
APPENDIX. 

ART. XXXIV.-OompMison of tlw Principal Forms of 
the Dinosauria of Europe and America j* by Professor 
O. O. MARSH. 

THE remains of Dinosaurian reptiles are very abundant in 
the Rocky Moun tain region, especially in deposits of Jurassic 
age, and during the past ten years, the author has made 'exten
sive collections of these fossils, as a basis for investigating the 
entire group. The results of this work will be included in 
several volumes, two of which are now well advanced towards 
completion, and will soon be published by the United States 
Geological Survey. 

In the study of these reptiles, it was necessary to examine 
the European forms, and the author has now seen nearly every 
known. specim.en o~ importance. The object of the pre?ent 
paper IS to gIve, III few words, some of the more ObVIOUS 
results of a comparison between these .forms and those of 
America which he has investiga,ted. 

With this purpose in view, it will not be necessary to dis
cuss here the classification of the Dinosauria, their affinities, or 
their origin. These topics will be treated fully in the volumes 
in preparation. For the sake of convenience, however, the 
ordinal names proposed by the author, and now in general 
use, will be employed. 

* Abstract of a paper read before Section C, of the British Association for the 
Advancement of Science, at the Bath Meeting, Sept. 8th, 1888. 
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SAUROPODA. 

The g-reat group which the author hal:! called Sa'ltropoda, 
and whlCh is represented in America by at least three well
marked families, appears to be rare in Europe. Nearly all the 
remains hitherto discovered there have been found in England, 
and most of them, in a fragmentary condition. The skull is 
represented only by a single fragment of a lower jaw and 
various isolated teeth, and, although numerous portions of the 
skeleton are known, in but few caSE'S have characteristic bones 
of the same individual been secured. 

Quite a number of genedc names have been proposed for 
the remains found in England, and several are still in use, but 
the absence of the skull, and the fact that most of the type 
specimens pertain to different parts of the skeleton, render it 
difficult, if not impossible, to determine the forms described. 

In the large collections of Sauropoaa, secured by the author 
in America, which include the remains of more than one 
hundred individuals, both the skull and skeleton are well 
represented. On this material, his classification of three 
families, Atlantosa'ltridm, Moros(turiam, and IJiplodooiam, has 
been based. The Pleuroomliam, also, appear to be distinct, 
but the remains at present known are· less numerous and char
acteristic than those pertaining to the other divisions of this 
group. 

In examining the European Sauropoaa with some care, the 
author was 800n impressed by three prominent features in the 
specimens investigated: " 

(1) The apparent absence of any characteristic remains of 
the Atlanto,~a'ltridm, which embrace the most gigantic of 
American forms. 

(2) The comparative abundance of another family (Oetio
scturwm), nearly allied to the HOTOScturiam, but, as a rule, less 
specialized. 

(3) The absence, apparently, of all remains of the Diplo
aociam. 

A number of isolated teeth, and a few vertebrre of one im
mature individual appeared to be closely related to the Pleuro
o(J3liam, but this, for the present, must be left i.n doubt. 

Among the American forms of Sa"uropoaa, the skull is now 
comparatively well known in the principal families and genera. 
Brontosaurus, .i}iorosctwl'us, and Diploaoous, typical of their 
respective families, are each represented by several skulls, some 
of which are nearly complete, and characteristic portions are 
known of the skulls of other genera. 
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The vertebrI:B, also, and especially the pelvic arch, afford 
distinctive characters. By the latter alone, the Atlantosaurid03 
and M"orosaurid03 may be readily distingnished. In the 
absence of the skull, this is a point of importance in a compari
son of European with American forms. 

In the· AtlantosaUlrid03, the ischia are nearly straight, and 
when in position, extend down ward and inward, meeting on 
the median line by a symphysis of the two ends, as in croco
diles. In the J.l'Iorosaurid03, the ischia are twisted, and extend 
inward and backward, with the inner margins alone meeting 
each other on the median line, the ends being free. 

All the ischia of Sa'tlropoda known from Europe appear to 
be of the latter type, although proportionally broader and more 
massive than those of the cOl'responding American forms. 
The ilia and pubes associated with these ischia agree in their 
main features with those of the American genus Morosa~~rus, 
so that there can be little doubt that the same general form is 
represented in both countries. 

A striking difference between the Oetiosau1'id03 and the 
allied American forms is that, in the former, the fore and hind 
limbs appear to be more nearly of the same length, indicating 
a more primitive 01' generalized type. Nearly all the Ameri
can fiauropoda, indeed, show a higher degree of specialization 
than those of Europe, both in this feature and in some other 
respects. 

