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INTRODUCTION

The rhinoceros remains described in the present paper are from the
‘E’ Quarry at Langebaanweg, situated approximately 32°58'S, 18°9’E in the
Sandveld region of the south-western Cape Province, some 105 km N.N.W. of
Cape Town. They are more abundant than those of any other large mammal in
the Langebaanweg fauna. The literature on the geology and palaeontology of
the Langebaanweg deposits Is reviewed in Hendey (19704} ; the geological age
is discussed in Hendey (19706) and Maglio & Hendey (1970). The ‘E’ Quarry
rhinoceros has been cited as Diceros aff.bicornis, but I found it to be a very early
Ceratotherium, the same as that from Kanapoi, Ekora and Lothagam-1 in
N.W. Kenvya described as Ceratotherium prascox Hooijer & Patterson (1972). This
species is still very close to a Diceros like D. bicornis (L.} in some dental characters
which take the eye even at a cursory look, such as the transversely placed
proto- and metaloph, absence of medifosscttes, well-developed paracone style,
and angular antero-internal crown corners. In these as well as other characters
the fossil teeth from Langebaanweg and those of D. bicornis differ from those of
Ceratotherium simum (Burchell}, which has obliquely placed proto- and metalophs,
medifossettes, no paracone style, and rounded antero-internal crown angles.
We believe that Ceratotherium praecox is directly ancestral to the living C. simum,
and its occurrence at the Kenya sites, near the 4 million year level {(Maglio
1970; Cooke & Maglio 1971; Bishop 1971a: 511} is perfectly in accordance
with the Late Pliocene age that is now becoming accepted for the Langebaanweg
deposits.
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Abbreviations used in this paper are:
K.N.M. Kenya National Museum
L.M. Leiden Museum
M.C.Z. Museum of Comparative Zoology, Harvard University
S.AM. South African Museum

CERATOTHERIUM PRAECOX Hooner & PaTTERsON
Ceratotherium praecox Hooljer & Patterson 1g72: 14.

The present species was based on three incomplete skulls and mandibles
with teeth, some fragments without teeth, an upper molar and an imperfect
humerus from Late Pliocene sites in north-western Kenya. The Langebaanweg
rhine collection comprises four upper dentitions, parts of three skulls and ten
mandibles (mostly with teeth}, 100 isolated upper and 56 isolated lower cheek
teeth, § upper incisors, 20 deciduous cheek teeth, and 650 postcranial bones.
The cranial and dental characters of the Langebaanweg rhinoceros are the same
as thosc of the Kenya collection already described, but the Langebaanweg
collection adds to our knowledge of the species mformation on the upper
incisors and milk teeth which were unknown before, and the postcranial
characters which were virtually unknown until the Langebaanweg material

became available. The data provided in the present paper show the amount of

individual variation within a single species of Pliocene rhinoceros, It is not
saying too much now that C. fraesex odontologically and esteologically is better
known than its extant descendant, although, of course, its external characters
are for ever lost to us.

The cranial characters of the present species arc as follows: dorsal surface
mare concave, posterior portion less extended behind, occiput less posteriorly
inclined, nuchal crest less thickened than in Ceratotherium simum. The premaxillae
bear two incisors each, about 10 mm in diameter. The symphysial part of the
mandible is narrower than in C. simum, and similar to D. bicornis. The premolars
and molars (upper as well as lower) are more hypsedont than thosc in D. bicornis,
but decidedly less so than in C. simum. The flatiened ectolophs, marked protocone
folds in the molars, strong internal cingula in the premolars, angular antero-
internal corners of the crowns in premolars and molars alike, the posterior
hulging of the protocones, which make up three-fifths of the internal crown
faces, the medifossettes that rarely occur (mostly in P2-% and M3, if at all}, and
the medisinus and posisinus depths being very nearly equal, all these are
characters shared by the Kanapoi and the Langebaanweg C. praecos.

The species in question is rather Diceros-like in skull and deatition, the
teeth differing in their relatively higher crowns, with a flatiened ectoloph on
which the paracone style is almost completely suppressed, the postsinus being
very nearly as decp as the medisinus, and the posterior protocene bulge slightly
more marked. In these points the Kanapoi and Langcbaanweg rhinoceros is
evolving toward the Quaternary Ceratotherium simum, in which the crown height

A LATE PLIOCENL RIINQCERDS FROM LANGEBAANWEG, CAPE PROVINCE ]53

is stll greater, the paracone style completely suppressed and the parastyle
raised, forming a concave arca on the cctoloph where the paracone style had
been, medifossettes are common, formed bv the union of crochet and crista,
postsinus and medisinus arc equal in depth, the protoconc bulge is more
marked, the protoloph is obliquely placed and the antero-internal crown angles
are rounded. In the early subspecies C. mnam germanoafvicanum (Hilzheimer),
which is indistinguishable frem the extant €. sire sonwm cranially, and which
oceurs at Laetolil, the basal Olduvai Beds, and Chemeron Formation locality
JM.go (—g1), the crowns are not guite so hypsedont and the metaloph is still
transversc in its conrse rather than eblique ag in the modern form, although the
rounded antero-internal crown angles and the medifossettes of C. simum
germanoafricanum are as in C. simum simum. In my earlier paper on Pleistocene
East African rhinoceroses (Hooijer 196g), published at a time when T had not
vet studied the material from Kanapoi, Lothagam-1 and Ekora, [ referred
;pccime:ns from the Chemeron Formation, locality J.M.507, and from the
Mursi Formation of the Ome Basin { —lower level of the Omo collection made
by Mr. R. E. F. Leakey in 1967} to C. simum germanoafricanum which 1 now
recognize as belonging to Ceratotherium fraecox instead ; this will be dealt with in
the final section of this paper. 'The discovery of Ceratotheraum praecox vindicates
the view of Thenius {1955 thal Ceratotherium split ofl from the Diceros stock

sometime inh the Pliocene,

DENTITION AND SKULL

The individually youngest upper dentition, L1j035, comprises PA-M?
from the right side as well as M'=? sin. (PL z1]. The crowns of P?and M2 dext.
only are virtually complete. ‘There was a DM or P! as there is an anterior facet
on P2,

P2 is worn down to a height of 28 mm externally. The external enamel
layer is missing for the mast part; only the metastyle portions remain. There is
a .\:cry marked internal cingulum, rising on the protocone and the hvpocone
from its lowest point at the medisinus entrance. The internal portions c.)f'
protoloph and metaloph arc connected at their bases by a sma]l.l-idgt:‘; tl}erc 18
a small pit between it and the internal cingulum. The mcdisinus is slightly
deeper than the postsinug, and there is a very small crochet, hardly more than
a point. )

P2, worn to 45 mm from the base externally, has a very prominent mtf:rnz..l
cingulum, reaching its lowest point at the entrance to the medisinus, which is
narrow and V-shaped. Therc is 2 very weak crochet, and no crista or ante-
crochet. Medisinus and postsinus arc cqual in depth. The ectoloph is flattened,
with a weak cingulum; there is no parastyle fold or paracone style: The
protoloph is hardly indented anteriorly, but there {s a vertical groove in the
metaloph marking off the hypocone.

P, with an external height as worn of o mm, has the flattened ectoloph
detached from the remainder of the erown, which shows the narrow, V-shaped
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medisinus entrance, the heavy internal cingulum, weak crocher, and the
medisinus depth equal to that of the postsinus, as in P3. An internal view of
P2-t dext. of L13035 is given in Plate 25, top.

ML, the right of which lacks most of ectoloph and protoloph, and the left
of which is entire but for the antero-external angle, is worn to a height of
52 mm externally. The lingual entrance to the medisinus is V-shaped, and there
is an anterior fold in the metaloph marking off the hypocone. This molar, in
contrast to the premolars, has a deep fold anterior]y in the protoloph marking off
the protocone (the protocene fold}, a strong crochet extending all across the
medisinus, not receding near the base, and the internal ¢ingulum hardly
marked except along the protocone and for a tubercle at the entrance to the
medisinus. The inner portion of the protoloph is recurved backward, forming
three-fifths of the internal surface. The ectoloph is flattened, without styles,
and medisinus and pestsinus are of the same depth.

M2, nearly entire on both sides, is worn to 75 mm from the exiernal base,
This is clearly a hypsodont tooth, the anteroposterior diameter of the ¢rown
being fio mm externally. A weak paracene style is seen in the upper part of the
crown only, to 6o mm from the base, flattening out further roetward. There is
no groove marking off the hypocone, but the description of M! would otherwise
fit the M2

M? of dentition L13035, both incomplete behind, are go mm high as worn
and the length of the outer surface is about 75 mm. The marked protocone fold,
internal protocane cingulum, and strong, even bifid crochet, are as in the other
molars of this individual, The paracone style is weak but discernible, reaching
from the top of the crown to approximately 50 mm from the crown base.

Another upper dentition, Logig, likewise consists of isolated teeth, which
are P2-M? dext. and P*M' sin. (Pl. 22). They are rather well preserved
although a number of crown angles are missing.

P? is just 20 mm high as worn externally. The medisinus is still open
internally. It shows a crochet united with a small crista so that a medifossette is
formed. The same [eature is seen in both P2, which are worn down externally
to 35 mm from the crown base. The protocone fold, which is preserved only in
P? dext., is more marked than that in P? of dentition L130735. The postsinus is
almost as deep as the medisinus; the ectoloph is just as flattened, with a weak
cingulum, and the internal cingulum is just as prominent as that in P3 of
Lr3o035. P4, present on both sides in Lagig, is 45 mm high as worn externally,
and the right specimen has an imperfectly formed medifossette, while the left
has a bifid crochet and a small crista that do not join. There is no difference in
depth between the postsinus and the medisinus, and the ectoloph and the
internal cingulum are as in P%,

M, on both sides, has a particularly powerful crochet, nearly twice as
thick as that in M of L13035, but no crista. The external crown height is 35 mm,
as worn, In addition to the anterior protocone fold there is an internal indenta-
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tion in the protocone as seen in M! sin. The posterior bulging of the protocone
is such that it forms threc-fifths of the internal crown face. There is a distinct
hypocone fold, visible in both the right and the left molar., The internal
cingulum is not preserved in these molars but externally there is 2 very weak
cingulum, mainly posteriorly, as in all the molars, The ectoloph is flattened, and
the narrow pestsinus appears to be slightly less deep than the medisinus,

The M? dex:. of Lagrg, 50 mm high as worn, has a crochet that is not
thickened; it is recurved outward at the apex but the crista is just barely
indicatcd and no medifossette is formed. The posterior bulging of the protocone
is such that it occupies 27 out of the 45 mm long internal basal anteroposterior
diameter. The lingual entrance to the medisinus is V-shaped, and the protocone
is indented lingually. The portion of the crown that would have shown the
protoconc fold is missing; the hypocone fold is weakly developed, and so is the
internal cingulum ; the ectoloph is flattened, without styles. The two sinuses are
equally deep.

M dext, of Lastg lacks most of the outer surface (ecto-metaloph) so that
no measurcments can be given. It has a crown height as worn of about 60 mm.
There is a very marked protocone fold, and a weak cingulum on the depressed
internal surface of the protocone. The crochet is well-developed and there is a
crista, too. These projections, however, remain separate down to the bottom of
the medisinus. On this rather worn molar there is no trace of a paracone style
such as we see on less worn specimens; the paracone style is no longer visible
in the basal 50-60 mm of the crown,

The next upper dentition to be deseribed is Lig747 (P 23). Of this st of
teeth the small anterior premolar PL, or a persisting DM?!, is preserved on the
right side, as the teeth are still in sétn in the maxillary, It is about 23 mm
anteroposteriorly, and about 20 mm transversely; nothing can be said about its
structure as the crown is worn flat.

P2 is nearly entire on both sides. Although the worn crown height is the
same as that in P? of L2519 (20 mm) the valley between protocone and hypocone
is closed as wear has reached the bottom of the sinus in between, There is a
rather strong internal cingulum, and a pit is formed between it and the joint
bases of proto- and hypocone, as in P? of L.13035. Postsinus and medisinus are of
equal depth. There is a crochet but ne crista.

P? lacks the entire outer surface on the left side, and has only the antero-
external angle on the right. The protocone fold is weakly developed. The
internal cingulum s very marked, continuous with that on the anterior surface,
and it carries a series of tubercles. It extends all along the protocene, reaching
its lowest point at the narrow medisinus entrance, and rises along the hypocone,
i.e. the same devclopment that we noticed in the premolars of the two upper
dentitions dealt with above. There is only a crochet, which is not very prominent,
making the central portion of the medisinus rather wide. The depth of this
portion of the medisinus is the same as that of the postsinus.
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P, the worn cctoloph height of which is 40 mm, is rather damaged on the
left but well preserved on the right side. There is a paracone style, which is
rather more developed than that in the less worn dentitions L.13o35 and Lagig;
in these teeth there is no trace left of the paracone style, but in Lig747 it
continues to about 20 mm from the crown base. There Is a weak ecxternal
cingulum along the pesterior moiety of the ectoloph. The posterior bulging of
the protocone occupics three-fifths of the internal surface of the crown. The
internal cingulum is less developed, and the crochet more prominent than that
in P% The protocone fold is hardly shown. The medisinus is as deep as the
postsinus and has a narrow, V-shaped entrance.

