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FAMILY RHINOCEROTIDAE
J. M. HARRIS

Although it is often the case that sueface praspecring
resiles in the collecrion of larger componenes of Lossil
faunas 4t the expense of the smaller, the rhinos bawve
proved  particularly  elusive and  remain rare
clemeniz in the eollectinns ol Plic-Pleistoeene.
marmmals from cast of Lake Turkana. There 5 &
very marked controst between these Elic-Pleistocene
assemblages and that irom the nearby earky Miocene
lovality of Ruluk, rokm northeast of Koolbi Fora
hase camp (Harris and Watkins 1974) in which
thince form 2 significant proporoon of  the
recoveralds fauna. Such a LTI difference in
relative frequency of fossil rhinos between the sarly

Miocens and Early FPleistocene is not, however,
" umifue to the Tegion to the cast of Lake Tyrkana but
1 typical of vther Bast African localities of similar
age. The apparent scarcity of rhincs n the Koobi
Fora assemblages appears real I that, white rhings
have not Teeer prﬁﬁ:]‘cnliaﬂ}r ﬁuughi, T am unaware
of any instance in which rhinoe remains were
identified in the feld but nor collected. Thus of the
mene than agnn mamnalizn fsgile eollecied Tom
1974 onwards, only g4 specimens of rhinos were
retricved {17 of which were unmeasureable tooth
fragments) to add to the material desonbed by
Hasvis (sg56). In all, three species have heen
identified in the sweceseion, Carafodkeriem pragcex s
present i the Kubi Ald Formation and be-
comes replaced by the extinet white rhing sub-
speciey Leralviberipm simum  fomgnoafvizanam in the
Eoobi  Fora  Tormaron, A black chine,
virtually indistinguishalde Fom the extant Dicerps
Ficorniz, also makes an appearance in the Eoohi Fora
Formation.

Ehinc: are unknown i Africa prior to the
Miceene  bui four  penera - Breckppotherinm,
Aceratherium,  Dicerovhiner, apd Chileiheridium-—are
each reprezented by one or more species in the carly
Miocene (Hooajer 1978), The first three of these
genera have Eurasian representatives bot these are
spcifically distinet from their Afriean counterparis.
The extant Alvican chinos belong w a group

{Pearos, Pgradicerss, Ceraloihertum) which appean tn
have bees of Alncan origin  (Hooljer 1998).
Paradiceror minkirti from the Middle Miocene of Foru
Ternarn in Renya is the carliear represcotative of his
group. Hoodjer {rgyz, 1978 interprees Paradicerns as
a collateraliy developed browser from the ame
ancestral siock Ay Dieeror while Guerin {1n76)
concludes,  that  Paradicens shares a opmber of
features with the Eorasian Dieerorhinus. Hooijer.
f1078) suggests that Diesrar and Crratotherivm spread
from southern to morthern Africs, alihough the
carliest Alrican example of the genus Diceras appears
to be Pigeros dowesansis from the Lare Miocene of
northern “Junisia {Ugerdn 1gB6). Other species of
Drceros have been reported bom the Lace Miocene
and Pliccene of Eurcpe but all are specifically
distinct from Lhserns bteerniy which 15 so far the only
black rhing speeies reported  Team East Afoca,
Thenius (1956) sugzested that Ceratotherivn diverged
from Dheeros during the Plistene and hus estimate
eeems substandated by the eelatively recent {ig7u)
recognilion of Cientetherion praex from Pliscene
localities in East and North Afvica (Hooijer and
Paiterson 1973; Hooiper 1g72). [0, prarex possesey
Beatures commen o both generz but patenty
belengs to the most progressive lineage of the group
which adopicd a prazing rather iban browsing dict,
Buth Dvceror wod Cerafotherfum occar in the Leetolil
Bed: of Tanzania {Leakey and Hay 10479) that are
daced ar about 56 Ma. However, Ceralosierium secms
w ke a mure cummon elemnent of the Lare Pliocens
and Farly Pleistorene faunas of Easi Alrica than
Dicerns {Guerin 1g76; Harris 1976; Haooljer 1g%6),
though this might merely reflect the environments
sampled by the koown  oadliferos Jucalinies.
Towards the end of the Tlocene €. frascox
apparently gave rige to O smum permaneafricanym,
which in turn wltimatcly and prerhajs impereeptibly
cvalved inte the extanl white rhina, The black
thines from Laetoli have nor ver been fully studied,
but cxamplez vounger than g da are virtually
indjsringuishable frem their modem counterparts.
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FAMILY RHINGUCGLEROTIDAE

Cevatotherinem Gray 1867

Hrggnosis. A geuus of Lhe subfamily Dheerochininae
having an elongare cranium with a high face and an
occiput that is enlarged and protrudes hehing the
orcipital condyles. The angle of the mandible i3
reduced and the syophysis shore. First premolats
vartable; molars subhypsodott  with  cemenr;
pretoloph and metaloph transverse o very olbligue;
postfossecte oo M? [after Piveteau 1g58).

Ceratotherium praccex Hooljer and Patterson

1573

Hio0g Ceramtherivm  fmem gemanpafocanem ([ilz-
~ Lelmer]; Hooijer: 77, 86, Plare 2, Fig, 7; Plate 5,

Fige: =5

Ceraloikerion sp. nov.; Patterson, Belrensmeyer

and Silt: g2

Ceratotberigm prascor Homper  aed  Patterson:

Lg—=5, Figs. g-10

Lerpipifarivn  praccey Heooljer and  Patterson;

Hootjer: 152—1y1, Flates 21 34

Ceratotherivm  prames Hooljer aind  Pateesson,

Hooijer: 164150

Cerglotharive  prageex Houijr  and  Pallenson;

Heoijer: 188-18q, Plate ¢

Ly
. Tg7e
rge
1575

PGS

Diggrarie, Skull differing rom O o (Buerchell) in
greater  cancavity of skoll poof, crepium  less
extended  posteriorly, occiput more  vertically
inclined, check teeth not as hypaodont, Tophs aod
lophids not markedly  oblique, antercintemal
corners of upper tmech not ronnded, o medifossertes
in F*-M*® and no fossenids in lower chock treth,
internal cineulz i upper check teelh variable
{Hooljer and Patterson 1972).

Holptype, KWNM-EP gff, incomplete skull with
damaged Tt M?? gnd R0 P-M?, lacking anterior
portion, left zygomatic arch, basterataum and much
of skoll ronf; specimen from the Pliccenc locality ol
Kanapin aod housed at the Nativnal Muoseums of
Kenya,

EOOBI FORA MATERIAL

The species is only poorly represented in the lower
pert ol the Kubi Algi Formation, The Lest specimen
comprizes an jrunatwre individval of O proscox
{ENM-EF. 5r55) from Area 117 in which the
deciduous dentition was erupled and o wear and
the first peymanenl molars were begianing to erupt,
The cranium, mandible, and rkeleton of this
specimen were origmally preserved in ardculstion,

Unfortunately by the Llme the specimen  was
diververed o Cowmiphore bush had become rooted in
the skull and physiral and biological weathering had
combined fo leave the skefelon i an advanced state
of disintrgration. Pertons of the cranivim, mandible,
and skeletun were recoversd but have not yet been
completely  prepared. Both  the  cranium  and
maidible are, at the dvme of writing, in amafl
fragments providing litrle information other than
thar the macdililar ramus was refatively deep even
in =such an immature specimen,

Only the deciduous teeth from this specimen were
in a reascralile state of preservation. The specimen
was jdendfied as O, prascor on the basis that the
anterc-internal cosners ol the wpper cheek weelh

- were not rounded, the lophs were less obligue than

i . simrom peemaneafrcensen, and the premelars (bue
ol rnglarg) had well developed internal ciogulac.

