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FOSSIL MAMMALIA. 41

last lumbar vertebra, which presents in addition, the following characters ; each
transverse process sends off from its posterior margin a thickened and transversely
elongated protuberance, which supports a flattened articular surface adapted to a
corresponding surface on the anterior part of the transverse process of the first
sacral vertebra : it likewise presents on its anterior edge a flattened and rough
surface, which is closely attached by ligamentous substance to the opposite part
of the transverse process of the penultimate lumbar vertebra. A similar struc-
ture exists in the last two lumbar vertebree of the Rhinoceros, Tapir, and Horse.
In the latter animal, anchylosis of these articulating surfaces of the lumbar and
sacral vertebre generally takes place with age, and, judging from the character
of the same surfaces in the Hippopotamus, the motion of its lumbar vertebrz
upon the sacrum may in like manner become ultimately arrested.

Now in the Macrauchenia, as in the Pachyderms above cited, the transverse
processes of the last lumbar vertebra are of considerable thickness and extent,
and are joined by enarthrosis to the transverse processes of the sacrum ; but the
bony structure of these joints would indicate that they were not subject to be
obliterated by anchylosis. The articular surfaces which project from the pos-
terior part of the transverse processes of the last lumbar vertebra present a re-
gular and smooth concavity, adapted to acorresponding convexity in the transverse
processes of the first sacral vertebra. These articulating surfaces have evidently
been covered with smooth cartilage ; they present a pretty regular transverse
ellipsoid form. A view of the three joints by which, independently of the two
oblique processes, the last lumbar vertebra of the Macrauchenia was articulated
with the sacrum, is given in Plate VIIL fig. 1. The transverse processes of the
posterior lumbar vertebra, besides their agreement with those of the Horse and
Hippopotamus in the structure just described, also correspond with them in
general form, and deviate remarkably from those of the Cumelide in their great
breadth.

It will be seen that the articulations on the body and transverse processes of
the last lumbar vertebra of the Macrauchenia differ from the corresponding articu-
lar surfaces of the Horse, inasmuch as the middle surface is convex, while the
two lateral ones are concave, and these are moreover relatively larger than either
in the Horse or Hippopotamus: by this structure the trunk was more firmly
locked to that segment of the vertebral column, which receives and transmits to
the rest of the body the motive impetus derived from the hinder extremities,
which are in all quadrupeds the chief powers in progression; while at the same
time the shock must have been diminished by the great extent of interposed
elastic cartilages; and a certain yielding or sliding motion would be allowed
between the lumbar vertebrae and sacrum. *

The anterior oblique processes of the lumbar vertebra of the Macrauchenia
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42 ZOOLOGY OF THE VOYAGE OF THE BEAGLE.

(hg. 4, PL. VIIL) have concave articular facets turned towards, and nearly con-
tinued into, each other at their lower extremities; so as to form together a
deep semilunar notch, into which the corresponding convex articular surfaces
of the posterior oblique processes of the adjoining vertebra (fig. 3, P1. VIIL) are
firmly locked. In the close approximation of the two anterior concave articular
facets, which are separated from each other only by a vertical ridge, and a
rough surface of about three or four lines in breadth, the lumbar vertebrae
of the Macrauchene resemble those of the Horse, and differ from those of
the Camel-tribe and Ruminants generally, in which those surfaces are wider
apart. In the hook-like form, however, of these articular processes the lumbar
vertebrae of the Macrauchene differ from those of the Horse; and resemble
those of many Ruminant species, and of the Anoplothere;* but the degree
of concavity of the articulating surface is not so great in the Macrauchene. It
would be interesting to determine the relations which the lumbar vertebra of the
Macrauchene bear to those of the Palwothere; but the indication which Cuvier
gives of the single lumbar vertebra, of which he had cognizance in the latter
genus{ is too slight to enable me to enter upon the comparison.

The whole length of the lumbar region in the Macrauchene is twenty
inches. When the bodies of these vertebrm are maturally adapted together,
they form a slight curve, indicating that the loins of the Macrauchene were
arched, or bent downwards towards the sacrum. That the lumbar vertebrae
were rigidly connected together, or but slightly flexible, is evident from the
flatness of the articular surfaces of the vertebral body, and by the circum-
stance of ossification having extended along the anterior vertebral ligaments,
and produced an anchylosis between the fourth and fifth lumbar vertebre;
.2, ¢, Pl. VIIL) This kind of ossification is frequent in aged horses, and
I have seen an example of a similar anchylosis of the lumbar vertebra, by
abnormal deposition of bone in their anterior ligaments, in the skeleton of a

P preserved in the Senkenbergian Museum, at Frankfort.
In preparing the preceding account of the cervical and lumbar regions of
the vertebral column of the M: I 1 have felt frequently a strong desire

to enter into a comparison between them and the corresponding vertebre of the
extinct Pachyderms of the Paris Basin. Some of these, as the Anoplotherium
gracile, in the length and slenderness of the cervical vertebre, resemble both
Auchenia and ia; others, as the Palaotherium minus, and probably the
rest of the genus, resemble the Camelide and Macrauchenia in having seven
lumbar vertebree. Cuvier points out the resemblance which the atlas of the
Anoplothere bears to that of the Camel, and especially of the Llamas} but he

* Cuvier, Ossemens Fossiles, i. p. 235. + Loo cit. p. 234 + Loe. cit. p. 235
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FOSSIL MAMMALIA. 43

expressly notices the existence of the canals for the vertebral artery in the fifth
or sixth cervical vertebra of the Anoplotherium commune.* Do the cervical ver-
tebra—say from the third to the sixth inclusive—of the Pal@otherium present an
imperforate condition of their transverse processes, or exterior part of their sides?
Cuvier, who seems not to have been aware of this peculiarity in the Camelide,
merely notices the absence of these arterial foramina in the last cervical vertebra

. of the Palwotherium minus,t which, unfortunately for the comparison I am de-
sirous of establishing, is that which most commonly presents this imperforate
condition in the Mammalia generally. As, however, the cervical vertebra of the
Palwothere had the anterior articular surface of the body convex, and the trans-
verse processes produced into descending lamine, it is most probable that they
corresponded with the cervical vertebra of the typical Pachyderms in the condition
of their arterial foramina.

The sacrum and ossa i i in the present speci of
are very imperfect ; but sufficient is preserved to show that the sacrum was an-
chylosed to the ilia: the lower boundary of this anchylosis is marked below
by an external ridge, and by vascular canals and grooves in the substance of
the bone, as in the Hippopotamus. The body of the sacrum is lost, but the
smooth articular ities upon the adapted to the articular
depressions of the last lumbar vertebra are furtunately preserved.

The remains of the anterior extremity of our Macrauchenia include frag-
ments of a left scapula ; the proximal extremities of the anchylosed bones of the
right antibrachium ; the metacarpal and most of the phalangeal bones of the right
fore-foot. The first-mentioned fragments, include the head and neck of the
scapula, a small part of its body with the beginning of the spine, the coracoid
process, and the nearly entire glenoid cavity. This articular surface (fig. 2, Pl
IX.) resembles in its general form, and degree of concavity, that of the Camel
and Rhinoceros, and is deeper than in the Hippopotamus. The coracoid pro-
cess is represented by a slightly produced rough, thick, and obtuse tuberosity,
situated closer to the glenoid cavity than in the Camelide or Rhinoceros, and
having almost the same relative position and size, as in the Paleotherium crassum.
The superior border or costa of the scapula presents much variety in the Un-
gulate quadrupeds with which we have to compare the Macrauchenia. In the
Ruminants its contour forms behind the coracoid a concave sweep, which ad-
vances close to the spine of the scapula. In the(Camel and Horse the marginal
concavity is shallower, and the distance of the superior costa from the spine of the
scapula is greater; the extent of the supra-spinal fossa increases in the true Pachy-
derms, and the Macrauchene agrees with them in this structure. In the Tapir, how-

* Loo. cit. p. 237. + Loc. cit. p. 232.
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44 ZOOLOGY OF THE VOYAGE OF THE BEAGLE.

