented Scolosaurus from procuring its food by running to and fro and all this limits the nature C1f ib 

food to a grear extent. The result is that insects arc the single sort of food that has seriously to lx: 

considered. 

As many recent dcserticolous reptiles arc insectivorous, one may sur pose that the same was also 

the case in Scolosaurus. The insects that abund nowadays in deserts arc Co/e..,plera, Orthoplera and 

Neuroplera. All these groups arc known from precretaceous times. Especially Orlhoplera occur in 

arid n~gions OCP!;ionally in tremendous swarms and they supply sometimes great qu.mtitics of food. 

All this agrees with the supposition that Scolosaurus was insectivorous, but the cC1111parativcly rare 

occurrancc of swarms of OrJhopJera nevertheless necessitate5 one to try to fix to a certain extent, how 

much food Scolosaurus may have consumed. 

According to the data given by DonERLEIN1), a Lacer/a, weighing 24-30 gramms, consumed 

in nine months 500 gramms of worms, that is about 13 gramms a week. The ratio of the w<":ight of 

the body to the weekly amount of food is 100:43. It is, as DoDERLEIN emphasizes, cight to ten times 

more than a mammal (Sorex)' would have eaten in the same time. An An<1cond.i (Eunecles), 

weighing 75 kilogramms, took in five years twentyfive times food, devouring each time an .mimal w<'ighing 

r kilogramms. This gives an average of 0·5 kilogramms per week. The ratio of the body•weight to the 

dverage weekly food was thus in this case 100:0"9. 

Miss J. PROCTER was rn kind to ha•;e different reptiles and their food weighed in the Zoological 

Garden at London. The data given arc the following : 

1) l)()DERLl!IN, L.: Betr.ichtungcn Uber die Entwicklung dcr N.ihrungs.iufn.ihml" hl'i Wirbdtiercn. Zo)oll)giCa. I kf1 TI. 

Stuttgart l 921. 
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Weight of the Weight of 
Ratio of weight of 
body lo weight of 

Name: animal: Nature of food: food per week: weekly food : 

Python reJiculaws (summer diet) 3488 gr rabbits 673 gr JOO: lQ 

PyJhon reliculatus (winter diet) 3488 .. rabbits 337 ,, 100: 10 

Python regius 673 ,, rats 63 ,, 100: 10 

Coluber obsoletus 1025 .. mice 47 100: 5 

Amphibolurus barbaJus 203 ,, mealworms 76 ,,. 100: 3T 

Trachysaurus rugosus 266 ,, banana 94 ,, 100: 35 

Chameleon senegalensis 78 ,, insects 94 ,, 100: 120 

Chameleon dilepis 31 .. insects 46 ,, 100: 148 

Sphenodon pundalus 213 worms 141 ,, 100: 65 

Alligator mississippens1s 454 .. meat 187 ,, 100: 41 

To these important contributions Miss PRocrER adds the following remarks : .. These statistics, ah• 

hough accurate so far as they go, arc entirely arbitrary. A PyJhon weighing 7 lbs. 10 oz. eats a . rabbit 

weighing 1 1/2 lbs., but a PyJhon whose weight is estimated at 40 lbs. would not get more than two 

rabbits to say 3 to 4 lbs. Pythons weighing certainly over 50 lbs. get one or two lbs. fowls. Each reptile 

frequcritly ,,goes off the feed" (as the Keepers say) completely. Fasts varying from 3 or 4 weeks up 

to a year or eighteen months in the case of big Pythons. On the other hand some reptiles would, if 

allowed to, go on until further orders, especially Crocodiles. The feeding question is entirely elastic." 

All these data together show that the heavier reptiles cat comparatively less food than the lighter 

ones. In reptiles having a body•wcight over a thousand gramms, but under five thousand gramms, the 

food•ralio 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 I 00: 35 to 100: 63, in those finally 

which weigh less than one hundred gram ms it rises from 100: 43 to 100: 148. 

Engineer GEORGE SzrnENY in Budapest was so kind to calculate the approximate bodyweight of 

Scolosaurus. Basing his calculation on the dimensions of the reconstruction, he arrived to about 1700 

cubexdecimeters of living matter, corresponding to a body•weight of 1800 to 2000 kilogramms. 

Ta king that Scolosaurus consumed every week relatively as much food as the lizard mentioned by 

DooERLEIN, it would have consumed about 860 kilogramms of food a week, but if it did not eat rcla• 

tively more than the Python mentioned by the same author, than ii 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 lend lo show that ii 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 Buxn)N1) 

has shown, on the northern hemisphere in many deserts in recent limes the occurrence of OrJhoplera 

shows two maxima: a principal one between March and July and a second one of less importance 

in October. This shows that even in a semi•desert region a coldbloded animal feeding on Orlhoplera 

and c.ipablc of enduring long fasts, might find food CJll the year round. 

l) BuxroN P. A.: Animal life in Deserts, a study 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 lo some extent to its extinction, as it is well known that the proliferation of Orthoptera and other 

insects strongly depends on climatic conditions and evidences of a fairly strong climatic change to the 

worse at the end of the Cretaceous are quite abundant. 

S y s 1 e m a t i c p o s i t i o n. 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 

ossifications. 

These genera can provisionally be put together in three groups : 

I. 

Struthiosaurus (Turonian) (IX 828) 
Troodon (Belly River) (IX 340) 
Slegoceras (Judith River) (IX 571) 
Acanlhopho/is (Chalk) (IX 837) 
Hylaeosaurus (W calden) (IX 917) 

m. 