Although the skeleton has yoe to be completely
repaired and reassembled, there were some obvious
differences from that of extant white rhinos. Despite
the immarscity of the individval, the poscranial
elements provide the Impression of an animal rather
larger thau extant white rhinos 1o the osteglogical
collections of the Mational Muscwms of Kenya, 'The
atlas vertebra, for ezample, has a2 more massive
neural arch with much larger and more concave
tacets jor articulation with the axis. The transverse
process, ob the other hand, cxtends less far laterally
and is shorier anteroposteriorly,

Both the humerus and vlna were longer but mure
slender than in € simem. The lateral wherosity of
the proximal end of the bumerss was more gra-:ili:,
and the deltaid taberesity less propuiment, than in
the extans species. In the nlna the medial facet {or
articulation with the homeres was deeper [more
concave}, longer, and broader than n €. simum. The
shalt was distinctly more 2lender and the distal
epiphyzis narrower.,

Umiy the distal poctions of the shaft and distal
epiphyses of the femur have heen fully prepared.
The shafl is apparently more ¢longate and the third
trochanter larger, much more massive, and sited
higher on the shaft. The supracordyloid fossa is
larger but lews deeply excavared than in O rimum.
"The tibia is longer but preportdonatcly more slomder
thao in €. simem but optherwise similar in
mirjthology.

Croly the mmatuce skeleton ffom Arca 117 may
be confidently asigned to Crraigterivm prazox. The
remainioy speciinens from Areas 117 and 250 (an

* Abbroviated ynemypmy.
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FAMILY RHIKOCEEOTIDAE

Frate 4.0, Owpludhenum prascer immalre dght mandible (KNM-ER i),

astragalus, KNM-ER 2024, and some isolated resth)
are |rzs diapnostic bue are undonheedly Cerztferione
vather than Diceres and are provisionally assigued to
€. presesr pending the recovery of further rentains
from the Kubi ﬁlgi Formation., The I.'I’.I:I.{'i:\'(!]}' la'q.;r.
size of the postoranial elements of the immature
skeleton is in acrordance with che recent findings of
Guenn [rgygl that € preecox was sirnificanely Larger
than L\ simum germanogfricamom. '

Ceratotherium simausn (Durchelly 1814
*1fry  RAsacarot simme Burehell; gy
ity Phinncerar carmus Griffich: nge
1827 Rfeseesres durohelli Lesson: 9oz
- 185n  Hhtmoeeros onvells Gray: 46
18os  MAfrtoctres (A fedodir] mawerigeeo Pomel: 13
1445  Sermgeliperar afficex Dirtrich: 5
1526 flatecerss oo Hopwood: 17

Deggrnrsir, Skpll  markedly  dolichocranial,  with
backward-lramung occipital crest; ne incisors or
caminez; faws abbreviated in front; mandibular
symiphysiv  broad, spaiulate; nasal bopes broad,
shert, high; ascending rantus of mandible backward-
leaping; na marked angolation ar penion. Cheek
leeth hypsodune; proteloph and metaleph sicongly
curved back, showing early fusion with wear; much

ctroent on crown. Thoracic vertebra 17 or 18 s
anticlinal, forming a  presacral eminence  well
separatsd from sacral coinence {after (Groves egye)],

Croves {1nyz] listed two extant and two gl
subspecies of the white rlinoceros Ceralofheriim
nism. Of the extant taxa, the type subspecies
simamr simumn 15 from souchern Advica while 0 rimwn
eatfoni haz itz type locality in the Sudan, Alrhough
the present ranges of the two sobapecies am
separated by about 2000 km (Groves ta72, Fig. z)
the diffrrences upon which the divizsion is justified
are relatively minor, the type subspecis baving a
elightly lonper tooth row, a deeper cocavity of the
akull, thicker bedy halr and a endency w awociale
in larger groups {10—14 wersus 4 or Iess), Of the fossi]
aalspecies, that  Fomm Fast Alrica, O simum
Jermernafricgnun, ja disinctve and i enoemeon at
localittes of latest Pliocene and sarly Pleistocenc age,
C. simum maurignicem from North Africa does not
appear o be well founded. White rhinos Frpen
sorthern Africa appear to belong either to the
extingt specics O prascey or the cxrant subspecies;
the apparent absence of €. st geamamoafricanum
probably reflects the pancity of samples of Late
Flincene and Early Plelstocene age in this part of the
LouLinen.

* Ahbresdated eyronomny.
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FAMILY RHINKOCEROTIDAE

Ceratotherium
(Hilzhelmer 1925
*1pzs  Rhimeceres sivtus germamonfricenst Hilzheimer: 50
1nef Rhinrceras szofkl Hepwood: 16
104 Serempetiverds gfficas Bietrich! 247
147 Atefpder off geemerg-gfriconus Arambonry ;o pgs

sitntim  germanoafricanum

Diggrgiis, An extingt subspecies of Ceratetherizm
simum differing from exrant forms by Laving &
shorter cranial vault, an vecipun that is less tall and
luss backwardly inclined and i wiich the wpper
chesk teeth are lews  lowvpsodont  and  less
|].|:4:g;{:|1|:!|'!]:[|:.rdﬂlll.

KOORI FTORA MATERIAL

The white rhinccercs is a littls more comman than
the black in the Koobi Fora Farmarion bud it is by
no means a common constiluent of the individeal
local [aunas. Remaims include an adult and two
immature skulls, several mandibles apd 2 few
puﬁlr.ra_nial clemends.

"The only adult skull (KNM-ER 328C; is virtaally
complere but lacks the anterior portion of the
premaxilla, ibe salerior cheek teeth, and the tp of
the left pastglenoid process. The specdmen was
enczped in an indurated sandstone matnx aiw} has
still to he rhoroughly prepared. The skull 15 of
simvilar size to that of extant white rhinos hut is
smraller chan a skull reported hy Honljer [ig6g) [rom
Oidevai Bed TV that apparently beluaged to the
cxtznt subspecies. Morphologically the complete
Koobi Fara skull i very similar to extant examples
in most respects. The moest obyiows dillerenice
concerns the angle between the plane of the occiput
and that of the cranial vauit. lo mewdern white
thinos tivs  angle I8 acure, the nuchal crest
overhanging ot lying behind the level of ibe
occipital condyles, whereas io the Knoobi Fora
specimen (he angle berween these two planes is
nearly at rvight angles. Other mincr diffcrences
exhibited by the Koobi Fora specimes include
shurler and les massive postglenoid processes, a
more slender paroccipitatb region aod a2 lesser
clevaton of the nuchal crest above the foramen
magnui.

One of the immature crania, KNM-ER 429, lacks
the prmaxilltac, the vight zygomatic arch, part of
the dorsal edge of the cranial vanlt, and much of the
lateral and dorsal region of the oceiget, The left
tonth row has been badly broken and eroded, All the
deciducus premelars of the right tooth row are worn

and the anterior mofar is just erupting, showing
wear on it most elevated portdon. The nasal boss of
this specimen is lower, more rounded, marmewir
anteriorly and wider posteriorty than that of KNM-
ER 328. The externzi nares and orhital regon are
both more compressed dersoventrally than in the
adult sknll, and the zygomatic arch is straighrer and
marre gracile. Supratemporal ridges are not abyvious;
their absence may be due to erosion but perhaps also
ta the relative immaturity of the specimen,

The second  jncomplets immature  cranium,
KNM-ER 2370, was recovered from the Mok seoil
zone. It has suffered slight lateral compression and
Facks premaxillae, the anterior portion of the right
waxilla,- the right zypomatic arch and most of the
region of the skull behind the extermal anditory
meatus, dP? 1 are crupted and wore. dP? is not fully -
erupted Lut shows wear on the ectoloph. M' is
partly erupted but unwirn. In both immature skulls
the palatonacial border iz oppesite M' wheress in
the adult’ skull it is opposite M2, The nasal bass
stands high above the palate, as in the adult =kull,
bl s proportionately narrower than in either
KMM-ER 228 or 3249, Although KNM-ER 2320 has
lost most of its occipital region it appears 1w be lers
clongate then either of the other skulle and this i
reflected in (he distance between the anterior tip of
the nasals and the cxternal awditory meatus. The
zygomadc arch is rclatively mere slender than in
KENM-ER 329 and the supraorhital proces of the
frontal it less massive. ENM-ER 252015 ouly slightly
less matere than 329 and the apparent discrepancy
in bath size and robustmess is thersfore quite
impressive. The differences may reflect the horizons
from which the specimens were collected. The
precise localities and horizons of KNM-FR 32l and
22g are not known but they were bath collected
from the Tleret region and are likely thersforc o be
from younger horizons (Al emdremsi or Men
comdactus zones) than KNM-ER 2520,

