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ABSTRACT

D

The prcesen.t study examinee all the fully prepared Maka~ansgat Limeworks' fossil suid sped1l1p..l1s.

Thirty undescribed and three uneatalogued 'spe~imell~' were ad{~g to the previously'dt'tcdttl,Q.
,; .h-· ..~

,cpUectiqp. The 'b:anial,morphology of these suids is compared to the extant southern African- Suk.<ie,

Potamochoeru« porcus (bushpiib and, Fh~coChoern$ f~tMopic~s (warthog), and oth~r, relevant extant
~ - ~
and fossil genera, .A sys~ern of measurements was ,(ed to .facilitate tile~des'Criptl6nand analysis of the

.~)

LimeWotks fgssils and in the cbtiiparisous with the other snids, 0

() It

(I
\\

f, "
:the ta:xonJ~y and phylogeny of the Lhneworks spe('Jes Potamocho5Jides shawi is revised, It is shown

"to be di$~inct from Mctridiocl;oetys andrews/:. AD cladogratn.;illustratblg (he crplationships betWeen

~\ f)

c»

specific Pllo-Pleistocene African. suid genera is pres~nted, and iIi is concluded that Potampcltr~~roides is
;.l~ 0". ~ (I.. '. _/?_ -,l) c-,

more primitive and therefore possibly Older than previously thought. Since Potamoc1toeroidt!s"ana th~
'()

Makapansgat hominid rema!ijs occur in the same geological unit, it is suggested that Australopitllecus
o (I , . (,) . ,

ajriccmus, may also be older than previously considered.

I)

(1

" .. ,':-:::;z"\.:- .. _ _ ' .' _ _ .o'_ .' 0

The pruaeoec\'}logy,and taphonomy of the Limeworks Suidae is examined and discussed. Indlcntions
q, )

ar,~ that the suMs were brought into the cave mainly by predators, "including hyaenas, {~Pds'and the
"

if';" hominidAuttralOj)itllecut a!ncamls.
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" In an 014hut with a tin roof on a univer~ity campus inJohannesburg, a magician presides over a room [)

full of bones. Row upon toW of mandibles, femurs, ~')ose teeth, and. horn cores lie' on shelves and

trestle tables, are neatly arranged in drawers, or overflow rotc .wooden boxes on the flo~f' There are "

\j tens of thousands of skeletqI fragments, all neatly "numbered • the remains of more antelope, pig, and
"

giraffe than anyone has seen together since the time of the great migrations. The bones are suprislngly
(:i

heavy. Eac.~has lain so long beneath the earth that all its cells have been replaced by calcite or silica.
\\. ". .\" c

Soil stp[f has seeped into the::tissue; keeping its precise shape, but taking its place, turning it into c)j

li:mestop~•. ;J'hey/tre all fgssUs, roWs of Gone turned to stone by time, "(Watson 1982, p6).
" -(!'{J ' ,
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CIIAPTER 1. INTRODUCTION

The prepared Makapansgat Limewnr(ts_,,{ossil suid collection. consists of two extinct species,
J --.' .z: -.::~,-~:=

f{ -:)FotamocIlQeraide8 shaw; Dale 1948, b.d N()tochoe1U8 capensis Broom 1925, with the former species
1, "erected on this collection. The two suid species Were mostly found in th~",er.delttely fossil rich Member

'.' , . ',",' (L; ~~~/ .
3 (grey breccia), within the dolomitic Makapansgat ~ip;!.eworks C;iVC'PI' situated sOn;l-eninteen
,.- _ - _-.--_ _~o..o>~/ -- \<
kilometres E.N.E. of Potgletersrust in the N~rtEe6i·Trat1svaal. Previous r~~earch (Dale 1948; Ewer

/_:;."'"

'n 1958a; Cooke and yvilkinsol.l 1978~aft~Yand White 1979) dealt only with a part of the collection,
~'_ __ _/./F'"

This study is thus the frrsl tP"cfeal witlt all the fully preparedspecimens •
..o~."7·" """",....~.