ever, the contour of the superior costa is broken by a deep round notch immediately
behind the coracoid : in the Hippopotamus this process arches in a slight degree
backward over a corresponding but wider and shallower notch. In the Paleo-
therium crassum the concavity of the superior costa, behind the coracoid, is as
slight as in the Rhinoceros ; but in the Macrauchenia the superior costa of the
seapula begins to rise or stretch away from the parallel of the spine, immediately
behind the coracoid process. The modifications of the spine of the scapula which

haracterize respectively the Rumi and Pachyderms have been clearly and
concisely set forth by Cuvier, who at the same time points out the exceptional
condition which the Camelide present in the production of the acromial angle.
1t was with peculiar interest and care, therefore, that I reunited all the fragments
of the scapula of the Macrauchene, in the hope of gaining from this part of the
skeleton as decisive evidence of an affinity to the Camel as the cervical vertebra
had afforded. Tt unfortunately happens, however, that the part of the scapula
most important in this comparison is broken off ; yet from this very circumstance,
combined with a slight inclination forwards of the anterior margin of the spine
immediately beneath the fractured acromion, and from the thickness of the frac-
tured surface, we may infer that the acromial angle of the spine was more produced
than in the ordinary Ruminants, although evidently in a less degree than in the
Camel tribe. The Macrauchenia, however, surpasses these aberrant Ruminants,
and equals the Pachyderms in the elevation and extent of its scapular spine:
but this process commences about half an inch behind the glenoid cavity, and
rises at once to the height of three inches above the plane of the scapula; in
which structure we may trace the same tendency to the Ruminant type, as is
manifested in the scapula of the Hippopotamus and Anoplotherium ; for in most
other Pachyderms the spine increases gradually from its extremities to the
middle part. The anterior margin of the spine beneath the short acromion is
perforated by an elliptical fissure measuring ten lines, by three lines. The extent
of the spine which is preserved, measures eight inches and a half; it is a thin
and nearly straight plate of bone, expanding into a thick and rugged upper
margin, which slightly over-arches the inferior fossa. (fig. 1, P IX.) In its
general form and proportions the spine of the scapula in Macrauchenia presents
the nearest resemblance to that of the Hippopotamus; but its origin is closer to
the articular surface of the scapula than in this, or any other Pachydermal or
Ruminant genus.

The portion of the antibrachium of the M: henia which is ps d,
presents a condition of the radius and ulna intermediate to those which respec-
tively characterize the same bones in the Pachyderms and Camels. In  the
former the radius and ulna are separate bones, united in the prone position by
ligament, yet so that the movement of supination cannot be performed ; in the
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FOSSIL MAMMALIA. 45

ordinary Ruminants they are partially joined by bony confluence, which rarely
extends to the proximal extremities ; in the Camel and Llama the anchylosis of
the radius and ulna is so complete, that no trace of their original separation can
be perceived, and the olecranon appears but as a mere process of the radius.

In the Macrauchenia the anchylosis of the radius and ulna is also complete,
but the boundary line of the two originally distinct bones is very manifest, and the
prop which each i to the great articulating surface for the distal
end of the humerus is readily distinguishable. About a sixth part of this surface
is due to the head of the radius, which enters into the composition of the anterior
and outer part of the articulation, and its extent is defined by a depressed line
describing a pretty regular curve, with the concavity directed forwards and a
little outwards. (a, fig. 1, Pl. X.) Just below the articular surface a strong
triangular rugged protuberance projects from the front of the head of the radius,
for the attachment of the tendon of the biceps. Theline of separation of the radius
and ulna is indicated on the inner side of the head of the radius by a deep and
narrow fissure extending downwards from below the anterior part of the articula-
ting surface ; and on the outer side by a broad groove leading upwards to a deep
pit near the proximal end of the antibrachium. We may see by the direction of
the head of the radius which is thus defined, that it crosses obliquely in front of
the ulna, as in the Elephant, Hippopotamus, and other Pachyderms, and that
the bones are anchylosed in the prone condition : below this fissure and groove,
which mark the interosseous line, the radius and ulna become blended together
into one compact bone, which is flattened from before backwards, with a well
marked ridge on the outer side; and excavated by a single medullary cavity,
the compact walls of which present a general thickness of one-third of an inch.

The proximal articular surface or sigmoid cavity of the antibrachium, con-
stitated as above described. les that of the Palmothere, Tapir, and the
generality of the Pachyderms in having two depressions, instead of three, as in
the ploth: and i The Hippop has a slight tendency to
the latter structure, which is also less marked in the Camel than in the ordinary
Ruminants. In its general form the sigmoid cavity of the Macrauchene resem-
Dbles that of the Hippopotamus more than that of the Camel. In the Camel this
articular surface is traversed transversely by a broad, shallow, and slightly
roughened tract, which divides the smooth surface of the joint into two parts,
one forming the anterior horizontal surface due to the conjoined radius and ulna,
the other forming the vertical concave surface on the anterior part of the base
of the olecranon. In the Hippopotamus there is, as it were, an attempt at a
similar division of the articulating surface at the proximal end of the antibra-
chial bones ; a deeper and rougher depression encroaches upon the articulation
from its outer side, but stops when it has reached half-way across. In the
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46 ZOOLOGY OF THE VOYAGE OF THE BEAGLE.

Macrauchenia the roughened surface, (5. fig. 1, Pl. X.) commencing also at the
outside, extends only one-third of the way across the articular surface: it is,
however, as shallow as in the Camel. The articular surface on the anterior part
of the base of the olecranon is broader in the Hippopotamus than in the Camel ;
but in the Macrauchene it is twice as broad as in the Hippopotamus. The size
of the olecranon in the Macrauchene exceeds that of the Hippopotamus, and 2
fortiori that of the Camel: indeed in its general magnitude the Macrauchenia
must have fully equalled the largest Hippopotamus; but it no doubt had a more
shapely, and less broad and bulky trunk. The olecranon of the Macrauchenia
differs in shape, both from that of the Camel and Hippopotamus; it terminates
above in a three-sided cone with an obtuse apex; and presents a well marked pro-
tuberance at the outer side of the base, which is not present in either the
Camel or Hippopotamus. There is also a strong rugged ridge on the back
part of the olecranon which makes an angle before sinking into the level of the
ulna below.

The confirmation of the close affinity of the Macrauchenia to the Pachyder-
matous Order, which the structure of the cervical vertebr alone might have ren-
dered very doubtful, is afforded by the bones of the right fore-foot (Pl XL);
these are fortunately in so perfect a condition, as to make it certain that this
interesting quadruped had three toes on the fore-feet, and not more; and that the
fully developed metacarpal bones are distinet, and correspond in number with
the toes, and are not anchylosed into a single cannon bone, as in the Ru-
minants. The bones preserved are the metacarpals, proximal phalanges, and
middle phalanges of each of the three toes, and the distal phalanx of the inner-
most toe.

The proximal end of the innermost metacarpal bone presents three articular
surfaces ; the middle facet is the largest, and the two lateral ones slope away
from it at an angle of 45°. The middle facet is broad and slightly convex in
front, narrow and concave behind; the distal articular surface of the trapezoides
must have corresponded with this surface; the outer facet is narrow, flat, extends
from the fore to the back part of the head of the bone, and must have been
adapted to a corresponding surface on the os magnum; the inner facet is the
smallest, presents a triangular form, and is situated towards the back part of the
head of the metacarpal bone; it indicates the existence of a rudimental meta-
carpal bone, or vestige of a pollex. Below the outermost of the lateral surfaces
there is a crescentic articular surface with its concavity directed outwards and
downwards (fig. 2, PI. XV.), against which a corresponding convex articular sur-
face of the middle metacarpal abuts, (fig. 3, PL. XV.) Extemal to this surface
the proximal end of the middle metacarpal bone presents two articular surfaces
for the carpus ; the larger one, which was adapted to the os magnum, is hori-
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FOSSIL MAMMALIA. 47

zontal, broad and convex before, narrow and concave behind ; the outermost
facet is a small triangular surface inclined downwards to the level of the articu-
lating surface of the outermost metacarpal. It also presents a posterior vertical
articular surface for a sesamoid bone. The proximal extremity of the outer
metacarpal bone is joined to the middle metacarpal, not by one semilunar surface,
but by two separate articulations of small size (fig. 4 and 5, PL. XV.); it presents
a single large slightly convex articular surface for the os magnum, of an irregular
semicircular form, with the convexity of the curve turned outwards.