The identity of any of the generic forms of European Sau
ropoda with those of America is at present doubtful. In one 
or two instances, it is impossible, from the remains now known, 
to separate closely allied forms from the two countries. Por
tions of one animal from the Wealden, referred by Mantell to 
Pelorosauru8 under the name P. Becklesii,* are certainly 
very similar to some of the smaller forms of M"orosaurus, 
especially in the proportions of the fore limbs which are 
unusually short. This fact would distinguish them at once 
from Pelorosatti'us, and until the skull and more of the skele
ton are known, they cannot be separated from M"orosaurus, 
and should be known as M"orosaurus Becklesii. During the 
exainination of this specimen, which is in the collection of its 
discoverer, Mr. S. H. Beckles, of St. Leonards, England, the 
author found, attached to the humerus, portions of the osseous 
dermal covering, the first detected in the Sauropoda, and 
known only in the present specimen. 

A dozen or more'generic names have been proposed for the 
European forms of Sauropoda, and of these, Oetiosaurus. 

* Morris' Catalogue of British Fossils, p. 351, 1854. 
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Owen, 1841, is the earliest, and must be retained. The 
remains on which this genus was based are from the Great 
Oolite, or Middle Jurassic. Oardiodon, Owen, 1845, is from 
nearly the same horizon, and there appears 110 evidence that 
the two forms are not identical. Pelorosaurus, Mantell, 1850, 
is from the Wealden, and may be distiuct, but, at present, the 
proof is wanting. Oplosaurus, Gervais, 1852, also from the 
Wealden of England, cannot well be separated from Peloro
saurus. Gigantosaurus, Seeley, 1869, from the Kimmeridge 
of the Upper Jurassic, may prove to be different from the 
above, but the type specimens alone do not indicate it. Both
riospondyl1ls, Owen, 1875, is also from the Kimmeridge, 
and, although the type specimen pertains to a very young, if 
not fretal individual, it seems to be distinct, and may be nearly 
allied to the American genus Pleuroemlus. The author failed 
to find conclusive evidence in the type specimens themselves 
for the use of the other generic names proposed, namely: 
Ornithopsis, Seeley, 1870, from the Wealden; Eucamerotus, 
Hulke, 1872, Wealden; isehY'f'osaurus (preoccupied), Hulke, 
1874, Kimmeridge; and Ohondrosteosaurus, Owen, 1876, 
Wealden. 

Atpyosaurus, Gervais, 1852; Macrurosau'f'Us, Seeley, 1876 ; 
and IJinodocus, Owen, 1884, all represent forms from the 
Cretaceous, but their relations to each other cannot yet be 
detel'mined. 

Discoveries of more perfect specimens may establish the fact 
that the forms in the different geological horizons are distinct, 
but as long as the known remains are so isolated and frag. 
mentary, this point must be left in doubt. 

The European Sauropoda at present known are from deposits 
more recent than the Lias, and none have been found above 
the Upper Greensand. In America, this group apparently has 
representatives in the Trias, was very abundant in the Jurassic, 
but, so far as now known, did not extend into the Cretaceous. 

STEGOSA URIA. 

Another group of Dinosaurian reptiles, which the author has 
called the Stegosa'Uria, from the typical American ~enus Stego
saurus, is well represented in European deposits. The remains 
already discovered are more numerous, and in better preserva
tion, than those of the Sauropoda, and the number of distinct 
generic forms is much larger. The geological range, also, is 
greater, the oldest forms known being from the Lias, and the 
latest, from the Cretaceous. 

These reptiles, although very large, were less gigantic in size 
than the Sauropoda, and were widely different from them in 
their most important features. Their nearest allies were the 
Ornithopoda, to which they were closely related. 
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All the known members of the group appear to have had an 
osseous dermal armor, more or less complete. 

One of the best preserved specimens of the Stegosau'/'ia in 
Europe was described by Owen, in 1875, as Omosauru8 anna
tus, and the type specimen is in the British Museum. It is 
from the Kimmeridge Olay (Upper Jurassic), of Swindon, 
England. The skull is wanting, but the more important parts 
of the skeleton are preserved. Various portions of the skele
ton of several other individuals have also been found iu Eng
land, but the skull and teeth still remain unknowu. 

A recent examination of these specimens by the author dis
closed no characters of sufficient importance to separate them 
from the genus Stegosa'tt'f'Us, and, as the name Omosaurus is 
preoccupied, they should, for the present, at least, be referred 
to Stegosa'ttrus_ The discovery of the skull and the dermal 
armor may not unlikely prove them to be distinct, but the 
parts now available for comparison do not alone authorize their 
separation. 