II. 

Ankylosaurus (Edmonton) (IX 91) 
Palaeoscincus (Judith River) (IX 756) 
Hierosaurus (Niobrara) (IX 1094) 
Stegope/Ja (Benton) (IX 780) 
Nodosaurus (Benton) (IX 631) 
Po/acanthus (W ealden) (IX 818) 
Hoplitosaurus (Dakota) (IX 318) 

Panoplosaurus (Belly River) (IX 574) 
Dyoplosaurus (Belly River) (IX 927) 
Po/acanlhoides (W ealden) 

The genera enumerated in the first column have all a remarkably small skull and cervical ver1 

tebrae decreasing forward rapidly in size. As far back as 1902 the genera comprised in this list have 

been grouped together as Acanlhopholidae. In having relatively large cervical vertebrae, Scolosaurus is 

easily separated from this group. 

The second and third column contains animals having a relatively large skull and accordingly 

also large cervical vertebrae. In the first of these latter groups (group Il) the skull is relatively large and 

covered with numerous osseous bones ( Anky/osaurus, Palaeoscincus), in the third group it is covered 

only with few bones (Panoplosaurus, Dyoplosaurus). When few skull•plafes are present, correspond• 
ingly the number of nuchal plates is smaller. 

PolacanJhus, in which the skull is unknown, is separated from the first group on account of 

the large axis, described by SEELEY (IX 1 OOO) and now supposed to belong to Po/acanthus. Hoplilo

saurus is placed into the second column on account of its great resemblance to Po/acanthus. Of 

course there is yet no evidence as to wether Po/acanthus and Hoplilosaurus belong into the second 

or third group. PolacanJhoides resembles, as has already been pointed out, strongly to Sco/osaurus, there ... 
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fore it has to be rnkred into th(' sam(' group as the latter. Hierosaurus and Slegopella have nuchal 

plates, fh('y must therefore be separated from Slrulhiosaurus, 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 cm account of the large cervical vertebrae Scolo. 

saurus can only oc compared with the Thyreophora of the second and third column. 

From Ankylosaurus the genus Scolosaurus can easily be distinguished by the shape of the glcno1 

idal cavity, besides Ankylosaurus does not seem to have had dermal spines but only plates. 

Palaeoscincus differs from Scolosaurus by the greater number of nuchal plates and by the 

lateral nuchal bones bring 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. 

Slegopella resembles in so far Scolosaurus as also in this genus a median nuchal plate is pre• 

sent, that bears a Y •shaped furrow, in spite of this it can however easily be distinguished from Sco/o. 

saurus by the union of its dermal lumbar ossifications with the pelvis. 

Polacanlhus and lioplilosaurus have gigantic asymmetrical dorsal spines, that are replaced in 

Scolosaurus to a good extent by flat dermal plates. 

Of all bdter known American and European heavily armoured Dinosaurs Panoplosaurus 

comes nearest to Scolosauros. 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 Sco/osauros. The shape of the glenoidal cavity is also rather 

different and finally the proportion of the humerus to the tibia differs in the two genera. 

In spite of its very similar caudal vertebrae Dyoplosaurus can easily be distinguished from 

Sco/osaurus by the ornamentation of its tail. 

Polacanlhoides is rather similar in structure but the great difference of its geological age warrants 

a generic diff crcnce. 

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 time be distinguished from the other members of this family, arc: 

Comparatively large cervical vertebrae, a scapula slightly longer than the humerus and bearing 

an acromion (?). a cranio.caudally elongated glenoidal cavity. Humerus a trifle longer than tibia and 

twice as long than radius. Ratio of humerus to femur 2 : 3. Dermal armour of neck consisting of two 

pairs of tuberculated nuchal plates and crested lateral plates. Back and tail segmented. On the anterior 

median region of the back a double row of blunt median spines and laterally crested plates. Further 

behind everywhere round disc .. shaped cicrmal plates. The tail carrying two rows of spines diminishing 

backwards in number, but increasing in size. The humcms protected by irnbricated dermal bones 

carrying alternatively pointed spines and sharp crests. Locality of the type specimen : Dead Lodge 

Canyon, Red Deer River, Alberta, Canada. 
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VII. ON THE CLASSIFICATION OF THE CROCODILIA. 

The classification of the Crocodilia has been dealt with by various authors. HuxLF.Y (X 376) was 

the first, who pointed out that, during the evolution of Crocodilia, before all other things the shape of 

the vertebrae 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 Melriorhynchus, and with a query Goniopho/is. The genera ThoracOI 

saurus, Ho/ops and Gavia/is were placed among the Eusuchians. 

In a most important paper, published in the Geological Magazine in 1887 LYDEKKER (X 470) dis• 

tinguished three families. Family I. Teleosauridae with the subfamilies Teleosaurinae and Melriorhyn• 

chinae; Family 2. Goniopholidae with the subfamilies Pelrosuchinae, Gonicpholidinae and Bernissar• 

linae; 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 three 

subfamilies, for which T eleosaurus, Melriorhynchus and T eleidosaurus may be considered as types. 

Macrorhynchus is considered as representative of a separate family, that includes also Tomisloma. He 

criticised LYDEKKER's classification and later on united the Crocodilidae with the Bemissarlinae, the Al/i.rr 

galoridae he put together with the Goniopholidae and the Macrorhynchidae with the Teleosauridae. 

