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ART. XXXVIH.—P0dokesamms* holyokensis, a New D1220-
sam' from 2726 Triassic 0f the Connecticut Valley ,1 b1
MIGNON TALBoT. (\Vith Plate IV.)

Inn'oduction

IN a bowlder of Triassic sandstone Which the g1acie1'ca1-
1iec1 two 01 three 111i1es,possibly, and deposited not far from
the site of Mount Holyoke College, the 111'1te1 recently found
an excellently preserved skeleton of a small dinosaur the
length of Whose body1s about 18““. The bowlder was split
along the plane in 11111011 the fossil lies and part of the bones
are in one half and part in the othe1'.These bones are hollow
and the whole f1'a111e1vo1'k1s ve117 110111; and delicate.
As the fossil lies1n the rock. most of the bones are in posi-

tion or nearly so, with the exception of the skull and the tail.
A detached tailthat probably belongs to this specimen lies a
few centimeters from the rest of the skeleton and near it a1e
three ve1'1 thin bones that may belon0' to the skull (fig. 3
11,13, and C; P1. IV, fig. 3). Two of these bones are bilat-
erally s1'111111et1'ica1 and one of them is broadly convex With
a well-defined median suleus. They are all more 01' less
embedded in the rock and cannot be described until the rock

* From7064111779: swift-footed——a11 epithet commonly used in speaking of

Achilles.
{A paper giving a preliminary description of this fossil was read at the

meeting of the Paleontological Society 111 Pittsburgh, in December, 1910. In
that paper the conclusion reached was that the animal wasa herbivorous
dinosaur: but the work of developing. Which is being done at Yale Uni-
versity. has shown that the bone that was then described as the right fibula,
displaced, cannot be a fibula. and, notwithstanding its great length, it is
described in this paper as the pubis, in position. The bone that was
thought then to be two bones, the pubis lying over the ischium, is probably
the ischium With a well-developed ridge as is seen in Compsognathus.
There would be, therefore, no bone to call the postpubis and the form must
be removed from the herbivorous group of dinosaurs.
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is removed.

described below.

The other bones are better exposed and Will be
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Description.

111 the dese1iption whiéh follows these features are to be
noted: Light const1uetiou—hollow bones; s1e11de1',st1'aio'ht
fe1n111 ',11osition of f0111th trochanter ; position of fibula, lying
close to the tibia; g1eat length of tibia and 111etata1'sals;s111all
humerus; nariow shaft of isehiu111ggreat length of pubis;
length of ver'teb12e.

Fm'elz'mb.——The 1111111e1us (110'. 1,11.)* is a very delicately
shapedbone,42‘“m1011g(not11111te half the length of the femur),
slender and well 1'01111ded with high radial (31est The proxi-
mal end showsa slight 0011st11ct1o11 above the crest and below
the bone tapers gradually to a diameter of 3mm at the distal
end. Measured through the crest it is 8"“. There1s a trace
of the i111111essiou 0f the radius 0r11h1a just beyond the distal
end.

.111 the scapular region is a broad, flat bone, lying vertical1y
in the rock, but twisted 011 its 1011;: axis at a right angle, mid-
way of its length (fig. 1, 8.). This bone has a 1e11gth, as
shown, of 20mm and a width of at least 3'“. Lying near its
proximal end is another flat bone, 8mm long by 5“““ Wide.
These may be three separate hones,11101'e 01' less 111111117 united
in the living a11i111a1.Fu1ther development13 11ecessar1, how-
ever, to bring out their outlines and their relation to each
other.

[Iind/imb.——The femur (110.1, R.F.a11dL.F.) is slender
and nearly straight With thin walls. The boneIS expanded 011
the back side at the distal end. The length is 86mm and the
dia111ete1',just distalwards from the fourth t1'oeha11te1', is 6' 5“”“.
The fourth tr'oehaute1 (fig. 1, T.)1s 18mm 10110' and about 2““
high and is situated just beyond the middle of the shaft,
t011a1d the distal end.