‘The mandible (KNM-ER. gz8A and B) associared
with the adult skall i longer, deeper, and wider
than that of revent specinens and bas a longer
sympbysis. The antenor edge of the asrnding ramus
is mors nearly vertical and the coronoid procee: is
taller, wore stender, and sited more wnietorly ip
relztion to the condyle. The masseteric thesa is less
deeply excavaled than in modem examples. Other
lems complete specimens (2164, 2278, 5645) exhibi
similar diflerences from (he nandibles of extant
white rhinos,

A number of isolated Cargpiferiaom 1ecih have been

* ALbreviated synomomy.
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Prave 4. Crrethorion nimam germanagfvicarum adulk coanjum (KNM-FR 3280
Top: right lievat view. Centres ogclusal view, Botiom: dorual visw,

T



Poave g3, Crratothurion romm permarsg) o IIioaiiie Crani.
Top: ENM-EE sy, Left ntema] view; Coole. woclal visw. Dotiom: KNM-ER gag, left Eacoral

view
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F1LATR 4. Lavatobberium Fivauss pesmancafifcarm .
Top: ENM-EE, so8E, right mandible, lareral witw | Cesire: noctuzal view . Boctom : ENM-ER ey,

immature cramine:, ccebusal viee.
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collecred from the Koohl Fora Formation, Inferior
cheok teeth are virtwally identical (o those of extant
examples but there are some differences in the upper
cheek teeth herween the extinct and extant anh-
spcics. Uhe npper cherk teeth of O vimuem permans-
africummn appear relatively wider although they are of
similar anteroposterior length. Although many of the
fsolated specimens are greally worn or incomplete,
they appear slightly less hypsedont than those of
mdern examples. T have found no discernible trend
involving inereasc in hrpeodonty apwards throwgh
the sectint as was vsed by Maglio {1372} in the
definition of his faunal rones. The main morpholo-
gical difference of the teeth concerns the motaloph,
Uvat of the hpsil specimens being orienlated more
transversely than in extant exaenples.

Posteranial remains of C simum germanogfiicanum
are uncommon. Hooijer (19fy, p. 77) pointed out
that cuution should be eaercied in allecaning
African  Plio-Pleistocens rhino postcmanials  ta
Leratolhierivm op Lhzervs, preforring not to de 5o for
material from Olduvai The specimens allocated
below to O simem germamogfricomum have heen so
identified with reference (0 their large size and
overall  morpholagical  similarivy  with  the
pottcranialy ol extant  white rhines in  the
osteclogical collections of the National Muoseum: of
Kenya, Such atributions achicve a messure of
suppart from the relative frequency of white versns
black rhino dental remains in the sequence. All rhe
postcranial material ronsidered here derives from
the M. andrewsi zone. Most belongs 1o a single
partiz} skeleton KNM-ER 2290,

The sole incomplate head of a left scapnla (22 78B)
indicates chat the head of the seapula of the exiinet
subspecies was of similar dimensions to that of the
txLapl white ching bt somewhat less concave. A lelt
radius (2298C) i of similar length o ther of the
extant white rhino bur is proportionately wider and
more ipassive. The pruimal apd distal epiphyses are
not completely preserved but the lareral and medial
surfaces that articulate with the humeras arec more
equal in siee than (hose of the extant white rhino.
The articular faces for the scaphoid and lunar are
subequal in gize whereas in Ceraiolfierivm simunz Simum
the scaphuid [acct v wppreciably larger than the
lunar facet,

Unfortunately, Rr comparative purposes, the anly
manus and pes elements of an extant white thine in
the Majrobi collections were of an  immature
individual althwugh these are closely comparable in
stze ro rhose quoted by Hooijer (196g) tor che extant
subwpevies. The left cunciform {22981} was larger

and proportionulely wider than m the extant form.
The ulnar facet of this specimen is relatively wider
anteriocly, The uncitrm facel 13 wider posteriorly
and aspumes 2 more tnacgular shape than in recent
cxamples.

A fragment of acetabuolom {23781 is lesa concave
than in e pelvis of an extant white rhino. The
patctla [2278F} is larger and propurtionalely
broader. A right Rbula (w2986 is virtnally complete
Lt Jzcks the proximal end. The specimen could only
have been marginally longer than in recend white
chinos but ia approciably more massive. The tihial
Faeet of the distal epiphysis is of similar size to the.ex-
tant white phinec and is thus relatively emalier, in con-
trast to the astragalos facet, than io the extant fo.

A right calcaneum KNM-ER 2u78H iv larger
than that of the modern whiie thine and has a
proporionately stouter tuber calas. There are duee
separate facats e articolation with the asragalus
i Lhe extant white rhine a large concave-convex
dersolateral fzcet, a smaller convex medinl facet and
a small clongatr and concave ventrolateral lacet
ihat adjoing the cubeid facet. In the fossil example
the medial facet is proportionarely langer and less
concave. It is also contignous with bath the {larger}
ventrolateral feet. mnd the ceboid facet. Two
examples of C. 5. germansafricansm  astragali arc
known from Kookt Fara (1795 and za78]), They are
hoth larger aod proporticomicly deeper than m
recent cxamples. A inedial facet for articylation with
the calcaneum it contignous with the ventrolarcral
calcaneal facet and with the cuboid and navicular
facers; the medial calcaneal facet is tvolated (rotm the
three remaining articalar surfuces in €. 5. simem. The
articular [acews for the navicular and cuboid are
proportionately  lems wide larerally and deeper
cranipcandally than in extant white rhine astragali.

A right navicular (2278K)} is larger but otherwise
gimilar to that of modern white rhinos except diat
the facet lor the medial cuneiform is confined to the
anterior edge of the distal sarface and does not
therefore vxicnd pusteriardy to become contiguous
with the cuboid ficet. A right cuboid (s278L) s
larger than in O, simum rimpm. The dorsal fager that
articulates with the calcapeum and astragalus i3
rectangular (longer than wide] in the Koobi Fora
specimen bul sqeare it recent examples. Thaz part
of the facet that articulaztes with the astrapalus is
narrower in 2278L while in modern examples it is of
similar widils 1o the calcanesl facet, On the distal
surface the metatarsal facer tapers more abrupily
from the cranial surface in the fossl specimen. A lefi
middie cunciform (2278M} is larger than in modern

I'E'I'."



FAMILY REINGCTROTIDAE

examples and contraste marphologically in thal il
tapers posteriorly rather  lhun  anteriorly. The
metatarsal [acet on the distal surface shows a greater
concavo-comvex  turvature. The  facet that
artirnlates with the lateral cunciiozm doss oot
extend to become conriguous with the merararsal
facet as in recent examples.

Fhu: axial skeleton is vepresented by five cernacal
vertebrag and a portion of the saerum. A fragment
of the left side of the adas [0298N) constivgtes that
poriion from the central posterovendeal spine to the
lateral edge oi the axis and condylar facews. The left
condylar articwnlar enrface is incomplete medially
but iz seen to b less eouwcawe (hoo in recent
specimens. The nevural arch is missing. The axis facet
15 taller but less wide than in reeent white rhinos and
is scparated from the odonivid articular facet by
some 15mma at che ventral edge and by a well
defined tilge at Lhe domsal edge. In the extant white
rhing athses examined, the axia and cedonveid facets
are contineous and undemaccated.