He thus formed three independent phyla, one of which was traced back to the Jurassic (X 41 O). 

For the subsequent period Z1TIEL's textbook is of first rate inportance. In the first edition of 

Z1rrEL' s Handbuch der Palaeontologie (X 838) the Crocodilia were divided into two sections. For one 

section the name Longiroslres, for the other the name Breviroslres was accepted. The longirostral section 

was made to include the families Teleosauridae, Melriorhynchidae, Macrorhynchidae, Rhynchosuchidac 

and Gavialidae, in the brevirostral section the Aloposauridae, Goniopholidae, Alligaloridae and Croa 

codilidae were put together. In 1919 0. ABEL (X 3) tried to improve the classification given by 

ZITTEL by laying no more stress on the development of the snout and therefore he distinguished the fa, 

milies Teleo..'Wluridae, Geosauridae, Pholidosauridae, Aloposauridae, Crocodilidae and Gavialidae. The 

genera Goniopholis and Nolosuchus were included in the Pholidosauridae, Lybicosuchus and Hylaeo• 

champsa in the Crocodilidae. As the following investigation will show, ABEL's trial was a failure. 

In the last edition of ZmEL's ,.Gnmdziige" BRou.1 (X 839) stuck essentially to the classification 

of the first edition, the terms Longiroslres and Breviroslres were however omitted. BROIL! dropped the 

family Alligaloridae, but he accepted for the genera Congosaurus, Dyrosaurus and Libtcosuchus 

separate families. It is thus evident, that there exists a rather marked discrepancy between the classifi• 

cations used by ABEL and by B1m1u. Jn 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 unsatisfactory. 

Owing to the fact that lately my attention had been attracted by the importance of some points in 

the skeletal structure of the Crocodilia that had previously escaped general notice, a revision of the 

classification seemed possible. 
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The true Crocodiles arc a quadrupedal suborder of the archosaurian reptiles. Together with the 

Procrocodiloidea they form the ordrr Crocodilia. 

The suborder Crocodiloidea comprises animals with conical teeth, a quadrate strongly rotated back• 

ward, a comparatively short neck and dorsal ribs articulating with two heads on the neural arch. Clavi• 

culae are absent, a separate prepubis is always present and the tail is long and gradually passes into 

the body. The -carpal bones are modified. 

In a classification that is based only on the length of the snout one might distinguish in this group 

longirostral, brachyroslral and semi ... Jongiroslral forms; basing a classification on the shape of the 

cenlra of the vertebrae one would come to a division into an amphicoclous and into a prococlous group. 

In a poorly preserved longirostral fossil Crocodile from Nigeria the vertebra 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 lo the recognition of eusuchian and mesosuchian types. In the Eusuchia the vertebrae are 

prococlous, while they arc amphicoclous in the Mesosuchia. Taking the relation of the nasals lo the 

narcs as a basis of classification, one comes to 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 a:e already 

excluded from the nares, but retain the contact with the premlxillaries, and finally a fourth group, in which 

the nasals are not even in contact with the prcmaxillaries. As comparisons of different species in the 

genus Crocodilus show, such a classification is quite unnatural, for these changes arc to a great extent 

only in correlation with the length of the snout. This holds also good for nearly all the other chlraclers 

mentioned above, for also these are only signs of adaptation. In spite of such characters not being of great 

systematic value, nevertheless they were till now extensively used in the classification of the Croeodilia. 

The development of the ventral armour, the presence of a prelacrymal fossa, the relationship of 

the parietal lo the postfrontal, the relationship of the splenial to the symphysis and finally the development 

of the postorbital bar have all been more or less ignored in the systematic classification of the Croco..

diloidea. Dou.a (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 sym.r 

physis, the development of the jugal part of the poslorbital bar, the relation of the parietal to the post1 

frontal, the presence of a perforation on the mandible and on the development of the ventral armour. 

Besides these characters there have been considered: the position of the choanae, the development of 

the nares, the presence of a prclacrymal fos~a, the length of the muzzle, the type of the vertebral arfi, 

culation and the peg on the dorsal dermal plates. A great many of these characters are not in corre.r 

lalion with each other, therefore ii is possible to corroborate conclusions. 

It seems as if ii were po:;siblc to distinguish six families of Crocodiloidea. These are : 

1. Atoposauridae, 

2 Nolosuchidae, 

3. Stomafosuchidae, 

4. Teleosauridae, 

5. Goniopholidae, 

6. Crocodilidae. 

The distinct nature of the first four families will become clear by their definiton, but the dislinci.r 

ness of the Crocodilidae and Goniopho/idae may be questioned. The possibility has to be consi, 
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dercd, that the animals included in the two last units might be grouped in a longirostral and in a 

brevirostral family. This would lead to the establishment of the longirostral family Gavidlidae and the 

brevirostral family Cr:xodilidae. The value of such a classification will be discussed later on. For nearly 

each subfamily of these groups, on Plate IX the sketch of a typical member is given. Owing to the 

lack of space, figures of a representative of the Stomalosuchidat? and of the J-lyposaurinae had to be 

omitted, but on account of the bad preservation of the skulls of both types this omission is of minor 

importance. 