Only the prooximal end of the right tibia (fig. 1, R..T.) is
exposed and there the bone is well rounded. This, however,
111av be 01111' a small part of the proximal end, astthe bone is
embedded in the rock. The left tibia (110'. 1, L. T.1 is split
1e111>thwise,11art 0f the bone lyino'111 each half of the bowlder.
It is an almost st1'aio'ht,11ar1'ow shaft With the surface 11'i110'
111111e11110st bent slio'htly at the 111'oximal e11d,tl11e,111'obab11' to
the expansion of the b011e.111 the position 111 11111011 it lies,
the bone1s of 11ea1'1V the same diameter throughout, about 7“””.
Its leno'th is 104mm. Lyi11O' close against the tibia and of
almost equal leno'th18 the extremely thin fibula (fig. 1, L. Fib”)
The1e is a s111a11,0011veXbo11e,4m“‘by 6"‘m,1yi11g Where the

* The first four text-figures have been diawn by Miss Clara Gould Mark
of Mount Holyoke College. F01 the privilege of using the restorations of
Professor Ma1sh I am indebted to the editor of this Jou1'.11a1 The photo-
graphs were taken by Mr. Asa S.Kin11ey of Mount Holyoke College.
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right tibia and metatarsals should meet, that may be the astrag-
alus (fig. 1, A.). It shows no sign of an ascending process.
Two of the right metatarsals (fig. 1, R. Met.) lie in position.

Their diameter is 2'5”““ and 3‘5““‘3 respectively, along the shaft,
but at the distal end there is an expansion to a diameter of
5”““. In position, at the distal end of the left tibia there is
one metatarsal (fig. 1, L. Met.) slightly curved and 65“” long.
Alongside are traces of a second. One of the digits (fig. 1, 1).),
whose divisions are indistinctly shown, lies between two ribs
not far from the right metatarsals. It is 20mm long and 1‘5“1m
in diameter and is terminated by an lingual 7”“ long. Cross
sections of two bones near this one look like unguals.

Pelvz'8.—The pelvic bones are partly covered by the right
femur and their outline is not distinct. What is probably the

FIG. 2.

 
_f

FIG. 2. Pelvic bones. x1.

F. Femur. Il. Ilium. Is. Ischium. P. Pubis.

pubis (fig. 1 and fig. 2. P.) is a remarkably long, thin bone,
95”“ long, expanded at the distal end. The bone seems to be
in position and makes an angle of about 40° With the line of
the vertebral column. Its length is comparable With that of a
new, undescribed form from northern \Viil'ttemberg.
The isehium (Pl. IV, fig. 2; fig. 1 and fig. 2, Is.) is well

rounded, anteriorly, and has a shaft 4“ Wide of Which a length
of 30mm is exposed.* The distal end is embedded in the rock.

* The illustrations seem to indicate the presence of two bones but this
may be due to the presence of a ridge on the ischium, as is seen in Comp-
sognathus.
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The contact with the ilium and the acetabular edge is
Obscurely Visible.

There is a bone running posteriorly from the head of the
right femur Which may be the posterior process of. the ilium
(fig. 1 and fig. 2, 11.), the anterior process being covered by the
femur. This posterior extension can be traced indistinctly for
27mm and either points upward or continues the line of the
posterior part Of the vertebral 001mm].

Vertebrca—Of the vertebrae there are visible seventeen pre-
sacral (fig. 1, V.) and thirteen caudal (fig. 3, V.), all very light

FIG. 3.

 
FIG. 3. Ca-udal vertebrae and skull bones (3). x %.

A, B: 0. Bones of the skull (?). D, E, F, G, V. Caudal vertebree.

and hollow, and some, at least, slightly concave at eachend.
The presacral vertebrae are slender, the measurements for the
sixth presacral being 4‘“ through the middle of the centrum,
6‘” at the ends and 15mm from end to end. A strong, grace-
fully curved neural spine (fig. 1, N. S.) rises from the vertebrae
in the dorsal region, about 10mm high and 12mm long at the
base. The first two 01' three presacrals are a little larger than
the others and those at the anterior end of the column, much
stronger. One of the latter measures 10mm at the end and the
diameter through the middle of the centrum is only a little
less. They are not so long, however, 111easuri1'1g only from 12mm
to 13‘”. One Of these vertebrae is shown in cross section at a
thin edge of the rock and has a transverse diameter through
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the cavity of the eentruin of 4““ while the height of the cav-
ity is 55mm (1‘10. 4).
The caudal ve1tebi'ae are only a little expanded at the ends and

are very slende1 th1onghont their length. A typical one is 17mm
long with a diameter of 4"“ at the ends. The neural spines, if
such they are (110“. 8, D.—G.), are of different shapes. These
caudal vertebrae are so nearly of a size, one with another, that

there is no apparent tapering of the series and
it is not clear which is the proximal end of
the tail nor is it possible, as yet, to estimate
its length.
Riba—Quite a number of ribs (fig. 1., R.)

are visible, all very slender and hollow, but
the proximal end is not exposed save in one
instance Where the hone is so broken that the
outline is not distinct. Near this proximal
end, however, the bone is somewhat concave
and expanded as if it might be bifurcate (fig.