Centen of the third to sixth cervical wertebrar
were asspciated with the same skeleton (2278 F-8),
Unforiunalely these all lack neurai arches and all
but the bases of the transverse processes. They are
gomewhnat larger than the equivalent examples in
the extant while rhines. The centra of the fossil
specimens  differ morphologically from  recem
examples in that, except in rthe third cervical
vertehra, the ridge that extends pusterzory along the
veulral edge from the anterior articular surface does
Nt €ontinue on 10 the posterior centrum epiphysis.

Alsa  associated with  the partial G s
germannafricanum akeleron was a poriion of the fist
sacrul vertebra (22987} lacking the neural spine, the
left tramsverse process and wmuech of the right
trangverse process. [t is somewhat larger than the
sguivalent vertebra of the modern white rhino and
the anterior articular sofece of the centum 15 less
dormoventrally Hattened.

The =pecimens of Ceraiptherivm lrom the Keobi
Fora Formalion are as::igm:d Lo Crratpiheriwm simum
geretanoafiicanirs on the bagis of the (ransccrse
arientation of the meralaph in the wpper cheek
tceth, znd the less backward inclination of the
occiput. The Koobi Fora £, dmem germanoafrioenam
teeth are less hypsodont than those of warnlerr: white
thinos but teo few saitably prescrved specioens are
knewon from the Koobi Fora Formation to permit
deductions on size of hypsodonty changes through
the succession. Pestoranial  elements  lrom  this
frmakbion  Lend to be larger thap eguivalenr

exanpies of extant white rhinos. It is unforwnate
that those poeteranial elements preserved of the (2
prascox skelcton from Area (17 are ol [with the
exception ol the atlas veriehra) preserved in the
skeleton of O 5, gernamoafricanum from Area 123,
Although  few  comparable  measugements  arc
prugible  botween these two specimens it would
appear thar the (immaturc! axis of O proscor iy
dightty larger than that of the adult . sonem
grrmrAsafricgams specimen. Guoerin (1679 has shown
there 5 a progressive decrease in size in the .
praecos={, 5. germancafricanum—L., 5, rimwam Jinoage,

White rhinos are present #% infrequent elermenty of
Iora! taunas throughoat much of the marmal-
bearing porticn of the succession esst of Lake
Turkans. That more specimens bave been rewievedd
EBom whe M. ondrewsi 2ome probably reflects anly
that chis is the most Fredlifevons (and moat heavily
collected)  portion  of the seguence, but
palasoecological inferences (Chapter 7) alsp suggest
mozre optimal conditions for suppurting white thino,
Ceratptherium praceox ooeun initially in the Pliocene
sedimentz of Kanapni and Ekora and persists until
Member B of the Omo Shungura Formarion. It is
therefors nor unexpected that & praecor should be
represented zho in the Kubi Algl Formation which,
from other evidence, coincides with the Jater part of
the known raoge of the apecies. Uernboiherivm
simam germanoafricanem is resiicted o the Kool
Fora Fonnation. The praecox-like appearance of the
inpnature shuil from the Aot seani zone [KINM-ER
ggza’ i probably due to its jovenile state rather
than indicative of a form trapsitivnal between
praecax and €. samem. Hooljer (1g6g) and Maglic
{Lg7e) recognize an increasc in hypsedonty o the
teeth of €5 simum germenoafricanem from 2 Ma, but
too few appropriately proserved  specimens are
knowe e Koobi Fora e verity satistaceorily such
a trend.

White rhines are today entircly graminiferous
(Grovez 1g7u) and (here seemns liclle deubt that
drspite reparts of their slightly lesser hypsedenty
pragcex and  iimem  permeroafficerem were abso
specialized grazers. Other contemporary elements of
the faynal assemblages indivatle the nearhy preseice

ok grassland in the ancicnt Lake Turkana basity. The

low frequency of white rhincs in the preserved
asserablages  might  indicate  thet  condicicos
immediatcly  adjaceni 10 areas  of  sediment
accnmilation were pot opimally suited o support
populations of white rhinos but that tplerable
conditions existed at wome distance frogn the take
and the rivers that drained ineo it
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Diceros Gray, 182

fggmosis, Urapivm inclined upsward: towarde the
rear; et Lo, 1upen Emﬁlﬂrinrly. Pnstglem‘:ir] anl
post-tympanic processes in contact or only slightly
separared. Nasals round, chick, truncared anteriovty,
willi rugositics  anteriorly.,  Aagle ol maodible
reduced. Horns converge. Molars brachyodont but
with a thin layer of cement {afler Pivelcan 1o58).

Only one species of Diceror [the type speovics)
oty in sub=Sabaran Affea today aml the features
thar distingnish black frem white rhinos ar the
genarin level maffice ro difereniate the eperies. Black
rhines are reported to bt commoner thao while 1o
the upper portions of the {lduval sequence (Hooijer
rgfig) hut they are less frequent at gther and earlier
levels i easterir Alrica, Crania bave now been
recowvered from Koobhi Fora (Harmris g96), O
{Hooijer 1973; and Lacrali (Leakey and Hay 1979)
but remains other than incomplete dentitions are
rare. Extinct Pliocene species of Dicerar have been
reported  from Morth Africa and  the  sastern
Mediterianean  (Hwdjer 19900 but 7 detailed
comparisons have vet e appear in the literature.
Whether such northern specics wore anccsiral 1o (he
extant black rhinn or whether the latter evolved
from the Middle Miccene Paradiveros (Hocijer rg76)
must gwatt fotailpd grudy of the Lagtoli and olbher
material,

Dicaros bicornis {Linn.), 1758

The living black vhinoceras exhibits considerablc
gevgraphic variation with regard e overalt size
i(Zukowsky 1g64; Groves 1687). Whether such
varistion was characteristic of Pliocene  and
Plerstucene representatives canmst be ascerieined
until appreciably larger fossil samples are available
ior study. This possibility must, however, be borne
in miod during any future evalyaton of fossil
taterial. Tt appears generally seocpiod that Dicerns
and Cergteiherton shared a comnmon ancestry and
that Diceras iy the lecs progressive of the two, There ie
sone evidence to sugmest thal the teeth ol frergs
becarne slightly wmor= hypsodont through time
yHoodjer 1yt bar that chore was an oversll
decrease in body sice (Guerin 1973).

KOGOREI FORA MATERIAL

IMceros bioornir has been rocorded from 2 oumber of
localities of Late Pliccene and Barly Pleisicens age
(Guerin 1y76; Hooljer 1969, 1976; Leakey o 2l
tg7Bl. At Keobi Fora gt iz even less common than

Ceralotharium and vemuing, aiwt of which are partial
denlitions or izolated teeth, are apparently restricred
ter the Mot seodtf and Met, andravsi zones, There is oo
evidence 1o sugpest it vondd bl have occurred at
earlier or later horizems and the number and
provenance of the Koobi Fora specimens probhably
reflects the ovorall scarcity of dhioos fom is
lecality,

The eranium KNM-ER figf] was originally
reported as from the Mel. compoctur zone (Haruis
1456) but is now kiown to be from the Met, andrews
zone [P Abell, persanal commmunication). It i of
interest jo that it was the s celatvely complete
fossil black chino skull ever coflected, Oiher crania
have subscquently lwen resgreared  From older
sedinmenls a2t (eno (Heoijer 19790 and Laetoli
{Leakey and Hay 197g). In most respecty the Koot
Fora eranium iz merphologicatly similar to that of
modern examples of £ bivernir; diflcrences are
miger apd mainly restricted to the crapial roginn
The specimen was not flily matyre, chird molary
heing present but incompletely ¢rupted, and many
of the sutures can be distinguished, Groves (1g67)
recogoized latge and small races of cxtant black
rhices 1 Alvica; the Koobi Fora specimen would
appear to be representative of a small race,

The premnaxitla and right anterior premodar are
missing. The nasal region was broken and crushed
dorsoventrally but has now been restored to its
original pesition. All the foramina ol the lacial and
cranial regions are smaller then in modern skulls
from the ostendogical collections of the National
Musenms of Kenya, including the infraorbital canal
which appears to be rited somcwhat higher above
the P alveolus than ic recent cxamples, Above the
lwcrimel canal there is 2 large traction epiphysiz
which is separated frown the rraetion cpiphysis of the
fiontal bone a5 in immatete specimens of extant f.
bicornir. The zygomatic arch of ihe Koobi Dora
specimen iz les massive than in modern skulls and
the orhital region of the face is less concave in it
dorsal pordon and less convex below the orbil.