\' the suids, particularily the ~;~~Jeistocene African Suidae, to which the Limeworks sp~cie~ belong,

\ti'!l~been extremely imPOr4aD.t'in East African hominid research (Cooke 1978). Fossil remains,, . .

specifically teeth, occur in large numbers. at most .of the well known East African hominld sites (Cooke

and Ewer 1972; Cooke 1978). TheSe remains Save been ex~ensively used for biostratigraphical

correlation, between various East African hominid sites, and for relative faunal dating of the East

African hominids (White and Harris 197'/; Cooke 1978). The importance of the Makapansgat

Limeworks Suidae becomes apparent when it 15 realised, that both specks can be compared to East

African species, and .thus a 'te;ative age of approID.nJatet~ 2.6 myr has, been postulated for the

Limewol'ks homlnida (White, Johanson and Kin'l.bei'1981). However, this comparison has been a "bone

of contention" among a number, of researchers (White and Harris 1977; Cooke" 1978; Cooke and

Wilkinson 1978; Harris and '\\?lite 1979) in that thef' taxonomic and phylogenetic position of
':,

Potamochoeroides sbawi is nncertaln,
II

o
The present study revises and, updates the taxonomy and the 'phylogenetic relationships of

il r-; C>· , c
"'il »,Po(amocboeroides sllm~~,particularlly in the context of the East African M~tridiocllo~rusandrews;

material, Close examination of ,up the preparedPotamochocfoides specimen!) revealed,« numoel of

pn.wiously unmentioged anatomical, featutes, ~hich appear to alter the hlterpreted phylogenetic
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CllAln'E~~. UNTROPtTCTI9N

(I '
The 'prepared Maka~an$gat Limeworks fossil. suid collection consists ot two extinct specif;ls,

PotamDcnoeraidel sJtllwi :Pa1e 1948, anUWotochoems. capensis Broom \\,92.5,with the former species
L> '~ . .... a

erected on this collectlon. The two suid species were mostly found\'~n the extremely fossil rich Member
~!

,. :3 •(grey breccil\), within the dolomitic Makapansgat Limeworks cavern, situated some ninteen

kilometres E.N.E. 01:' Potgietersrust in the Northern Transvaal. Previous research (Dale 1948;'Ewe;

19S8a; "Cooke and Wilkinson 1978; Harris and White 1979) dealt··only with a part of the collection.
r=.

Thip \tpdy is thus the first to deal with all the fully rrepared specl.ftens.
/ \)
"'"'1/;;)

The suids, particularity the Pllo-PlelstoeeneAfrlcanSuidae, to which the Limeworks species belong,

hav~ beep .,{;i<tremelyimportant in East African hominid research (Cooke .1978), F9SSil remalns,
< ',.... , II' I)"

sp~cificaHy teeth, occur in largo number!)' at mo~t of the well known East 'AfdCl.Ul<h{::uiiiid 'Sites (Cooke

and EWer 19~2;,.Cool<e 1978). These .remains have been extensivf?Jy used fQ.ta)£{)~f:tatigrliphi~
i . I j ':~, " ",?- <:-.< '>~.'x '

correlation between ·.various Ea$t Afri('.att h~tyi~& sltes, atl~'for ~elat!V'efauna{ datin~)efthe ESlst

'African hominids (White and aarri~ 1977; CoOk~' 1978). The importance of the Makap~ise;at \i

Limeworks Suidae becomes apparent when it is .realised that both species can be compared JEast

African\species,' and thus a, relative ag~v;;fapproldhlately 2.6 ll:1yr has been postulated for the
. (I-_~I -)

Limeworks homini(ls (White"Johanson and Kimbel 1981). However, this comparison has been a "bone

of contention" among a number of researchers (Wlrlte and Harris 1977; Cooke 1978; Cooke and
, n

Wilkinson 1978; Harris and White 1979) in that tb.e taxonomic and phylogenetic position of

Potamocha8roidcs"Shawr'is uncertain.