FFG’ 4' 01:03“ 1, R’). The laroest ribuncovered is 52mm
sect] 01.1 of cerv1eal .long and 2””n wide towai(1 the proximal end,vertebra showing , , .
hollow construc- wh11e 111 no place does the thickness seem to

 

tiOéI-C >&?- f be more than 1‘11“". The most anterior of the
' Em yo C?D' cervical vertebrae preserved have long 1111s.

trum. N. Neulal
canal. These are 011 another piece of the bowlder

and are not figured.
Just a11te1ior to the distal end of the pubis theie is a small

cluster of oent1y curved abdominal ribs (fig. 1, A. R), exceed—
ing1y.s1ende1 and dove-tailed as they lie in the rock, the
position (111e, probably, to s11ppi11mThis mass of interlacing
ribs covers a space of 40"“ by 23““. T11e1e are at least eleven
of these ribs 011 each side of the median line the laroest of
Which is 18”“11 10110' and so small in diameter that the bone
looks like a mere thread111 the 100k. Slender as are these ribs
they seem to be hollow.
Stemal element ('1).—I11 the center of this mass of abdominal

rihs is a small body that responds to dilute 113(11001110110 acid
as do a11 of the bones. The part exposed measures 5““ by
3‘““‘. This may he one of the sternal elements displaced.

Ga8t7°0lzt/1.—Lying 1Omm away, and still among these ribs,
a small piece of quartz, a flat,well-1'o11nded peb111e,1mm thick
and 10mm long. The Width exposed is 4m”‘,1111t more of the
pebble1s embedded111 the 1'oek.The1'ea1‘e no other pieces of
quartz larger than a grain of sand visible111 the howlder, and
considerina this fact, considering, also its smooth, polished
s11rfaee* and its position, the writer concludes that this must

* Dinosaurian Gastroliths, (.11. R. Wieland, Science N. 8., xxiii, pp. 819—
821.
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be a gastrolith. This would seemingly be the first record of
gastmliths found with carnivorous dinosaurian remains.

007721907'7'3077 with other f07'77zs.

Herbivorous dinosaurs.-—001npared With N0710807771778 agi-
lis Marsh, the oldest known predentate dinosa111',the following
points may be 110ted:* Points of 8737717'Za97'ity—The femur is
sho1te1' than the tibia, the ribs are ve1y delicate, and the poste-
1'i01' extension Of the i1i11111 seems to have the same position.
Points of dissimilm'ity—Iu this form the femur18 more slen-
der and1s 11ea1'1V straight while111 IVa7103a717'us it is distinctly
curved. In this f01'111,t00, the fourth t1'00ha11teris111110h nearer
the distal end of the femur, the 111etata1sa1s are moreeslender
and p1'0bab1y longer, the humerus is relatively 11111011 smaller,
the shaft of the is0hi11111 is 11a1'1'owel',the pubis has a long ante-
1'i01 exte11sion,a11d there1s 110 postpubis.

I11 Laosmw'us 007180778 MarshnL from the J111ass10the femur
is 11111011 curved and1s more nearly equal in length to the tibia,
Whi1e the fourth t1'00ha11te1' is far up toward the proximal end ;
the fibula is 11101'0 bent, curving away from the tibia; the
metatarsals are very 11111011 shorter; the prepubis is short and
pointed; and a postpubis is present. Laosam'us has a short
humerus as this form has but the shape is not the same.

Hypsilop/wdon foam} Huxley (fig. 5), of the VVealden, Eng-
land. Here we notice that the main points of difierence are
in the length and position of the pubis, and the presence of a
postpubis in Ezmsilop/zodon. In [Ig/psiloplwdon the femur is
curved, but the fourth t1'00hante1' is situated more nearly as this
one is, toward the distal end; the humerus is stouter and
larger in every way With the radial crest much farther from the
proximal end; the metatarsals are 11111011 shorter; the ribs are
very 11111011 stronger; the neural spines are of an entirely dif-
ferent shape.

