














Osteology of the thoracic limb of the African elephant

expanded and larger. The radius is curved in a late-
ral direction along its longitudinal axis.

The Fovea canitis radii, on the proximal surface of
lis  ped like an iscoceles triangle,
with the apex facing laterally. It is lightly concave
in the region of the apex and convex towards the
base. The articular surface is continued along the
caudomedial surface of the head to form a Circum-
ferentia articularis for articulation with the ulna.

The neck, Collum radii, is the constricted segment
directly below the head. The cranial surface is
rough for muscular attachment, representing the
Tuberositas radii. Caudally the neck is rough and
irregular for attachment to the ulna.

The shaft, Corpus i, is continued distally from
the neck. Itis bilater s/ compressed in the proximal
third of its length. Distal to the area representing the

lial tuberosity, an elongated rough area occurs
on the cranial surface. Towar . the middle portion
of the shaft the bone is rounded cranially, but in the
distal half it is flattened craniolaterally. The medial
surface of the shaft is concave and rough. The dis-
tal third of the shaft expands in a craniomedial and
caudolateral direction.

The cranial surface of the shaft, Facies cranialis,
presents an irregular outline. This is due to the out-
ward curve alongits s and the shape of the shaft.
The cranial border or the shaft is represented by a
longitudinal ridge. The ridge des out along the
convex portion of the shaft.

The caudal surface of the shaft, Facies caudalis,
has an irregular appearance. There is a prominent
area for muscular attachment along its proximal half
which has a lateral slope. This rough area is proxi-
mally separated from the neck by an oblique vascu-
lar groove. The distal half of the caudal surface of
the shaft presents a narrow surface which is demar-
cated laterally by a fairly sharp line and medially by
a rounded border. The caudal surface of the shaft
widens towards the distal epiphysis.

The lateral surface of the shaft, Facies lateralis, pre-
sents the lateral pi  of the area for muscular
attachment described in caudal view. The nutrient
foramen of the shaft is situated between the proxi-
mal and middle thirds of the shaft, directly above a
rough fongitudinal area over the caudal side of the
surface. The distal region expands towards the
epiphysis.

The medial surface of the shaft, Facies medialis,
presents a large rough area along the proximal half.

The Trochlea radii forms the distal extremity of the
bone. It is the largest part of the radius and is
irregularly triangular in shape with the base
directed caudally. The articular su \ce, Facies arti-
cularis carpea, is much more extensive caudally
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than cranially. Caudally the articular surface is con-
vex in both directions and stretches almost up to
the epiphyseal line. Laterallv this caudal part
extends on the 1 tened lati | s [ ity
distal to the epiphyseal line, an egg-shaped articu-
lar surface, the Incisura ulnaris, occurs for articula-
tion with the distal end of the ulna. Medially, the
Processus styloideus is represented by 2 rough
convexities, separated from each other by a slight
depression. The proximal convexity lies directly
below the epiphyseal line, while the distal convexity
lies directly above the articular surface. There are
no clearly defined grooves on the dorsal surface.
Numerous foramina occur along the non-articular
surfaces of the distal extremity. The largest
foramina are found laterally, where the bone is very
rough.

Ulna (Fig. 8,9, 12-15)

The ulna of an adult is approximately 5 X hea-
vier than the radius. For descriptive purposes it can
be divided into a body or shaft and 2 extremities.
The proximal extremity, the Olecranon, projects
beyond the radius. The Tuber olecrani is massive,
especially caudolaterally. The dorsal surface of the
olecranon presents a broad, caudally convex sur-
face which narrows towards the Processus anco-
neus. The surface is rough and contains numerous
foramina. Below the Tuber olecrani the bone is
bilaterally compressed to form a fairly sharp caudal
border which is continuous with the caudal border
of the shaft.

The undivided trochlear notch, Incisura trochlearis,
faces cranially and its proximal part is as wide as it
is high. It is concave in an axial plane and gently
convex in a mediolateral plane. The proximally
placed Processus anconeus is wide and rounded.
The trochlear notch is continued distally by the
medial and lateral coronoid processes, Processus
coronoideus medialis and Processus coronoideus
lateralis. The medial process is bigger than the late-
ral one and both articular surfaces are slightly
concave.