M!, which is between 20 and 25 mm in worn ectoloph height, has the
protocone fold well marked. The protocone takes up 30 out of the 50 mm of
internal antcroposterior crown diameter, and is slightly indented internally.
The bottom of the narrow internal medisinus enirance is almost reached by
wear, but its central portion is still about 15 mm deep, which s also the depth
of the postsinus. The very thick crochet is free from the ectoloph at the level of
wear. In M? dext. it would have closed off a medifossette with the small crista
if wear had proceeded some 5 mm more, hut in M! sin. no medifossetie would
have been formed in this way. In this advanced stage of wear no trace remains
of the paracone style; the internal cingulum is so weak as to be practically
absent.

M2 is 40 mm high at the worn ectoloph. M? dext. has a vertical fracture in
the ectoloph, but the external surface of M? sin. is undamaged although
detached from the remainder of the crown. The paracone style is shown as a
weak bulge only along the warn edge of the crown. The protocone fold 1s very
distinct, and the internal indentation of the protocone shows just as it does in
the M1, The protocone occupies 40 out of the 65 mm of internal anteroposterior
crown diameter. The crochet is narrower than that in M* and dees remain free
at its apex so that no medifossette is formed. There is hardly any trace of an
internal cingulum.

M3, incomplete on both sides, has the external surface worn down to
50 mm; the paracone style is shown only in the apical 15 mm. The anterior
fold, internal indentation, and posterior bulging of the protocone are as in M.
The crochet extends all across the medisinus but does not close off a medifossette,

Whereas the two dentitions first described (L13035 and Lz519) are rather
similar in dimensions (see Table 1) dentition L14747 is larger, but there are no
significant differences in structure. The only point worth making is that the
paracorne style is slightly more marked in these large teeth than in those earlier
described.

A crushed skull, L6658, has a good portion of the palate with P4-M? dext.
and P=M2 sin., and the two last molars detached (Pl 24). The dental dimen-
sions are mnore or less intermediate beiween those of L25ig and Li3y47
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(Table 1). There is a small portion of the anteriormost premeolar, on the left
side. P2 sin. is incomplete internally and much worn down: the ectoloph height
is reduced to 15 mm, and the medisinus is cut off from the lingual border. There
is a tiny medifossette, which would have disappeared with a little more wear.
P% sin. has a medifossctte too; its external height as worn is almost 30 mm, and
no paraconc style is shown. The medisinus is just closed off lingually. The
internal cingulum, with its lowest point at the junction of protocone and
hypecone, is well developed. It is slightly less marked in P4, present on both
sides, with a worn ectoloph height of 40 mm. The crochet is bifid in P4 dext,,
and single in P* sin. The premolars P? and P* agree in the postsinus being as
deep as the medisinus, the posterior bulging of the protocone forming three-fifths
of the internal surface {21 out of 35 mm in P3, and 27 out of 45 mm in P4), and
in their weak protocone folds.

ML, lacking the antera-cxternal angle on both sides, is some 25 mm high as
worn externally. The protocene fold is very marked, and there is an internal
indentation in the protocone, which occupies three-fifths of the internal border.
The lingual cingulum is weakly developed, the lingual medisinus entrance very
narrow, and the crochet is rather thick, as usual in first molars. M2, the right of
which is partially embedded in the bone, has a worn ectoloph height of 45 mm,
and does not show the paracone style any more. The characters are those of M*;
only the crochet is morc slender. The M3, of which the left is virtually complete,
is 60 mm high as worn externally. The paracone style can be traced in the
apical 15-20 mm only. The crochet extends all across the medisinus, and joins
the posterior wall of the protoloph, thus cutting off the external portion of the
medisinus. The protoconc fold is sircngly marked, the internal cingulum very

weak.

TABLE 1
Meassuremenis of upper tecth of Ceraistherium praccox [rom Langebaanweg (mm)
No. of specimen Ligo3s Lzsrg Lay747 L6658
P2, ant.past. &35 1% 36 52
ant.iransv. — 40 44 37
posLtransy. . 45 — 50 qu
P#, ant.post. 45 46 — 43
ant.transv. 58 57 66 G2
post.transv. 54 — — 58
P, ant.peost. 48 51 53 50
ant.iransv, —-- 63 L 67
post.transv. — ] 73 G
M1, ant.post. — 58 ¢ 6o 5%
ant.transv. 70 70 Bo 74
post.transy. B4 6.64 72 —
M3, ant.post. Gz G4 68 4
ank.transv. 72 72 82 74
post.transv. 67 65 £.0 g
M¢, ant.post.{int.} G5 — Gy 66
ant.transy. 72 — 78 73
length outer surface .75 — ] 83
Length Pt-M3 £ 300 €. 300 330 305
Length P2-P* £ 135 150 135 125
Length PA-M? £ 230 ¢ 225 245 235
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To dentition L13035 belongs a skull portion, giving a zygomatic width of
260 mm, very near to the maximum, observed by Heller (1918} in modern
Ceraiotherium stmum, viz., 384 mm. The length from M3 to the back of the
postglenoid process is ¢. 220 mm, slightly less than the length P4-M? {¢. 230 mm),
In subadult skulls of €. simum in which M? has not erupted yet the length
PE-M? exceeds the postdental length from M3 to the back of the postglenoid
process (e.g., S.AM. 21981: P*-M? ¢. 225 mm; postdental length ¢, 190 mm).
In skulls with M3 slightly worn the two lengths are subequal (S.AM. 21382:
P M? 215 mm; postdental length 200 mm; S A M. 21379: PA-M? 225 mm;
postdental length 210 mm). In fully adult C. simum skulls with M3 well worn
down the length P%-M?® is cxceeded by the postdental length (M.C.Z.,
Dept Mamm. 24917 and 34850: P+M?® 190-205 mm; postdental length
270-275 mm). In the holotype skull of Ceratotherium praecox from Kanapoi, which
is quite adult, the postdental length is the larger of the two, though not to the
extent seen in the recent species (Kanapoi P-M? 205 mm; postdental length
230—250 mm).

The premaxillaries of L13747 are preserved, and they show two alveoli on
cach side, one behind the other. The anterior alveolus holds a tooth crown that
is unerupted, about 12 mm anteroposteriorly and g mm transversely. The
posterior alveolus is of the same size but empty; its depth is only ¥ mm. The
specimens are shown in Plate 28, top. The occurrence of rudimentary upper
incisors in C. praecox is interesting, as the recent species of Ceratotherium no longer
shows them. An isolated I' has a rounded crown and a strong, posteriorly
recurved root. The height of the crown and root combined is 97 mm, while the
crown diameter is 11 mm (Pl 28, top right).

The nasal horn boss of L6658 is crushed, but its width is about 8¢ mm.
The nasal portion of another skull, Les2o, is 180 mm wide at the horn boss;
this width is 170-2¢8 mm in adult males, and 146-193 mm in adult females of
recent Ceraiotherium simum (Heller 1913). The frontal region of the skull Legzo
shows the second horn boss, on the frontals, but the upper borders of the orbits
are not preserved, Dorsal views of skulls L2520 and 16658 are given in Plate 27.

Skull L1747 is broken in many picces; the right half of the top of the skull
has been reassembled (Pl. 26). Although the angle between the dorsal and the
occipital planes cannot be exactly measured it is approximately 6o, This is
65° in skull K.N.M. KP30 from Kanapoi, against 65-80° in Diceros bicornis,
and 45-50° in Ceratotherium simum. These figures tend to show that in the fossil
C. praecox the occiput is less posteriorly inclined relative to the dorsal surface
than in C. simum, and rather resembles D. bicornis in this respect. In keeping
with the less marked posterior inclination of the occiput, the nuchal crest in
C. praecox is not as thickened as it is in modern C. simum, in which it is quite
massive, overhanging the occipital condyles.

The mandible 1.13035 is nearly entire, lacking only part of the ventral
border of the left horizontal ramus and the right coronoid process (Pl 30}
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| P M, dext. and P,—Mj, sin. are in situ; an internal view of the right ramus is

given in Plate 31. Mandible L11849 has the symphysis as well as Po~Mj dext,,
somewhat more worn than L1035 (PL 32, right). There is further a symphysial
portion of the mandible, L6058, with the alveoli for P, (Pl. 33}, There appear
to be small alveoli for incisors in the symphyses examined, but none of these
clements has heen found. The premolars and molars of the Langebaanweg
Ceratotherium do not show the tendency toward obliqueness of the lophids, er
that toward fossettid formation seen in Ceraiotherium simum,

The length of the mandible, L1g035, is 570 mm; this measurement is
565-635 mm in adult males, and 35¢-5858 mm in adult females of recent
C. siman {(Heller 1913). The length of the symphysis is 125 mm in Lige35 and
145 mm in L11849; 129-155 mm in adult males, and 128-147 mm in adult
females of C. simum. The fossil specimens agree with the recent in both length
measurements. However, the width at the symphysis is 6o mm in L1184g9 and
65 mm in L0358, which is decidedly less than that in recent males (g6-125 mm}
and females (g1—111 mm) of €. simum (Heller 1913). It follows from this that in
C. prazeox the symphysis is relatively (and absolutely) narrower than in C. simum.
It is in D). bicornis that we find such a narrow symphysis: 8.A.M. 35658 has a
length of symphysis of 105 mm by a width at symphysis of only 45 mm.

In the height at M, 125 mm, the fossil mandible L1go35 equals ', stmum
(S.A.M. 21379}, whereas in D. bicornis (S.A.M. 35658) this height is only 85 mm.
The distance from the dental foramen to the base of the posteromedial articular
surface is 160 mm in L1305, against 230 mm in ¢, simem and 135 mm in
D. bicornis; the jaw orientation in the fossil was cvidently nearer to that in
D. bicornis than to that in C. simum. The condyles in L1go35 are not entire, but
the condylar area appears to be more massive, and wider below the condyle
than in C. simum. The medial surface below the condyle is more hollowed than
in either of the two living species. These are also the characters of the Kanapoi

C. prascox.

TABLE 2
Measurements of lower teeth of Ceratotherium praecox (mm)

No. of specimen Ligozs Li1B4g Lizo35 Lty
P,, ant.post. 30 — M,, ant.post. {54) —
ant.transv. 15 17 ant.transv. 32 35
post.transy. 7 17 past.transy. 32 37
P,, ant.post. — — M, ant post. 63 56
ant.transy. — 24 ant.lransy. 36 37
post.transy. 27 — post.Lransy. 34 37
P,, ant.post. 48 45 M, ant.post, ¢ B4 Go
ant.transv. 40 21 ant.transv, a5 35
Post.iransv. 32 32 Jpost.transv. 32 %4
Length Pg—M, 290 290
Length M,-M, 175 170

Dental measurernents of the two mandibles are given in Table 2. Isolated
lower teeth te be recorded further on considerably expand the variation ranges

in size.
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Amang the isolated teeth from Langcbaanweg there are a few unworn or
very slightly worn crowns showing the degree of hypsodonty; these will be
menticned in the following pages.

An unworn P sin., Lig76a (Pl. 25, bottom left) has an ectoloph height of
go mm by a greatest anteroposterior length of the ectoloph, in the apical third of
the crown, of 55 mm, which gives a height/length index of 164. An unworn
recent Pt of Diceros bicornis {Leiden Museumn, cat.ost.e) has the same greatest
cctoloph length by an ectoloph height of 8o mm, giving a height/lengih index
of 145. On the other hand, an unworn P! of recent Ceralotherium sim.um
{8.A.M. 21982) has an ectoloph height of 103 mm by a greatest anteroposterior
ectoloph length of 46 mm, giving a height/length index of 224.

Among the last upper molars in particular therc are several nearly unworn
crowns, as follows: an M? dext., L66g6 (Pl 25, middle), an M3 sin., L7106, of
the same individual; an M? dext., L62g1 (PL. 25, middle), an M? sin., L6461,
of the same individual as L62g1; an unworn M? dext., L6638, incomplcte
basally and a very slightly worn M? sin., 1.6636. In L6696 the total hc—:'ig.ht of
the outer surfacc is g4 mm by a length of the outer surface of 78 mm, giving a
height/length index of 121. The paracone style is a narrow ridge, which fades
away in the basal 35 mm of the ecwoloph. L62g1 has a height of the outer
surface of 85 mm; the length of the outer surface is 70 mm, giving a height/length
index of 121. Finally, L6638 has a height of the outer surface of g6 mm by a
length of this surface of approximately 8o mm; height/length index ¢.120.
This is just about the height/length index of M? in modern Diceros bz‘comzs
{outer surface height 64 mm, outer surface length 54 mm, heightlength index
119: Hooijer 1g6g: 87), but the Pleistocene Diceros bicornis from the Omo Beds
is lower-crowned than the living form ({two specimens of M2, height of unworn
outer surface 56-59 mm, length of outer surface 55-58 mm, height/length
index 102: Hooijer 196¢: 87). In modern Ceratotherium simum M3 is 120-130 mm
high (Dietrich 1945: 59}, and a slightly worn recent M3 (5.AM. 21379) is
roo mm high at the outer surface, while an unworn recent M3 (3.A.M. argBe},
the outer surface of which is not quite fully calcified at base, is just over 100 mm
high at the incompletcly formed external surface. In these recent M3 there is
no paracone style but a depression behind the parastyle instead.

