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ON THE FORE-LIMB OF A CARNIVOROUS DINOSAUR
FROM THE BELLY RIVER FORMATION OF ALBE RTA,
AND A NEW GENUS OF CERATOPSIA FROM
THE SAME HORI7ON, WITH REMARKS
ON THE INTEGUMENT OF SOME
CRETACEOUS HERBIVOROUS
DINOSAURS.*

By Lawrexce M. LAMBE, EGS. FRSE, FGSA
Vertehrate Palmontologist to the Geological Survey of Canada.

An unusually perfect skeleton of a carnivorous dinosaur,
lately added to the collections of the Geological Survev, 1s of
special inteTest on account of the preservation in it of one of

the front legs. The specimen comes from the Belly River for
mation on 1{( 1 Deer river \l erta, and forms part of the ven
Ln‘ r¢ collection of reptilia nd other remains made last summer

vert 1"1'1“- 1

vala un:ll]u;u al party which explored the
Josaurian beds below Berry creek
Aruciure Oi ! 1

of the Frgj;;(‘|'(l1i\ has

the large carnivorous
great extent con
{ is preserved and
it 1S 'nu',w d that the left one will be revealed as the work of

pProceg ds.

§ new specimen the

sandstone mat
npression received of the fore-limb is its extremely

ressed upward so that the 3‘1.nw rus lies
f thel 1.’.‘1« of the st ap yula with its front
i m-r surface outward, its head

"‘nl':

fore-arm is flexed downward and the manus is closed
he claw-hones uppermost. The ulna and radius lie
together, and the digits, of which there are two, are in place
regular succession of the phalanges of the digits to
is presumed that none of them is missing. The
‘aits are regarded as Nos. 11 and T11, and there is a vestigial
metacarpal IV, consisting of a short, slender bone, slightls
-urved and tapering to its distal end.
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Mectacarpal 11 is very short, Leing only about one-half the
ength of metacarpal 111. There are only two phalanges to
digit 11, an elongated one and a « omparatively large, laterally
compressed, curved and sharply pointed ungual. In digit 111
the first phalanx is short, the second Iong, and the distal one
claw-shaped ut smaller than that of digit II. In the ungual
phalanx of digit II there is a decided claw-groove. The first
phalanx of digit 1T and the first and sccond of digit 111 have a
deep pit on cach side of the distal end. In the corresponding
part of the metacarpals there is only a slight irregular de pression.

Four carpal lones are preserved between the ulna and
radius and the mectacarpals, 1ut they are shghtly displaced.
One is roughly discoidal and larger than the others. which are
compressed ovoid in shape. The largest one occurs at the proxi-
mal end of metacarpal I11, the other three lie together at the
distal end of the radius. The ulna and radius are solid ex ept
for a small axial area of cancellous Lone

As alrcady mentioned, the clements of the manus follow
cach other in regular succession and ar apparently all in place
with none of the phalanges missing. The phalangeal formula

d is therefore probably the correct one

The figure accompanying this description shews the relative
size of the i scapula with the coracoid The

fore-limb and the
limb is here shewn in lateral aspect, in a natural position helow
its articulation with the scapula, and with the digits only slightly
curved
Atten

» the extreme shortness of nn etacarpal I1

e penultimate phalanx in each digit.

and

A ning of the corr \;:m]dlin;: '{x‘]“] Ues 1S seen in
the e small Jurassic Ornttholestes herm i, Oshorn, *
in there ar gits, a vestigial metacarpal 1V,

in digit 11

11s dinosaur, which, for the present,
is referred to the genus Deinodon, is between twentv-eicht and
thirty feet. Why its front limls were so diminutive is difficult
y That thev were of much use in feedine is improhable
discoverer of this splendid specimen Charles
Sternberg, Jr., who was one of the vertebrate palmontological
field party of 1913.

ed ungual
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Pro1OROSAURUS, gen. nov

In superior aspect, with an

Skull large, 1 roadly triangular
abbreviated facial portion and a greatly expanded posterior
crest ending squarely behind.,  Coalesced parietals forming a

frame-work enclosing large subtriangular fontanelles.
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reduced in Torosaurus by a broadening of the parietal framework,
and the much smaller supraorbital horn-cores which are upright '
instead of being curved forward. ;

The finding of the skull of Protorosaurus belli completely
does away with any idea as to the specific identity of this species
with Mono clonius canadensis, Lambe, also from the Belly River
Cretaceous of Alberta; a consideration at no time entertained
by the writer.