The type specimen of Antl~odon sermrius, Owen, a frag
ment of a jaw from South Africa, and now in the British 
Museum, has teeth so very similar to the American forms of 
Stegosa'ttrus, that, judging from these alone, it would natul'ally 
be referred to that genus. Hylwosau1'us, Mautell, from the 
Wealden, has teeth of the same general type, but most of those 
referred to it, by Mantell and others, pertain to the Sauropoda_ 
This genus, as well as Polaoanthus, Hulke, from the same 
formation, Acanthopholis, Huxley, from the Oretaceous, and 
Scelidosaul'us, Owen, from the Lias, are known from English 
specimens, but have not yet been found on the continent. No 
American forms of these genera have yet heen discovered. 

An interesting Oretaceons member of this group is the 
Struthiosaurus, Bunzel, 1871, apparently identical with Danu
biosaurus of the same author, 1871, and Cratwmnus, Seeley, 
1881. It is from the Go>,au formation of Austria. Although 
only fragments of the skeleton and dermal armor are known, 
some of these are very characteristic. One specimen of the 
latter, figured by Seeley, and regarded as a dermal plate, bear
ing a horn-like spine "exactly like the horn-core of an ox,"* 
is very similar in form to some problematical fossils from 
America, the exact horizon of which is in doubt.t 

* Quarterly Journal of the Geological Society of London, vol. xxxvii, Plate 
XXVIII. fig. 4, 1881. 

t Additional remains secured during the past season prove conclusively that 
some of these "horn-cores," if uot all, were attached to the skull in pairs, and 
one specimen fonnd in place has since been described by the a u thor as Ceratops 
montanu8 (This Journal. vol. xxxvi, p. 477. December, 1888). It is from the 
Laramie formation of Montana. Others have been found in Colorado and in 
Wyoming. These are all much larger than the F,uropean specimens. 
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PaZmoscincus, Leidy, 1856, from the Oretaceous, and Pri
conodon of the author, 1888, from the Potomac formation, are, 
perhaps, allied forms of the 8tegosa1lria, but, until additional 
remains are found, their exact affinities cannot be determined. 
Apparently, the oldest known member of this group in America 
is the Dystrophmus, Oope, 1877, from the Trias of Arizona. 
In Europe, none have yet been found below the Jurassic. 
The Euskelesaurus, of Huxley, 1867, from the Trias of South 
Africa, is apparently a member of this group. 

ORNITHOPODA. 

The great group which the author has called the Ornitho
poda is well represented in Europe by Iguanodon and its 
allies. The remarkable discoveries in the Wealden of Bel
gium, of a score 01' more skeletons of Iguanodon, have fur
nished material for an accurate study of the genus which they 
represent, and, indirectly, of the family. The genus Iguano
don, founded by Mantell in 1824, is now the best known of 
European forms, and need not here be discussed. Hy.psilo· 
phodon, Huxley, 1870, from the Wealden, is likewise well 
represented, and its most important characters fully deter
mined. The other genera of this group, among which are 
Hochlodon, Bunzel, 1871, Vectisaur'us, Hulke, 1879, Ortlto· 
merus, Seeley, 1883, and 8pheno8pondylus, Seeley, 1883, are 
described from less perfect material, and further discoveries 
must decide their distinctive characters. 

None of these genera are known from America, but allied 
forms are not wanting. A distinct family, the Had1'osauridm, 
is especially abundant in the Oretaceous, and another, the 
Camptosauridm, includes most of the Jurassic species. The 
latter are the American representatives of the Iguanodontidm. 
The nearest allied genera are, apparently, Iguanodon and 
(}amptosaurus for the larger forms, and HY'psilophodon and 
Laosaurus for those of small size. A few isolated teeth from 
each country suggest that more nearly related forms may at 
any time be brought to light. 

Many generic names have been proposed for members of 
this group found in America and in Europe, but, in most cases, 
they are based on fragmentary. detached specimens, which 
must await future discoveries before they can be assigned to 
their true place in the order. 

As a whole, the European Ornithopoda now known seem to 
be less specialized than those of America, but additional dis
coveries may modify this opinion. The geological range of 
this group, so far as known, is essentially the same on each 
continent, being confined to the J massic and Oretaceous. 
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There is some evidence, from footprints, at least, that, in 
America, the order was represented in the Trias. 

TH8~OPOD A. 

The carnivorous Dino8auria have aU been included, by the 
author, in one order, Tlzeropoda, although there are two or 
three suborders quite distinct from each other. This great 
group is well represented both in Europe and America in the 
Trias, is especially abundant in the Jurassic, and diminishes in 
the Cretaceous, at the close of which, it apparently becomes 
extinct. 