The M2 from Langchaanweg, L6636, slightly worn, has an ectoloph height
at the metaloph origin of g8 mm hy a greatest anteroposterior ectoloph Iength
of 73 mm; its height/length index is 134. The hypsodonty of Ceralotherium
praecex M? has already been demonstrated in a slightly worn M? from
Lothagam-1 (K.N.M. LT8g in Hooijer & Patterson 1972) that has an ectoloph
height at the metaloph origin of 74 mm by a greatest anteroposterior ectoleph
length of 65 mm, giving a height{length index of 117 In modern Diceros
birornis M2 {two specimens) the ectoloph is not so much higher than wide,
although the difference is small: M.C.Z., Dept Mamun., no. 51479, height at
metaloph origin 56 mm, length 54 mm, height/length index 104, and leiden
Muscum, cat.ost.b, height 74 mm, length 68 mm, height/length index 109.
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Since the Omo M? of Diceros bicornis {Pleistocene) is less hypsodont than the
modern M?, the same doubtless holds for the M2. In the fossil M? from Lange-
baanweg the paracone style is present on the apical half of the crown only,

There are two very slightly worn P, in the Langebaanweg collection,
L5356 and L6693, both from the right side. They are rather similar in dimen-
sions (Table 3), and intermediate in height/length indices hetween recent
Digeros bicornis (first column) and recent Ceratotherium simum {last column of
Table 3). The discrepancy in height/lengih indices is the same as that
found in P4,

TarLE 3
Measurements of P in Diseros and Ceratatherium (mm}
. bicornis Ceratotherium praseox C. simum
No. of specimen T.M.cat.e Lg3r6 Lébgs  S.A.M.21382
Crreatest length of outer surface 44 49 48 47
Height of metalophid i3 74 70 G4
Height of hypolophid (8) 55 68 65 82
Height/length index (&) 143 151 146 20
Height/length index (5} 125 149 135 187

Four isolated lower molars, either My er M, are unworn or very slightly
worn. These are L6667 and L2326, from the right side, and L6664 and L6680,
from the left. The height of the anterior (meta-) lophid, taken from the external
base of the crown, varies from 70 to 8o mm; the hypolophid height varies
between the same hmits, Unworn M,_; of recent D). bicornis are ¢. 55 to 65 mm
high, and those of €. simum ¢. 80 to 100 mm,

The isolated upper premolars and molars from Langebaanweg are
enumerated in the tables that follow.

Of P? we have nine specimens (Table 2) the first three of which are from
the right side, the others from the lefi, There is a double crochet in L6649, a
medifossette in L6751, L4750, and L6648, while a bifid crochet is shown in
L6623,

TABLE 4

Measurements of P? of Ceratotherium praecox (mm)
No. of specimen L6649 L6751 L4750 L6648 Loiz4 Li1gs7
Ant.post. 8 ¢ 34 15 — 44 &40
Ant transv. 41 40 12 34 14 39
Post.transvy. 40 — 46 41 45 40
No. of specimen 16623 L662g Lgrzg
Ant.post. [} o 34 £ 40
Antiransy. 38 47 44
Post.transv. 41 31 46

P2 is represented by nineteen specimens (Table 5) the first eight of which
are from the right side, the others (starting with Lri8o1) from the left. In
L6690 there is seen a slender crista cxtending to the tip of the crochet; the
internal cingulum is rather weak in this specimen as well as in L6627. L6625 and
L5665 have a bifid crochet, L5665 has in addition a very small crista.
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TABLE 3

Measurcments of P? of Geratatherium praecox {mim)
No. of specimen Lébzg 16630 L6631 Lsqa4 L6625 Lb62g5 L6646
Ant.post. 4B . 50 47 400 43 40 o 45
Ant.transv, G5 c. b7 64 59 6o 6o Ga
Post.transy, 58 — 56 32 53 57 58
No. of specimen Ligy65 LiiBor L6&63g Liiggh L6627 LsBgs
Ant.post. 45 45 43 — 47 44
Ant.transv. 58 64 62 6o 68 61
Tost.transv. 51 57 38 56 61 58
No. of specimen Lebrr Lgrig  Ls45: Léb6go L5665 Ligogg  Aterir
Ant,post. 45 — 50 46 48 44 45
Ant.transv, 6o 64 66 63 63 534 58
Post.transw. 54 58 i} 57 59 56 B

There are twenty specimens of P* {(Table 6) the first cleven of which are
from the right side, the others {from Li1:32 onward) from the left. Lagz2s has a
crista joining the crochet. L11132 helongs to the same individual as Liirar,
has a double crochet the lateral part of which is joined to a erista, thus forming
a medifossette (Pl 29, bottom), L6655, slightly worn, shows a double crochet
and a crista (Pl 29, bottom). L.13760 shows the full height of the ectoloph, with
a height/length index of 164 (Pl. 25, bottom left). Medifossette formation is
very rare in P4 and M'~2, one in twenty or three in forty Langebaanweg teeth.

TasLe &
Measuremenis of Pt of Ceratotherium grarcox (mm)

No. of specimen LE7r7 L2325 L6652z L62gg L6y Lé6ig L66sy
Ant.post. 51 34 49 49 51 50 50
Ant, transv. 70 74 70 70 75 Fii -6
Post.rransy. 63 [y} Bt 1 6y 1 7o
No. of specimen Lérzg Lsbgb Lngse Trrizr Lrirgz LEBIB
Ant.post. & 57 5L 47 48 48 £ 52
Ant.transv, 75 g 67 68 68 71
Post.transv. g 63 56 G2 62 66
No. of specimen L6632 L62g6 L4612 Lé662z Ligzéo Lisogo
Ant.post. — 48 5O . 50 47 4B
Ant.transv. 69 70 71 68 68 64
Post.transv, 63 64 [t} 63 6z Ga

TanLe 7

Measurements of M* of Ceratotherium fraecox (mm)

No, of specimen L6626 L6624 Lbyog Lsges Lgnig L6628 Liiyod

Ant.post., 53 55 — 57 G 32 35
Ant.transy, 3 72 73 72 74 7t 72
Post.transy, 68 67 66 G5 65 63 67
Nao. of specimen Lsgrz  LE2zgy Lizose Lsjtn L6637 L5418  Lé66Ger
Ant.post. 55 — £. 52 56 56 i34 —
Ant.transv. 6 [ &) 6g 75 72 75
Post.transv, &g ba 61 65 68 32} —
Ne. of specimen L6465 La74g Lagig

Ant.post. €. 53 LT 58

Ant.transv, 69 70 20

Post.iransy. 66 61 G5
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M! is represented by seventeen specimens (Table 7) the first eight of which
are from the right side, the left specimens beginning with L62g3. Medifossettes
are not formed ; L6626 has a double crochet (Pl. 28, bottom right}.

There are twenty-four specimens of M2 (Table 8} the first ten of which are
from the right side, the remaining specimens (starting with L6636} from the
left. A true medifossette, formed by the union of erochet and crista, is shown
only in Lgr 16, L5916 (external surface broken off: PL. 28), and L10g83. A small
crista is seen in L5g1y, L6617 (in which the crochet makes a contact with a
small projection on the posterior face of the ectoloph: Pl 28), L6746, L6654,
L6641, L6644A, and Li2360. Lg118 consists of ectoloph and crochet only; the
crista is in contact with the erochet apically (Pl. 2g). L6636 is the specimen with
the ectoloph slightly worn, and a height/length index of 134, already referred

to above.

No. of specimen
Ant.post.
Antiransy.
Post.transv.

Na. of specimen
Ant.post.
Ant.iransv.
Post.transv.

No. of specimen
Ant.post.
Ant.transv.
Post.transy.

TasLE 8
Measurements of M2 of Ceratothertum praecox (mmj
Logry I.66i7 LG6gsa TLgiui6 L6630 LbG3g

£. 50 67 c. bz 62 ¢. fio 61
73 82 B2 75 79 77
68 75 6 73 71 72

[.B63yy Lbbgs L6636 Lsgr6 Igri8 L6654

— — ¢ bo — - .55
8o 8o 73 — — 76
72 73 66 — -— 68
166443 LB665e L6641 L6644A L118g8 I.r23bo
£ 62 63 67 il G5 €55
74 70 75 79 77 73
67 65 67 72 68 70

L6746
¢. G
4

Liog83

We have seventeen specimens of M?® (Table g) the first ten of which are
from the right side, the remaining (10 begin with Ly1o6) from the left. Lob6g6 is
a slightly worn specimen with a heightflength index of 121 (Pl 25]; Lbagriza
somewhat smaller specimen likewise slightly worn and with the same index
(PL 25). The left M? L7106 belongs to the same individual as L66g6, and the
left M® L6461 belongs to the same individual as L6291, The specimen L6638 is
unworn but incomplete at the base of the crown; its height /length index is ¢. 120.

No. of specimen
Ant.post. (int.)
Anr.transv.
Length outer surf.

No. of specimen
Ant.post, (int.)
Ant.transv.
Length guter surf,

No. of specimen
Ant.post, (int.)
Ant.transy.,
Length outer surf.

TasLE §

Measurements of M3 of Ceratotherium praccox {mmm)
16606 Lb6egr Lb638 Ib2g4 LG2o

66 58 ¢. Bin 56 58

g1 63 75 68 69

78 70 ¢ Bo 78 75
L6641 T.B2go Lriggy Ljro6  L646:

g 61 L] — 54

71 75 75 - 63

76 Lif} 8o 78 £ 70
L6289 LA6s2z Lrirogr L6466

6o 57 58 66

67 b 69 72

75 73 68 74

L5666 T.rogBa

[13
T4
75

Lighrg

Go
73
72

61
66

70
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These specimens have already been relerred to above. L6294 has a crochet
extending all across the medisinus; L6641 and Lirigg7 bhave a very large
crochet, and L1og84 has a smali crista and an internal projection at the base of
the crochet.

Semec of the remaining lower cheek teeth are @ sty in incomplete mandibles,
as follows: L6615, a right mandibular ramus, has the pasterior portion of P, and
the threc molars; the lengths are reduced as a result of interproximal wear, their
transverse diameters slightly exceed those in Ligogs and L1184y (Table 2),
and the height at M, is 130 mm. P,—M, sin. and PP, dext. of onc and the same
individual, L6659, are narrower-crowned, as are those recorded in Table 2. A
right and a left mandibular ramus with the much worn M;-M; on cither side
(L6612, L6614), give an M,-M, length shorter than that in the less worn
dentitions. The height of the ramus at M, is 125 mm. L6793 is a right mandibular
ramus with P,~M,; L11g8g is a right ramus fragment with M,, M,, and part
of My T'wo parts of right rami, Lig759 and Lrs8os5, have M, and M,,
respectively, in situ, The measurements of these teeth are given in Table 10.

TABLE 10
Measurements of lower teeth of Ceratolherium prascox (mm)
No. of specimen L6615 L6655 Li612 L&7g3 Liiglg L3759
LigBos
P,, ant.post. —_ —_ _— — — —
ant.transy. _ 18 — — — —
post.transv. — 20 — — — —
P,, ant.post. — {47) — — — —
ant.[ransv. — 24 — — — —
post.transy, — 28 — — - —
P,, ant.post. — 52 — (43) — —
ant.lransy. — 29 — 31 —- —-
post.transv, — 31 — - — —
M), ant.post. {40) 57 {44} — 55 —
ant.transv. a7 32 37 -— a5 —
post.transv. — 34 36 — — —
M,, ant.post. (51} 65 (532) 54} 50 —
ant.transv. 38 — 37 57 37 36
post.transy. — — 39 37 38 37
M,, ant.post. 59 — 58 — — L%
ant.transv. a8 — — — — 57
post.transy, 38 — 35 — — 38
Length M—M; 160 — 150 — — —

There arc scven isolated specimens of P, (Tablc 11) the first four of which
are from the right side. The first and the last specimen are decidedly larger than
the P, in the two mandibles of Table 2.

TaBLE 11
Measurements of P, of Ceratotherfum prascor {mm)

No. of specimen Liifra 16684 L6676 Liiggy Liigsg L6665 Lit8ig
Ant.post. 33 (30} — (27} 30 32 34
Ant.transv. 20 18 17 17 18 17 21

Post.transv. 23 29 21 18 20 18 23
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There are ten isolated specimens of P, (Table r2) Lhe first three of which

are from the right side.

TABLE 12

Measurements of P, of Ceralotheriun praecox (mm)
No. of specimen Lizioy Lit8io L6671 L6681 L6hbg Lol
Ant.post. [4) (44 g} 48 15 1581
Ant.transv. 25 27 24 25 2B 24
Post.transy. 28 30 31 26 28 26
No. of specimen Leszz 15608 LiiBog L3bay
Ant. post. 42} 142} {43} 50
Ant.iransv, 25 24 27 a4y
Post.transv. 30 28 90 28

I, is represented by eight specimens (lable 13} the first two of which are
from the right side. L6687, L12108, and L118o4 are larger, cspecially wider,
than their homologues in the dentitions of Tables 2 and 1o,

TaBLE 13

Measuremenis of P, of Ceraltatherium praecox {ram)
No. of specimen 16687 Liz1o8 Li18og L1816 L6762
Ant post. 49 55 51 {45; 50
Ant transs. 33 34 k%) 30 29
Post.transv. 34 44 57 31 31
No. of specimen L6650 T.4751 L6662
Antpost. (47 55 (48]
Ant,transv. 28 —m 37
Post.transy. 35 31 143

Fourteen isolated lower molars represent either M, or M, (Table 14); the
first eight are from the right side, the remaining six (beginning with L6672

from the left.