1. Atoposauridae. The exclusively jurassic forms (X 456, 540, 795) belonging to this distinct group, 

are small, lizard=shapcd, brcvirostral reptiles, in which the narcs arc separated by the prcmaxillaries and 

the nasal bones. They differ from the Procrocodiloidea by the position of the postorbital bar and the 

flattened head. Tile postorbital bar is in a lower nivcau than the other arches. The superior temporal 

fossae arc small, the mandible has no perforation or only a very small one. The vertebrae arc amphi1 

coelous; the extremities arc long, the dorsal armour is narrow, the ventral armour is wanting. This group 

comprises the genera Alligalorium, Alligalorellus and Atoposaurus (Fig. 1). According to BA.UR (II 35), 

Aloposaurus differs from all other Crocodiles by having an eclepicondylar foramen. There exists a good 

amount of general resemblance between the Atoposauridae and the short,snoutcd Goniop11olidae, but 

the feeble development of the dermal armour of the Aloposauridae, that recalls the feeble dermal 

armour of the Procrocodiloidea, enables one to distinguish the two units very sharply. 

2. Nolosuchidae. The Notosuchidae are strongly brevirostral Crocodiles of the upper Cretaceous 

(X 171, XIII 30 I), in which the orbits are very large and the quadrate is only slightly rotated back .. 

ward. Both characters give the skull somewhat the same outline as that of a very young Alligator. The 

postfrontal touches the parietal, 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 enters 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 Notosuchinae from the Lybicosuchinae. In the 

Notosuchinae, that include the genera Notosuchus (fig. 2) and Cynodonlosuchus, the nares are ter1 

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 

.md separated in the median line, the prelacrymal fossa is wanting and the palate shows a peculiar 

modification. 
From the Atoposauridae the Nolosuchidae 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 parietal touching the postfrontal, the large orbits and the large perforation of the 

mandible. 

3. Stomalosuchidae. An investigation of the type of this group1) hitherto only represented by one 

genus, revealed some characters originally not recognised by Prof. STROMER (XIII 289). The skull is 

broad and flat, the upper temporal fossae are behind the fronto•parietal suture and nearly closed. The 

l) NoPCSA FR. : Neue Bcohachtungen an SJomalosuchus. Ccmtralbl. f. Min. G.eol. u. Palaeontol. .Abt. B. Stuttgart, 1926. 
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IJrge Nbils .arr 011 the lop ~,f the skull and directed upwards. The part of the skull in front of the 

orbits is enormously clong.itcd, but rounded in front. The quadrale has a curious shape and is rather 

strongly rotated backwards. The mandible is edentelous and was flexible in its anterior half, so that 

ii was capable of forming, .is 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 surface 

of attachment for those muscles that held the pouch. The symphysis is very feeble. The vertebrae arc 

procoelous. A dermal .irmour 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 elongation of the facial part of the skull, at once distinguish 

this group from all other Crocodiles. The trend of v.volution of this group of gigantic Crocodiles is 

unparalleled among reptiles. 

4. Teleosauridae. The majority of Teleosauridae occurs from the Lias to the Lower Cretaceous 

(X 21, 213), one type persisted, however, in Africa till lo the Eocene (X 777). The Teleosauridae 

arc longirostral Crocodiles with large superior temporal openings, which are to a large extent bordered 

by the frontals. In the armoured types the postorbital bar is on the same level as the other arches 

of the skull, in the unarmourcd ones ·it is depressed. The splenial enters into the symphysis, the 

vertebrae are always amphicoelous or concave in front and flat behind. 

According to the development of the dermal armour, the size of the prcfrontal, the presence or 

absence of a prclacrymal fossa and the presence or absence of a mandibular perforation, three sub• 

families may be distinguished. In the Te/eosaurinae, that consist of the genera Myclerosuchus, Pela• 

gosaurus, Steneosaurus (fig. 4), Teleidosaurus and Teleosaurus, the prefrontals arc yet small, the post• 

orbital bar is not depressed, prclacrymal 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 the longirostral Pholidosaurinae, to be dealt with later on, 

by the position of the i:oslorbital bar, by the size of the temporal fossae and by the presence of a 

prclacrymal fossa. 
In the subfamily Dytosaurinae, with the single genus Dyrosaurus (fig. 5), the prefrontals arc 

likewise ~mall, the poslorbital 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, Melriorhynchus 

(fig. 6), Neuslosaurus and Enaliosuchus. It is characterised by the large size of the prefrontals, by 

the depressed position of the postorbital bar, by the lack of a dermal armour and the specialisation of the 

~·xtremitics and of the tail. In Geosaurus the secondary Haversian systems are much more numerous 

than in the true Teleosauridae. The exfr~mities of the Geosaurinae are wcbbfoo!ed and more or less 

converted lo paddles, the tail bore a caudal fin. The lack of a well marked preorbltal fossa, of a 

mandibular perforation and of a dermal armour brings this subfamily somewhat near to 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 belween the Teleosau" 

rinae, Dyrosaurinae and Geosaurinae are such as would be aquired by an adaptation to aquatic life, 
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it may h~.,wcwr he mentioned, that the aquatic specialisation of the Geosaurinae is so great as to 

iusHfy, to a certain extent, lht· creation of a special family Geosauridae. This family would have the 

same relation lo the T eleosaurida'! as the Mosasauridae to the Plalynolidae. 

The crocodili.m ancestors of the primitive liassic Te/eosaurinae are still unknown, because they cannot 

be sought for among any of the known Crocodilia, for they are distinguished from all Crocodiles by the 

exceedingly primitive structure of the postorbital arch. Such a primitive posforbital arch is not even 

met with among the primitive Atoposauridae. The Geosaurinae became extinct without leaving des
cendants. 