With the skeleton of P. belli were found well preserved
impressions of the integument.* These impressions seem to
refute the hitherto generally accepted idea of the presence in
the Ceratopsia of Lony scutes such as are found in the Stego-
saurida, flotably in Euoploce phalus (Stereoce phalus) tutus, Lambe,
from the Belly River formation. We now know that the in-
tegument of P. belli was of the same general character as that
of the trachodonts, and probably the other horned dinosaurs
were similarly covered.

The natural impressions of the integument of P. belli consist
of smooth polygonal surfaces, ranging in diameter from about
one-eighth of an inch up to one inch and one-eighth, indicative
of the presence in the living animal of non-imbricating scales or
plates, fitting closely to each other, and having generally five
or six sides. The plates themselves are not preserved but they
have impressed their shape in the sandstone (moulds) from which
natural casts have been made by the matrix replacing the plates.

The larger plates have a flat or very slightly convex surface
and are defined by a circumscribing groove. Thre smaller sized
plates have the form of low or flattened tubercles and were
apparently present over a large area. The larger plates are
assembled and increase in size toward a somewhat central one
which is the largest, and which may be polygonal or rounded in
outline. There is evidence of polvgonal plates at least two inches
in diameter and of others with a nearly circular outline equally
large. In the larger sized plates the sunken peripheral margin
has a crinkled appearance due to the presence of short grooves
at right angles to, and ending at the edge of the plate.

The impressions of the plates so far seen are mostly from
the trunk region in the neighbourhood of the shoulder where the <
increase in size scems to be from below upward. Other im-
pressions from lower down on the body are of the small tubercles
apparently indicating an absence here of the larger sizes of
plates.

The collection of 1913 from the Belly River formation on
Red Deer river also includes natural moulds and casts of large

r. Charles H. Sternbers, in
1 expedition of 1913,

* This specimen, with skin i . wa

charge of the G
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areas of the skin of the species described by the writer in 1902,*
under the name Trachodon marginatus. A figure of the surface
markings of a small portion of the skin of this species accom-
panied the writer’s original description, but the new material
brings to light with wonderful distinctness features additional
to those already known, and discloses a tubercular pattern of
surface ornamentation as unique as it is unexpected.

Trachodon marginatus was founded on an admirably pre-
served maxilla and lower mandibular ramus, with teeth in place
having a definite marginal sculpture, and on manv bones of one
individual with skin impressions. Provisionallyassigned to this
species were slender ischia ending distally in foot-shaped ex-
pansion, a pubic bone, a femur, tibiz and other elements of the
skeleton. That the association of the footed-ischium with
T. marginatus was correct is borne out by the remains of two
individuals** collected last summer with which the maxille and
lower jaw are present in one, and the ischia in both. A com-
parison of the new material with that on which the species was
based entirely establishes the correctness of the writer's original
description. It is with one of these specimens of last summer’s
collection that the skin impressions are preserved. These im-
pressions are from the side in the trunk region, and along the
tail. In the former, depressed conical plates or scales, having an
oval basal outline, occur at intervals with much smaller,
polygonal, tubercle-like, non-imbricating plates filling the inter-
spaces. The conical plates stronglv resemble limpets in shape,
and are about twice their diameter apart. Theyv reach a size
of about one and a half inches in length and one and a quarter
inches in breadth, with a height of about five-sixteenths of an
inch. The comparatively small, intervening plates resemble
the smaller sized plates of Protorosaurus belli, and of Trachodon
annectens, Marsh, as described by Osborn.f Thev range in
diameter from about one-eighth up to two-eighths of an inch,
an increase in size occurring toward the conical plates round
which the largest ones form a ring. A marked feature of the
conical scales is a radial crinkling which is most pronounced
at the basal circumference and extends about half way up the
sloping surface.

In the tail the same scale pattern is continued but in a less
striking manner, its component parts being reduced in size. The
conical plates are more nearly circular in basal outline, with a
diameter of about half an inch, and a proportionately lower
relief. They are relatively farther apart than those of the trunk,
* Op. cit., p. 71, pls. dii-x.  *®Expedition of 1913; found by Mr. Cha Jes H. Sternberg

Nat. Hist. n
lom, v'<. vi and

$ Memoirs o + Integument

lont dinosa
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Yeing about four to six times their diemeter distant from each
other. The polvgonal ones have an average diameter of about
three-sixteenths of an inch, and, as in the trunk, a slight increase
in size 1s observed in those near the conical plates. Along the
side of the body the conical plates have their long diameter in a
fore and aft direction.