TABLE 14
Measutements of M, and M, of Ceratollerinm praeeox {mm;
No. ol specimen 16678 Lé67g Le2sz; Lé6go Ifjoe Lsbgo T 1804
Arnl.post. i156) 58 Go 1571 60 6 (50]
Ant.transv. 34 10 21 94 33 94 37
Post transv. 35 33 33 13 34 34 37
No. of specimen Le6yy L6672z Lyysz Loz L366g L6638y Ligsgo
Ant.post. ik G0 — 6o 55} {40! 5]
Ant, transv. 48 37 uH 38 et 35 38_'
Post.transv, 56 39 5 a7 37 37 36

The last lower melar, M,, is easily distinguishable from M; or M, by its
reduced posterior cingulum; in well-worn specimens the absence of a posterior
pressure scar of coursc is characteristic for M, There are eight isolaied My
{Table 15} the first two of which are from the right side.

Tanii 15
Measurernents of M, of Ceratotherium praecey {mmj
No. of specimen 15667 LiBor L6613 Liighy Lgbog Tgiz; Lgie Tgrao
Ant.post. 68 66 155 65 Gy 63 by 371
Ant.transv. 38 10 37 42 41 0 46 16
Fost.transy. 34 37 36 37 35 34 34 4
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In Tables 10 to 15, inclusive, the anteroposterior diameter is in parentheses
when it is much reduced because of interproximal wear.

There are a number of ieeth belonging to the milk dentition of Ceralotherium
praccox. Deciduous teeth were not present among the material of this species
described from Kanapoi, Lothagam-1 and Ekora (Hooijer & Patterson 1g72).
Therefore, the Langebaanweg milk teeth are compared below with those of the
two living African specics. The differential characters of the milk molars of
Diceros bicornis and Ceratotherium simum are recorded in Hooijer (1959). In a
coilection from Late Pleistocene sites near Swartklip, Cape Province, reported
upon by Hendey & Hendey {1968), there are milk molars of C. simum, which
have been used for comparison.

The maxillary milk dentition of Ceralotherium prascox comprises two isolated
and much worn DMLY, both from the left side, L6674 and L6675, measuring
22 mm antcroposteriorly and 23 mm transversely. In C. simum DM?! is morc
elongated antcroposteriorly than in D. bicornfs because of the greater forward
projecticn of the parastyle in the former, but this character is lost in much worn
specimens like those from Langehaanweg and a distinction cannot be made at
this stage of wear.

Of DM?® there are two specimens in the Langebaanweg collection, L4608
(Pl 29} and L5664, both from the left side. DM? is represented only by a single
specimen, Lgro3B (PL 29}, from the left side and lacking most of the ectoloph.
Finally, of the last upper milk molar, DM4, we have three specimens, one right
lacking the outer surface, L6727, one entire left DM?, L13818, and another left
specimen, much worn down, L6651 (PL 29). The upper milk melars in
C. simum are distinguished from those in D. bicornis by the more prominent
parastyle, suppression of paracone style, greater crown height, absence of inner
cingula, stronger crista joining the crochet and forming a medifossette, and the
postsinus being approximately as deep as the medisinus instcad of shallower.
The inner portion of the protoloph is more distinctly curved backward in
C. stmum than in D. bicornis, but this difference is more marked in the posterior
milk molars than in IDM2, in which it is not or hardly evident. Upper milk
dentitions of C. simum and of D. bicornis have been described from the Early
Pleistocene Makapansgat caves (Hooijer 1959); thev tend to be on the large
side but otherwise indistinguishable from their recent homologues. Variation
ranges in dimensions of the milk teeth of the recent species are presented in
Table 16 along with the measurements of the Langebaanweg specimens and
those from Swartklip in the South African Museum; the Swartklip specimens
conform to those of C. simum in every respect {they bear catalogue numbers
preceded by ZW).

The DME of Ceratotherium praecox, L4608, has a prominent parastyle as in
C. stmym but has an internal cingulum along the protocone, as in I} bicornis.
There is a tubercie at the medisinus entrance that is absent in Lg664; both
specimens have a well-developed crista joining the crochet and forming a
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medifossette. The postsinus is almost as deep as the medisinus; these are, again,
C, simuym characters.

TaBLE 16
Measurements of upper milk molars of C. praecox and recent species (mu)
DM*, no. of specimen L4608 Ls664  D.bicornis  C.simum  ZWigz  ZWz2610

Greatest length ectoloph 42 — 3841 41-51 41 42
Antero-lransverse 37 35+ 33-39 gb—41 36 34
Postero-transverse 42 38+ 35740 35-43 — 33
DM, no. of specimen LgtogB  D.bicornis  C.simum  ZWiB42

Greatest length ectoloph — 4552 5361 53

Anterc-transverse — 4050 4648 46

Postero-transverse — 30-47 44-46 45

DM,? no. of specimen L13818 L6651 D, bicornis O simum

Createst length ectoloph S0 54+ 50-55 6668

Antero-transversc 56 53 45-53 £- 5455

Postero-transverse 53 52 40-51 52-60

L5664 is incomplete internally, but the minimal transverse diameters can
be given. The Langchaanweg DM? tally well in size with those of C. simum. The
two Swartklip specimens of DM?, ZW1g2 and ZW2610, both from the right
side, lack the internal cingulum, display well-formed medifossettes, and have
the postsinus as deep as the medisinus, as in €. simum to which they belong. The
same holds good for the Swartklip DM3, ZW1842, which is from the left side.
In the Langebaanweg collection there is but one DM3, Lg105B, wanting most
of the cctoloph. There is a slender crista, not joining the crochet, hardly any
trace of an inner cingulum {except at the medisinus entrance}, but the postsinus
is less deep than the medisinus, as in D. bicornis. No measurements can be given.
Of DM we have three Langebaanweg specimens, one right, lacking the outer
surface, and two from the left side, as listcd above. The entire specimens show
the absence of the paracone style, the formation of a medifossette, and the
absence of an inner cingulum, as in €. simum, although the postsinus is decidedly
less deep than the medisinus, as in D. #icornis. Thus, the C. graecox milk molars
combine characters found in C. simum and D. bicornis, whereas in size they are
intermediate between the two.

Of the mandibular milk deatition there are the following specimens:
16686, DM, dext., slightly worn; LgrosC, DM, dext., unworn {PL 32},
metalophid height 41 mm, and hypolophid height 28 mm; L6301, DM, dext.,
slightly worn; LgrosA, DM, dext., unworn, metalophid height 50 mm, and
hypolophid height 46 mm; L668g, DM, dext., much worn down; L6793, left
ramus with incomplete DM, ,; L6660, DM, dext. in ramus fragment, slightly
worn (Pl g32), crown not fully erupted, anteroposterior diameter 54 mm,
as in LgiosA; Leg24, DM, sin. in ramus fragment, crown edge broken,
lingual base not exposed; Li28v0 and L6757, both DM, sin., slightly worn.

As shown in Table 17, the Langcbaanweg lower milk molars are larger
than those in D. bicornis, as were the upper milk melars, but they correspond
rather well with those from Swartklip, which represent C. simum. 'These Swart-
klip specimens are: ZWi1837, DM, , dext. in ramus fragment; ZWz035,
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DM, _, dext.; ZWiB67, DM, dext; ZW1876, DM, dext., and ZWr1966,
DM; sin., unworn, metalophid height 45 mm, hypolophid height 42 mm. The
DM, of C. praecox that is unworn, LgrosC, has the anteroposterior diametecr

TABLE 7
NMeasurements of lower milk molars of C. prascsa and recent species {1}
Dy, no. of
specimen 1.6686 W FAY ZW D, bicornis
1837 2036 1867
Ant.post. 41 40 40 39 27-33
Ant.transv. 16 16 — — 13-15
Post.transv. 8 20 — — 15-18
DM, no. of
specimen Lgios  Légor  Lb7os ZW ZW ZW D, bicornis
1837 1876 1666
Ant.post. 48 46 & 47 46 45 44 3841
Ant.transv, 20 - €. 23 22 — 22 19-20
Post.transv. 22 2L 25 23 — 23 20-22
DM, no. of
specimen Lgros L668By Lial7o L6757 FAL D. bicornis
1837
Ant.post. 54 (46} 51 51 48 4145
Ant.transv. 23 23 25 5 —_ 22-23
Post.transv. 26 25 27 23+ -— 23-25

longer than that in the unworn DM; of €. simum, ZW 1966 (48 against 44 mm),
whereas both in metalophid height and in hypolophid height LgrogC is less
than is ZW1g66 (41 and 38 mm against 45 and 42 mmj. It follows from this
comparison that the milk tooth of C. preecox is less hypsodont than that of
€. simum; we got the same result from the unworn permanent premolars and

molars.

POSTCRANIAL SKELETON

The postcranial material, which is very abundant at the Langchaanweg
‘E’ Quarry, is listed in the tables of measurements that follow {18 through 50).
Measurements of the bones of D. bicornis and C. szmum have been given in
previous papers (Hooijer & Singer 1960; Hooijer 1969} from skeletons in the
South African Museum, Cape Town, and in the Osteology Department,
National Museurn Centre for Prehistory and Palacontology, Nairobi, respec-
tively. In both cases the C. simum skeleton is Jarger than that of D. bicornis, with
more massive metapodials (higher width/length ratios), but other than that no
skeletal differences between the two extant species arc appareat. Most of the
Langebaanweg bones are larger than their homologues even in (. simum.

Eleven proximal portions of scapulae are in the Langehaanweg collection
(Table 18) the first five of which are from the right side.

A LATE PLIOCENE RHINOCERCS FROM LANGEBAANWEG, CAPE PROVINCE 169

TapLE 18

No. of ) Measurements of scapula {mm)
No. of specimen LBz
1. Ant.post. diameter of collum scapulae 135% L‘E?B L‘EE‘P C‘Lii‘iﬁ
2. Ant.post, diameter over tuber scapulae and glenoid

cavity ¢ 170 1 —
3. Ant.post. diameter of glenoid cavity P l?ﬂ 2 Igg £ 110 i :gg
4. Transverse diameter of idern €05 e g0 G5 g5
5. Transverse diameter of tuber scapulae — 55 — 6o
No. of specimen L8306 LisB57 LB288 18287 L8zgo L8266 Lizyyg
1. 125 120 130 125 - 135
2. — 165 ¢ 155 165 165 165 175
9. € 105 105 6 100 105 o5 105 —
4. 95 ¢ go 2. 0o 100 — — —
5. —_ 65 65 ¢. 6o ¢. 6o . Jo —
No. of specimen D, bicornis C. simum
1. oo 130
2, 130 16o
3 85 105
4. fdo ol
5. 45 6o

The mid-portion of the shaft of a right humerus, Laq21, has a width at the
deltoid tuberosity of 170 mm, and a least width of 85 mm, as in €. simum
(Hoaijer 1969: g1). There are further only distal portions of the humerus, nine
in all (Table 1g) the first six of which are from the right side.

TaBLE 19
No. of Measurements of humerus {mm)
No. of specimen L&BSH Légyy L1 Le L6878 Lb8
1. Least width of shaft 90 Bo €. 3359 3%4? —7 9099
2. Greatest distal width e 190 — — ¢ 1Bo € 150
3. Width of trochlea 125 130 130 €130 125 125
No. of specimen L3425 L6965 Lig463 D, bicornis  C. simum
1. 2o — Bo 6o 7085
2. 185 — — 150-155 180
3. 120 125 — 100 120

A radic-ulna dext., L12818, is slightly damaged proximo-medially; the
radius is longer than any of the fossil radii, four of which are nearly entire
(Table 2z0); only the last specimen in this table, L4967, is from the left side.

TABLE 20

. Measurements of radius {mm)
No. of specimen Li2818 L7gaz L6375 L8r14
1. Median length 400 375 €. 370 385
2. Proximal width — 125 130 130
3. Proximal ant.post. diameter {medial side) — Bo 85 85,
4. Least width of shaft 75 75 20 Yo
5. Greatest distal width 120 120 115 —
6. Width distal articular surface 105 100 100 a5
Mo. of specimen Lagfy D bicornis . simum
I 360 345350 365380
2, 135 100 120-125
3. 90 Go 75
4 75 45-55 fis-70
9 — Q5 120
6. 105 8o 100
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There are twenty-on¢ proximal portions of the radius {Table 21); the first
seven are from the right side.

TABLE 21
Proximal measurements of radius (mm)

No, of specimen Ligi75 L6a7t L6zjo  Lgges LgoBr  L7gly
2. Proximal width 135 130 125 125 120 . 130
3. Proximal ant.post. diameter

{medial side) 5o c.Bo 8o 85 .85 go
4. Least width of shalt — @5 G5 — — —
MNo. of specimen 17934 L7g68 LB8oiy LBooz Lazos Lig845 L2888
2. 130 _ 125 £.125 115 125 130
3. 90 €. 95 8o — 85 Bs g0
4. — — —_ 65 70 by 70
No. of specimen Lusg86 L4gse Lgg78 Lasag  LBors  Lazlg 17958 Lgg83
2. 125 130 135 ¢ 125 125 125 125 6120
2. 8o By ¢. 9o 85 8o c. 8o e 85 o
4 75 70 8o 7o — — — —

Dista! radius portions number thirty-three (Table 22), fifteen from the
right and eighteen from the left side.