The recent Crocodiles and the most of the fossil ones enter into none of the four families hither• 

to defined. They evidently form units of their own. 

The length of the snout or the relation of the nasal bones to the nares enables one to disting• 

uish among them brcvirostral and longirostral types. The structure of the choanae and of the vertebral 

articulation leads to the establishment of a longirostral and brevirostral ,,mesosuchian", and a longirostral 

and brcviostral ,,cusuchian" group. In most of these ,,Mesosuchians" the ventral armour is polygonal, 

it is however arranged in transverse rows and imbricated in all the ,,Eusuchians." Exceptionally if is 

imbricafcd also in some ,, Mcsosuchians." In all the longirostral and in some brevirostral types the splenial 

enters into the symphysis, but if 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 temporal fossae. This character, first emphasized by 

TRoEnssoN, is not in correlation with the nature of the vertebral articulation, nor with the relation of the 

splcnial lo 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 Atoposauridae, in all Teleosauridae, in all other ,.Mesosuchians", 

whether longirosfral or brevirostral, and in two eusuchian genera, Thoracosaurus1) and Leidyosuchus, 

(X 306) the frontal partakes in the bordering of the upper temporal fossa, and the posffronfals and 

parietals do not touch each other. Contrarily to this, in the Nolosuchidae and in the majority of the 

Eusuchians the parietals and the postfrontals touch each other and, consequently, the frontals are ex• 

eluded from the temporal fossae. 

This shows, as far as the longirostral types arc concerned, that these probably derived from longi• 

rostral but mesosuchian types and that Thoracosaurus represents the intermediate stage. F 01 the brevi• 

rosfral types such a transition, indicated in Leidyosuchus, can be proved as well. This consideration 

would lead to the establishment of the families Crocodilidae and Gavialidae and the time 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 to the Aloposauridae, Nolosuchidae, Tele0.r 
sauridae or Stomalosuchidae only according to their degree of specialisation and not according to their 

phylogenetic relation. This leads to the establishment of the families Goniopholidae and Crocodilidae. 

1) TROEDSSON, G. T. On Crocodilian remains from the Danian in Sweden; Lunds Univas, Arskrifl N. F, A.vd. Z 

Vol. XX, Lund, 1924. 
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5. Goniopholidae. Thr Goniopholidae (X 22, 299, 358, 409, 807, 817) are nearly all creta= 

ccous, but one genus (Congosaurus, X 213) occurs also in the Eocene. In this family the frontals 

alwc:iys border the temporal fossa, the postorbital bar is depressed, the nares are confluent, the choanae 

arc in front of the pterygoids, the splcnial enters into the symphysis, the mandible generally shows a 

very small pcrfor.ition, the vertebrae are amphicoelous and the hony 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 Gonio

pholinae and Bernissartinae are brevirostral. 

The Goniopholinae comprise the genera Amphicolylus, BoJJosaurus, Coelosuchus, DoraJodon 1) 

and Goniopholis (Plate IX Fig. C). They differ from the &rnissartinae, that include the genera Bemis

sarJia, Nannosuchus and Theriosuchus, by the presence ~f a sometimes large prelacrymal fossa and the 

develoment of a more or less polygonal vrntral armour. From the AJoposauridae they are separated 

by the presence of a ventral armour and the structure of the nares. Probably the Goniopholidae are 

descendants of some AJoposauridae, in which the dermal armour was gradually ameliorated, till it 

reached the imbricated state visible in the Bernissartinae. In the Bernissartinae the ventral armour is 

arranged in transverse rows and a prelacrymal fossa is wanting. 

Much the same diffccences, as those that separate the Goniopholinae from the Bemissartinae, 

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 tranverse rows in the 

Congosaurinae. In accordance with this definition, Crocodileimus, Machimosaurus, Pelrosuchus, Pholi1 

dosaurus (Plate IX Fig. 8.) and Teleorhinus have to be classed as Pholidosaurinae, Congosaurus is 

the only known member of the Congosaurinae. 

Hyposaurus can probably be considered as the representative 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 (XIll 291). In this respect Hyposaurus recalls the Teleosauridae, it 

differs however from the Teleosaurinae and Dyrosaurinae by the depressed postorbital bar and from 

the Geosaurinae by its armour and by the feeble development of the prefrontals. 

6. C~odilidae. This family comprises all living Crocodiles and reaches back to the upper 

Cretaceous (X 22, 306, 410, 434, 554). It is characterised by the backward position of the choanae, 

the procoelous vertebrae, the confluent nlres, the lack of a prela-:rymal fossa, the presence of a large 

mandibular perforation, the lack of a peg on the bony elements of the dorsal armour and the transverse 

arrangement of the bony elements of the ventral armour. The postorbital bar is always depm;~ed. 

At present five subfamilies of Crococ/ilidae can be distinguished. Three subfamilies, the Thoracos 

saurinae, Gavialinae and Hylaeochampsinae arc longirostral, two, the Leidyosuchinae and Crocodilinae 

are brevirostral. 