The shaft, Corpus ulnae, is flattened cranially.
Proximally it is triangular in cross section, while it
gradually assumes an almost sqguare shape
towards the distal extremity. The cranial surface is
characterised by a rough area for attachment to the
radius, extending from the proximal end in a disto-
medial direction. There is a deep concavity proxi-
mally, the Incisura radialis, and an articular surface
above it along the cranial surfaces of the coronoid
processes. The articular area on the lateral side is
larger than that on the medial side. The lateral sur-
face of the shaft is marked by a fairly sharp, straight
cranial border and a sloping concave caudal
border which narrows down from the olecranon
towards the shaft. A clear line runs along the lateral
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covered with articular cartilage and contains 2-5
foramina. The palmar surface is relatively smooth
and rounded, except distally where there is a
depression. The middle phalanx of digit 3 is the
only bone in the series which is bilaterally symmet-
rical. The large, oval articular surface is slightly con-
cave dorsopalmarly, the distal extremity is relatively
smooth and slightly concave from side to side, but

not a typical articular surface. The dorsal
surface of the bone contains numerous foramina, a
transverse line proximally and a depression cen-
trally, flanked by a medial and lateral tubercle.
There is a flattened area on each side for ligamen-
tous attachment. The palmar surface of the bone
has a wide, smooth, sloping central area. One or 2
large foramina and a variable number of smaller
ones may occur in this surface. The middle phalanx
of digit 4 differs from that of digit 3 in the following
aspects: it is irregular in shape, with its longitudinal
axis sloping axially; is wider proximally; the smaller
distal extremity slants from lateral to medial. The
middle phalanx of digit 5 is the smallest of the
series and is almost quadrilateral in shape. The
proximal articular surface is oval in outline and
gently saddle-shaped or flat. The distal extremity
ends in a blunt point directed axially.

Digits 2-4 possess a small distal phalanx each. The
unusual shape, namely a pointed process on each
side, and a 3rd, shorter distally directed tubercle,
suggests the possibility that this bone represents a
fused distal phalanx and sesamoid. On palmar view
there js a smooth round central area, flanked by
relatively long horizontal processes. The bone of
the 4th digit has the longest processes. These
bones do not articulate with the middle phalanges.
They are firmly attached to the corium of the
respective nail/hoof and are separated from the
middle phalanges by a thick cushion of connective
tissue (Fig. 29).

The proximal sesamoid bones (Fig. 24, 25 & 28) are
found in pairs which articulate with each other, on
the palmar facets of the trochlea of metacarpals
2-5. A single flattened sesamoid bone is found in
the same position on metacarpal I. The lateral sesa-
moid bone is larger than the medial bone in digits
3-5. In digit 2 however, it is the medial (abaxial)
sesamoid which is bigger. The largest sesamoid is
the lateral (abaxial) of digit 5. The relative size of
each sesamoid corresponds to the articular facets
on the trochlea of the corresponding metacarpal
bone.

DISCUSSION

The descriptions of the proximal bones of the fore-
limb of the African elephant in the available litera-
ture are very brief, but our findings are in agree-
ment with Flower & Lydekker 1891, as reported by

FIG. 29 Topography of digit 3. Semi-schematic rendering of
dorsal view

Gussgen 1988 and Sikes 1971. The constant pre-
sence of the ossified scapular cartilage in young
adults and older animals has not been reported
before.

The presence of 8 carpal bones was described by
early workers (Waldhofer 1889; Baur 1889-1900;
Schiesinger 1912 and Grawlenko 1924 as reported
by Gussgen 1988). The bones of the manus were
also described and photographed by Sikes (1971).
Considerable confusion marks the descriptions of
the phalanges. We believe this to be due to the
atypical position and possible function of the distal
phalanges of digits 2—4. They do not articulate with
the middle phalanges, are relatively very small and
are attached to the respective nails. Our numerical
findings of the phalanges correspond to Virchow
(1910a) and Eales (1928-1929) as reported by
Gussgen (1988).
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