TABLE 22
Distal measurements of radius {mm)

Mo, of specimen 1636y L6367 Lygys L61yy  L4zez Ligd4s L5234
4. Least width of shaft 65 H 76 — — 5% —
5. Greatest distal width 120 120 120 120 6115 £ 110 110
6. Width distal articular

surface 100 105 105 110 a5 go 95
No. of specimen Log8s Lygit  LBoro Fjobt  L6gbz  LBrzz  Lzobs
4 _ s — - - — —
5. 120 120 £ 115 120 120 ¢ 120 120
G, o0 105 10F, 165 100 105 100
No. of specimen Lsi74 L8otz Lig8ye Leage Lazgy  Lazgr Lg733
4 - 70 70 70 65 65 65
5- €. 120 110 £ 320 LY —_— 120 —
6. a5 90 1og 105 100 100 9o
No. of specimen LgoB6 L4203 Lgyao Lé1yo Lgigy L6372 Lgoéy
4 - — - - - - _
B 15 115 €115 10 ¢ 115 120 e
6. 105 100 100 95 100 100 100
No, of specimen L7924 LBoof Lgosy Liygzc  Lg2e0
4 — — — — —
5 120 ¢ 105 110 110 g
6. g5 100 [ 9o 100

The ulna of the radic-ulna dext., 112818, is the only entire ulna in the
Langebaanweg collection; it has a maximum length of 530 mm (D, bicornis
450 mm; C. simum 510 mm}, and a length from the processus anconaeus (beak)
to the extremity of the olecranon of 195 mm (D. bicornis 140 mm; C. simum
165 mm). Further measurcments are given in Table 23, In this table, twenty
proximal and distal ulna portions are listed; the first twelve are from the right
side, the remaining eight (beginning with L8052} from the left.
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TasLe 23
Measurements of ulna {mm)

No. of specimen Liz818 Lfa6o L1836 L8os8 L8o7r Luss
1. Width at semilunar notch — — €. 05 05 ¢ 10§ 105
2. Greatest distal diameter Go — — — — —
3. Ant.post. diameter distal articular

surface Go — _ — — _
No. of specimen L4zic L7g84 Ljogg 18025 LBo2s L7985 LBop
I, — — — - — — -
2. 85 .80 ¢ Bo . Bo ¢ 70 85 —
3 6o 55 659 55 55 53 55
Ne. of specimen L8osz Lisf3g Lggos L6zsr LizB3zg Li2Bgr  L3ssg
1. 105 110 105 105 — — —
2. — — — — 8o 85 g0
3. — —_ — — 6o 6o Go
No. of specimen L7927 D. bicornis  C. simum
1. — go 110
2. 8o 75 0o
3- 55 6o 55

There are twenty-six scaphoids (Table 24) the first ten of which are from
the right side.

TABLE 24

Measurernemts of scaphoid (mm)
INo. of specimen 1.6olo LSorz Léoos Lboog Loaysy
1. Posterior height 63 Ga 58 57 Go
2. Anterior height 58 6o 39 59 61
3, Proximal width 55 56 54 55 54
4. Proximal ant.post. diameter 75 73 T4 70 78
5. Maximum diameter, distal facets 70 70 i) 68 71
Ne. of specimen Liiy6 Ly@go Lrrg68 Lg2f8s LogBs Lisgyz L6213
1. 63 6o il 62 Go 66 62
2. Gz 6o 63 o1 58 84 59
3. 55 61 57 6o 53 55 61
4 74 76 79 77 75 77 77
5- 75 77 75 79 75 73 75
Nao. of specimen L7Boy L6oig [L6ooB L7840 Lsg86 Lashy F8o3
1. 6o 6y o i3 67 63 65
2. 59 6o b3 63 64 64 59
3 55 bo 57 58 Go 53 57
4 75 87 73 84 8o 74 78
5 75 78 72 75 77 74 76
No. of specimen L7735 L7826 Lgago Lig6i6 L7861 Lyys8  Lsg2B2
I 66 65 61 64 64 67 57
2. 63 65 50 60 63 68 58
3- Bo 6o 56 55 59 59 54
1 76 7% 73 B B2 77 68
5. 73 75 6g 75 8o 77 68
No. of specimen D, bieornes . simum
I. 50 B2
2. 5460 58-65
2. 55
4 63 75
5 62-70 73-78
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Of the lunar there are thirty-six specimens (Table 25), and the first
eighteen are from the right side.

TABLE 25

Measurements of lunar {mm)

Mo. of specimen

1. Anterior height

2. Proximal width

5. Greatest ant.post. diameter

No. of specimen L528:
I. 65
2. 68
3- 75+
No. of specimen Lrzgo
I. 62
2. 64
3 79
No. of specimen Li1566
1. 66
2. 65
3 &5
No. of specimen L5293
1. fo
2, 6o
3 75
Ne. of specimen L3Bob
I. L)
2. 58
3 77

L4zss Lizgzp Lboo6  Ljbss
B4 61 [ fig
67 61 64 68
79 83 a1 8?

Lgayo  L3oag L4787A Lod7s
57 58 6o 59
58 b6 58 61
72 76 78 78

LigB2z Lyzar  Lyrss  Lsg7s
Ga 58 64 59
6o 59 62 56
78 76 Bo 75

L7885 L3822 Lyryr Ligrey
58 61 Bo 58
6o 53 6o 66
76 76 78 6

Lt15g8 L78g6 L4286 Lsgyz
58 64 B3 f1
63 65 63 63
75 8o 81 79

Lyyz4 D bicornis  C. simum
Bg 14—48 54-6in
63 48 58-62
Bo 6468 75

L7829
61
63
78

L4287
6o
6o
77

Lig8z4
66

66
78

LgiBg
63
64
83

LyBgo
65
65
78

Fifteen specimens of the cuneiform are in the Langebaanweg coliection
(Table 26}, ten right and five left; Lg465 is presented in anterior view in

PL 33 (bottom).

No. of specimen

1, Antetior height

z. Distal width

3. Proximal ant.post. diamete:

TabLE 26

Measurements of cuneiform (mrm)

T

4. Greatest horizontal diameter

No, of specimen L7808
I. 55
2. —_
3 48
4. 61
No. of specimen Ly566
I 59
2. 52
5. 5L
4 b7

L7833
53
44
41
56

Lo471
52
50
43
57

Ti2765 Lgso5 Lszid  Lgz6s
57 51 52 47
56 48 46 49
51 47 44 43
68 By 58 58

L7865 Ly8g8 I1382r Lgos4
56 57 56 43
50 51 £ 47 43
43 47 45 43
61 G4 6o 57

Lo4bs D, bicornis €. simum
53 59 56-58
53 3840 45759
48 38-40 48-51
62 58 66
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Three pisiforms, one right, Lbood, and two lett, L7854 and Ly8gz, are in
the Langebaanweg collection (Table 27); Ly8g2 is presented in antcrior view
in Plate 33 (bottom}. The bones have the two facets, for uina and cuneiform.

‘TABLE 27

Measurements ol pisiform (mm)

No. of specimen LBoog LyBeg  LyBgz D, bicornis (L simom
1. Length 71 72 67 61 Go
2. Distal height 31 44 44 35 36

An cxeeplional bone s L9823, a cuneiform sin. with the pisiform completely
ankylosed to it. The part representing the cuneiform is normal in shape, but it
forms a solid mass with the pisiform, and the ulnar facets of the twe bones are
confluent (Pl. 53, middle). The greatest horizontal diameter of the anomalous
bone is just over 110 mm (the distal extremity of the pisiform is incompletc).
For comparison a cuneiform and a pisiform arc figured along with the
cuncipisiform (Pl. 33, bottom).

The trapezium, the radial of the distal row of carpal bones, with facets for
the scaphoid and the trapezoid, is represented in the Langebaanweg collection
by a single specimen, Lg4g7; it is from the right side. In Table 28 the fossil bone
is shown to he larger than its homeologue in C. simum, as is usual for
Langebaanweg bones.

TasLE 28
Measurements of trapezium {mm]
o, of specimen Li407 0. bicornis O simum

1. Height 35 91 15
2. Proximal diameters 33 % 22 25 X 15 29 X 17

The trapezoid is represented in the Langebaanweg collection by five
specimens, three from the right and two from the left side {Table 29].

TABLE 29

Measurements of trapezoid (mm)

No. of specimen L7798 L1831 Ligggy Lge6g  Lie6y D, birornis O sonum
1. Antericr width 35 37 39 35 38 S0 35
2. Anterior height 3B 45 34 ag 38 31 32
3. Posterior height 35 50 33 36 37 29 36
4. Ant.post. diameter 51 35 49 48 52 41 49

Of the magnum we have twenty-one specimens (Table 30) the first ten of
which are from the right side.
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‘TABLE 30

Measurements of magnum (mm)
Nr. of specimen L7793 Lg244 Liz2824 Laosd L5568
1. Anterior width 59 59 65 58 56
2. Anterior height 40 40 38 14 42
3. Proximal ant.post. diameter 83 Bo 83 68 76
4. Greatest diameter 103 164 115 ¢ Bs o6
No. of specimen Lg473 Logbo Lg4sg L6org  Lg26g LsiBy  Léaay
1. 62 61 57 52 56 56 56
2. 38 45 41 38 40 40 41
3. 8o 85 B4 74 77 B2 78
4. — — — — — 105 107
No. of specimen L7876 Lgego  Lyyes Lirnge Logy6  LaeBy  Lzygs
1 59 & 6o 57 6o 55 54 57
2. 38 42 45 43 42 49 ¢ 40
T, 77 BG Bg — Bo 77 78
4 04 105 [$F] 101 101 — -—
No. of specimen L7707 Lyysn D bisormis  C. simum
L 51 e 55 449 5758
2. 34 4o 32 38
3- 77 82 6367 7O-71

% — — 77-85 8485

There are forty specimens of the unciform in the Langecbaanweg collection
(Table 31), twenty from the right, and the same number from the left side.

TABLE 31

Measurements of unciform (mm)
Wa. of specimen Lyy6z L7812 Li2824 Lgigy L1276 Lgzbz  Lyyay
1. Anterior height 58 Gq Gy 57 Gg 56 61
2. Anterior width B 87 8g 77 81 75 83
3, (Greatest diameter 103 112 107 100 108 g8 105
No. of specimen Liisgo L6o16 Lgeqo Log461 Lozor  L6ooy LiyBjg Liisgy
I. 62 62 35 6o 56 55 63 61
2. 85 Br 6 75 72 8o 88 &5
9. It 105 102 100 ol 96 ro115 103
No. of specimen Logs6 L7855 Lszbo L?_B?o L0183y T.so76 Liiogy L7837
L 56 64 55 Go 57 58 56 Bz
2. 72 87 73 77 7% 83 75 83
3. 08 1ol o8 102 05 104 o7 105
No. of specimen L4285 L12826 Lg4b8 Lsg73 Ligdzg Lirtsgr LyBgo
1. 57 61 bo 54 58 B3 58
2. 76 70 8t 76 8a oI 85
3 100 o5 102 g6 108 11z 110
No. of specimen La7BgA L4256 Litboo Lseby  Lses8  Lyyae  Loggbo
. 55 63 53 35 6 6o 57
2 74 85 73 77 82 8o 8o
3. 104 107 a5 g0 106 102 1a8
No. of specimen Lsogy Lgg466 Logbg I bicornis  C. simum
I 57 Go 57 4551 51-55
2. 74 84 79 6365 74-78

1. 100 106 108 84-qu go—-100
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There are twenty entirc second metacarpals (Table 32] the first five of
which are from the right side. The ratio middle width/median length in the
fossil series varies from 0,21 1v 0,28, which includes the obscrvations on the
recent Mc.II ({taken from Hooljer & Singer 1960, and Hooijer 196g).

TaroLe 32

Measurements of second metacarpal {mm)

No. of specimen L3o66 I.sBgo Lsggy LieBig Lisg88
1. Median length 173 177 167 192 Ha
2. Proxtmal width 42 3G 43 44 34
3. Proximal ant.post. diamete: 52 £ 50 55 54 50
4. Middle width 43 40 42 — 38
5. Middle ant.post. diameter 24 23 21 - 21
6. Greatest distal width 50 49 56 56 30
7. Width distal trachlea vl 43 45 46 1
8. Distal ant.post. diameter 51 49 49 50 48
g Ratio middle width{length 0,25 0,23 0,25 — 0,24
No. of specimen Lazzs 7110 Lyrzg  ILjrog  L7o2  Lgygy  LoofSy
1. 175 150 172 6y 150 172 176
2, 45 7 + 40 37 41 41
3. 55 35 53 51 47 58 51
4 45 37 42 16 35 41 37
5. 25 20 24 23 21 25 24
6. 53 52 4% 46 47 52 56
7 46 11 45 42 42 435 47
8. 48 48 48 47 45 51 45
g 0,20 0,23 0.24 0,22 0,22 0,24 0,21
No. of specimen L7093 Lioge Lgrog Lyofis 7134 Largz  Lbotg
I. 162 176 176 158 183 157 163
2. 42 40 42 40 41 40 38
3- £ 50 52 57 49 a3 34 51
4. 4l 39 41 35 £3 34 35
5 1 26 23 22 23 24 24
6. 50 53 53 47 57 32 50
7 42 16 42 42 46 45 45
8. 43 47 48 43 5t 48 45
9. 0,25 0,22 0,29 0,32 0,25 0,25 0.21
No. of specimen Lyort D bicornis . simum Chemeron