Thr occipital repion of che modern black
rhinoceros appears to be rounded whercas that of
the East Rudolf skull apperrs uller, squarer, and
narcower. The widest part of the occipur in modern
skulls in farmed by the ventral pordon of the nuechal
crest whereas the widest point on the occiput of the
Kocbi Fora specimen is defined by lateral processes
fiom the parwmastoid. The paroceipital process is of
similar sixe wod shape to that of the modern skulls in
the Nairobi ¢ollections but the paramasteid appears
wider and decper, This may, however, i due to the
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FLATE 4.5 Dieeros Giormy cranium (KNM-ER G38).
Abhnve: lett Llateral view. Below: occlusal view,

different shape of the occiput of the fossit cranium.  in the fossil eraniom and its tip hay & concave rather

The posterior Face of the paroceipital process i3 less
concave at ire baze in the foss] spevimen, 1he process
iesell bty rlirected aneeriorly rather than vertically
and the long axis of the tip of the process pwings
anterornedially rather than posberomedially. As in
modern skulls, the paramasioid bears both lateral
and  wentral  protuberances. The  lateral
protuberance is more clearly defined and projects
farther than in modom cxampies. The veotral
protuberance is sived farther from the lateral porocess

thao a vonvex Taccr.

In the auditory region the hyeid process of the
fossil craniup is a litzle larger than in thal of i lern
skulls and is also more marckedly concave at i disgal
ewirempily. The muscolar process s large, long and
stout, and is apparently more anterorly orieniated
than in meadern skulls.

The postglencid processes of the fossil specimen
are of sumilar size to modern examples bul hear 2
keel froen the praterolateral edge sxtending to the
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Puare 46, Diveras dieernls craniom (KNM-ER. 626).
Top- dorsal view. Botloms lefl: aotermor view. Botboer gl
cLCipital view.

anteraventral tip of the process. The distal tip of the
postglencid process appears narower than in extant
skulls in which the posiglenoid processes are
rounded posieriorly, The glenoid fosea i Less
concave and less posteriorly orienlaied then in
mudern crania but i of similar size,

Ap immature mandible KNM-ER 472 atteibuted
e £ bkeernis by Harris [1978] bkas proved oo
subscquent re-examination 1o helang to € simum
germenogfricatami, Flie most complete black rhino
mandible from ¥ooki Fora, KNM-ER 2139, is
deeper atul stouter than many examples of extant
Black rhings and bas a wider but shortar mandibulac
symphysig, an attribute confirmed by a second
partial symphysia {KNM-ER. 565u),

There appezys t0 be no difference in dental
trpliology between the 2). dizorsdi specimens from
Kuoahi Fora and extant scamples. Most of the fossil
tezth are wom bul appenr slighily less hypsodont
thap in modern examples.

A left aswragalus, KNM-EE 1196, is iarger than
that of moderm cxamples of £ Aizornis. Ii differs
morphalngically in that the lateral edge of the
caleaneal facer 1s not produced distally and in that
there is no large posterior projection vo the medial
edge of the astragalus below the medial edge of the

trivchlea, The Ji.pr.{rimr.n in:, huwr:vﬁr, apprtx:iahl}'

. simaller than others here attributed tw O pmum

pereeangd fricanym angd iz clearly closer in overall shape
to black rather cthan white rhinos. TU s dherelure
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P1aTe 4.7 Ddorar diosmic mandible (KA M-ER 219g),
Above: lett lateral view. Below: gecluaal view,

tentalively idenliled as 7). dieernis ponding the
recovery of material other than white rhino from the
MNot. reptts 2ome. Guerin {1574) kas poinged oot thit
exlant hlack rhings are signihcantly smaller than
Fleistocene representatives, which is borme out by
thr Koobi Fora astrapalus.

Groves [1g67) cecopnized  seven madern
mbepecies of D0 Megraic thar conld be dilferentiated
on lenpth and breadth parpmetes of the skull. These
fadl inio larger and smaller size groups. Groves noted
the presence of two eatant subspecies in nocthen

Kenya—the larger D. biternts ledoesis and the

smaller . 6. michaeti, Becords wers not available to
Groves of vhinos from the vicinity of Lake Turkana
alithough they were not oncommon Lere at the tiern
of the centuty. Indesd one waa sighted by Eamova
Kimeu in 1374 and fresh fooiprints and dung were
olierved in 1g77. The poached carcase of a black
rhine was discovered norrh-gast of Area 125 by N
Feank Brown in 1ofic. A relatively fresh sknll was
colleeted from the Mderau waterhole by the 1968
expedition and on derpiled examination ihis proves
tobe I, biceres fracit (oot D. 3. miskasfi as reconded by
Harria rgyh). Using Groves' parameters, the Koabi
Fora cranium, although subadult, is alsc cleser o D,
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&, brueii than to the other recognized subspecies. The
less complete hut carlicr skull from Omo Shungura
Member & (Hooijer 1475) appears to be rmther larger.

The buik of the diet of black ching s comprised
of horbs and shrubs, prasees providing 4 minor 1o
regligible component. 1n consequence black rhinos
tend w0 oceur at higher density in bushlund and
wondland than in more open habitats. The gverall
starcily of riiooy in the Flig-Pleistocenc assemblages

from east of Lake Tuwrkdana may well be a result of

their patrerus of hehaviour. That fewer black than
white rhincs are kpown from mostl asemblapz may
reflect further the prevailing types of habitat. One
puzzling frature iz that white rhinos appear to be {ar
more caroneny than black at meost localides during
the early Ieistocene, and persist in eastern Afeicun
aswmblages omiil the late FPleistocene or early
Holocene, but txlay are restricted in distribution o
a helt to the west of the western Rilt Valley and ip
soukhern Adrica, The black rhing was more common
than the while int recent and historic times. Porhaps
ithe Jife style of the black rhing is less conducive to is
proservation in fossil assemblages,

DISCUSSION

The fossil materizl from Koobi Fora has contributad
appreciably to oor knowledge of the cranial
anwiomy of black and white rhinos during the Early
Pleistocene bul in contrast to other groups, sach as
the elephants and suids, only mingr evolutionary
chanyges toak place ducing the course of the Pliocens
and Pleistoceoe. While rhinos were eminently
successfirl large herbivores during the  African
Miccene, the ecological changes that brought shout
the sprenad ol grassland habitats during the latrer
part of the Neogene, and the cvolution or
mmmigration of mammals betrer adapied o Live in
them, contributed to the subsequent decline of this
supecfumily in Africa. By the middle Pliccene the
extant African genera had appeared in substanvially
their present form. Thereafier two  progresive
evnlutionury trende were manifest in both lineages—
slight increase in hypsodonty and size of the cheek

leeih and decrease in overal] body siee. The former
presumably reflected an increasing dependence on a
tilicecus and abrasive diet: the lateer was perhaps
symptomatic of the comparatively greater success of
e wlephaots mrd larger artiodactyls and their
subsequent #ffect on and interactton with the
covitomment, Thnz although rhe influence of man
has significanily contributed to the desline of the
thinos in vecent years, it appears thar this group
way alrcady past ils zenith by the tme that man's
technological and aggresive eélficaency became
dorumented in the archreological record.