1) NOPCSA : Die Replilien dcr Gos.au in neucr Beleuchlung. Zmlralblall flir Mineralogie, Geologie u. Palaeonlologie, 
Abt. B. Stullgart, 1926. 
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The Th.,racosaurinae 1) that comprise the genera Thoracosaurus (Plale IX Fig. 9) and Ho/ops 

(X I 29), 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 

procoeolous Crocodilidae the frontal is excluded from the temporal fossa, in the Thoracosaurinae it 

borders, however, this opening. The ventral armour of the Thoracosaurinae likewise recalls the ventral 

armour of the Congosaurinae. The true procoelous longirostral Crocodiles that belong to the subfamily 

Gavialinae arc: Eosuchus, Euthecodon, G.ivialis (Plate IX. Fig. 10), Gavialosuchus, Gryphosuchus 

Rhamphosuchus, Tomisloma. In these the frontal is always excluded from the superior temporal 

opening, so that the parietal touches the prefrontal. 

In the same manner as the longirostral Thoracosaurinae recall the Congosaurinae, so the brevi.= 

rostral Leidyosuchinae recall the Bernissarlinae, as in the latter the splcnial enters into the symphysis, 

while it is excluded from the symphysis in all other brcvirostral Crocodilidae. 

At present the Leidyosuchinae comprise with certainty only the genera Leidyosuchus and 

Allodaposuchus2) nov. gen., it is however probable that Allognalhosuchus and Helerosuchus will also 

turn out to belong to this subfamily. Allodaposuchus is therefore of special importance, for its cervical 

vertebrae show that the differences leading to the genus Crocodilus on the one hand and Alligator on 

the other were already established at that stage of evolution, in which the frontals were yet bordered by 

the supratemporal fossae. Perhaps Allognalosuchus is a separate subfamily9
). 

1) TROEDSSON: On Crocodilian remains de. loc. cil. 

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

The generolype of this new genus is the species described and figured in 1915 and is represented by a set 

of bones from lhe Danian of Valiora in Transylvania. The remains comprise among others the lop of the skull and 
parts of lhe atlas and episJropheus. The top of the skull is built as in Leidyosuchus, the adas and the 1:pistropheus as in 
the Crocodilinae allied to Crocodilus and not as in Alligator and iJs allies (X 5T2). 

The s p e c i e s ilot:lf seems to he, so far as I could gatha from bolh literary data figures and comparisons, identical 
wilh the form described by MATHERON under the name of Crocodilus afluvelensis (X 498) from the Danian of S. France. 
The lack of the atlas and of the lop of the skull in the remains r1:pr1:senting the latter speciu makes iJ doubtful whether the 
identification of lh1: Transylvanian form, figured and mentioned first in 1915 (X 58T), with the Frt:nch form just rderml lo, 
is really corred in both the generical and specifical respect. Obvious congru1:nce of lh1: parts that are lo he found in both 
specimens point towards their being identical, and this is why I hesitate at presmt lo give lo the Transylvani.an species a new 
spe<;ific name. I refer to it, therefo~e. under the nam1: ~f Allodaposuchus cf.? alluvelensis MA1111!110N 1869 (NoPCSA 1928), 
emphasizing however that if the two forms in question should though prove lo be specifically distinct, I h 1: g e n er i c n a m e 
Allodaposuchus h a s I o b e r 1: I a i n 1: d f o r I h 1: T r a n s y 1 v a n i a n s p 1: c i 1: s w h i c h I h ~ r 1: w i I h d 1: s i g• 
n a I e a s c o n s t i I u I i n g t h e g e n e r o I y p 1:. Provid1:d that in future a specific differ1:nce should ever be established 
between the French and the Transylvani.an species, I think the latter might be namE'd Allodaposuchus precedens. Th.: generic 
and this sp1:cific nam1: se1:m therefore appropriate because they anphasizt: lhe fad, that this ,.modern" Crocodilian of the 
Danian time is a forerunner of that new Asiatic terrestrial fauna or vertebrates that burst upon Europe at th1: beginning of 
the Eocene. The possibility of Allodaposuchus inlermingl1:ing with the remnant • Wuld1:n Fauna• of Europe alttady in the 
Danian time was l:Vidently simply due lo thr fact, that Crocodiles are good swimmas and lhus, as always, among the first 
newcomers on isolat1:d Oceanic islands. 

The vexed rul1:s of nomenclatur1: that bad to be tak1:n in consideration, whm renaming th1: Transylvanian Crocodile have 
been dull with according to lh1: advice given, as in the case of Deuterosaurus, by Baron G. F111miRv. This was all the 
more nt:eessary as even according lo his experimce, lhe inlricated question how the T ransylvanian Crocodil1: has to be callt:d, 
is hitherto unique. The term geuerolyp1:, proposed by Duo1CH and oth1:rs, is anploy1:d lo replace tht: former krm genolypt: 
as used by Amaican and other syskmatisls and opposed to th1: tarn genotype as used in h1:redity r1:surch (compar1: g1:notype, 
holotype, etc. on the one hand, genotype and phenotype on the olher). 

3 ABEL 0. : Allognatosuchus, ein an chdoniphage Nahrungsw1:ise angepasstu Krokodillypus. Pal. ZeiJschr. IX. Berlin, 1928. 

6 
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According lo what wr know al present, all those brevirostral, procoelous Crocodilidae, in which 

the splcnial 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 Croeodilinae and comprises the 

genera: Alligator, Brachychampsa, Caiman, Caimanoidea, Crocodilus (Plate IX Fig. 12), Diplocy• 

ncdcin, Dinosuchus, Jacara, Osteolamus, Palimnarchus, Thecachampsa, Phobosuchus. Perhaps with 

the time it will seem advisable to reduce all these names lo the generic terms Croeodilus, Alligator, 

Brachychampsa and Diploeynodon and to use all the other names as subgeneric terms. Because 

of the Thoracosaurinae uniting the Gavialinae with the Congosaurinae and of the Leidyosuchinae 

tmiting the C roeodilinae with the Bemissarlinae, the Crocodilidae seem polyphyletic. 