007777173007'0778 (27371086777778.—A710/17'sa777°us colurus Marsh; a
very slender,10110-1i111bed carnivore from the same Connecti-
011t valley T1'iassi0,With Which this form seems to compare
quite closely111 general 011t1i11e,shows the following differences.
There is a de01ded difference in the relative leno'ths 0f the
femur and tibia, the femur 0f the large form being 11111011
longer than the tibia.Ma1sh points out that the long fen1111
is found111 the 1a1gera11i111a1s of both carnivorous and herbivo-
rous types, While the s111a1101'b11'dhlxe forms of both types have
the tibia 1011oe1' than the fe1n1112§ This small form certainly

*Neubeschreibung des Originals von Nanosaurus agilis Maish, F. von
HueneandR.S.L1111,fig.1,p. 135.
+Dinosaurs of N01th America, 0. C. Marsh, p1. LVII.
$Ibid., 131. IV. § Ibid., p. 201.
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helps to confirm his observation. In A'nc/zisawrus, the femur
is much bent and the fourth trochanter is high up toward the
proximal end ; and all the limb bones are much stronger. The
pubis 0f Ancltisaurus is shorter, and runs at almost a right
angle to the vertebral column; 1101' is it expanded at 1ts (hstal
end, as it is in this form. On the other hand, there is a general
similarity in the size of the corresponding vertebrae, though
those of the caudal region of Anclzésamms are not quite so
long and slender. ‘

Cbmpsagnat/ms longipes \Vagner (fig. 6), from the Jurassic
of Bavaria, corresponds quite closely With this form in length
and general proportions of the limbs, in the shape of some of
the neural spines, especially those just anterior to the scapu-
lar region, and in the general shape of the ischium. The pubis
0f Compsognat/ms is much shorter, proportionally, however,
makes a larger angle With the vertebral column, and is much
more expanded at its distal end. The shaft of the ischinm
is not so slender 1101' so unifomi in width.

Classification.

No attempt at a definite placing of this fossil Will he made
in this paper, but certain conclusions reached by the foregoing
study will be stated. The fossil is interpreted as that of a
carnivorous dinosaur because of the length, shape, and position
of the pubis and the absence of a postpubis. Since no jaw
has been found and there is no proof of the presence or absence
of an ascending process from the astragalns, the determination
of its position among the dinosaurs depends on the character
of the pubis and the presence or absence of a postpubis. The
position and length of the pubis are more nearly like those of
the carnivores than those of the herbivores, and there seems to
be no postpubis. The ischium is shaped somewhat like the
bone in Scelidosaurus Amatismzi Owen, that von Huene
describes as the ischinm, With a query, however, stating that it
may be the pubis, but not accepting that interpretation because
he can find no obturator foramen.*
The short, slender humerus and the long, straight hind-

limb bones. together With the Well-developed fourth trochanter,
are indicative of hipedalism. The length of the tibia, much
greater than that of the femur, the extreme length of the meta-
tarsals, over half that of the tibia, and the very light construc-
tion of the skeleton, indicate rapid locomotion; which Lull
uses as an indication of adaptation to climatic conditions, argu-
ing that this animal must have been able to travel fast and

* Ueber die Dinosaurier der Aussereuropaeischen Trias, F. von Huene, p. 57.
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FIG. 6.
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FIG. 6. Restoration of Oompsognathus longipes \Vagner, after Marsh.

x 1/4; natural size.
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far for water in a semi-arid climate. In s11 pport Of this inter-
pretation, also, may he added Barrell’s suggestion that the rock
in which the fossil is embedded indicates deposition on a flood-
plain in a semi-arid region. It is significant that many of these
Connecticut valley sandstones that have dinosaur footprints
have also raindrop impressions.
Through the courtesy of Professor Schuchert the specimen

has been sent to the Peabody Museum of Yale University
for development, Where further study will be given it by Pro—
fessor L111], to whom my thanks are due for many suggestions
in regard to the interpretation of this fossil.

Mount Holyoke College, April, 1911.
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FIG. 1. FIG. 2.

 

Fla 3.  
FIG. 1. Podulwsuwus hulyo/rensis. XQ/IS.
FIG. 2. Pelvic bones. x 3/2.
FIG. 3. Skull bones U) x 4/3.