The present study revises and updates the taxonomy and' the phylogenetic relationships of

Paiamoclloeroldes shawl, particularity, in the context of the East African Metri4iocho8rus (Jj,~~ews;.

material. ~lose examination of all.the prepared PotamochdiJro;des spocime~ revealed a..:number of
v

previously unmentio~tq anatomical features, jwhich appear to alter the interpreted phylogenetic
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position of this species .. vThe) taphonomy and palaeoecology of the Limeworks suid collectio»/fbs

examined within the context of the fossil-fauna as a whole. Previous study of the ab~lVeItlentioned
~ Q'~i;;c

aspects have been important in the ..evaluation of· the extel!t and tlabit of Australopithecus ajric(mus
-\~

o (Da1t19S7; Prain 1981;Magujre,'1'emberton and Collet 1980). 'f'he minimum number of individuals "°0 ",' /1"

(MNl) and the relative age profiles were also examined with regard to the taphonomy of the

Limeworks suids,

1.1.THE LIMEW'bk:KS FQSSIL SITE AND.:.'~S SIGNIJ:<'1C8NFE
"

II
The site at pres~l,lt,consists of the remnant of a large dolomite cavern, and the basal-section of its infill,

The in!ill, known as the Makapansgat Formation (Maier 1973), is up to twenty five ~tres thick and

consists ofotra'.'lhines, mudstones and breccias (Maguire, Schrenk and Stanistreet 1985). 'J:~s depol:;it

has been prp\'l{~~;sly.mined for its ll'lc,a.ssivetravertine layers, v,hich ~e ~pproximately 98% pure
o !'.. . , ." ,.' , ,,:::'

carbonate. The name I~kapan$gat Limeworks' refers to :the mining operations (Maguire @ 1985),
,"; I

Wlllch e);'ew atteqtiolf to fpssU bones within the breccia w~te d -mps, These dufups have yielded

severald.ozefispeclm\,'lllS assigned toA.ustralopitheclls ajrica1tus (bart 1965), and a rich Plio~Pleist()cene
n
vertebrate fafula ~consistin~ of some 250 000 specimens. Microfaunal evidenc~ indicates that

Makapansgat is older than the Krugersdorp australopithecine sites (Pocock 1987), which makes
r; " . ()

Member 3 (gi'ey breccia) yielding AUStn.l/opithecus a/ricimus" remains, the oldest hominid ~p~aring

deposit in southern Africa (Part,ridge 1979;McFadden ami Brocf1984; Turner 1984).

1.2LQCA.TIQ~O SITUATION

(i,

The Makapansgat Limeworks fossU site is situated in the Makapansgat valley, to the east and below the

Makapan "'I) Strydpoort Plateau, within th~ Strydpoort Mountains. It is approximately "ninet6~n

klloDl~l:resE.N.E. of Potgletersrus in the Northern TriUlsvaal(Fig.1);' ~~~e exact location is 2,4°12'5,
o I;) (J'
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:t::3GEOLQGY~QF Tl-ffi VALLEY

., . t' 0
The roqs which form the Makapansgat vay~y lie withlli the Transvaal Supergroup. T.lle Eastern

margin, or. valley he",d} Is composed of 131ac~,.R9cf Qu¥tzite ,,;,hicb is the '.'basal member of this
i'i n 0 .., , ()

Supergroup, The hills surrounaingthe cliffs consist of the same quartzites~,'The LYncworb itself, and
'f ;;, ,', .___ ;:.

the ",bills to the east are cO~J?:b$ed.of dolo~ite ~or ~e M'atmani Subgroup. Tectonic movement,

(0) pos~ibly related to the N-S t~endeli fatlltBt the valley head, bas res~ted ill {facturing and folding in the
\ ( -