Available - evidence sugpests that the extant
African genera shared a common anceiry twards
or shortly after the end of the Miocens. The
subsequent fossit rocord of Cergtotherism documents
ts propressive adapration Lo & gramipiferons diet,
mnitially by increase in hypeodonty and later by
slight mod:fication of the prentation of the lophs of
the upper melags, The wide mouth, from which the
vernacular bame 15 derived, is eminently snitable for
grazipg ang propgreszive elopgatica of the eraninm
(rather dian the peck) enabled the animal to reach
grass at the preferred height of less than 1oom
(Bingdon 1979). In contrast Diceres appears Lo bave
had a relatively more comacrvative history although
the detailed investigation of the earliest tmaterial
{from Laeioli) haz yet to be published. Black rhinos
todey conaume a wide variely of planiz and are
highly selectve for herbs, shrubs, and legumes; there
15 no evidence that a different diet was preferred in
the paxt, Roth white and black rhinoy are sedentary
and tercitorial, factors which may well contribute to
their relative scarcity in the fossil recond. While the
white rhinr appearns to be watcr-depeodent (Foster
1907, p. 17¢), black rhings are known to be able o
mirvive  in habirtars  lacking permanent  warer
{Goddard 1yf8, p. 16). This pluz the morc solitary
nature of the black rhino msay partially explain its
lesser frequency in fossid assemblages. The while
rhino iz very rarely aggressive towards man (Foster
1957], a factor which may bave contributed to its
demise in easiern and sonthern Afnca in historic
tirmes,
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SPECIMEN LISTS AND TABLES

ABERREVIATIONS 1TO TABLES

i approtimate measurement ht height
I madmum measurenent on ingomplews specimen lyp  widik at hypeolophid
[ ] eetimated measnremént int inpernal
ap anteroposterior kength et width st metaloph
ant anteTior post  posterior
disk dittal pral  widih al proddoplid)
rpic  witdth ac lateeal epicondyle prox  proximal
ent exeernal M arsvarse width
Tamz 4.1.
Craietherium framex decdoous dentition
Ceratothariunm pradcox HIERSL PETEES [T |
EMM.ER KNA-ER KEES (B} Ae53 (L)
No. Arca Speocimen
dF' ap 2537 —
Lone A zily 250 Rt K17 prot w2-F —
2186 250 LTpper molar frags et g8 -
Lone B 204 117 Rt astragalus frag dP{ ap 354 gea
FLIY] 117 Lt P, feag prot 335 ga-f
RAARA 117 Ibamatere Craninm mct 364 45
and skeletun r
Rt M2 R-P ﬁq-} J—
prul ) 533 :
Tt 5] "} —
drf*  ap 18-t 13-
(H - £33 5o
df, ap 28y wlu
ot TG ol
et 21-7 1+
df, ap 390 -
prot a8z —
met g5 -

L 1
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Tapie 4.2. Ceratvtherinm prascox posteranial messnraments (mm)

KMNM-ER Ko nahg (L1 ahnn () 5355 | “OM 218t
Length 430 = 45
@1 Prox ap THG — 1Ha
E - Frox 1z — zia
E j Dise ap T1f — taf
I § Drisrer g — res
§ Ldist epie - by i 78
Leangth sod e gt
E Width corcmoid process 1z : ol
= | Dust e 56 — 57
THEr e 41 42
E THar ap 145 — 1L
v | Dist oy *106 140 125

=

Length 4z8 450 400
= | Prox ap 136 141 ]
B Prowir 195 151 E0d
| Dhst ap =B Ao gz
Dist tr of + 15 inz
g Length neural arch By 47
o | Width It side athas Ex0 177
- B | Length transyerse proces 104 (T-1]
A Width axis facer 4 57
= Depth axis facet 45 ag

* (wreningy Colecdony, Mational RMuseums of Kenya,

Ceralotherium simum germonog/ricanmm

KNM-ER No. Area Sprecimaite
Modocladrus sgedlt 2one troa [0 Kt B
2145 120 B M,
2530 03 immpanire cranium
2700 To5 Ab A
2755 L4 Lt M,
54 (2] R patdible Gag
FLLT L4 Er g
4653 . Br PT aned M fragn
M =friaacko s prdressy t18; 0% K P*
z0ne rif A Rt mandible [P,-M,},

' Lt F, and Lt M,
Lidg 123 isplated upper tecth
L1 | By b=
11g2 1T Lt M,
1155 Ve Rt M, Rt P,
1154 GA Li M,
1195 an Lt astragalus
2156 10% Et mandible frag
71064 130 Rt maodible {F,-M,)

T45
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Eproioihertum srmwm permesonfricanurn ol

KNM-ER Nao. Areu Speciien
D7 T, prox. Lt radius
uxyf 17y smandible and postcranial frags
afing r4n Tt mandible frag (M)
4048 [oR Bt mandible freg (M, ]
4bgy tag intermoedizte phalans
4bn i Ba M,
sbay t2g Kt F,
5640 tr Lt mandible
Metridiochosras comiparius 4630 iy L P
and:
Herizon indet. 36 Here craniutn
7a0 Iteret CTEMum
472 E¥ 111 Kt and Lt mandik]
650 KF IThE Tt A" .
636 EFIIE LiM,
647 . EF LIB itntated metth

TABLE 4.5. Ceratolhevinm simum parmanoafricanym cranial measurements {mm)

ENW-ER Nc. sgBO oy L) Ly M 2184
Maximum length - Boo {frm) L] Bux
Minimum length nesal boss to '

ruchal crest 733 43 — 456
Lenglin pesal boss o exteroal

anditery meatur fzz 40 450 —-
Basilar length a2 {Gy35) - 765
Length palatonprial barder 1a

recipital eondyles 47341 FIT ) v508) 427
Videh nasal hoss 1ide 161 = 1
Maximnm wifdcth erzrivm at orbic o [zgqu) 166 183
Mininueers widih ceantal vault ar

remparat fossa 1) 115 107 1z
Widilh dvrsal edge suchal crest 275 1208) — 216
Maximum width cociput oz — — 216
Width pocipdia] cundyles 151 (1) — 154
Treprh foremen magnum io nuchal

<rest 13h i) — 15z
Maximum wideh cranium at zygoma 375 (7z20] w86 359
Width palate at M! 1 ok 61 14}
Wilth palate at W® fu - 1y -_

* Dstanlagry Callecdons, Marianal Mussume of Kenya,



TaBLE 4.4. Ceratatherium simum germansafTicanum wpiper dentition measurements {mmm)

FAMILY RHIKOLOERQTTFAT

KELM-EE Mo FOM Mo, A AT ap ing Ir prot mel by
P sso W7 - 408 R
#5537 aniL+ - — 240+
w1ty 48-9 33 3 40-6
P vy -_— — TR
1150 44 404 315 g8+
21y 450 3464 319 470
il 480 o4 37 g1
™ : qafiLr) LI 430 fy-8 fig-7
328 Rl 45 4i1 By6 305
118y R} L 44 LR 353
218y A2 312 RI'E 446
2216 446 350 coRl 158
M a8l 483 4I-0 200 Ba-g
iR By purl 7040 fig-5
gad 710 gfha 571 338
g 700 Fra — Bal 55
2By e g 525 5h0 5571
zarh ab 1 KTa] 424 gh2
M 328(Lt; fi5-5 AU FLEY fit-g
qaiRi) g0 g 772 g48
High 554 5B | 6y 548
urly agez Garz [A R FIN
2216 afi-g a4 51-0 40°5
M2 gr3{L1) i o2 5903
g2R{R1} By 4 613 558
Grg 582 by li fL2
8Lt g4 fiza 5
Tig(R g o4 7
gethi Rilg P 423

" Cigreology Collectioms, Maticma b Museoins of Kenva,

Tamie 4.5. Ceralotheriumn simwn germakadfricartum mandible measurcments {nun)

KNM-ER No. szfa 38R el L 216y a2l 504y OM 18y
Total lrmgth b Gz — — — —_ — 583
Legih svmplrysis g2 aar ofi - 8y — iz
Mazx_ width at symphyniz T1 ™ ol — T4 — — by
Neight ramues at M, T4 15 e — 1zd LR 124-B 115
Height ramus at M, 150 125 : Ly 145 Ty 116
Max. width ramus at angle %] & — — . — - Ba
Width condyle Ll LG —_ —_ — 11 4 —_ 144
Heigln comoid above vaniral

edp= of body — s — — _ —_ — L]
Length P—M, far 210 T4d 233 auT -— 244
Lenmth B M, 251 4T - 231 242 24fi+ PR 26a
Length I,—M, 7l 2H6 — 306 uiy — — 246

