APPENDIX

Art. XXIV. — Notes on Mesozoic Vertebrate Fossils; by
O. C. MagsH. (With Plates II-V.)

THE extensive collections of vertebrate fossils from the
Laramie now under investigation by the writer contain, besides
those already deseribed, many specimens of much interest, and
some of these are briefly noticed and figured in the present
article.  The Dinosauria of this formation are of special
importance, particularly in their relations to allied forms in
the Jurassic, and hence some of the latter, also, are figured for
comparison.

Claosaurus, Marsh, 1890.

Next in importance to the Ceratopside of the Laramie are
the Dinosaurs allied to fladrosaurus, and, as but little is
really known of the skeleton in this group, some of the
important parts are here described, and figured in Plates II
and JII. These are mainly from a single specimen which is
in remarkable preservation; but the remains of a second indi-
vidual, likewise in good condition, and in some respects more
perfect, have also been used in the investigation. The species
is Claosaurus annectens, already Dbriefly described by the
writer.®

The skull will be described in a later communication. The
number of vertebree between the skull and sacrum is thirty,
and all were found in position. There are nine vertebree in
the sacrum, thoroughly codssified with each other. The anterior
forty-five vertebree of the tail were found in position, and in
good preservation.

* This Journal, vol. xliii, p. 4563, May, 1892,
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The fore limbs are unusually small in comparison with the
posterior, and the relative size of the two is shown on Plate II.
The scapular arch presents many points of interest. The
scapula is large, and so much curved that the axis of its shaft
is nearly parallel to the articular faces of its lower extremity,
(Plate II, figure 1, s). On the anterior margin, above the
articulation for the coracoid, is a strong protuberance, with
a well-defined facet, adapted to the support of the claviele, if
such a bone were present. The coracoid is very small, and is
perforated by a large foramen (Plate LI, figure 1, ¢). The
two peculiar bones now generally regarded as belonging to the
sternum were separate, as shown in Plate III, figure 1.

The humerus is comparatively short, and has a prominent
radial crest. The radius and ulna are much elongated, the
latter being longer than the humerus, and the radius about the
same length. The ulna has a prominent olecranon process,
and is a stouter bone than the radius. The carpal bones were
quite short, and appear to have been only imperfectly ossitied.
The fore foot, or manus, was very long, and contained three
functional digits only. The first digit was rudimentary, the
second and third were nearly equal in length, the fourth was
shorter and less developed, and the fifth entirely wanting, as
shown in Plate I, figure 1.

In the functional digits (II, III, IV), the phalanges are
elongate, thus materially lengthening the fore foot. The ter-
minal phalanges of these digits are broad and flat, showing
that they were covered with hoofs, and not with claws. The
limb as a whole was thus adapted to locomotion or support,
and not at all for prehension, although this might have been
expected from its small size and position.

The elongation of the fore-arm and manus is a peculiar
feature, especially when taken in connection with the ungulate
phalanges. It may, perhaps, be explained by supposing that
the animal gradually assumed a more erect position until it
became essentially a biped, while the fore limbs retained in a
measure their primitive funetion, and did not become prehen-
sile, which was the case in some allied forms.

The pelvis is shown in Plate II, figures 2 and 3, and has
already been described by the writer. Its most notable features
are seen in the pubis and ischium, the former having a very
large expanded prepubis, with the postpubis rudimentary,
while the shaft of the ischium is greatly elongated.

The femur is long, and the shaft nearly straight. The great
trochanter is well developed, while the third trochanter is large
and near the middle of the shaft, as shown in Plate II, figure
2. The external condyle of the distal end is projected well
backward, indicating great freedom of motion at the knee.
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The tibia is shorter than the femur, and has a prominent
cnemial crest. The distal end is much flattened, and the
astragalus is closely adapted to it. The fibula is very straight,
with its lower end flattened and closely applied to the front of
the tibia. The calcaneum is large, with its concave upper sur-
face closely fitted to the end of the fibula. Of the second row
of tarsals, only a single one appears to be ossified, and that is
very small and thin, and placed between the calcaneum and
the fourth metatarsal, nearly or quite out of sight.

The hind foot, or pes, had but three digits, the second, third,
and fourth, all well developed and massive. The terminal
phalanges were covered with broad hoofs. The first and fifth
digits were entirely wanting.