The metacarpus increases in breadth as it approaches the phalanges; the
two lateral metacarpals bending slightly away from the middle one, and expand-
ing towards their distal extremities: the middle bone presents a symmetrical
figure except at its proximal extremity (fig. 2, PL. XI.) The distal articulating
facet of each of the metacarpal bones extends so far upon both the anterior and
posterior surfaces as to describe more than a semi-circle (fig. 3, PL. XL.); in the
two lateral metacarpals it is traversed throughout by a longitudinal convex ridge
dividing it into two equal lateral parts; the ridge is most produced on the
posterior half of the joint (fig. 4, PL.XI): in the middle metacarpal this ridge
subsides before it reaches the anterior part of the articular surface.

The proximal extremity of the middle proximal phalanx presents a posterior
noteh corresponding to the above partially developed ridge: the proximal extre-
mities of the lateral phalanges are traversed by a middle longitudinal depression,
and two lateral shallow concavities (fig. 6, PL. XI.;) but these are of such an
extent as to be in contact with only a part of the convexity above, which therefore
was doubtless adapted to a sesamoid bone on each side of the longitudinal ridge.
The structure of the above described joints proves that the motion of the toe
upon the metacarpus was much freer and more extensive than in the Rhino-
ceros, which is the only existing Ungulate mammal which presents the tridactyle
structure in the fore-foot. In this species the metacarpo-phalangeal articulations
exhibit only a slight trace of the longitudinal ridges and grooves which are con-
fined to the posterior part of the joint; these are more developed in the Camelida ;
but the Hog and Horse in this respect approach nearer to the Macrauchene, though
the structure of the metacarpo-phalangeal joints in the Hog falls far short of the
compactness and strength combined with freedom of play in flexion and extension
which distinguish those of the Macrauchene. The Palwotherium medium most
resembles the Macrauchene in the structure of the trochlear metacarpo-phalan-
geal joints; but both in this species,* and the Pal. crassumt the articular surface
at the distal end of the metacarpal is relatively narrower than in the Macrau-
chenia; moreover all the species of the extinct Palwothere differ from the Macrau-

* See Ossem, Fossiles, PL. XX. fig. 3. + Loc. cit. PL XXII. fig. 6.
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48 ZOOLOGY OF THE VOYAGE OF THE BEAGLE.

chene in the greater size and strength of the middle as compared with the lateral
metacarpals.

The articulation at the distal extremity of the proximal phalanges (fig. 5,
Pl. X1.) is simple, and not divided into two pulleys by a longitudinal ridge;
it is slightly concave from side to side ; but in its extent upon the anterior and
posterior surfaces of the bone indicates a freedom of flexion and extension of the
toes, which harmonizes with the structure of the joint above.

The proximal articulating surfaces of the second phalanges (fig. 7, P1. XI.)
corresponds of course to those to which they are adapted; they are, however,
characterized by sending upwards an obtuse process from the middle of their
anterior margin. The distal articulating surfaces (fig. 8, P1. XI.) resemble those
of the proximal phalanges, but extend further upon the back part of the phalanx
than the front, indicating the more horizontal position of the second phalanges.

The last phalanx, does not resemble the neatly defined ungulate phalanges
of the Ruminantia, and Solipedia, but has the irregular form characteristic of those
of the Pachydermata. It is wedge-shaped, broader than it is long, with a rugged
surface, except where it plays upon the distal end of the second phalanx, where
it is slightly concave in one direction, and convex in the other, (figs. 7 and 9,
Pl XI) A portion of this phalanx extends backwards behind the articular
surface, as in the ding bone of the Palzothere and Rhi

The femur of the Macrauchenia (fig. 1, PL. X1L.) is full two feet in length,
and consequently longer than in any known Camel or Rhinoceros; as compared
with its transverse diameter it is much longer than the femur of the latter animal:
in the proportion of its breadth to its length, and the expansion of its extremities
as compared with the diameter of the shaft, it more resembles that of the Camel.
The femur of the Giraffe deviates from that of the Macrauchenia in the excessive
expansion of its distal extremity. But the most striking evidence deducible
from this bone, of the affinity of the M: henia to the true Pacl
type is afforded by the evident traces of a third trochanter, the outline of which
is conjecturally restored in the figure. Of the Pachyderms which have this cha-
racteristic structure, the extinct Palwothere offers the nearest resemblance to
the Macrauchene in the general form and structure of the femur.

The head of the femur in the Macrauchene (fig. 2, Pl. XIL.) presents the
form of a pretty regular hemisphere; it is less flattened above, and is directed
more obliquely inwards than in the Palmothere: the neck supporting it does not
project so far from the shaft as in the Palmothere or Tapir, but farther than
in the Camel. The great trochanter rises above the level of the head; in which
structure and in the depression between the head and trochanter, the femur of
the Macrauchene offers a character intermediate between the Tapir or Paleo-
there, and the Camel. The lesser trochanter is a slight projection from a ridge
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of bone which is continued from the under part of the head of the femur to the
inner surface of the shaft. In the Palwothere the lesser trochanter is situated
more towards the posterior surface of the femur; so that, in this particular, the
Macrauchene approaches nearer to the Camel. Cuvier makes no mention of the
condition of the depression for the ligamentum teres in the Palzothere. Among
existing ordinary Pach)derms the Hippopotamus presents no trace of the inser-
tion of a ligamentum teres in the head of the femur; in the Camel the place of
its insertion is indicated by a well-marked circumscribed pit; in the Tapir a
similar circular depression is situated close to the inferior margin of the articular
convexity. The ligament was undoubtedly present in M henia, but the
place of its insertion is a broad and deep notch leading from the under and back
part of the head of the bone a little way into its articular surface : this I regard
as another of those interesting transitional structures with which the remains of
the Macrauchenia, few and imperfect though they unfortunately are, so freely

abound.
The femur of Macrauchenia, in the ﬂAtncss of the bﬂck part of its neck, and
the elongated form of the post-t bles that of the

Camel rather than that of the Palzothere; and tlne same resemblance is shown in
the cylmdrlcal ﬁgure straightness, and length of the shaft. The depth of the tro-

and the incurvati ut the strong ridge (ontmued dov\n-
B o tho reat troch are individ liarities in the N

A great part of the third trochanter is bloken off'; but from the remains of
its base we see that it had the same relative size as in the Palzothere; but it is
situated at the middle of the shaft of the femur, and consequently lower down
than in the Palzotheres and Tapirs. In the general form and relative size of
the condyles at the distal extremity of the femur (fig. 3, Pl IX. and XIL) the
Macrauchene is intermediate to the Camel and Palwmothere, but resembles more
the latter. In the articular surface for tho patella, it deviates somewhat from
the Palzothere, having this part longer in proportion to its breadth, more regu-
larly and deeply concave from side to side, and with its lateral boundaries more
sharply defined. 1In all these points the Macrauchene approaches the Camel: the
same affinity is shown in the protuberance above the inner condyle ; but in the
extent of the posterior projection of this condyle (fig. 3, PL IX.) it exceeds the
Camel and Palzothere, and displays an intermediate structure between these
species and the Hippopotamus.

There is a rough crescentic depression above the outer condyle where the
linea aspera begins to diverge; the corresponding depression is deeper in the
Hippopotamus, while in the Camel it is represented by a roughened surface only,
which is not depressed. In the fossa between the rotular articulation and the
external condyle the Macrauchene resembles the Camel: the interspace of the

H
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50 ZOOLOGY OF THE VOYAGE OF THE BEAGLE.

condyles is relatively wider than in the Camel, and the process above the inner
condyle is more angular ; in both these respects the Macrauchene inclines towards
the Paleothere.

Tn the structure of the bones of the leg of the Macrauchenia we find the
same transitional character which is afforded by the definable limits of the anchy-
losed bones of the fore-arm. In the Pachyderma the fibula is an entire and dis-
tinct bone. In the Ruminantia, with the exception of the small Musk-deer, and,
in an inferior degree, the EIk, the fibula appears only as a short continuous process
sent down from the under part of the external condyle of the tibia. Tn the
Camel tribe the only trace of the fibula in the bones of the leg, is this process in
a still more rudimental state. In the Macrauchenia the fibula is entire, but is con-
fluent with the tibia through nearly its whole extent: the proximal part of the
fibula is well defined; its head is anchylosed to the outer condyle of the tibia, but
the shaft is continued free for the extent of nearly two inches, and then again
becomes confluent with the tibia, forming apparently the outer ridge of that bone.
About five inches from the distal end of the tibia this outer ridge becomes flat-
tened by being, as it were, pressed against the tibia, and the anterior and pos-
terior edges are raised above the level of the tibia; beyond this part the limits
of the fibula begin again to be defined by deep vascular grooves. The outer side
of the distal end of the fibula is excavated by a broad tendinous groove. The
fibula and tibia are distinct bones in both the Palxothere and Anoplothere, as in
the Pachyderms, Itis to the former genus, however, especially Pal. magnum, that
the Macrauchene presents the nearest approach in the general form of the tibia,
the principal bone of its leg: but in the Macrauchene the tibia is relatively
shorter, and thicker, and is igh and less expanded at its i
especially the upper one, than in any of the Palzotheres.