The typical genus is Kegalo8auril8, Buckland, 1824, the type 
of which was the first Dinosaurian reptile described. Although 
its remains are comparatively abundant in Enrope, they have 
been found only in a fragmentary condition, and many impor
tant points in the structure of the skull and skeleton are still 
in doubt. 

The oldest representatives of this gl·oup in Europe are 
Theoodonto8aill"us, Riley and St.ntchbnry, 1836, and Plateo
saurU8, von Meyer, 1837, both from the Trias. The former 
genus is from the lower horizon, neal' Bristol, England; the 
latter, from the Keuper of Germany. Zanolodon, Plieninger, 
1840, is from the same horizon as Plateo8anrns, and appears 
to be the sallle thing. lJ£as8osponclylils, Owen, 1854, from the 
Trias of South Africa, is apparently a form allied to Theoo
clontosaitrus. The nearest American genns is AnoMsaurus, 
two species of which are known from the Connecticnt River 
sandstone. 

The most interesting member of the Tl~eropoda known in 
Europe is the diminutive specimen described by Wagner, in 
1861, as Oompsognatlru8 longipes. The type specimen, the 
Dnly one known, is from the lithographic slates of Solenhofen, 
Bavaria, and is now preserved in the museum in Munich. 
Fortunately, the skull and nearly all the skeleton are preserved, 
and as it has been studied by many anatomists, its more impor
tant characters have been made out. It is regarded as repre
senting a distinct suborder, and no nearly related forms are 
known in Europe Its nearest ally is probably the specimen 
from Colorado, described by the authOl', in 1881, as Hallopus 
viotor. This animal was about the same size as Oompsognathus, 
and resembles it in some important features. It is probably 
from nearly the same geological horizon, but may be somewhat 
older Each of these specimens appeal·s to be unique, and until 
a careful comparison of the two is made, their relations to each 
Dther can only be conjectured. 

The American representative of Megalosaul'u8 is apparently 
Allosanrus, a genus established by the author, in 1817. The 
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type specimen is from Colorado, from a higher horizon in the 
Jurassic than that of Megalo8auru8. Nearly every part of 
the skeleton of this genus is now known, and the more impor
tant portions have been described and figured by the author. 
Creosauru8, also from the J Ul'assic, is an allied form, and 
Drypto8aurus, from the Oretaceous, is, perhaps, also closely 
related. A very distinct form in the Jurassic is LaOrosauru8, 
described by the author, in 1879. It is known from detached 
specimens only, but these, especially the jaws, edentulous in 
front, show it to represent a distinct family. 

The most perfectly known of American Theropoda, and by 
far the most interesting, is the genus Cerato8a1trUS, founded 
by the author, in 1884. This is the representative of a very 
peculiar family, which differs in some important respects from 
all other known Dinosaurs. The skull and nearly all the 
various parts of the skeleton are known. When found, they 
were entire, and in the position in which the animal died. 
The skull and some of the more interesting parts of the skele
ton have been figured by the author, and all will soon be fully 
described. 

The skull bears a large elevated horn-core on the median line 
of the nasals. The cervical vertebrre differ in type from those 
of any other known reptiles, having the centra plano-concave. 
All behind the axis have the anterior end of each centrum 
perfectly fiat, while the posterior end is deeply cupped. This 
genus, moreover, differs from all known Dinosaurs in having 
the elements of the pelvis (ilium, pubis, and ischium) coos
sified, as in all existi~g birds. '1'he metatarsals, also, are firmly 
united, as in birds. .N 0 representatives of the Ceratosauridm 
are known in Europe. 

In conclusion, it may safely be said that the four great 
groups of Dinosauria are each well represented both in Eu
rope and America. Some of the families, also, of each order 
have representatives in the two regions, and future discoveries 
will donbtless prove that others occur in both. 

No genera common to the two continents are known with 
certainty, although a few are so closely allied, that they cannot 
be distinguished from each other by the fragmentary speci
mens that now represent them. It must be remembered that 
the great majority of genera have been named from portions 
of skeletons, of which the skull was unknown, and until the lat
ter is found, and definitely associated with the remains described, 
the characters and affinities of the genus can be only a matter of 
conjecture, more or less definite, in proportion to the perfec
tion of the type specimens. 
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From Asia and Africa, also, a few remains of Dinosaurs 
have been described, and the latter continent promises to yield 
many interesting forms. Oharacteristic specimens, represent
ing two genera, one apparently belonging to the Stego8auTia, 
and one to the TheTopoda, are already known from South 
Africa, from the region so rich in other extinct Reptilia. 

From Australia, no IJino8auTia have as yet been recorded, 
but they will undoubtedly be found there, as this great group 
of Reptiles were the dominant land animals of the earth, dur
ing all Mesozoic time. 