A comparison of the limbs and feet of Claosaurus, as here
described and figured, with those of three allied forms from
the Jurassic, Stegosaurus, Laosaurus, and Camptosawrus, as
shown on Plates IV and V, is especially instructive. These
three genera have already been quite fully described and
figured by the writer, but new points of interest have been
made out by the recent investigation of more perfect material.
The present figures will show more accurately some of the
mutual relations of these early herbivorous Dinosaurs to each
other, as well as to their sueccessors in Cretaceous time. The
gradunal changes that can be traced from one to the other will
be discussed in a later communication.

Palwoscincus, Leidy, 1856.

A new reptilian genus and species, .Palwoscincus costatus,
was proposed by Dr. Leidy in 1856 for a single tooth found by
Dr. Hayden in the Judith Basin. This tooth was more fully
described and figured by Leidy in 1859.% The specimen
showed well-marked characters, and many similar teeth have
since been found, both in the Judith Dasin and in various
other localities of the Laramie. )

A smaller species, apparently of the same genus, is not
uncommon in the Ceratops beds of Wyoming. and a character-
istic tooth is shown on Plate III, figure 8. This may be taken
as the type specimen, and the species it represents may be
called Palwoscincus latus. The crown of the tooth in this
species is broader and tle apex more pointed than in the first
species described, and this is clearly shown in comparing the
present figures on Plate IIT with those given by Leidy.

* Proc. Acad. Nat. Sci. Philadelphia, p. 72, 1856 and Trans. Amer. Phil. Soc.,
p. 146, pl. ix, figs. 49-52. 1859,
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The tooth from the Laramie described by Cope in 1882 as
a mammalian premolar and as the type of the generic name
Meniscoéssus evidently belongs to the above or an allied genus,
and all three are unquestionably the teeth of Dinosaurian
reptiles pertaining to the order Stegosauria. On Plate IV,
figure 1, a very small but typical tooth of Stegosaurus from
the Jurassic is represented. The allied genus Diracodon, also
Jurassie, has similar teeth.

Aublysodon, Leidy, 1888.

In the same publications above cited, Dr. Leidy also described
and figured, under the name Deinodon, a number of teeth
which he regarded as pertaining to carnivorous Dinosaurs, but
later, in 1868, he made a new genus, Aublysodon, for some of
these teeth which differed materially in form from those known
to belong to such Dinosaurs.* The teeth regarded by Leidy
as characteristic of Awblysodon are represented in figures
35—45, Plate IX, of the Transactions above quoted, and the
best preserved tooth of this series, which Leidy suspected to
be an incisor, is shown in figures 41-45. The latter figures are
carefully reproduced on Plate III, figure 4, of the present
article, and two other similar teeth are represented on the
same plate. They all have the same characteristic chisel-
shaped crowns, covered with a thin coat of enamel, and show
indications of wear.

The teeth referred by Leidy to the genus Awublysodon and
many others of the same general character since discovered
may be divided into the four following groups, all the speci-
mens of which appear to be somewhat curved either to the
right or left:

(1) Large teeth (Leidy’s figures 37-40) having both edges
crenulated, and the posterior ridge between them broad. The
wear of the apex is apparently posterior.

(2) Somewhat smaller teeth, but still large, one of which is
represented in Plate III, figure 5. Iaint crenulations may be
detected on the edges. The wear of the apex is on front and
back, and also on the side, probably the outside. The posterior
central ridge is narrow. This tooth represents a distinet species
which may be called Aublysodon amplus.

(3) Smaller teeth with no crenulations, and the posterior
ridge with a groove (Leidy’s figures 41-45). The wear of the
apex is in front. These may be regarded as typical of
Aublysodon mirandus, Leidy.

(4) The most abundant teeth are much smaller, with no
crenulations, and the posterior ridge sharp and not grooved.

* Proc. Acad. Nat, Sci. Philadelphia, p. 198, 1868.
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The wear is in front of the apex, and on one tide, sometimes
on both sides, as in figure 6, Plate III. This tooth may be
taken as the type of a new species, Aublysodon cristatus.

The fact that these peculiar teeth are apparently in pairs,
and are in themselves more like the teeth of mammals than
of reptiles, has long been considered by the writer an argu-
ment for the mammalian character of the smaller forms
at least. The large crenulated teeth described by Leidy
strongly resemble those of carnivorous Dinosaurs, as he con-
sidered them, but no Dinosaur teeth of this form have been
found in position in the jaws. The next smaller size, with
very faint crenuvlations, one of which is figured in Plate III,
figure 5, is too large for any mammal yet known from the
Laramie, and this is true, also, of those figured by Leidy.