The mesial boundaries of the two superior articulating surfaces of the tibia
are raised in the form of ridges, which are separated by a deep groove ; of these
ridges the external is the highest, as in Pal. magnum: but the articular surfaces
in the Macrauchene slope away from these ridges more than in the Palwotheres.
The rotular or anterior tuberosity of the tibia is more produced, and rises higher
than in the Palmotheres; the ridge continued downwards from this process is
more marked in the Macrauchene, and its limits are better defined : the shaft of
the tibia below the ridge is also more flattened in the antero-posterior direction
than in the Palwothere. The configuration of the back part of both proximal and
distal extremities of the tibia are so clearly and accurately given in figures 2 and
3, PL. XIIL, as to render verbal description unnecessary. Neither the text nor
the figures in the < Ossemens Fossiles’ afford the means of pursuing the comparison
between the M hene and Palwothere in these lars ; and 1 proceed,
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therefore, to the consideration of the inferior articulating surface of the bones of
the leg (fig. 4, Pl XIIL)

Since, of the hind foot, we possess in the present collection only a single tarsal
and metatarsal bone, the structure of the distal articular surface of the tibia is
attended with peculiar interest, because we are taught by Cuvier that it reveals to
us in the Ungulate animals the didactyle or tridactyle structure of the foot. Inthe
Ruminants this articular surface is nearly square, and extended transversely be-
tween two perpendicular malleoli, while in the Pachyderms with three toes to the
hind-foot the articular surface of the tibia is oblique, and is divided into two
facets between the dicular malleolar boundaries. Now in the M: heni
although the two bones of the leg are anchylosed together, the extent of that part
of the tarsal articular surface which is due to the tibia is indicated, as in the case
of the radius in the joint of the fore-arm, by a groove ; and we are thus able to
compare this surface with the distal articular surface of the tibia in the Palaeo-
there and Anoplothere. It presents in the Macrauchenia a very close resem-
blance with that of the Pal@otherium magnum,* being divided into two facets by
a convex rising, which traverses the joint from behind forwards; but the ridge
is narrower, the internal facet somewhat deeper, and the external oblique surface
rather flatter than in the three-toed Palwothere. In the portion of the tarsal
articular surface due to the fibula, we find, however, a more marked deviation from
the P i and an i i or d with the Anoplotl in the
inferior truncation and horizontal articular surface which is continued upon the
lower extremity of the fibula, at right angles with the vertical malleolar facet
which forms the outer boundary of the trochlea of the astragalus : this articular
surface unerringly indicates a ding articular projection in the cal
which, therefore, although the bone itself does not form part of the present collec-
tion, we may conclude to differ from the calcaneum of the Palwotherium, and to
resemble that of the Anoplotherium, in this particular at least.

The valuable indication which the distal articular surfaces of the anchylosed
tibia and fibula have given of the correspondence of the hind-foot with the fore-
foot of the Macrauchenia, in regard to the number of the toes, receives ample
confirmation from the astragalus, which, of all the bones in the foot, is the one
that an anatomist would have chosen, had his choice been so limited, and which
most fortunately has been secured by Mr. Darwin, in a very perfect state, in the
present instance. I have compared this astragalus with that of the Giraffe, and
other Ruminants, the Camel, the Anoplothere, the Horse, the Hog, the Hippopota-
mus, Rhinoceros, Tapir, and Palwothere: it is with the Pachyderms having three
toes to the hind-foot, that the Macrauchenia agrees in the main distinguishing

* Seo Ossem. Foss. iii. PL. XXVL. fig. 5.
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characters of this bone; its anterior articular surface, for example, is simple,
and not divided into a double trochlea by a vertical ridge : lastly, it is with the as-
tragalus of the Tapir and Palaothere that it presents the closest correspondence in
the general form and the minor details of structure, and with these Pachyderms,
therefore, I shall chiefly limit the comparison of the Macrauchenia, in regard to
the bone in question. If the upper or tibial articular surface (fig. 5, Pl XIV.)
be pared with that in the P ium magnum (Ossem. Foss. Pl LIV. fig. 2,)
it will be seen, that the geneml direction of that surface is more parallel with the
axis of the bone in M: ia. In the Pal ium it is turned a little
towards the outer or fibular side, and in the Tapir the general direction of the
same surface is placed still more obliquely. The anterior border of this articu-
lating surface is broken by a semicircular notch in the Palxothere ; in the Tapir
it describes a gentle concave curve, and the Macrauchene resembles the Tapir
in this respect. The chief difference between the astragalus of the Tapir and the
Palwothere, when viewed from above, obtains in the relative length of the bone,
anterior to the tibial articulating surface: the M h presents, in this
Tespect, an intermediate structure, but differs from both in the greater extent of
the tibial side of this part of the astragalus.

If we next direct attention to the anterior or scaphoid articular surface, (fig. 3,
Pl XIV.) and compare it with that of the Pale@otherium magnum, (fig. 4, Pl liv,
Ossem. Foss.) it will be seen, that it presents in the Macrauchenia an oval, and
in the Palwotherium an irregular d lar form: in the M ia, this
surface is uniform or undivided, and is gently convex, except at its lower part;
while in the Paleothere it is divided by an oblique ridge into a broad internal
facet for the scaphoid bone, and a narrow internal surface for articulation with
the os cuboides; the larger surface is also concave transversely, and slightly
convex vertically : in the Tapir, the anterior surface of the astragalus deviates
still further from that of the Macrauchenia, both in general form, and in the pro-
portion of the cuboidal facet. In the didactyle Anoplotherium, Camel, and true
Ruminants, where the cuboides presents a large relative size, a still greater
proportion of the anterior surface of the astragalus is devoted to the articulation
with this bone, and is separated from the scaphoid surface by a well-developed
vertical ridge. The Macrauchenia presents, therefore, the extreme variation from
this type;—and should the entire tarsus hereafter be discovered, it will doubtless
be found, that the os cuboides is articulated posteriorly to the os calcis exclusively.

The external surface of the astragalus of the Macrauchene, (fig. 1. PL. XIV,) is
longer in proportion to its vertical extent than in the Tapir or Palwothere: the
articular surface for the fibular malleolus is less curved. Between this surface
and the anterior facet the bone is excavated by a deep notch, both in the Tapir
and Palweothere; but in the M henia by a gentle concavity. Beneath the
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malleolar articular smooth surface in the Palwothere there is a deep pit; in the
Tapir a shallow one; but in the Macrauchenia we observe only a smooth and
slightly convex triangular surface. If we compare the inner surface of the
astragalus in these three animals, we shall find the existing Tapir again forming
a transition between the two extinct genera. In the Palwothere, a round pro-
tuberance projects from the anterior part of this surface: in the Tapir, we
observe a gentle rising of the bone in the same part, while in the Macrauchene (fig. 2)
the surface of the bone is level at this part. The margin of the tibial malleolar
articular surface, which is very slightly raised in the Macrauchene, is more
developed in the Tapir, and still more so in the Palzothere, where it forms
a ridge, overhanging the rough outer side of the bone. Near the lower part
of this surface we observe a small but deep depression in the Palwmothere;
there is a shallower one in the corresponding part in the Tapir; and the
depression is still wider and shallower in the Macrauchenia. In the Paleo-
there the astragalus articulates by three surfaces with the os calcis, poste-
riorly by a large concave surface, externally by a longitudinal sub-elliptic surface,
and anteriorly by a thin transverse facet: in the Macrauchene (fig.4) two only
of these surfaces are present, viz. the concave and the longitudinal one, the anterior
transverse surface being wanting : in the Tapir, the transverse surface is present,
but is confluent with the longitudinal one. The posterior surface is relatively
larger and deeper in the M hene than in the Palwothere, and approack
nearer to the triangular than the oval form: the longitudinal surface is placed
more obliquely, and is truncated anteriorly. In the Tapir this surface is confluent
with the scaphoid articular surface, but it is separated therefrom by a narrow
strip of bone in both the P: and Macrauchene. It is isfe 'y to find
in the bone, which marks most strongly the affinity of Macrauchenia to Paleothe-
rium, o many easily recognizable differences, because the structure of the cervical
vertebre in the latter genus is too imperfectly known, to allow us to predicate
confidently a distinction between it and Macrauchenia in that particular; the
difference, however, which they present in the condition of the bones of the
fore-arm and leg, forbids their being considered as generically related.