I. 166 147 148 o 160 165

2. - 32 40 44 45 £ 45

3- 38 4 36 4 49 .50

1. 47 33 31 40 4o 42

5. 28 19 18 20 24 23

6. 57 39 37 45 50 -

T 48 33 — — 40 -

8 59 4t 38 43 45 —

9. 0,28 0,22 0,21 0,25 0,25 3,25

The third metacarpal is represented in the Langebaanweg collection by
twenly-two entire specimens (Table 33), eleven right and eleven lefi. 'I'he bone
Lgoyois a diseased specimen, somewhat like the second metatarsal of Dicerorhinus
{eakept Hooijer (1966, pl. 15) from Rusinga Island,
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TABLE 33
Measurements of third metacarpal (mm}
No, of specimen Laghz L 7
1. Medl;a.n length 1%%6 2063‘56 Ll'g;&ﬁ I; ;%8[ 1;'{}1500
2. Proximal width 67 78 65 76 7t
5. Proximal ant.post. diameter 53 67 55 6= G
4. Middle width 57 66 56 5; F?
5. Middle ant.post. diameter 27 31 27 28 :ﬁ
6. Greatest distal widih 74 78 70 75 7
7. Width distal trochlea Gg 2 Gz il t:?j
8. Distal ant.post. diameter 5} 57 52 =8 .—?
9. Ratio middle width/lengih 0,51 0,32 3,20 0?32 (:Jm
No. of specimen LyoBo Lig7ss  Lguyo  Léars Laz7s  Lbegs  Lozsk
L. 1495 186 195 184 204 194 200
= o 6y 6n 65 72 67 74
3 56 57 - 57 — 58 57
4. 58 54 e bo 58 Gi 59 61
5 30 24 — 27 27 26 31
6. 75 67 — g 8o 704 78
g. 63 58 65 tia 67 62 68
' 51 32 - 54 35 50 54
G- 0,30 0,30 — 0,31 0,30 0,30 0,510
No. of specimen Lyoor Liz8B22 Lsggy Lsggr  Lgrgg Lig756 Lgg8:
1. 183 g5, 182 188 188 206 194
. 72 e 70 72 78 69 7t
3. 57 6t 57 56 58 58 54
4 63 66 55 58 Gq &3 57
g. 25 28 24 27 20 24 21
. 73 - 73 71 75 71 73
;. 61 66 61 58 64 6o 62
. — 56 53 50 54 54 5t
9- 0,34 3¢ 30 0,3t 0,34 .31 a,30
No. of specimen Lo4o8 LyoBs Ligs8 D bizornis C. situm
I. 186 183 g2 162 166 173 176
2. 72 78 77 59 5o 70 68
3- 38 61 ba L 55 52
4 64 B4 58 6 a5 56 58
g. 2% 30 30 22 22 24 28
N — 82 74 61 52 66 7
5. 6g 64 Go 51 — -_ 59
. - 52 53 4 4 48 48
0. 0,34 0,35 0,30 0,28 0,27 0,92 0,33

The vari?.tian range in width/length ratio in the Langebaanweg Mc.III,
0,29 to 0,35, is such that it includes the observations of C. simum but the two
D. bicornis metapodials are relatively more slender than the fossil specimens,
although the difference is small.

. There are sixteen entire fourth metacarpals in the Langebaanweg collec-
tion (Table 347, the first five of which are from the right side. In this metacarpal,
a_:mly one of the two . bicornis is below the variation range in width /length ratio
in the fossil specimens,
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TavLe 54
Measurements of fourth metacarpal (mm}

Mo, of specimen L6631 Lyo84 Lsg36 Lsggy Lyog8 LizBzo
1. Median lengih 148 147 155 151 14G 157
2. Proximal width 53 50 f4 55 53 58
3. Proximal ant.post. diameicr 47 52 3] 48 50 50
4. Middle width 39 42 40 37 40 4+
5. Middle ant.post. diameter 24 a4 24 23 27 25
6. Greatest distal width U 58 — 48 52 55
7. Width distal trochlea 46 40 46 42 32 45
8. Distal ant.post. diameter 46 45 — 42 44 46
9. Ratio middle widthflength 0,26 0,20 0,26 0,25 0,27 0,28
No. of specimen L2285 Lggit  Lyoy8 L4t Lg2g6 LyoBy  Lyioz
I. 150 153 147 160 161 163 155
2. 54 50 51 57 57 58 51
9. 5O — 4G 53 52 35 51
4. 39 19 40 36 38 43 37
5 23 21 24 22 25 24 26
6. 54 48 50 51 51 52 51
7- 46 13 42 43 45 42 42
B. 44 41 42 43 46 44 45
9. 0,26 a,25 0,27 0,23 0,24 0,26 0,24
No. of specimen Lyogs Lggqor  L7ior D. bicorris C. simum

1. 156 145 157 136 135 145 143

. Bg 57 59 43 B 55 i+

3. 53 49 51 43 44 50 50

- 42 34 38 33 30 0 g

5. 25 25 26 18 19 23 23

6. 58 47 52 43 3 48 32

7. 47 46 4b 37 — — 42

8. 48 43 44 38 a4 14 45

9. 0,27 0,26 0,24 0,24 0,22 028 o120

The fifth metacarpal of Ceratotherium praecox is reduced, mammiform, as it
1s in the recent species. There is one specimen in the Langebaanweg collection,
L1606, with the two facets for the unciform and Mec.IV. It is 46 mm in length,
and 35 by 29 mm in proxamal diameters, In D, bicornis thesc diameters are
95 mm, and 27 by 26 mm; in C. simum the bone is larger, as usual, viz., length
45 mm, and 33 by 20 mm proximally.

Of the femora in the Langebaanweg collection there is only one that is
nearly entire, Li22g2, from the left side, lacking portions of the caput and of
the trochanter major, and maost of the medial part of the trochlea (first column
in Table 35). In lengih from caput to medial condyle it excceds the fomur of
C. simum, but in diameter of the caput it is just as large as the larger of the two
C. simum femora. There are two isolated femur heads, L12652 and L126%6, with
the same diamcter as L12292. The width acress the third trochanter, 175 mm,
ig alse found in a mid-shaft portion of a lefl femur, L13254. There are several
juvenile shaft portions showing the third trochanter, viz., Li13831, L1386
1386g, and Lg40q. Three distal portions of femora, L8118 and L12681 from the
right side, and L11758 from the left, complete the list of femora in the
Langcbaanweg collection (Table 35).
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TABLE 35

Mecasurcmenis of femur {mm}
No. of specimen Li2aga B, bicornis O simum
1. Greatest length 590 440 4b0 ATO 530
2. Diameter of caput 110 Ho 85 e g5
3. Width across third trochanter 175 — 140 135 —
4. Greatest distal width 6 175 120 123 55 150
5. Distal ant.post. diameter, medial side — 16c 165 g0 180
6. Distal ant.post. diameter, Jateral side 155 — 125 155 —
No. of specimen L8:1:B Li268: Lairgs8
4. Greatest distal width 175 180 165
5. Distal ant.post. diameter, medial side 210 225 <. 200
6. Distal ant.post. diameter, lateral side e 180 £ 175 £ 143

Fwenty-one entire patcllac are in the Langebaanweg collection (Table 363,
nine from the right, and eleven from the left side, All of them are larger than
the recent bones even of C. simum.

TaBLE 36

Measurements of patella (mm}
No. of specimen L1g4o35 Lig7zs Lris8g Lgzio  Lgzso Loislly  Liobg
1. Length 130 115 105 Lo 15 130 o145
2. Width 120 110 105 105 103 120 125
No. of specimen L6226 L6obo L4268 Lyy66 L4s8gs Lyrzg  Laobo
I. 140 115 120 125 120 115 110
2, 110 110 110 150 105 105 110
No. of specitnen Li2B33 Liagh8 Ly787 L4246 Ls817  Lsgzy
1. [35 124} 120 115 110 15
2. 125 io Ir5 105 105 100
No. of specimen Ls5g26 D, bicornis L strsn
1. 115 G5 100G 195 105
2. 105 85 9o 90 95

Of the tibia there are no entire specimens in the Langebaanwep collection;
the most complete specimen, L1805, has only the medial portion of the proximal
articular surface, and distally the lateral portion is damaged. The length,
measured along the medial surface, is 355 mm, and the greatest length was
probably 380 mm (D. bicornis 335 mm, C. simum §50-980 mm). There are five
proximal portions of the tibia (Table 57}, the first three of which are from the

right side,

TabrLE 57

Proximal measurements af tibia {mm)
No. of specimen Lgyoz La261g Lyg34 Lisi7g Lyo4q
1. Proximal width — 150 140 150 155
2. Proximal ant.post. diameter 11§ 145 20+ — . 135
3. Least width of shaft 70 — — 75 Bo
No. of specimen D, bcornis . sémum
I. 11¢ 115 135 140
2. — 120 — 145
3 — 55 — 65
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There are no less than forty-one distal portions of the tibia (Table 38} ; the
first nineteen from the right side, and the remaining twenty-two (starting with
Li13477) from the left,

Tasr 38
Distal measurements of tibia {mm)

No. of specimen L7047 L7go8 L6171 Ljgs3  LiBob L4968
3. Least width ol shaft 8o 75 7a 55 70 413
4. Distal width 105 100 a5 0 95 100
5. Distal ant.post. diameter 100 g0 85 5 8o go
No. of speamen Litgo L7gon  Lagbs Layge  LogBo L3oys L6167
3. - _ — _ - -
4. a5 100 105 o0 £. 85 a5 100
5- 90 95 5 90 85 85 95
No. of specimen L7gto  L7ggo L6174 Lésrs LH37s  L7ge8 Liszayy

. — - - — - — 5
2. ou 160 Ga 100 105 100 106
5 85 95 Bo+ 9o 95 — 95
No. of specimen Laghs Li3858 Lyggr  Lyogo  L4ghy  Lezbz  L6ibs
5 65 — 70 By 75 70 -
4. G5 95 95 1oc 83 95 102
5 g0 GO a5 100 — 85 05
No. of specimen Lyg46 L7pis  Lygse Lygar  Lgger  Lygsr  Loygre

- 78 - - — - — =
i. go a5 100 105 100 95 oo
5- 9o 30 95 100 85 85 g0
Nbo. of specimen L2264 L7ge6 L6366 Liigag L4186  LarBy
9. — — — _— _ -
4 100 g5 oo 95 100 9o
5. 9o 95 85 g0 — —
No. of specimen L7ge: D. bicarnis O simum
3 — — 53 — 65
4 go 8 o 95 115
5 - 7 95 Bo B

The astragalus is represented in the Langebaanweg collection by sixty-
seven entire specimens (Table 30), thirty-six from the right side, and thirty-one
(beginning with L4166} [rom the left. The astragalus is the numerically best
represented bone in the Langebaanweg collection, to which its solid build
undoubtedly contributed.

Like the other bones from Langchaanweg, the astragali are on the large
side when compared with their homologues in the living African species.
Twenty-six out of the sixty-seven Langebaanweg astragali exceed the larger of
the two C. simum astragali in all dimensions taken. The ratio medial height/total
width varies between much wider limits in the Langchaanweg scrics (0,74-0,91)
than it docs in the few recent bones of D, bicornis and C. simwum, as may be
expected. However, the variation range in this ratio in the Ceratotherium pragcox
series does not overlap with that in the Miocene brachypotheres of Africa and
Europe (Brachypotherium heinzelini and B, brachypus: 0,84—0,73; of. Hom'je.r
1966: 148). In nearly all of the Langehaanweg astragali the trochlea width is
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of specimen
Lateral height
Medial heighe

. Total width

Ratio medial height/total width

Trochlea width
Width of distal facets

No. of specimen

. of specimen

. of specimen

. of specimen

. of specimen

. of specimen

. of specimen

Lsgz8
85
88

109

0,81

toz
Bz

Lyzi1
95
g2

110

0,84

103
ao

L7200

100
8g
120
0,74
104
98

L1181
G3
94

117

o,bBo

103
88

La4Bg
88

TABLE 39
L5886 Lsbigl
a3 o
g0 G4

110 1o
o8z 0,85
103 95
a6 90
Lyz22  Lj2se
86 2y
84 H3
160 l(}3
0,85 0,81
96 93
a6 B3
L7212 Lyigg
00 94
g9 92
108 11g
o8 0,79
99 103
By 95
Liig7y Liigog
a8 g1
92 04
116 g
079 08
95 o8
a4 a3
Logey  L4B7g
91 a7
84 84
I 15 107
074 0,79
a0 96
86 Bs
Liesrs L4168
88 BE
88 8g
103 104
0,85 0,82
90 102
79 93
Ly21y  L7yzzs
86 94
a1 g1
115 120
o790 0,76
105 105
9t 95
L7488  Lo4gs
87 8o
B2 Br
105 of
0,78 0,83
90 87
8y 8o

Measuremnents of astragalus (mm)
Lsgzg  Lai6y

8
88
T04
o 85
93
82
L7226
B
8o
99
0,81
Q2
B2
L4865
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91
81
101
o8¢
95
go
L7209
[+17]
94
111
0,85
103
go
LiBog
83
81
100
2,81
[rts}
78
L1gBa2
a1
02
111
0,83
102
g2
L4868
103
g8
122
¢80
105
103
L4168

8
103
82

]

77

Ly216
g1

[+
107
0,86

82
L5717

83
8o
105
0,70
G4
B3

L6abs,
77t
87

109
0,81

83
L5530
88

94
115
o082
106

L7208
i)
88

108
0,81
G2
8y
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No. of specimen

T

No. of specimen

P‘lU‘-PmDI-I

Ne. of specimen

Dok

L7210 Ly2oy Lyeo6 Liiss8 LirsSs
at 88 8x 87 [i]
87 9 8y 93 92

107 100 H 120 106
o081 0,91 [+ 0,78 8y
92 o1 o1} 105 160
Ah 79 i) LOT 85

Lris82 L5885 LsB6g LaBye  Loag:
85 04 oy 7 i
93 97 93 90 82

114 108 o8 104 106
0,82 0,85 0,86 0,87 0,77

G4 97 96 93 o
g1 B3 Bs B3 By
Lyg486 D. bicornis . simum

92 65 74 96

94 & g0 5 %
14 86 83 a5 104
o.82 0,70 084 o9 a,81

a9 B 78 8y 8

87 73 72 By 88

L4164

84
92
103

0,89

greater than the medial height, although in some by a narrow margin only; in
three specimens (Ly204, L4164, and L588g) the trochlea width equals the
medial height, and in one (L12655) the trachlea width is just a little less than
the medial height. This evidently exceptional condition in C. praecox is the rule
in Aceratherium and Dicerorhines (Hooljer 1966: 173); in Brachypetherium trochlea
width exceeds medial heighe, as it does also in Paradiceres (Hooijer 1968: 89) and
Chilotheridium {Hooljer 1971: 377).