Many of the smaller teeth of this type, if considered apart
from the others, would naturally be regarded as mammalian
ineisors, especially from the lower jaw, and the wear of the
summits would in itself tend to strengthen this reference, if
some of these teeth alone were considered. A number have
been found, however, that show wear not only on the summit
and on one side near the summit, but also on the other edge.
This would imply, if these teeth are really lower incisors,
either that the rami of the lower jaw were so loosely united at
the symphysis that motion hetween them was possible, so that
the incisors could thus rub against each other, or that these
teeth were separated so as to admit the upper opposing teeth
between them.

That some of these teeth are mammalian incisors there can
be but little doubt, and this doubt can only be removed
entirely by the fortunate discovery of a tooth in position in
the jaw.

Cimolopteryx, Marsh, 1889.

The only bird hitherto known from the Laramie deposits is
Cimolopteryx rarus, the type specimen of which is represented
on Plate I1I, figure 2. Another species, about twice the size of
the first, is indicated by various remains, among them the cora-
coid. This bone lacks the strong inner process near the pit for
the scapula, which is characteristic of the smaller form. The
present species, which may be called Cvmolopteryz retusus, is
also from Wyoming.

The new Laramie fossils here described and figured were
collected by Mr. J. B. Hatcher and party, in the Ceratops beds
of Montana and Wyoming. They will all be discussed more
fully in another communication.

New Haven, Conn., July 18, 1892.
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ExpPLANATION OF PLATES.

Prate IL

FicUReE 1.—Left fore leg of Claosaurus annectens, Marsh; outside view. ¢,
coracoid; A, humerus; 7, radius; s, scapula; w, ulna; I, first digit;
IV. fourth digit.

Fi6urE 2.—Left hind leg of the same individnal; outside view. a, astragalus; c,
calcaneum ; £, femur; f, fibula; </, ilium; ¢s, ischium: p, pubis; p’,
postpubis; ¢ tibia. Figures 1 and 2 are one-twentieth natural size.

FiGUure 3.—Pelvis of the same individual; seen from the left. One-sixteenth
natural size. @, acetabulum; other letters as in figure 2.

Prate III.

FigURE 1.—Sternal bone of Claosaurus annectens. One-eighth natural size.
a, seen from above; b, seen from below.

F1auRE 2.—Left coracoid of Cimolopteryx rarus, Marsh. Natural size. a, front
view; b, inner view; ¢, back view; d, lower end.

FieUrRe 3.—Tooth of Pal@oscincus latus, Marsh., a, natural sizé: b, ¢, d, twice
natural size,

F1aURe 4.—Tooth of Aublysodon mirandus, Leidy. Natural size. a, front viewy
with sections; b, side view. (After Leidy.)

F1cUurRE 5.—Tooth of Aublysodon amplus, Marsh. Natural size. @, side view ;
b, back view; ¢, front view,

F16URE 6.—Tooth of Aublysodon cristatus, Marsh. Twice natural size. a, side
view; b, back view; ¢, front view.

PuaTe 1V,

Ficure 1.—Tooth of Stegosaurus ungulatus, Marsh. a, natural size; b, ¢, d, twice
natural size.

FI1cURE 2.—Left fore leg of the same species.

Froure 3.—Left hind leg of the same species. Figures 2 and 3 are one-sixteenth
natural size. Letters as in Plate II.

PraTE V.

FIGURE 1.—Left hind leg of Laosaurus altus. Marsh: outside view. One-eighth
natural size.

Ficure 2.—Left hind leg of Cumpiosaurus dispar, Marsh: outside view. One-
twelfth natural size.

FiGUrRE 3.—Pelvis of the same individual; seen from the left. One-twelfth
natural size. Letters as in the preceding plates.
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Plate Il.

CLAOSAURUS ANNEOTENS, Marsh.

Cretaceous.
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1. CLAoSAURUS. 2. CIMOLOPTERYX. 3. PALmosciNCUS. 4-6. AtnLysonox. Cretaceous.
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Plate

V.

STEGOSAURUS UNGULATUS.

Marsh.

Jurassie.
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3.

|
k 1. Laosaurtrs. 2 and 3. CAMPTOSATRUS. Jurassic.