There remains to be noticed only a single fractured metatarsal bone (fig. 1.
Pl. XV.) This, from its bent and unsymmetrical figure, is evidently not a middle
one, and having the side of the proximal end, which was articulated to the adjoining
metatarsal in a nearly perfect state, it enables us to refer it with certainty to the hind-
foot, since it does not agree with any of the corresponding surfaces at the proximal
extremities of the metacarpal bones. It remains then to be determined, whether it is
an external metatarsal of the right-foot, or an internal one of the left-foot, the general
curvature of these being in the same direction. With neither of these bones in the
Tapir does our metatarsal agree, since it has but one articular facet on the lateral
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surface of its proximal end, while the outer metatarsal of the right-foot of the
Tapir, with which, in other respects, it most closely corresponds, has two articular
surfaces. In the cast of a hind-foot of a Palmothere, I find that the outer meta-
tarsal bone closely agrees with this 1 bone of the M hene, in the
structure just alluded to: the articulation with the middle metatarsal being by a
single sub-oval facet, which stands out a little way from the surface of the bone :
the articular surface in the Macrauchene presents a similar form and condition,
and is similarly situated to that in the Palaothere, being at the posterior part of
the lateral surface, and a little below the superior or tarsal articular surface.
The bone expands towards its distal end, which corresponds in structure with
those of the two lateral metatarsals in the fore-foot, in being completely divided
into two trochlear surfaces by a well-developed median ridge, and in having the
posterior half of this ridge suddenly produced, so as to project about two lines
further from the trochlear surface than the anterior part of the same ridge. In
both the Tapir and Palwxothere this anterior part of the ridge ls wl\ully sup-
pressed, and the posterior is much more feebly developed than in the N

The metatarsal bone here described is of exactly the same length with the internal
metacarpal bone, and proves, in conjunction with the proportions of the astralagus,
that the fore and hind feet of the Macrauchenia were of equal size.

Thus then we obtain evidence, from a few mutilated bones of the trunk and

ities of a single ive of its race, that there once existed in South
America a Pachydermatous quadruped, not proboscidian, which equalled in
stature the Rhinoceroses and Hippopotamuses of the old world. But this, though
an interesting and hitherto unsuspected fact, is far from being the sum of the
information which is yielded by these fossils. We have seen that the single
ungucal phalanx bespeaks a quadruped of the great series of Ungulata, and
this indi is d by the dition of the radius and ulna, which are
fixed immoveably in the prone position. Now in the Ungulated series there are
but two known genera,—the Rhinoceros and Palaotherium,—which, like the
quadruped in question, have only three toes on the fore-foot. Again, in referring
the Macrauchenia to the Tridactyle family of Pachyderms, we find, towards the
close of our analysis, and by a detailed comparison of individual bones, that the
Macrauchenia has the closest affinity to the Palaotherium.

But the Palweotherium, like the Rhinoceros and Tapir, has the ulna distinct
from the radius, and the fibula from the tibia; so that even if the Parisian Pachy-
derm had actually presented the same peculiarities of the cervical vertebr as the
Patagonian one, it would have been hazardous, to say the least, while ignorant
of the dentition of the latter, to refer it to the genus Paleotherium.

Most interesting, indeed will be the knowledge, whenever the means of ob-
taining it may arrive, of the structure of the skull and teeth in the Macrauchenia.
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M hile, we cannot but ise, in the losed and confluent state of the
bones of the fore-arm and leg, a marked tendency in it towards the Ruminant
Order, and the singular modifications of the cervical vertebre have enabled us to
point out the precise family of that order, with which the Macrauchenia is more
immediately allied.

In first demonstrating this relationship, it was shown in how many pnruculm

the Camelide, without losing the essential of R
a tendency m the thydermstous type; and the evulence which the lost genera,
, bear to a recip ition from the Pachy-

derms to the Rummams, througll the Camelide, cannot but be viewed with
extreme interest by the Zoologist engaged in the study of the natural affinities of
the Animal Kingdom.

The Macrauchenia is not less valuable to the Geologist, in reference to the
geographical distribution of animal forms. Tt is well known how unlooked-for
and unlikely was the announcement of the existence of an extinct quadruped
entombed in the Paris Basin, whose closest affinitics were to a genus, (Zapirus,)
at that time, regarded as exclusively South American. Still greater surprise was
excited when a species of the genus Didelphys was discovered to have co-existed
in Europe with the Paleotherium.

Now, on the other hand, we find in South America, besides the Tapir, which
is closely allied to the Palwothere, —and the Llama, to which the Anoplothere
offers many traces of affinity, — the remains of an extinct Pachyderm, nearly
akin to the European genus Palmallwrmm and, lastly, this ’\Iaclauchsnn is
itself in a le degree a t form, and i which
connect it both with the Tapir and the Llama.

ADMEASUREMENTS OF THE DONES OF THE MACRAUCHENIA.

Inches. Lines,

Tength of third (7) cersical vertebra . 7 kg
Vertical diameter of ditto . + 0
Do. do. of body of ditto 2 3
Transverse diameter of ditto 3 3
Vertical diameter of spinal canal 1
Length of fourth lumbar vertcbra 5 5
Vertical diameter of body of ditto )
Transverse diameter of ditto 2 10
Vertical diameter of spinal canal 1 1
Transverse ditto ditto * e

* This diameter increases rapidly in the posterior lambar vertebrae, in correspondenco with the enlarge-
‘ment of the spinal chord, which gives off the great nerses of the hinder extremities.
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Inches. Lines.

Transverse diameter of last lumbar vertebra . . . . . .
Ditto  do.  of body of ditto

Vertical diameter of ditto R

Eitirelongth of lbsbox'vegion of variabenl ookt h

Vertical diamoter of glenoid cavity of seapula. .« . . . -
Transverse ditto ditto ditto R
Elovation of spine of seapula . ot o
Vertoal Qb of prosinal sesoclt sfoon o fnesra s RN EEN
Transverse ditto  ditto ditto B
Height of olocranon . . . . . - sm
Greatest diameter of its base it
Cleviafermion Gf prosimal o anchylosed radlna i laa: e AN
tire length of inner too of fore-foot, inclusive of metacarpal bone ..
Breadth of proximal end of metacarpus . . . . . - -
Do.  distal end of ditto ST LS ORI
Length of inner metacarpal bone ¢ Y
Do.  middleditto . . S e A
Do. outer ditto . . . . . . . . %
Do. inner proximal plulm s L
Dos. middlsdibio- s e e
Do. outer ditto . . . . . . = )

O = I S SRR

Do. inner middle plml.’nlx i oy o s -

Do, mddle’ditt - LI R i 3

Do. inmerdistalphalanx® . . - ool

Do.  the femur e G
Diasases o base of artosax pusfio of e e o8 ditto o 141 IR
Greatest diameter of proximalend . . . . . . . 7

Do. of distal end R s
Circumference of middle of shaft - U e SRR
Length of tibia . GGl R e SR
Grentt dismotar of proxizal i o Y

Do. of distal end, mcl\ldmg PO
Ciroumference of middle of shaft . e o
Leogth of metatarsl bono¥ . . .. eSS

* The relative breadth of theso bones is shown in tho figures of the fore-foot, PL XI.
+ The figures in PL XIV. preclude the necessity of giving the admeasurements of the astragalus.

“The reader is requested to substitute the word * right” for left” in the last line of p. 35, before the
words ¢ radius,” *fore-foot,’ and  femur,’ and in the first line of p, 36, before the words * tibia," and
¢ hind-foot.”