The scale patterns above described are probahly distinctive
of the species, and will no doubt, with the known ones of other
Cretaceous herbivorous dinosaurs, prove a reliable aid in specific
determination

The skin impression of a third Cretaceous herbivorous dino
saur, shewn in plate XVII accompanyving this paper, is part of
alarge area of epidermal markings, from above the hip, preserved
with an almost complete skeleton of a trachodont obtained by
the vertebrate palxontological expedition of 1912 from the
Edmonton formation on Red Deer river, and now exhibited as
a pancl mount in the museum of the Geological Survey. This
specimen was thought to be referable to Trachodon marginatus
of the Bellv River formation and was provisionally assigned to
that species. As the scale pattern of the integument of 7. mar-
ginatus is now definitely known and proves to be quite different
from that of the Edmonton specimen it is clear that the latteris
not referable. to 7. marginatus. It is now known with certainty
that 7. marginatus had a footed-ischium but unfortunately in
the Edmonton specimen the distal ends of the ischia are not
preservoa

The epidermal markings found with the Edmonton specimen
and already brieflv described in a paper* by the writer, are
natural moulds and casts of non-imbricating scales of which some
are larger than others. The larger ones are flat or slightly con
vex, polvgonal in outline, and average about a quarter of an inch
in diameter; thev are aggregated in irregularlvy oval clusters
from two to three inches in greater diameter, and about three
quarters of an inch apart. Between the clusters are minute,
tubercle-like scales averaging alout one-tenth of an inch in
diameter and forming the general ground-work of the pattern.

This scale pattern is of the same general character as that of
Trachodon annectens (Marsh), as described and figured by Oshorni
in a specimen from upper Cretaceous beds in Converse county,
Wvyoming, U.S.A., but is more pronounced: the oval clusters
of plate-like scales are larger, and the scales composing them
have a greater average diameter. The small sized tubercle-like
scales are much the same as in the Wyoming specimen

. o
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ExpLaNATiON OF PLATES.

Prate XIII.—Right fore-limb of carnivorous dinosaur: one-

eighth the natural size.

Prate XIV. -Fig. 1. Natural cast of integument of /ro-
forosaurus belli shewing large, polvgonal, plate-like
scales; natural size.

Fig. 2. Cast of large scale with a rounded outline: natural
size. :

Fig. 3. Cast of large scale probably polvgonal in outline;
natural size. :

Fig. 4. Cast shewing transition from small tubercle-like

} scales to larger polvgonal ones; natural size.

Fig. 5. Cast of polvgonal scales: natural size.

Fig. 6. Mould of the same; natural size.

Prate XV. - Natural mould of integument of rachodon nuai-

giuatus from the side of the body : natural size.

Prate XVI.. Natural mould of integument of the same in-
dividual from the side of the tail; natural size.

Prate XVII. —Skin impression (mould) of trachodon from the
Edmonton formation. natural size.

MEETING OF THE ENTOMOLOGICAL BRANCH.

Held at the home of Mr. Arthur Gitson, January 8th, 1913.
Present: Rev. Dr. Fvles, W. H. Harrington, J. M. Swaine,
V. Kitto, Bro. Germain, Bro. Martial, G. Beaulieu, N. Criddle.
A. Halkett, F. W. L. Sladen, J. W. Baldwin, J. I. Beaulne, J. R.
Frver, E. H. Strickland and A. Gilson.

Dr. Fvyles gave a charming account of his first visit to (Gomin
Swamp (near Quel-cc City), over fifty vears ago, in search of the
interesting butterfly (Euers jutta, a swamp-loving species.  He

also described the life-history of the insect In a small case
specimens of the adults were exhibited as well as specimens of
(Fizeis macounii and . kaiahdin. This latter is given varietal

rank in Dvar’s List of N. A. Lepidoptera.  Attention was called
to the large number of forms placed in this list under noria
Mir. Gibson spoke of his first experience with O. juita at the Mer
Bleue, near Ottawa, mentioning the habit of the butterflv of
resting on dead branches and trunks of trees, where it is protected
considerably owing to the resemblance of the under side of its
wings to the hark.