The calcancum is represenied in the Langebaanweg collection by ffty
specimens, twenty-four right and twenty-six left (Table 40). In greatest height
all of these excced the recent bones used for comparison; in anteroposterior
diameter thirty-six fossil calcanea cxceed the recent.

No. of specimen

1. Greatest height

2. Greatest width

3. Anl.post. diameter

No. of specimen

TABLE 40

Measurements of calcaneum {mm)

Lizs84 Liiyyr L5667 Lyagg
149 153 143 140
8x a0 — —
— 83 76 72
Ls8g3  LsBss LsgB2  Lsg8r  Largy
142 144 134 146 143
83 81 81 —_ —
70 78 6g 75 76
Laosz  L488:r LyiBo Lyibg  Lyifly
140 145 146 142 149
- - - - 95
73 74 76 73 77
L7182 Lyig8 LpBr Lyigr L7166
145 157 153 50 152
90 95 - 94 —
77 A1 77 B Bo

L7186
141
73
L58s1
148
i
76
L5856
152

97
it}

LEq48
145
76

Lsg8o
145
76
L3os2
140
73
L7tgo
146
88
79
L13804
148

76
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No. of specimen Les8gz L3536 Largg Lyige LBoss LsBs3  Losog
1. 144 145 140 150 153 151 145
2. 83 — 87 — — 84 B3
3. 78 76 70 B4 Bo 79 72
No. of specimen La175 Lsgb:  Lyizs Lgygo  [8654 Lyi88 Ly
I. 150 145 152 142 143 141 147
2. — — — 5o — _ 85
3 73 7 M 695 8o 8e 77
No. of specimen L7173 L7yt Lyizz  Lgi7g Lirg85 Léosg  LiBoz
T, 143 145 140 146 161 141 141
2. - 79 — — &g 85 83
3- 73 70 73 77 &3 72 74
No. of specimen Lpjor  L7rgz LigBas D, bicornis C. simum

I. 152 153 138 110 11¢ 125 125

2, Bz 43 — 65 b0 Bo 82

9. 75 82 79 6o 65 75 66

The naviculars in the Langebaanweg collection number twenty-scven
(Table 41}, the first fifteen of which arc from the right side.

TaBLE g1
Measurements of navicular {mm)
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No. of specimen Logs8 Losa74 L66zo L4068 Ly78s Lizeod3 Ly8og
1. 48 52 52 52 46 50 53
2. 5t - 51 52 49 54 54
3. 72 bl 81 83 76 78 87
No. of specimen Log72 L7770 Lseyy  Laz8g  Ls2By L3288 Ls2Bo
1. 49 52 55 44 30 39 47
z. 44 50 48 43 44 47 53
3- 77 7o 78 73 7t 76 78
No. of specimen Ls2gq I bicornis  C. simum

I. 48 37 43

2, 46 44 52

3- 73 63 8o

The cubcid of Geratoiherium praecox is higher than wide anteriorly in sixteen
specimens, and wider than high in nine. We find the same variation in
Aceratherium and Dicerorhinus (Hooljer 1966: 176); it is in Brachypotherium and
Chilpifersum that the width is distinctly greater than the height, and this is true
to a lesser extent in Chilotheridium (Hooijer 1971: 380,

Eight ectocuneiforms, six right and two left (Table 43), have the anterior
width about two times the anterior height, as in the recent African species,
Aceratherium and Dicerorhinus, and Chilotheridium; in Chilotherium the width is

three times the height {Hooijer 19661 177; 1971 380-381).

No. of specimen Lgs16  Layyss  Lss67  Labys  Losts  Lgsiz LgiBi
1. Anterior height a5 32 a4 37 31 31 a4
2, Total width 58 62 58 54 R7 %] 6a
4. Ant.post. diameter 7L 72 82 75 72 76 8o
No. of specimen Lsfsz L7854 L7888 Lii6za L6oby LyzgeA Lbofy L4251
1. 32 31 32 30 33 33 34 33
2. 56 57 61 53 &o 55 59 54
3- 76 72 73 59 76 6g 72 74
No. of specimen Ly757 Loso7 Lbobs Losio  Ls24t Lg242B L4257 Lg264
L. 33 32 32 30 37 30 32 34
2. 66 58 58 56 6o 52 5% 54
3 70 72 Bg 72 78 70 76 75
Noa. of specimen T.rz627 L7883 L7841 L6066 D, bicornis £, simum

1. 33 33 3 33 24 29

2. 6o 58 53 63 45 55

3- 73 i) 66 =5 56 Bo

There are twenty-nine cuboids {Table 42), the first eleven of which are
from the right side.

TABLE 42
Measurements of cuboid (mm}

No. of specimen Lé6z2r  L3Bog L4262 L3676 L3496 LogBz LizBeg
1. Anterior height 53 49 49 48 51 50 54
2. Anterior width 53 48 54 49 47 49 53
q. Greatest ant.post.

diameter 77 75 76 6g 75 73 86
No. of specimen Lg26a L7766 Lityso Laobe Lbzzg L4266 L7871
1 5t 55 51 51 53 49 46
2. 49 54 50 49 53 44 48

76 79 73 78 82 73 70

TABLE 43

Measurements of ectocuneiform (mm})
No. of specimen L3075 Lgsig4 Losiz  LyBzo  Lgoss  Lgovo
1. Anterior height 30 32 28 30 27 27
o, Anterior width 6o 56 84 57 53 55
3. Ant.post, diameter 71 59 57 57 51 56
No. of specimen Ly7s9  Lyyrs D bwomnis G, simum
L. 33 33 24 27
2. 57 56 45 57
3 58 50 33 54

One mesocuneiform, from the left side, is the remaining tarsal bone in the
collection (Table 44). ’

TaBLE 44
Measurements of mesocuneiform {mm}
No, of specimen Li12663 D. bicornic G simum
1. Height 24 T4 9
2. Width 24 24 22
3. Ant.post, diameter 45 34 43

A set of right metatarsals, L13548-13550, belong to on¢ and the same
individual (PL. 34). Their measurements are given in the first columns of
Tables 45-47.

Of the second metatarsal there are fiftcen entire specimens (Table 43),
the first seven of which are from the right side. The variation range in width/
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length ratio is rather small, 0,18-0,22 only, and one of the D. bicornis mcta- No. of specimen L7068 L7obs Lpofz Liz6is Lii8sy Lggbo  LBogg
podials remains below these limits, that is, it is more slender in build. ; 12; ‘g;: ‘g; 'g‘: ‘gg Ig 182
. B
3 b1 53 — 57 53 « 6o 51
TanLE 45 4 54 52 53 52 57 62 49
Measurements of second metatarsal (mm) 153 Eg ;? 2_6 gé ;Z éﬁ ?
Mo. of specimen Lizsse Lazyg  Lgri8 L4886 Lijdoz 7 50 56 56 56 60 66 53
1. Median length 176 166 161 164 162 8. 52 51 _ 51 51 3B 19
o, Prnxlimal width . 43 25 37 35 37 g. 0,28 0,28 0,26 0,29 0,50 0,31 0,26
i‘ f\’ﬁg{t{l}l;aiﬁihpnst- diameter ; ;Z gg g; 2); Na. of specimen Lycoo  Lsgaz  Lq148 Ligdor Ligag Logyg  L7is2
5. Middle ant.post, diameter -32 30 ég 26 29 ; '?u [75 [Zg 190 183 'g? lg:‘;
6. Greatest distal width 49 45 — 44 — r;' ag 02 5° 52 59 o
7. Width distal trochlea 44 41 39 39 - 4 ig ?,{ ia 53 gj 34_ 23
8. Distal ant.post. diameter 52 +3 44 43 43 . 26 2) 28 23 31 'Jr 2
. Ratio middle width/length 08 o 0,1 620 0,18 ¥ 9 9 3 3 §
g atlo mi jleng y 19 .19 N s 5. 65 64 66 71 Z_ 68 74
No. of specimen Lsgsas Ljoys Liigyz Loga  Lgrog  Lgr2z LosSo 7 55 54 55 39 33 5% Gz
I. 174 158 162 15% 160 168 162 8. 50 46 48 54 51 49 51
2. 43 33 36 33 33 33 38 9 ey 0,31 0,28 .29 HEG 0,31 0,33
9. 56 51 =8 50 59 54 56 No. of specimen Lyoge D). bizarnis C. simum Aterir
4. 35 2g 3 28 iz 30 35 1. 18a, 148 152 160 16g 180
- 33 27 32 24 27 30 30 2, 59 48 50 53 53 52
6, 48 43 49 41 41 44 48 3. — 48 45 47 49 50
7- 43 3t 42 ] 38 38 44 4. 50 40 40 51 48 40
8. 48 43 45 42 44 48 45 5- 28 21 19 22 o5 24
. 0,20 o,td 0,19 0,18 0,20 o,18 0,22 6. 5 54 45 <6 66 68
No. of specimen Lyogy Liigos Lgige D. bicornis C. simum 7 57 44 - - 51 —
I. 157 153 160 129 135 8 151 8. 30 42 40 46 47 40
2. 38 ag 39 25 2 g8 24 Q. 0,27 0,27 0,20 0,32 28 0,27
3 56 51 33 42 33 49 47
4 32 33 32 25 22 30 28 There are sixtcen entire fourth metatarsals in the Langebaanweg collection
5. 30 40 31 19 20 22 24 ~ . . . - , c . s
2 6 ot 44 51 s w39 {Table 47), eight right and eight left. The width/length ratio does not vary a
7 45 40 41 29 - — 36
8. 47 44 48 36 35 42 49 Tantz 47 ’
9. 0,20 0,22 0,20 0,20 0,16 0,20 0,10 Measurcments of fourth metatarsal {mm)
No. of specimen 19840 Lasss L4888 Ljo7a  T.a783
1. Median length 170 166G 155 166 155
There are twenty entire third metatarsals (Table 46), ten from the right 2. me}“mi “"Ct“h 4 65 54 52 53 48
and ten from the left side. The range of variation in width length ratio of the i h;?;é[lgawﬁiﬂposn Lameter i; ;f fﬂ ;l j;’
fossil bones (0,26-0,33) is very nearly the same as that in the four recent bones, 5. Middle ant.post. diameter 48 40 38 48 g2
6, Greatest distal width — 43 42 41 17
7. Width distal trochlea - 539 59 41 15
TaBLE 46 8. Tstal ant.post. diameler 49 44 41 45 41
Measurements of third metatarsal (mm) 9. Ratio middle width/length 0,10 AL 0,22 0,10 0,17
No. of s;_)ecimen Ligs48 L6ogB Lgr38 Ligrsz Lizyse Mo, of specimen L7114 Ljoyo  Lyobs Lgiir Lgst Lgis8  Logygd
1. Median length g8 192 17g 181 Ll i 162 159 156 160 165 158 174
2. Proximal width 70 Gz 62 61 55 2. 54 50 49 53 40 59 =3
3. Proximal ant.post. diameter — 57 57 56 53 3. 46 42 46 50 48 55 48
4. Middle width 6o 53 55 54 47 4. 35 27 29 30 31 32 34
5. Middle ant.post. diameter 15 a1 30 30 25 5. 98 99 32 43 25 48 40
6. Greatest distal width 82 68 — 71 58 6. 47 40 ;}U 41 41 40 47
7. Width distal trochlea 6g 57 a4 58 34 7. 41 58 44 7 39 40 40
8. Distal ant.post. diamcter 55 30 50 — 49 8. 45 42 pes 43 13 43 46
9. Ratio middle width/length 0,30 0,28 0,31 0,50 0,27 9. 0,22 0,22 0,19 o,19 019 0,20 0,20
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Mo, of spocimen Lgg4z  Tagsgo  Lozqgr  Lyogn . btornis G, sirmum

i 152 157 155 154 125 127 138 146
2. 45 57 45 40 42 39 4“4 49
3 46 55 56 46 40 40 47 45
4. 20 40 30 27 26 26 35 29
5. 35 40 34 33 24 23 o6 2B
6. 38 42 40 41 % 3 44 39
7. 34 36 36 38 33— — a7
8. 39 309 42 40 38 a4 4

Q. a,1G 0,19 0,19 0,18 0,21 0,20 0,25 0,20

great deal (0,17-0,22). One of the recent bones {the first under the head
€. stmum) is not within these limits but above them; it is more massively built
than the other recent, and the fossil fourth metatarsals,

There are nineteen first phalanges of median digits {Table 48), whether
from the manus or from the pes I am unable to tell.