By carmisslonof the Trustess. of the Natus | Elstort Mita STt At




FOSSIL MAMMALIA. 57

DESCRIPTION OF A FRAGMENT OF A CRANIUM OF AN EXTINCT MAMMAL,
INDICATIVE OF A NEW GENUS OF EDENTATA, AND FOR WHICH IS PROPOSED
THE NAME OF

GLOSSOTHERIUM.

“ La premidre chose & faire dans I'étude d’un animal fossile, est de reconnaitre la
forme de ses dents molaires ; on détermine par-1a s'il est carnivore ou herbivore ;™
says Cuvier, at the commencement of that series of splendid chapters in which
the ion of the extinct Pachy of the Paris Basin is recorded.” In the
present case, however, as in that of the Mammiferous animal whose fossil remains
we were last considering, the important organs, to which Cuvier directs our first
attention, are wantmg Nor are there here, as in the Macrauchenia, any remains
of the I to comp for the defici of teeth, and guide
us into the right track of investigation and comparison. The animal, the nature
and affinities of which are the subject of the following pages, is, in fact, repre-
sented in Mr. Darwin's collection, by nothing more than a fragment of the
cranium.

This fragment, which was found in the bed of the same river, (see p. 16,) in
Banda Oriental, with the cranium of the Toxodon, includes the parietes of the
left side of the cerebral cavity, the corresponding nervous and vascular foramina,
the left occipital condyle, a portion of the left zygomatic process, and, fortunately
also, the left articular surface for the lower jaw. The importance of this surface in
the determination of the affinities of a fossil animal has been duly appreciated,
since the relations of the motions of the lower jaw to the kind of life of each
animal were pointed out by Cuvier; lnn yet we should be deceived were we to
establish, in ity with the iated by Cuvier,* our conclu-
sion, from this surface, of the nature of the food of the extinct species under con-

* «Comm le genre de vie de chaque animal est tonjours en xapport avee les mouvements dont sn machoire
est susceptible, on retrouve dans Ia conformation des surfaces destinées & Farticulation, les particularités qui
semblent le déterminer d'avance. Ainsi dans les animaux qui vivent de chairs, substances filamenteuses qui
ne peavent dtro Gorasées, mais seulement coupées ot dechirées, lo mouvement do la mAchoire inféricure ne peut
Sexéouter que do haut én bas, - Dans les herbivores, les frugivores et les granivores, comme lo principal mouve-
‘ment est eclui de broiement pour éeraser, comprimer les herbes et les fruits, pour briser les grains ot les réduire,
en pilte, lo mouvement des machoires se fait encore de droite i gauche, of. réciproquement, on en méme temps,
de devant en arridre, en wn mot, dans un plan horizontal autant que dans un vertical : les uns représentent des
ciseau, les autres des meules de monlin,”
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sideration ; for the glenoid cavity is so shaped as to allow the lower jaw free motion
in a horizontal plane, from right to left, and forwards or backwards, like the move-
ments of a mill-stone; and, nevertheless, I venture to affirm it to be most probable,
that the food of Glossotherium was derived from the animal and not from the vege-
table kingdom ; and to predict, that when the bones of the extremities shall be
discovered, they will prove the Glossothere to be not an ungulate but an unguicu-
late quadruped, with a fore-foot endowed with the movements of pronation and
supination, and armed with claws, adapted to make a breach in the strong walls
of the habitations of those insect-societies, upon which there is good evidence in
other parts of the present cranial fragment, that the animal, though as large as an
ox, was adapted to prey.

We perceive, in the first place, looking upon the base of this portion of skull,
a remarkable cavity, situated immediately behind the tympanic bone, of nearly a
regular hemispherical form, an inch in diameter (fig. 2, 5, P1. XVI). The super-
ficies of this cavity appears not to have been covered with articular cartilage, for
it is irregularly pitted with many deep impressions; and I conclude, therefore,
that it served to afford a ligamentous attachment to the styloid element of a large
os hyoides. With this indication of the size of the skeleton of the tongue, is com-
bined a more certain proof of the extent of its soft, and especially its muscular
parts, in the magnitude of the foramen, for the passage of the lingual or motor
nerve (c. fig. 2 and 3). This foramen, (the anterior condyloid,) in the present spe-
cimen, is the largest of those which perforate the walls of the cranium, with the
exception of the foramen magnum; it is fully twice the size of that which gives
passage to the second division of the fifth nerve; its area is oval, and eight lines
in the long diameter, so that it readily admits the passage of the little finger.

It is only in the Ant-eaters and Pangolins that we find an approximation
to these proportions of the foramen for the passage of the muscular nerve of the
tongue ; and the existing Myrmecophagous species even fall short of the larger
fossil in this respect. Some idea of the size of the lingual nerve, and of the organ
it was destined to put in motion, may be formed, when it is stated that the foramen
giving passage to the corresponding nerve in the Giraffe,—the largest of the Ru-
minants, and having the longest and most muscular tongue in that order,—is
scarcely more than one-fourth the size.

With these indications of the extraordi of the tongue, we are
naturally led, in order to carry out a closer sad moreidatailed coriie /BT
fossil in question, to that group of mammalia in which the tongue plays the chief
part in the acquisition of the food. The size, form, and position of the occipital
condyle,—the magnitude of the occipital foramen, (which must here have some-
what exceeded three inches in the transverse diameter,)—the slope of the occipital
surface of the cranium from below, upwards and forwards, at an angle of 60°
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with the base of the cranial cavity—each and all attest the close affinities of
the present animal to the Edentata. More decisive evidence of the same
relationship will be adduced from the organization of other parts of the cranium.
The glenoid articular surface (a, fig. 2, Pl. XVL) is an almost flattened plane,
wider in the transverse than in the longitudinal direction; and, as in the genera
Myrmecophaga and Manis, it is not defended behind by any descending process.
In its general form it resembles the glenoid cavity of Orycteropus more than that
of the preceding Edentates; but, in Orycteropus, the articulation is defended
posteriorly by a descending process of the zygoma, and it is also situated rela-
tively closer to the os tympanicum.

Had the Glossotherium teeth? The extent of the temporal muscle, which is
indicated by the rugged surface of the temporal fossa, and by the well-marked
boundary, formed by a slightly elevated bony ridge, which extends to near the
line of the sagittal suture, together with the size of the zygomatic portion of the
temporal bone, and the remains of the oblique suture by which it was articulated to
the malar bone, enables me to answer this question confidently in the affirmative.
They will probably be found to be molar teeth of a simple structure, as in the Oryc-
teropus.

The evidence just alluded to of the existence of an os malw is interesting,
because this bone is wanting in the Pangolins; and its rudimental representative
in the true Ant-eaters does not reach the zygomatic process of the temporal bone,
which consequently has no articular or sutural surface at its anterior extremity.
In the presence, therefore, of the surface for the junction of the os male, and the
consequent evidence of the completion of the zygomatic arch, we learn that the
Glossothere was more nearly allied to the Armadillos and Orycterope. That its
affinity to the latter genus was closer than to the Armadillos we have most
interesting evidence in the form and loose condition of the tympanic bone: it is
represented of the natural size at fig. 4, PI. XVI. Through the care and attention
devoted to his speci by their gifted di this bone was preserved in
situ, as represented at d, fig. 1; but it had no osseous connection with the
petrous or other elements of the temporal bone, and could be displaced and
replaced with the same ease as in the Orycterope. This bony frame of the mem-
brana tympani, in the Glossothere, describes rather more than a semicircle, having
the horns directed upwards; it has a groove, one line in breadth, along its concave
margin, for the attachment of the ear-drum, and sends down a rugged process, half
an inch long, from its lower margin. In the Dasypodes and Myrmecoplage, the
tympanic bone soon becomes anchylosed with the other parts of the temporal ; it
is only in Orycteropus, among the existing insectivorous Bruta o Edentata, that it
manifests throughout life the feetal condition of a distinct bony hoop, deficient at
the upper part. The os tympanicum of Orycteropus, however, differs from that of
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Glossotherium, in forming part of the circumference of an ellipse, whose long axis
is vertical ; and in sending outwards, from its anterior part, a convex eminence,
which terminates in a point directed downwards and forwards.

Such appear to be the most characteristic features of the cranial fragment
under consideration, in which we have found, that the articular surface for the os
hyoides throws more light upon the nature of the animal of which it is a part,
than even the glenoid cavity itself. There now remains to be described as much
of the individual ch of the i bones as the specil exhibits.