By holding plates XV, XVI and XVII upside down the concave
surfaces anpear convex, giving a vivid representation of the scale pattern
as i1t was i the hiving animal
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Mr. Harrington showed twigs of oak from Meach Lake,
Que.. from which he had reared the cerambveid, FElaphidion
parallelum. The lerva tunnels the twigs for several inches and
pupates therein, finally emerging througl the base of a broken
twig. This beetle is a close relative of the well known Oak Twi
Pruner, Flaphidion zillosum, which was quite injurious to ouks
on the St. Lawrence Island Parks in 1912 and 1913. The well
known habit of these larvae in girdling the twigs, causing them
to drop and owing to which injury they are broken during wind
storms, was discussed. }

Mr. Swaine exhibited specimens and work of Ambrosia-
beetles collected by him the past summer in British Columbia,
and riefly discussed the habits of the genus Grathotrichus. and
of a new species of the genus Platypus from the West Coast.
Tunnels of . sulcatus 1 ec. were shown from Western Hemlock.
Their black tunnels, about the size of a pencil lead, penetrate
the wood for about six inches, and give off lateral branches
parallel with the wood surface. Along the sides of the tunnels
gg-niches are cut, in which eggs are laid. The grubs enlarge
the niches to a length slightly greater than their own when
mature, and pupate therein with the head towards the tunnel.
These short larval tunnels are known as larval or pupal cradles.
After transformation the voung adults enter the egg-tunnel,
and after remaining a longer or shorter time in the tunnels or in
the cradles, they emerce in early summer throueh the entrance
tunnel cut Iy the parent ! eetles to attack fresh logs and stumps
or dving trees. The chief food of the larvae, and an important
food of the adults, is a species of fungus which grows in a dense
glistening laver on the tunnel walls. Mr. Swaine has recently
worked out the life-history of several of these interesting and
little known funei. ‘T he fungus is carried by the beetles 1o new
tunnels and rapidly spreads over the fresh wood of the tunnel
sides and upoi the walls of the larval cradles. The fungus
stains the walls of the tunnels black for several millimetres,
The habits of the species of Platypus are soméwhat similar to
the above, but the eggs are deposited free in the tunnels.

Mr. Criddle spoke upon certain phases of his investigations
into the habits and life-histories of the various species of June
3ectles (Lachnosterna) which he had been studving as a field
officer of the Division of Entomology He related how the
different species were often quite local in distribution owing to
each having preferences in matters of soil and moisture as breed-
ing places. Thus, L. duhia was taken in all its stages within an
area of a few feet and the duration of its life cvele probably
discovered in a single dav. He also spoke upon the hibernating
habits of the larve, instancing how some species remained

| —
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within a foot or two of the surface while one, viz., /.. rugosa,
was found at depths varying from 47 to 91 inches. Mention was
also made of the remarkable manner in which skunks sought
out the larve for food, thus doing much good. Af interesting
discussion followed on the habits and food of skunks in general.

Mr. Sladen exhibited twelve species of wasps of the genus
Odynerus taken in the Ottawa district and described the habits
of O. spinipes, a European species. It provisions its cell with
small green caterpillars. The egg is attached to the roof of the
cell by a thread so that it is not disturbed by the wriggling
victims. He also showed a parasitic bee, Coelioxys rufitarsus,
with its host, Megachile latimanus, a leaf-cutter bee, and ex-
plained how, according to Graenicher, the parasite pierces the
leaveslining the cell of the Megachile by means of its conical
sharp-pointed abdomen, and inserts its egg. The (oelioxys larva
is at first provided with enormous mandibles with which it kills
the Megachile larva, but after the first moult the mandibles are
of the small size found in other bee larva:, and thence forward it
feeds eatirely on the poilen that the Megachile has provided.
Mr. Harrington remarked that in Ottawa, as in England,
Megachile is very fond of cutting circles out of the leaves of the
garden rose to line its cells. It also often chooses maple leaves.
He had noticed that if the surroundings of a solitary bee’s or
wasp's nest were disarranged the insect could not find 1ts way in.
It seemed to have committed to memory every detail ; this was
done by circling round the spot many times. Mr. Sladen said
that queen bumble bees he had got to lay eggs in captivity,
when allowed to fly, never returned, though thev marked the
spot carefully, and he believed they lost the power to learn the
position of their nest as soon as thev began to lay.