* Craveodongy {nllewnions, Madonal Museams of Kenya.
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TLBLE 4.7,
Cerafotherium stmum germansafricanum deciduous dentition measurements (mm)

KKM-ER Ko, meqiRt:  472(Rt]  472(La}  znze EMM-ER Mu.  g2q(Re}  472(Rc)  gyzili 2330

dF* ap ext 7070 5 Y dF* ap ext fir.B 5l g
an nt ] a2l A I 543 43R
m wh-g -2 prat g 315
1reet 533 37
di* ap ext 3gh g
ap int a6 iogzl dP, ap oxt 4
prot 590 i I ap o wung —
met 438 101 prot 22+4 {za7)
hyp 245 4y
4P ap axt 487 4B
up Jul 410 498
-TuEat =86 45-6
el 357 g8-u
TanLe 4.8

Crraistherium jimem germanoafiicasum postcranial
MedsuTEInenS (mem)

Badius
KEHNM-EE OM
T257 w8 [2744%
Max. length —_— {17 PR L
Prox epiphysis ap uo s+ ] 74
Frox apiphysis tr 124 o4 | 114
Min. widih mudpoint shalk — 3 &y
Diist epiphynis ap . 7 73
Dist epiphyzis tr — {4 g
T
E Cuneilerm Parclla

KNM-ER | OM | KNM-ER | OM

22780 LI zu58F a1BG

Max. length [dorsoventral} 07 fo 95 ]
Max. prox width {mediotateral) 54 A7 as ]
Max, prax depeh {orenjocaudal’ 46 i) — -
Max, dislal widil: 54 F1 121 o
Max, distal depth 57 L. — -
Max. deptl: {craniocaudal) —_ — % "3
Fibula

KENM-EE | OM

MG 2186

Max. leogth 335t | 3251
Width dicral epiphysis fig 45
Liepih disial epiphysis 46 24
Max. wrdth tibial Gacet 17 oo

Max, width astragalus facet 48 ga.r (continsed anerliaf |
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FAMILY REAINOOCEROGTIDAER

Tarrr 3.8, cort

Calranewmn
ENM-ER | OM
z298H 186
Max. length 13 74] Iqe
Mazx. width (mediclaterz]) artienlar
aurface - of iz
Mix, depth (doraeventral] azticular
surface . 167 a6
Max, widih tuler calkcix 67 ot
Wax. depth tuber calcis 4 o
Astragalus .
EMNM-ER OM
1145 2a78]) | 2186
Max. length 104} 1ok L]
Length lateral edge e Ly 77
Length medizl cdge ot ol T
Max, width 1 Lty gy
Prox width o7 gy 77
Dislal widty 151 il 85
Diepth at wochlea ol TU &y
Dicpih at nasieular fapec = fi1 45
Chabeied
KMM-ER | OM
2a78L 186
Length (gramincandal) of prox sufane 7] 48
Widrth (mediolateral) of proa surfice B g1
Pepth (provimadieeal) of trzoial edge 51 32
Lengpth distal susface i m
Width divead surface i 55
Diepih caudal edge A 7h
Mavicatar Middle cuneilorm
ENM-ER | OM | ENWM-ER | OOM
22 M 2186 z2z78M 218G
Max. kenigeh [craniocandal] 72 7] L3 4
Width cramial edge T 57 i) 2
Width {mediclateral) caudal edge 57 51 ] 27
Max. depth (prowimadistall 17 35 25 17




FAMILY MHIFOUEROTIVAE

TARIE g1, cont.

Tulermnalizde
phalanx
KMNM-ER 4654
Lengih af 7
Frox ap —
Prox Ir su-B
[hist, ap 9T
Dist tr £g-f

Atlas werpebra
EMNM-ER | OM
ae AN 2744
Lengdh ventral cdge neural canal from
ant suckace W pow cdge spine 44 76
Hi lefr oceipital condylar Facat ;1= 52
Widih Lelt eocipita) condvlar facor g 1 By
Hi left axis facet 48 a1
Widih lefl uxiz facet 5 42§

grd cervical vertebia | 4th

cervical vertebra

5lh cervical verlelra

KENM-ER | OM | KNM-ER |- OM | OM ; ENM-EE | OM | OM

zayEP z1f6 2380 b oanBE | avyy a7l 2186 | 2r44
Max length cendrum G4 L] TIZ Hy tia ol #r 7z
Ht ant spiphyziz cenuium g Gy g 7% 54 B2 71 &8
Width anl epipliysia centrum 59 47 o4 47 45 56 45 42
Hu posr epiphysin centrun 52 81 W[ 75 g 9 |
Width post epiphysis centrun oy by —_ iy Hy ar T3 i)

Bth cervieal verrebra Tt 1Tl vertehra

KENM-ER | OM | OM [ KNM-EE | OM

2u4fiE 2186 | w74q vz 7BT IeIv

biax length ceotrum 61 78 7 1 54 f
Ht ant cpiphyrin contriom 1) 67 1] rl: 4t
Widih ant epiphysis cattirun 58 ) = 8y ity
Hi post epiphysis centrum iy 77 76 o —
Width post epiphysis centizm g f b L yi 74

* Osteoboxy Gollections, National Musenme of heoya.
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FrAMILY RHINOQOEROTIDAE

IMeeros bicormis

KNM-FE
Ko, Arva S peciimen
Nodmchoerur really
st ) 141 e astrapgalus
Matridiochodrus 36q vy L P
andrewn 2o0 ta6 IA  Craninum
1186 105  maxilla frag
rgg ga Le M
2150 118 Bt and Lt
mandible fragy
4046 104 La M,
4655 10g  RirM,
Iy 173 mandible
symphyaiz
Horizon inder, 7z7 vig/exy R maxilla frag

Ga1 EF LB solabesd teeth

TABLE 4.9. Dhcervt dacormy cranial measurements ()

ENM-ER 6iq6 M u3gB **[TR zoigy

Lengch nasals to nuchal rrea 2 47 5%
Mex. width creuium a1 et edge orbit 90 58 2R
Min, width cranium &t temporal fraa o7 117 [1z
Max width cranium at post edpe of

eyguimalic arch 105 A5 400
Min. width supratemporal ridges 77 Fx 54
Width dorsal cdge of nuchal crest 164 180 [ ru]
Max. width oF aeeipur 218 296 wig
Depth ant portion of zygnma 3z BR GA
Depth post portion of 2ygoma no R 47
Wax. depih zygoma L3 Go . ]
Width foranen magnum Fla] 44 47
Diepth foramen magnum ok 40 48
Width cocipital condyles : 131 LE-1 Ly
Lengith patatonarial border to oecipiral

eondyloy ] I8 5y
Length anc edge orbit. to glenoid foaza eeh g 2.
Width prervgoid o buomwlar proces [/} 104 —_
Lengrth right pestglensid prosess G4 i —
Width right postglencid process a7 17
Drepth ripht pescglencid proces L T
Wilih beiween Juberal edges of

hyvpoglossal foramen 6 75 160
Mauzx. widch lateral edges of paroceipital

DT GCERER i 7 -
Dtplll lefi pmmtipital leclow mastoid

foramen ' ] od —
Max. length left parccipital Hu 53 —
Mux_ length righ paceceipical tio ot —_

* Qareology Cwlleclions, National Muszwms of Keys,
*4 Collecdons of the University of Rrisal, Trept, of Gealogy.
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FaMILY RUINOGGEROTIDAEF

TaBLE 4,50, Dicrror bicernis upper dentition measirements (o)