The occipital bone, besides forming the posterior and part of the inferior
parietes of the cranium, extends for about half an inch upon the sides, where the
ex-occipital element is articulated by a vertical suture with the mastoid element
of the temporal : this suture is situated in a deep and well-marked muscular depres-
sion (¢, fig. 1), measuring three inches in the vertical, and upwards of one inch in
the transverse direction. The other sutures, uniting the occipital to the adjoining
bones, are obliterated. The breadth of the occipital region must have exceeded
the height of the same by about one-third. The condyle extends nearly to the
external boundary of the occipital aspect of the cranium; there is situated,
external to it, only a small ovate, rounded and smooth protuberance. The slightly
concave surface of the occipital plane of the cranium is bounded above by a thick
obtuse ridge, the muscular impressions are well sculptured upon it. It is traversed
transversely at its upper third by a slightly elevated bony crest; and the surface
below this ridge is again divided by a narrower intermuscular crest, which runs
nearly vertically, at about an inch and a half from the external boundary of the
occipital plane. As a similar crest must have existed on the opposite side, the
general character of the occipital surface in the Glossothere would resemble that
of the Toxodon. A similar correspondence may be noticed in the terminal
position of the condyle, and the slope of the occipital plane.

Above the transverse ridge, the rough surface of the occipital plane slopes
forward, at a less obtuse angle with the basal plane, to the first named ridge
which separates the occipital from the coronal or superior surface of the skull.
The contour of this surface runs forwards, as far as the fragment extends, in
an almost straight line: the extent of surface between the temporal muscular
ridges must have been about five inches posteriorly, but it decreases gradually
as it extends forwards: all that part which is preserved is quite smooth. The
attachment of the fasciculi of the temporal muscle, and the convergence of their
fibres as they passed through the zygoma are well marked on the sculptured
surface of the bone. The zygomatic process is relatively stouter than in Oryete-
ropus: it is prismatic: the external facet is nearly plane: the superior is con-
cave, and increases in breadth anteriorly: the inferior surface offers a slight
convexity behind the flattened articular surface for the lower jaw. The margin
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of the zygoma formed by the meeting of the upper and lower facets presents
a semicircular curve, extended transversely from the cranium, and directed
forwards.

The anterior extremity is obliquely truncated from below upwards and
forwards, and presents a flattened triangular surface indicative of its junction
with an os malw : the space between this extremity and the side of the cranium
measures one inch and nine lines across, and thus gives us the thickness of the
temporal muscle. The distance from the origin of the zygoma to the occipital
plane is relatively greater than in Orycteropus; Glossotherium is in this respect
more similar to Myrmecophaga and Manis.

The sphenoid bone forms a somewhat smooth protuberance below and behind
the base of the zygoma. The tympanic bone is wedged in between this protuberance
in front, and the mastoid process behind. The chief peculiarity of the broad
mastoid is the regular semicircular cavity at its under part for the articulation
of the styloid bone of the tongue. This depression is separated below by a
broad rough protuberance from the foramen jugulare, (f, fig. 2, PL X VL) which
is immediately external to, and slightly in advance of the great foramen con-
dyloideum, ¢. A small rugged portion of the os petrosum separates the jugular
from the carotid canal, which arches upwards and directly inwards to the side of
the shallow sella turcica, (the external and internal orifices of the carotid canal
are shown at g, figs. 2 and 3). The chief protuberance on the basis cranii is a
large and rugged one, serving for the attachment of muscles, and due chiefly to
the expansion of a great sinus in the body of the sphenoid. This protuberance
is separated from the smaller sphenoid protuberance before mentioned by a
large groove continued downwards and forwards from the tympanic cavity, and
containing the Eustachian tube, which does not traverse a complete osseous
canal. Immediately internal to the glenoid cavity is the large orifice of the canal
transmitting the third division of the fifth pair of nerves, the principal branch of
which endows the tongue with sensibility ; this foramen (%, fig. 2) is rather less
than that for the muscular nerve of the tongue.

The internal surface of the present cranial fragment affords a very satis-
factory idea of the size and shape of the brain of the extinct species to which it
belongs. It is evident that, as in other Bruta, the cerebellum must have been
almost entirely exposed behind the cerebrum; and that the latter was of small
relative size, not exceeding that of the Ass; and chiefly remarkable, as in the
Orycterope, Ant-eater, and Armadillo for the great development of the olfactory
ganglia. The antero-posterior extent of the cribriform plate, as exposed in this
fragment, is three inches, and the complication of the cthmoid olfactory lamelle
which radiate from it into the nasal cavity is equal to that which exists in the
smaller Edentata (fig. 3, PL. XVI). The nasal cavity is complicated in Glosso-
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theriwm by the great number and capacious size of the air-cells which are in
communication with it : these extend over all the upper, lateral, and back parts
of the cranial cavity, as far even as the upper boundary of the foramen magnum :
they also occupy the anterior two-thirds of the basis cranii. The external con-
figuration of the skull would, therefore, afford a very inadequate or rather
deceptive notion of the capacity of the cerebral cavity, were not the existence
and magnitude of these sinuses known. The interspace of the outer and inner
tables of the cranium are separated above the origins of the olfactory ganglia
for the extent of three inches: above the middle of the cerebrum they are an
inch and a half apart; at the sides of the cranium the interposed air-cells are
from one to two inches across; at the back part of the cranium about one inch.
The sinuses have generally a rounded form.

The foramen rotundum, (through which in figure 3 a probe is represented
as passing), and the foramen ovale are situated close together, within a common
transversely oblong depression (i). The carotid canal (g) opens into the outer
side of the commencement of this wide channel, which conducts the great fifth
pair of nerves to the outlets of its two chief divisions.

The petrous bone projects into the cranial cavity, in the form of an angular
process with three facets : the foramen auditorium internum (%), and the aque-
ductus vestibuli, are situated on the posterior facet. Immediately behind the os
petrosum is the foramen lacerum jugulare (2, situated at the point of convergence
of the vertical groove of the lateral sinus, with a groove of similar size continued
forwards from above the anterior condyloid canal. The plane of the internal
opening of this canal (c, fig. 3) is directed obliquely inwards and backwards, and
the lateral wall of the foramen magnum behind the foramen condyloideum slopes
outwards to the edge of the condyle. Immediately internal to the foramen con-
dyloideum is a small vascular foramen conducting a branch of the basilar artery
into the condyloid canal, for the nourishment, doubtless, of the great lingual
nerve.

In the relations of the plane of the internal orifice of the anterior condyloid
foramen with that of the foramen magnum, we search in vain for a corresponding
structure in any of the Mammiferous orders, save the Edentata:* and among
these the Orycterope comes nearest the Glossothere in this respect. In the
degree of development of the internal osseous ridge giving attachment to the
tentorium cerebelli, the Ant-eaters and Armadillos more resemble the Glossothere
than does the Orycterope; in which a continuous bony plate arches across the
cranial cavity : in the Manis a still greater proportion of the tentorium is ossified,

* In the monotrematous Echidna, the largo canal for the lingual nerve has a widely different direction and
course from that in the placental Edentata.
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and it consequently recedes the furthest amongst the Edentata, in this, as in most
other particulars of the cranial organization, from the Glossothere. The chief
distinctive peculiarity in the cranium of the Glossothere, so far as it can be studied
in the present fragment, and compared with that of other Edentata, is the deep,
well-marked, ici styloid d ion, above describe

A question may arise after perusing the preceding evidence, upon which the
present fossil is referred to a great Edentate species nearly allied to the Oryete-
ropus, whether one or other of the lower jaws, subsequently to be described, and
in like manner referable, from their dentition, either to the Orycteropodoid or Dasy-
podoid families of Edentata, may not have belonged to the same species as does
the present mutilated cranium. I can only answer, that those jaws were dis-
covered by Mr. Darwin in a different and very remote locality,—that no fragments
or teeth referable to them were found associated with the present fossil; and that,
as it would be, therefore, impossible to determine from the evidence we have now
before us, which of the two lower jaws should be associated with Glossotherium ;
and as both may with equal if not greater probability belong to a totally distinct
genus, it appears to me to be preferable, both in regard to the advancement of
our knowledge of these most interesting Edentata of an ancient world, as well
as for the convenience of their description, to assign to them, for the present, dis-
tinet generic appellations.