Tasre 48

Measurements of phalanx I, median digit (mm}

No. of specimen Lgo46 L8418 Lbogg 18416 T.g214 Lo2s0
1. Median length 38 41 40 43 38 42
2. Proximal width 66 b7 67 66 6q Bo
No. of specimen L8417 Ls276 Lgszo L8415 Lgze6 L8420 L6216
1. 43 44 37 37 37 40 42
2. 61 64 58 61 — 6o 57
No. of specimen LBg1g  Lgasr  Ligoy LagyBy Lazys  Lyasa
1. 39 37 40 44 39 -
2. 65 57 6 B4 57 7t
No. of specimen D, bearnis C. sitnum

marmus pes manuys pes
I, 31 33 42 4t
2. 51 49 58 63

Four second phalanges of median digits are available (Table 41q).

Tanre 49
Measurements of phalanx 1T, median digit (mm}
I, bieorms O, simien
No. of specimen L8426 Lg2ss Lg518 Liiboy manus pes manus pes
1. Median length 30 13 24 26 26 28 30 30
2. Proximal width B4 G2 53 64 55 56 65 73

There is one third phalanx of a median digit (Table 50;.

TABLE 50
Measurements of phalanx 111, median digit (mm}
D, bicornis C. simum
No. of specimen L8427 manus pes manus pes
1. Median length 32 26 28 — 74
2, Greatest width 93 84 8o — 107
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Five bones (L8421, L8422, Lges6, Lg51g and Li187g) represent first
phalanges of lateral digits; they vary in median length from 35 to 37 mim, and
in proximal width from 42 to 50 mm. A third phalanx of a lateral digit, Lg257,
has a median length of ¢. 90 mm, and a greatest diameter of 31 mm. I'wo
proximal sesamnoids remain to be recorded; the larger bone, L7sb4, length
41 mm, width 21 mm, presumably belonged to a median digit, while the
smaller, L4074, length 28 mm, width 17 mm, mav have belonged to a lateral
digit.

OTHER . PRAECOX SITES IN BAST AND SouTH AFRICA

We have evidence of the occurrence of Ceratelherium praecox at sites other
than Kanapoi, Ekora and Lothagam-1 in Kenya, and Langebaanweg in the
Cape Province. Fragmentary teeth from the Mursi Formation of the Omo
Basin in southern Ethiopia and from the Chemeron Formation in Kenya,
previously referred to Ceratotherium simum germanoafricanum {Hoodjer 196g: 86, 77),
in the light of the discovery of Ceratatherium praecox at Kanapol and Lange-
baanweg, should be identified as €. praecox. The teeth from the ‘lower level
{Mursi Formation), which had been collected by R. Leakey in 1967, were
re-examined by me in July 1971 at the Centre for Prehistory and Palacontology,
National Museum, Nairobi. There are a P* sin. and a M*~? sin. in palatal
portions (Hooijer 196g, pl. 5, figs 4-5) displaying, as far as preserved, an
angular antero-internal corner. In M? there is a true medifossetie, whereas in
P! and M? the crochet extends across the medisinus without uniting with a
crista to form a medifossette. P* shows the internal indentation of the protocone
also seen in M2, The internal face of M? 5 50 mm anteroposteriorly, and 30 mm
of this are taken up by the protocone, Although all the tecth are incomplete
externally the basal external crown outline is preserved, and the transverse
diameters can be approximately given (lable 51). 'They are within the limits
of their homologues in the Langebaanweyg collection. Although the cctelophs of
the Mursi Formation specimens cannot be studied, in all observable characters
these teeth agree with those of Ceralotherium praecex; the medifossette is not
normally formed in this species, and its presence in the Mursi M? is exceptional.
The Chemeron mazxilla with M3 (Haoijer 1969, pl. 2, fig. 1}, from localitv
J-M.507, do not have medifossettes, and M? has a distinct anlero-tnternal crown
angle. The teeth arc very much worn down, and M and M? are so [ragmentary
that the width cannot be determined, but those of M? are approximately the
same as those in the Mursi specimen (Table 51). The skull from J.AM.gr,
Chemeron Formation {(Hooijer 196¢: 76, pl. 1) is more advanced in its dentition
and shows the rounded antero-internal crown angles, the medifossettes, and the
posterior extension of the protocone charactenistic of the modern species; this
specimen moreover has the backwardly inclined oceiput, extending beyond the
occipital condyles, characteristic of C. simum germanoafricanum, and as such it was
identified in my earlier paper. The presence of both Ceraloiherium praecos and
Ceratotherium stmum germanogfricanum in the Chemeron Formation is puzzling,
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for the mammalian fossils in the Chemeron Formatien were found so closely
together (Dr, W, W. Bishop, pers. comm .} as to make it uniikely that they were
not of the same age. The Chemeron locality J. M.go {=J.Mg1) is placed by
Cooke & Maglio (1q71, fig. 2) at the 2 million year level, whereas the remainder
of the Chemeron Formation is left at the 4 million year level. This arrangement
isin accordance with the evidence provided by the rhinoceroses. Bishop (19716},
with a faunal list, gives the age of the Chemeron Formation as greater than
2,0 m.y, and less than 5,4 m.y.

A metapodial of a rhinoceros from the Chemeron Taormation, locality
J.M.511, is a left second metacarpal. Whether it represents C. praecox or
¢ simum L am unable o tell; the measurements have been added to Table 32
and agree with those of either of the two species.

From locality J.M.511 of the Chemeron Formation there is a P4 dext. of a
large chalicothere, a new element to the Chemeron Formation fauna (cf Bishop
19715, It was collected on 5 August 1967; 1 found it in the Chemcron collection
of the Department of Geology at Bedford College, London, on 18 November
1971, and it was given to me for study by Dr. W. W. Bishop. The specimen is of
considerable interest as it adds to the younger elements of the Chemeron
Formation fauna, and ehalicothere teeth are rare anyway., The specimen s
referable to Ancylotherium hennigi (Dictrich), a species recorded before from
Lactolil and Bed T at Olduvai (Dietrich 1942 105; Builer 1965: 226}, [11s very
well preserved and not much worn; the lingual cusp is only just touched by
wear, and the height of the worn ectoleph is 33 mm. The crown measures
28 mm anteroposteriorly and 31 mm transversely, and has all the characters of
Angplotherium {Thenius 1953: 98 and fig. 1}. The Olduvai material consists of a
few carpals, metacarpals and phalanges only, but among the Laetolil collection
there is an M? (Dictrich 1942, pl. IV, fig. 37; pl. XII, fig. 79}, measuring
55,0 mm anteroposteriorly and 40,0 mm transversely. The newly found P and
the Laetolil M2, when compared with their homologues in an upper dentiticn
of Ancylotherium pentelicum {Gaudry & Lartet) as figured by Thenius, prove to be
on a par for size. 1n the A. pentelicum dentition P4 measures 33,3 by g%.5 mm,
and M? 67,2 by 50,5 mm {Thenius 1953: 105); the Chemercn P4 and the
Laetolil M? are both one-sixth smaller in dimensions than the corresponding
tecth in A, pentelicum. Laetolil and Olduvai Bed T are around the 2 million year
level (Maglio 1g970; Cooke & Maglio rgyr), and that is wherc part of the
Chemcron Formation (locality J.M.qo and g1} was placed by Clooke & Maglio,
However, as stated above, in the opinien of geologist Dr. Bishop, the geological
evidence docs not suppart a time gap of 2 million years between some Chemeron
sites (J.M.go, gri and others. The tooth of Angplotherium henmigi (locality
J.M.511) as well as the skull of Ceratotherium simum germanoafricanum {locality
J.M.g1) and stage 2 or 3 of Elephas recki (Cooke & Maglio 1971) suggest an age
for the Chemeron Formation closer to 2 million years than to 4 millien years.
On the other hand we have clements like the maxillary of Ceralothertum praecox

{locality ].M.507} in addition to fexedwnta adaurora Maglio, Mammuthus
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subplanifrons {Osborn), Anancus of. kenpensis [Cooke & Maglio 1971) or Arancus sp,
(Bishop 1g716), and Manzachoerus species ‘A’ of Ceoke & Ewer, which are
suggestive of an age around 4 million years. If the Chemeron Formation fauna
is really unified as te age, it may tentatively be placed around the g million year
level, as suggested to mc by Dr. W. W. Bishop. However this may be, further
faunal studics arc needed, and the recovd of Ancylotherium hennigi from locality
JM.511 of the Chemeron Formation is here given as a contribuiion for that end.

Tanre 51
Measurements of upper teeth of Cerafotherinn praseox (mm)
Swartlinyes
Langebaan-  Mursi Fmn. Chemeron Farm,
weg Fim, Namagua-
JMo5a7 land
Pt ant.post. 47-¢. 57 — — —
ant.transv, Byl ¢ 68 — —
post. transe, 56-73 o bo — —
ME, ant.post. c. 50 68 - — —
ant.transv. 70-82 ¢ 75 ¢ 75 74
pust. transy. 85-75 ¢ by ¢. b5 70
MA ani post. {inL 56-72 ¢. 6o — —
ant.Iransy. 65-78 c. 67 — —
length outer surface 68-83 — —- —

The Aterir Beds in the Baringo area, Kenya, which are placed by Maglio
(1970}, Cooke & Maglio {1g71} and Bishop {19718) ncar the 4 million yvear
level (asx i the Murs Formation = Yellow Sands), contain material of
(. pragcox. The inmer portion of an upper right molar, marked 5/B84/6, has the
marked protocone fold, internal indentation of the protocone, slight internal
cingulum, a crochet but no medifossette, and the marked antero-internal crown
corncr characteristic of the present species. No measurements can be given, burt
in its internal anteroposterior diameter, nearly 50 mm {of which 28 mm for the
protocenc), and the massive crochetitis nearest to M. Another Aterir specimen,
an upper left premolar, marked 5/B1, again with the angular antero-internal
corncr, no medifossette, and a very weak paracone style, has the dimensions of
P? in dentition L.13035. I8 measurements have been added te Table 5. Therc
isfurther in the Aterir collection a right third metatarsal {marked 1,18 and 123}
indistinguishable from its Langebaanweg homologue: irs measurcments have
been added to Table 46: Tinally, there is a proximal sesamoid, presumably of a
median digit, marked 5/B1. This Alerir specimen is 41 mm long and 20 mm
wide, just about as large as the Langebaanweg sesameoid L5564,

An isolated, rolled M? dext., lacking the antero-external and postero-
external angles, and originating from Swartlintjes Farm, Hondeklipbaal,
Namaqualand, C.P. (about 160 km north of Langehaanweg), represents the
same species of Ceratotherivm as that from Langebaanweg. According to the
geologist who presented the specimen to the South Alrican Museum,
Mr, A, J. Carrington, the fossil molar came from ill-sorted angular [elspathic
fluviatile gravels at an elevation of ¢, 18 m. The gravels overlie what are taken
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as Lower Pleistocene maring sands, and would be Upper Pleistocene. However,
it is difficult to reconcile this view with the characters of the rhinoceros molar,
which are those of the Late Pliocenc Ceratotherium praecox. Its rolled condition
suggosts that it was derived from an earlier deposit. The specimen is figured in
Plate 25 {bottom right}, and bears the South African Museum number Q1771.
The ectoloph is 77 mm high as worn. There is a well-marked protocone fold and
internal indentation of the protocone, an angular antero-internal crown
corner, and further there are a weak cingulum internally at the protocone, a
strong but relatively slender crochet, no crista, and a postsinus very nearly as
deep as the medisinus. The antero-transverse diameter is 74 mm, the postero-
transverse 70 mm, very close to those in 1L6658.

The Namaqualand site is the only one in the Cape Province other than
Langebaanweg from which Ceraiotherium praccox is recorded, and this species s
further known only from north-western Kenya and southern Ethiopia. It is
already proving useful in African correlations, and may become more so if’ and
when found in other parts of Africa.

SUMMARY

Numerous remains of an cxtinet species of rhinoceros have been obtained
by parties of the South African Museumn at the ‘E’ Quarry of the Langebaanweg
site, 104 krn north-northwest of Cape Town, C.P. They are more abundant
than those of any other large mammal in the Langebaanwcg fauna; there are
remains of seven skulls, ten mandibles (most of them with teeth in s},
170 isolated teeth, and 650 postcranial bones. This material is referred to
Ceratatherium praccox Hooijer & Patterson described from the Late Pliocene of
Lothagam-1, Kanapoi, and Ekora in north-western Kenya. Ceratotherinm
praecox is little removed from the point of divergence of the genus Ceratotherium
and the genus Diceres, and is held to represent the immediate ancestor of the
modern white rhinoceros, Ceratotherium simum. The species ig further recorded in
the Cape Province from Swartlintjes Farm, Hondeklipbaai, Namagualand
{approximately 160 km north of Langebaanweg). It is also known from the
Mursi Formation in southern Ethiopia, and the Chemeron Formation and the
Aterir Beds in the Baringo area, Kenya, all deposits dated around the 4 million
vear level. The discovery of this species is proving most useful in inter-Alrican
correlation and adds to the evidence already available that the ‘E’ Quarry
Langebaanweg site is Late Pliocene in age.
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EXPLANATION OF THLE PLATES

Note, All specimens are Gerateiferiue: praecoy Hootjer & Patterson from Langebaanweg. excem
Plate 25, bottom right, which i lrem Swartlintjes Farni, Nanaqualand.