A genus of uncertain systematic position is the incompletely known Hylaeoehampsa. 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 cctoptcrygoid as in Hylaeochampsa is to be met with 

in some Saurischia (Tyrannosaurus). Provisionally Hylaeochampsa (Plate IX Fig. 13) may be placed 

among the Goniopholidae as a representative of a special subfamily Hylaeochampsinae, and it may 

be considered as a forcnmner of the Thoracosaurinae. 

A good deal can already be said about the evolution of the Crocodilia. The T eleosauridae arc 

cvidmtly a very ancient stcck that at a very early date sprang from the Procrocodiloidea and devclo• 

ped to some extent on crocodilian lines, but soon adapted strongly to marine life. This group culmi.

natcd in the Geosaurinae. Perhaps the Hyposaurinae unite this group with the Pholidosaurinae. The 

crocodilian trend of evolution of the Teleosauridae can be discerned in the depression of the poslorbital 

bar, that is found also in all the other Crocodilia, but that was evidently acquired independently in different 

groups. 
The recent Crocodiles seem lo Le the offspring of two different mesozoic phyla, that .arc traceable 

to the perhaps diphyletic Goniopholidae. The different gaps are bridged over by the longirostral Congo• 

saurinae and Thoracosaurinae and the brcvirostral BemissarJinae and Leidyosuchinae. The Gonia. 

pholidae are perhaps again related lo the Atoposauridae. 

The NoJosuchidae seem to be an aberrant phylum of the AJoposauridae or Goniopholidae that 

evidently became m<.'fe terrestrial than the other Crocodilia. By doing so, this phylum lost the dermal 

armour and retained a rather embryonic skull•shape throughout life. Perhaps even the absence of the 

dermal armour is only an embryonic trail. The SJomaJosuchidae may be considered as the descendants 

of some BemissarJia·like form that developed· on aberrant lines, but likewise followed the eusuchian 

trend of evolution. 

All these genetical relationships of the different Crocodilia are embodied in the adjoining diagram. 

The chrcnological sequence corresponds in a rough manner to the hypothetical line of descent. Diffi• 

cullit'S arise only with the Congosaurinae and the Dyrosaurinae, for both these groups occur hitherto 

only in the Eocene of tropical Africa, while their morphological structure pleads for greater age. 

Prcbably both groups are till now only represented by Eocene stragglers of units, that in more ancient 

times inhabited also oth
0

er parts of the globe. 
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In all Crocodiles amphicodous vertebrae, a splenial entering into the symphysis, a not depressed 

postorbital bar, the presence of a prelacrymal fossa, separated nares, choanae situated far in front, a 
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narrow dorsal armour and a polygonal ventral armour or no vrntral armour arc primitive ch.uacters. 

The large perforation of the mandible and the contad of the parietal with the postfrontal m.iy perhaps 

likewise be primitive characters for they occur already in the Pseudosuchians, but since these characters 

are. wanting in the older Crocodiles, their turning up in the newer types may as well ~ cases of reversal. 
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Plate I. 
Fig. I. Deulerosauros biarmicus, type specimen from the side (1/3 nat. size). 

c = canin de dcntary sq = squamosal 

Fig. 2. The same from the other side (same reduction). 

c = canin de = dentary ju jugal 

mo = molar tooth 

Fig. 3. The same from in front. 

Fig. 4. N~wly discovered posterior part of the same piece (I/:! na!. siu). 

arl = articular 

co = condyle 

Fig. 5. The same piec~ from 

ang = angular 

arJ articular 

co condyk 

de dentary 

exo - ~ exoccipital 

for foramen quadrali 

so supraoccipital 

behind (same reduction ; parts 

ju jugal 

mx maxillary 

Orb orbit 

qj = quadrafojugal 

lost 

ip 

qu 

inter parietal 

quadratc 

indicated in outline). 

qu quadrate 

sq squamosal 

Te temporal opcninJ? 
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Plate II. 
Fig. I. Psilolrachelosaurus Toplilschi nov. gen. et spec. Type specimen viewed from above (twin· 

natural size). 

cl = clavicle co = costoid cor = coracoid 

Fe cc= femur hu = humerus isch = ischium 

pub c:-::: pubis scap = scapula VT = ventral ribs 

Fig. 2. Pachypleurosaurus Edwardsi. Skull of type specimen from above (lwice natural size). 

fr = frontal 

Fig. 3. Pachypleurosaurus Edwardsi. Type specimen viewed from above (natural size). 

caud = caudal vertebrae ml = metatarsals Orb = orbit 

ra = radius 

Fig. 4. Cast of ventral aspect of the scapular arch of the same specimen seen from below (natural size). 

cl c-cc. clavicle hu = humerus id = interclavicle 

scap = scapula 

Fig. 5. Posterior extremities of the 

1 - 3 = sacral ribs 

same specimen (twice natural 

le =femur 

pub = pubis 

size). 

ii ilium 

Fig. 6. Palaeohalleria longicauda. Transverse section of a rib of the type specimen (strongly magnified). 

be bone cells He = Haversian canals ex =' exterior side 

inl = interior side 
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Plate III. 
Fig. I. Daclylosaurus Schroederi, nov. spcc. Cast of the slab of the type specimen from above (na• 

tural size). 

cl = clavicle le = femur 

Fig. 2. Cast of the counterslab of the same specimen from below (natural size). 

co = coracoid hu humerus is =---c ischium 

pu = pubis sc = scapula 

Fig. 3. Cast of the skull of the same specimen from below (twice natural size). 

md = mandible pi = pterygoid 

Fig. 4. Cast of the same skull from above (twice natural size). 

md = mandible fr ~= frontal qu quadratc 

Fig. 5. Cast of the anterior extremity of the same specimen (twice natural size). 