The figures in Plate XVI. preclude the necessity of a table of admeasure-
ments of the cranial fragment of Glossotherium.

DESCRIPTION OF A MUTILATED LOWER JAW AND TEETH, ON WHICH IS FOUNDED
A SUBGENUS OF MEGATHERIOID EDENTATA, UNDER THE NAME OF

MYLODON.

Tie genus Megalonyw, as is well known, owes its name and the discovery of the
fossil remains on which it was founded, to the celebrated Jefterson,* formerly Pre-
sident of the United States. Cuvier, from an examination of a single tooth, and
the casts of certain bones of the extremities, especially the terminal ones, deter-
mined the ordinal affinities of this remarkable extinct quadruped.t But while he

* Transactions of the Philosophical Society of Philadelphia, ol. iv. p. 246.

 Lis relations to the Edentata, previously conjectured by Dr. Wistar, are proved in the Annales du M
fom. V. p. 358 its more immediate affnities as an anncctant form in that group are discussed in the e
the Ossem. Fossiles, of 1833, tom. v. pt. 1. p. 160.
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 retained the name of Megalonyx, and used it in a generic sense, Cuvier offered no
characters whereby other fossil remains might be generically either distinguished
from, or identified with the Megalonyx Jeffersonii, unless, among such remains
there happened to be a tooth, or a claw exactly corresponding with the descriptions
and figures in the Ossemens Fossiles ; and when, of course, a specific identity, and
not merely a generic relationship would be established.

The greater part of Cuvier’s chapter on Megalonyx is devoted to the beautiful
and justly celebrated reasoning on the ungueal phalanx, whereby it is proved to
belong, not to a gigantic Carnivore of the Lion-kind, as Jefferson supposed, but
to the less formidable order of Edentate quadrupeds ; and Cuvier, in reference to
the tooth,—the part on which alone a generic character could bave been founded,
—merely observes that it resembles at least as much the teeth of one of the great
Armadillos, as it does those of the Sloths.*

In the last edition of the Régne Animal, Cuvier introduces the Megatherium
and Megalonyx, between the Sloths and Armadillos; but alludes to no other
difference between the two genera than that of size,—‘ I'autre, le Megalonyz, est
un peu moindre.” (p. 226.) Some systematic naturalists, as Desmarest, and
Fischer, have, therefore, suppressed the genus, and made the Megalonyx a species
of Megatherium under the name of Megatherium Jeffersonii. The dental charac-
ters of the genus Megatherium are laid down by Fischert as follows : —* Dent.
prim. et lan. 3. molares +-%, obducti, tritores, coronide nunc pland transversim sulcatd
nunc medio excavatd marginibus prominulis.” That Megalonyx had the same number
of molares as Megatherium, (supposing that number in the Megathere to be cor-
rectly stated, which it is not,) is here assumed from analogy, for neither Jeffer-
son, Wistar, nor Cuvier, — the authorities for Megalonyx quoted by Fischer —
possessed other means of knowing the dentition of that animal than were afforded
by the fragment of a single tooth.

Now the almost entire lower jaw about to be described offers, in so far as
respects the general form and structure of the teeth, the same kind and degree of
correspondence with the Megatherium, as does the Megalonyx Jeffersonii of
Cuvier : and, what is only probable in that species, is here certain, viz., an agree-
ment with the Megatherium in the class, viz. molares, to which the teeth exclu-
sively belong. The question, therefore, on which I find myself, in the outset,
called upon to come to a decision is, as to the preference of the mode of viewing
the subject of the generic relationship of the Megalonyx adopted by Desmarest,
Fischer, &c., or of that, on which Cuvier, and after him Dr. Harlan, have prac-
tically acted : whether, in short, the genus Megatherium is to rest upon the more

* Speaking of this tooth, Cuvier observes, “Je I'avois cru d’abord nécessairement de paresseux ; mais aujourd-
hui que je connois mieux l'ostéologie des divers tatous, je trouve qu’elle ressemble au moins autant & une dent de
I'un des grands tatous.—Loe. cit. p. 172.

+ Synopsis Mammalium,
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ILLUSTRATIONS OF
THE ZOOLOGY OF SOUTH AFRICA:

Consisting chily of Figures and Descriptions of the Objects of Natural Uistory collected during an Expedition
into the Interior of South Africa, in the years 1834, 1835, and 1836, fitted out by

«The Cape of Good Hope Association for Exploring Central Africa.”

TOGETHER WITH

A SUMMARY OF AFRICAN ZOOLOGY,

AND AN INQUIRY INTO THE GEOGRAPHICAL RANGES OF SPECIES IN THAT QUARTER OF THE GLOBE.

BY ANDREW SMITH, M.D.

SURGEON To THE FORCES, AND DIRECTOR OF THE EXPEDITION.

FProspertus.

T Cape of Good Hope is now acknowledgad to bo ono of the greatest avennes as yet opened for the researches of the
Natume, s Colony in that part of Southern Africa s the key to a large portion of an extensive continent which fs still
bt yery partially explored; and the field to which it admits the scientific traveller is rich to exuberance in the variety and
novelty, both of animal and vegetable life. .

Stimulated by the prospect of Discovery in a quarter so fertle i interest, « Lho Cape of Good Hope Association for
Eaploring Contral Africa” was established in. 18335 and in 1836, an Expedition fitted out by that body, consisti
{hikty-four persons, and dirccted by Dr. Smith, after an absenco of nincteen months, and penetrating as far as
e e turned to Cape Town laden with a varioty of curious and important specimens in Natural History, &e.

Previously to this period little information has been funished, in a shape calculated to cnable the public to form
scourns Meaa of the varions animated beings by which these regions are inhabited. Tho splendid publication of Le Vaillant,
Bt ol bo mentionad as forming an exception, pro tanto; bu, this includes only & portion of the Birds of the most
o e extremity of tho country, and a work therefore extensive enough to comprehend the various depariments of

still a desideratum.

‘Mombors of The Cape of Good Hopo Association for Baploring Central Africa found themselves, on the return of
o ro  Emedition, in a Stuation o supply at least some portion of the existing deficencies ; but their funds, even
5 ad oo possible to divert them to such an objeot, were altogether inadequate to defray the expenso of laying the result *
oo beforo the world, Under such circumstances, it was décided that Dr. Smith, the dixector of the B
 eed on bis armival in England, to wait upon Lord Glenclg, for the purposo of making him acquainted
e viows of the Socicty, in the hope that Government might be induced to assist in the publication of

This Tiope has not becn disappointed. At the recommendation of the Scoretary of State for th Colonial Department,
tho Lne Commissioners. of Her Majesty’s Treasury have been pleased, by a pecuniary grant, to enable the Socicty to

e fes labours, without infringing upon the funds raised solely for tho purposes of discovery ; and
Bl e el awhile it places the work within reach of most of the friends and promoters of science, will not, it is
oped, be found inconsistent with the interest and importance of the subject.

"Pho materials for the work now offered, under such patconage, to the public, will consist of piotorial illustrations of
e o four hundred subjeets of the animal kingdom, all of which have been collected to the south of 23° 28
South latitude ; and will compr

Tirst, and principally, unknown animals ;

Secondly, animals known, but not et figured ; and

Tatly, chch as have been imperfectly figured ; but of which the Association is in possession of acourate drawings.

The Entomelogical portion of the work will be from the pen of W. 8. Macleay, Esq., who has kindly undertaken
it department. The rost of the descriptions will be furnished by Dr. Smith, who will 2dd a summary of African

Zisology, and an inquiry into the Geographical ranges of species in that quarter of the Glube.

@onditions of Publication.
he Work will appenr periodically ; and it is estimated that the whole will be completed in about thirty.four
Drice, on an average, Ten Shillings cach.  As it will bo necessary that the plates bo published promiscuously, they
B rranged in five divisions, viz. MausaLTa, Aves, Piscss, Repriuis, and Tnventesnars, The plates of each
e will be numbered independently, and the letter-press descriptions left unpaged, so that on the work being

of the:
completed, they may be arrangod cither agreeably to the general olassified order which will accompany the last number,
or according to the particular views of the purchasers.

e wholo of the Plates will bo engraved in the highest style of Axt, from Drawings taken expressly for this Work,
and beautifully colouréd after Nature.

THE FIRST FIVE PARTS ARE NOW READY.
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