Mr. Strickland spoke upon the subject of parasites in
Stmulium larvee. After briefly describing the acquatic habits
and structure of the carly stages of the Black fly, and pointing
out the interest that is centred upon this fly as the possible
carrier of the human disease Pellagra, he gave an account of
the parasites he had found infecting their larvae in the streams
in the vicinity of Boston, U.S. These consisted of a worm and
various protozoa, all of which were fatal to their larval host,
and occurred in sufficient numbers to be of considerable economic
value. The worm is a species of Mermis that inhabits the
abdominal region of the body cavity, where it lives coiled up
and almost motionless absorbing the body fluids of its host, till
the latter is full grown. It then ruptures the skin and escapes,
killing the larva in the process. When the worm onlyv is present
it is 3 cm. long, or about three times the length of its host.
As many as 12 were foun” in one larva, in which case thev all
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that the difference between canadensis and lanata are S0 great
that both deserve specific rank. The latter supposition was
borne out by Mr. J. M. Macoun, who stated that in British
Columbia, where both are frequently growing together, the
differentiating characters seem to be perfectly constant.

Dr. Malte also exhibited specimens of Viola rostrata Pursh,
from Chats Falls, Ont., collected by Mr. J. M. Macoun and himself
last spring, and explained that this was the second time the
species had been found in the Ottawa district. It was growing
with V. conspersa Rchb. Perfectly typical hybrids representing
the combination V. conspersa x rostrata, found among e
parents, were shown. They were intermediate in all respects
as to morphological characters and had over 909, of the pollen
undeveloped and unfit for fertilization. The speaker further
exhibited a number of species of Juncus primarily with the object
of demonstrating the ease with which many plant species which
to the unexperienced student may seem difficult and puzzling,
can be identified.  With the use of a Zeiss binocular microscope,
kindly placed at the Club’s disposal by the Topley Com any,
characters on the seed only, sufficient for the correct identifica-
tion of such species as J. articulatus L. ]. brevicandatus (Engelm)
Fernald, /. canadensis J. Gay, etc., were explained. In this
connection a completely sterile form, collected at Bridgetown,
N.S., was exhibited. This form was found to represent the com
bination J. articulatus x canadensis.

Mr. Uhlemann, a visitor, spoke briefly on the Zeiss hinocular
microscope ing that this instrument is probably one of the

best of its kind in the world

December 20th, 1 \
following mem!i 1 present: W.T. Macoun, L.
Geo. H. Clark, N idle, Mr. Honevman, Dr. te,
Blackadar, A. Eastham, T. W. Dwight, A. E. Attwood. R. B.
Whyte, J. M. Macoun, C. J. Tullev and J. R. Frver

Mr. C. J. Tullev and Dr. Malte were the speal
evening. Mr. Tullev first reviewed the evolutionary steps in
reproductive processes in some of the lower plant forms. Com-
nencing with unicellular plant forms, the speaker briefly
compared their cvtological features with those of the simplest
animal form, Amocba, and explained that the reprodus
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Mr. Honevman, who had visited Hearst, in New Ontario,
spoke briefly on the climatic conditions of that district, with
special reference to late spring and early fall frosts, and listed
the following plants which he found growing there: Spruce,
balsam, white birch, cedar, poplar, mountain ash, gooseberry,
bluel erry,  dogwood, clintonia, anemone, Irult(*r«‘up, j_{r('iit
willow-herb, labrador tea, pitcher plant, vellow pond lily, ferns
and botrychium

Mr. J. M. Macoun exhibited some English walnuts which
had been produced by a Canadian grown tree.  Members of the
Club tested these nuts and found them to differ but little from
the regular English walnut.

L R F

BIRD NOTES FROM AWEME, MANITOBA.

An interesting instance of how lack of snow is largely
instrumental in retarding the migratory movements of certain
birds was brought prominently to our notice during the present
winter, the details of which seem worthyv of record.

The Lapland Longspur (Calcarius Lapponicus) is an early
migrant, as well as a late one. In autumn its movements depend
largely upon weather conditions, particularly snow, hut, as a
rule, it leaves us in Manitoha carly in November. In 1913, all
had left Aweme bv November 16th, but soon after that date
the weather turned mild again, causing the small amount of
snow to vanish, thus exposing many seeds to view. On December
3rd, Longspurs began to arrive from the south in small flocks of
from 15 to 20, and by the 17th were on the fields in hundreds,
singing and flving about as if it wer springtime.  They remained
common until the 24th, at which date the temperature dropped
to 19 below zero, preceded by a licht fall of snow, causing many
of the birds to depart. A number remained. however, until the
end of the vear. On January 1st and 2nd, 1914, nearlv 3 inches
of snow fell, causing the last Longspur to de part.

This, I believe, constitutes a record for lateness of that
species in Manitoba; at all events it does so in our parts. It also
suggests that snow covering the food supply, possibly supple-
mented by cold, is the chief factor in driving the species south.

Strart CrinpLe.
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