TiJ = radius 

Fig. 6. Cast of the posterior extremity of the same specimen (twice natural size). 

le ~C- femur pu =pubis lib tibia 
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Plate IV. 
Fig. I. Anarosau:-us pumilo. Cast of the type specimen from below (natural size). 

arJ articular is = ischium pu - pubis 

co coracoid p. p. prepubic process qu quadrate 

le femur pi pterygoid scap = scapula 

Fig. 2. Cast of the counterslah of the same specimen from above (natural size). 

art articular hu = humerus sq = squamosum 

le femur ii = ilium 

Fig. 3. Pachypleurosaurus Edwardsi. Adult Francfort specimen from above (natural size). 

cl = clavicle is =-=-= ischium pu =-= pubis 

scap = scapula 

Fig. 4. NeusJicosaurus pusillus. Skull of the type specimen from below (twice natural size). 

eh = choanac s. orb. = suborbital fossa 

Fig. 5. Proneuslicosauros carinJhiacus. Transverse section of part of a rib (highly magnified). 

car = cartilaginous bone /. b = laminar bone HI =-c: 0 Haversian laminae. 
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Plate V. 
Fig. I. Euoplocephalus sp. Skull from above. 

d = dermal plate 

Fig. 2. The same specimen from the side. 

d = dermal plate ju 

Fig. .3. The Sdme specimen from behind. 

art == surface of articulation 

of quadralc 

co == condylc 

Fig. 4. The same specimen from below. 

alv -'---= alveolar furrow 

art = surface of arlicula• 

lion of quadratc 

bo :.:-..:: basioccipital 

Ch choanae 

co condylc 

0 

d 

eo 

Fo 

d 
eo 

ju 

mx 
0 
pa 

jug al 

orbit 

dermal plate 

ex occipital 

foramcn nl.lgmun 

= dermal bone 

- -- ex occipital 

jug al 

maxillary 

orbit 

palatine 

N = narcs 

pi =--= ptcrygoid 

ou = quadratc 

so =,-== supraoccipit.11 

p ~ ptcrygoid 

qu = quadratc 

sq = squamosal 

lr = transvcrsum 
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Plate VI. 
Fig. I. Sco/osaurus Cut/Jeri. Anterior virw of shoulder girdle and .:interior limb (I 0/ 57 of nat. size). 

cerv = cervical vcrtebrar 

d. r. dorsal ribs 

ra r.idius 

co ::.:-~ coracoid 

hu humerus 

ul = ulna 

dors = dorsal vertebrae 

h. sp _co humeral drrmal spi1w 

Fig. 2. lnfcriN view of the pelvic rl"gion of the same specimen (1/8 nat. size). 

ac acctabulum cd =--= caudal vertebra le femur 

ii = ilium is =: ischium 

Jib == tibia 

ml metatarsal 

fig. 3. Inferior view of the tail of the same specimen (the figure joins to fig. 2 ; 1 /8 of nat. size). 

cd -=-: caudal vertebrae eh = chevron bones 

Fi)?. 4. Dermal scutcs on the back of the same specimen near a dorsal spine (oat. sizl'). 
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Plate VII. 
Fig I. Scolo5aurus Cu/Jleri. Dorsal view (the proportion of the prdumhar part of the photograph to 

the postlumbar part is 25/225 to 27/225). 

dsp = dorsal spines ii ilium nu. p -· nuchal plates 

gsk granular skin Ip lateral plates s. r. sacral ribs 

hsp humeral spine lr = lumbar rib lr dorsal rib 

lrf :...:.:.-..: transverse folds 

Fi){ 2. Dermal scutcs of the dorsal side of the tail near a transvv-siz. fold (nat. size). The arrow indicates 

the position of the head. 

Fig. 3. Dermal elements of the lateral part of the tail (nat. size). 
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Plate VIII. 
St.·o/osaurus CuJJ/eri. Reconstruction (Published first in n The Illustrated London News M 

Srpt. 11. I 926 and reproduced here by the courtesy of the Editor). 
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Plate IX. 
Fig. I. Skull of Atoposaurus (Atoposauridae). 

Fig. 2. Skull of Notosuchus 

Fig. 3. Skull of Lybicosuchus 
( Notosuchidae). 

Fig. 4. Skull of Steneosaurus \ Fig. 5. Skull of Dyrosaurus 
f 

(Tcleosauridae). 

Fig. 6. Skull of Metriorhynchus 

Fig. 7. Skull of Goniopholis ! Fig. 8. Skull of Pholidosaurus 
(Goniopholidae). 

Fig. 9. Skull of Thoracosaurus 

l Fig. 10. Skull of Gavialis 

Fig. I I. Skull of Leidyosuchus 
f 

(Crocodi/idae). 

Fig. 12. Skull of Crocodi/us 

Fig. 13. Skull of Hylaeochampsa (Goniopholidae). 
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