*OM
ENM-LR No, %27 ahg fafLt 6afi(Rr! Bqr (L} RgtiRt) 8B HEGRL 2180
™ ap exg — 20e4 26 — — - — — ar-B
#p Int _ g ab-y - _— — — — 215
tr — ey 216 — — — - -— Al
Proap ot — - 394 B 354 - — 322
ap ot — 252 254 270 — — — 2o
prot - — 383 373 572 - 379
Lrue — — 420 3074 342 — - _ FEALY
P* ap ext ot — 456 45 44 451 sy 455 422
Ap mt 35" - §32 3530 4002 45 3Bo 37 337
puot 47 530 548 495 4t 55 550 546
mel et — L 517 LR 484 456 §9°7 358
B ap exe 419 - 49°3 50-a2 452 42 a0 53 e
up i -2 : 374 rn 441 4373 425 418 7
prak 571 — g iz Go-e 55 ] Bg-o fiz-g
ned 591 — [TL:] G5y © o ommry 524 sFo 4G Az
M* ap oxe 493 — 52'7 535 455 5400 587 5471 42
an it 44 - 303 418 430 455 455 438 422
pror ey — ba-5 bo-a 517 540 B77 667 50z
met 5301 = 5472 L 498 455 st G2 5573
L aI:r exi RE7 — ) fi1ny Ky gfg Ba-7 . 58w
Ap int 48-8 — 427 4t2 448 42 70 — P
prrol 63 —_ G- Bz by L Er-G — 55754
LILEE 5I°5 - au-z FIE+ ALz PR 319t — 455
M* ap cxt FREE B — — — — Go- 2 K21
Ap e 41-2 — — - — — sfi-g t — rueer 4
rr 5E-3 — — — — — qant 408
* Oisteclogy C.-:t]ltc!ium, Maoticoel BMuseuns of Kenya.
Tanrz 4.11. Diterus bicornzt mandible measurements (mm)
ENM-ER.  KENM-ER *0OM  *:LR
2139 Gligm zifie 25510
Eength of symphysis - 73 56+ g 1ot
Max. width of ant end symphiysis By — 48 43
Max, width of symphysis 131 115 154 104
Heighe of body at M, o4 75 7 e
Length P M, 195 - 300 216

* Dsteology Collections, Natwual Mugcams of Fenya,
** Colksttions of the Univeraity of Rristol, Thape. af Geodogse.



FAMILY RIIINDCERUTILDARL

TaABLE 4. 1% Phoeros bitorais lower dentition measurements {mm)]
KNM-ER Nu. 2150 4bgf  mfsn(Hry  5BzoiLt) *OM 2180 38 2182
P, apexr — — : 240 34 37
ap Lot - - - L s 5l
pIor - — . ol 2475 M5
hyp - — T2y 385 77a
P, ap o wa - — gerh 40r4 456 397
ajp Lt — - 583 35 416 34-2
prot egy t 25 267 q0-0 ua
hyp T 314 305 333 259
M, ap exl 325 — — 48-o RO
ap int 42 — - - 438 431
prot - — go-ur 277
byp - - - i3 321
b, ap ext g — — - 479 REtT
ap ini — —-— —_— — Ru1 52T
prot - — — 301 205
hyp — — — LLES 901
M, ap ext - Lo — — -
ap int - - — - —
prat — LHE Y - — —
kvp — 270 —_— — — —

* Cmcenlopy Collections, Fativiral Musewie of Kenya.

TABLE 4.13.
Friceros hivornis astragalus measyrements (mm)
KNM-EWN 1egf | "M oiB
Max. length no-g Lyt
Merdial lengch fin-4 97
Tatcral length 8oy a7
Max. width o YEw
Troximal widil 740 7E-H
Diseal width Gé i ]
Depth rechlea fog R0
Depth naviculur facet noen Rk 4

* Oateolugy Collewtions, Natinal bMuscums of Kenya,
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size. ol the poszoranial clements of the naiues
shelvlon & in annerdanee with the reecot fndings of
Giusain 7o) Lhal O grarcex was-dmmefceandy larenr
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8
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Viugn Semengeiiversy gifser Dicwich: g
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catatig; paws abibirevimed 30 frons; mardibalar
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Aecth hvpsodont; proteloph and meteloph sreapds

coomeredt ok, showing caely fosion with wear: muaci

[ g i)

[eAiHes

Ene

C AR L TR,

eernenn o erein. Thoracis " vertebra 17 o0 R0
camdvliogd, Toraning w o presaeral eminence. well
sepacated frore sacral foninenee jafiere Geoves rgoa;,

Catoves J1ater Dated two exeant anel wir fows!

aithepoeica” of the white shimocesds  ovedhe M e

e EE B vy raxas the svpe auhapecies 0

s s 15 froan soelhern Advicy whibe 4 dmame
wattony Fons it rype bocabily otHe Socdan. Alilaggs
prosen. ranges of Ahe rwen osaheperies are
sepurated by aboor 2000 kin [Groves rype, e o
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Cemnlly thicker Jualy haie wlea denelenay v ssaociare
din lareer growds (o ag versiE g or et OF e T
wuhspesics

oy Trown. Fase Afpca, 6
Liolistinedive and iy common an
tocalinies of lazest Pliecene anl eacsy Pieishoone g
O e maertesaeran foom MNoeth Adfvica Joes 1.l
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MEH

W L L
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© A et danernd

different shapd of the ceeipad i he Jdsd cranion

The posterioe Geenl the pursccipital goocess o5 les

convcaee at its bese inorhe lesi] spaecioeen, the process
self heiny dizeniasl anlericrsy rather thar verticuily
Cain] e long axs of the tp of e proces poinds
anteranedizlly rathes than peeesanedially, Ay
nndern skulls, the peoramasioid bears bl Lieeal
potubcrareces The o lateeat
Jreteborance is more cicarly defned sl TG
“lactiher than an anders eneunples, The veniral
“prenlutserien e s sioed Grther rom the Tatera [ rocuss

Sl verrfan

ELL

o Bedewes oo s s iew

drcthe el e and ieop les a eomeavs rather

LA feReR baget o . _
In the audirory region e Dyoid provess cd’ the

Gt reandiron koa livde larger than in that of modern
ke lEe aned o zian wreore mackedly comesaer o it Akl
cpgremty, The wmascodar prociss s Jaege; oup, am)

siozy, ald 12 apoarcnidy more anterlocly orlentated

_._1}]:4n i pasalern skl : -

CThe postgienoid . preceses ol U fossid spldinwl
ares o Al siae b nuadern examdes bt hear o
henst fros e posterelaceeal i estending e dhe
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Moo goi Dy Seoends oo (I MUOLR Ggl
v dnrnag Hutwon detr:oapzreioer ewcds Botedon righl:
CHCITIT Ve

wiFw,

_antereventsnl sip of e prockss. Tle dimal tip of the
-, pesrlenadd process apneats parrowst than m fdam
cshulls in which  the. posplenoid proceaso: | ar
rounded  posmtersorly,  The glebond -fossa 18 less
concive and Ieas poétrﬂ'i-:_wl:,' vriFmaled  than in
-modern coanii baezk by ul sioelas sian, R
As immsince mandible ENM TR 472 atcibated
Herin fiushl
Csuherguent re cwamination 1o elonp 1o L senam
Germancerieava. The most - complets Black rhine

SR IEIN P M T 0N faa previd o

“hlack chinos and kas a wider bt shooter mrandilnlar
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- merphaligry beeween e £ beernn spocinens from -
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e s anselenn sxsotpee.
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‘that af mocern exneples of S bheaws, 1 diiters
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Cahere Ay o Javie peslersa prigectlon on che medial ..
matchible Aeoin Bowedd L Foaca, KNM-ER @y, 0
deeper and stouler 1han oany examples 0 cxtant |

edne ol the asteagalus below e rmedial edxe of the -

trichlea The specimen i however, approviably
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gt e o 15 Cleadly closer j'l?‘-.lj‘.-'k‘!'iilnll shamme
e black vathes thar wioe rhiosee 31 5 lieceloce
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CPeistueene representitivés. which s Loche wat oy
the Kanbi Forn asdragabio,
remens ]".‘IL" r\ct'm,mﬂrt £
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