"~".: _t;;.' ,

dolomite and quartzites. The resultant structural weaknesses Were probably Important ill controlling
()

cave formation. Shales and quartzttes of the Pretoria Group occ~ where the valley widens towards the
.", . '"flats m the'Potgietersrus area. Apart frqf"\ the cave and o"thersuperficial deposits, no other geological
" . , I(

o ~ groups appear within the Makapansgat valley, Thus the l~atusfrom the transvaal Supergroup to ihe a
o

cave deposits covers a time spf';I~f approximately 2 250 myr (Button 1973; Greer 1982)•
i) __ :0
{f - l'1

G
• (I

1.4aEQMQRPHQLQC!Y QFmE VAJLm: ;~

o
o

The l'dtgietersrus area, Md indeed most 0.1the NOl'therh 'fl'ansvaal, was covered by a mantle of Karon
n '" - c y\ u

Sequence sediments of lat'!~t'frlass(c 01.' '..e'atly Jurassic agel' On this i~\~ ll;er developed the present

drainage systems (King 195~~~''fh«cttim;~Otks, are situated below theJ~< '" ,erosion surface, Within
(/~i ,) \, =, ./

the"m,~POS~Afrl_-Jo •. ~. (dodogwhich _ O~ningsWithi. th.~ey ~od). and the ~ •

later PUn·.PlelStocenec.ycie,which begen about 2myr ago (l<ingc1951). \'. 4;\ \" • \, ~"="'/
(\

()

(:;

o
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The stratigriphy and geology of the Lnneworks has been discussed and reviewed by a number of

researchers in the last thirty three years (i.e, Wells and Cooke 1957; Brain 1958; Partridge 1979;

Schrenk 1984; Magull~ et al.1985)(Fig.2), It is important to I'l,9tethat all of the lithological succession

$I~mes outlined -in Fig.2, are generalised, and therefore often-do not ~1eqUatelY document the

geology and stratigraphy within the vat,!ousdepositories,

Cave geologyl~volves two opposing processes. The. rust is erosion, including mainly solution of the
, I,'

dolomite, which formed the original solution cavity and ,hence the cavern structure. The second

process is deposition, including chemical precipitation. Botk processes can occur simultaneously and

interchangably, '!'h~deposition process has been largely responsible for the M~.kapansgat Limeworks

breccia deposit, from which most of the fossil fauna was recovered.
(.

the term Makapansgat Formation (Maier 1973) has been adopted in the formal Ilthostratlgraphy of
\

S.puthAfrica for the Limeworks Breccia deposit (SACS 19~O). the system of Members, proposed by
\: ""

- P~rt:ddge (1979) does not conform to the codes of stratigraphic nomenclature, and .t,~erefore}s not

formally registered (Maguire ,a...ah 1985). However, this system is widely used and thus, for

convenience, it is referred to. the Makapansgat Formation includes the complete cave-fill

Uthostrangra\,hy. •A number of lithologically distinct horizons are present (Fig.2) although some

o\'er1appmg of units does occur. These include:

Travertine (in contact with the dolomite ~ost rOllk)(Member 1)., ',,' -._ y
Red' calcifiedmud (often rich in fossil microfauna) and contaminated travertine (M'ernber 2).

Grey fossil-rich cemented martor grey breccia (Member 3). Coarse pink bl'eccia;bighly calcified, with

weathered ...dolomiteblocks (M~mber 4)•
• \1

Coarser sandy breccia with gravel bands (Member 5).

'J

4 I)

/Iu



Within the Limeworks complex, there are four separate deposit~'des where red calcified mud (Member

2)) and associated' other layers are present (Maguire et at. 1980). These are: 'The lI4tMn Quarry

depository and the Cone Mouth depository to the west of a central floor high, and the Chimney,

, depository andRodent Corner depository to the east (Fig.3).

o
;,Some of the contact relationships ar$(conformable, especially between adjacent members, Howevpr,

because of the complex nature of the four separated depositories and the complex narure of cave

depositioq, whereby older deposits frequently overly younger, the present stratigraphy generally\) .., .

represents an oversimplification (Maguire et al. 1980). It is thus considered that informal unit names

should be given to lithostrati[j'''''~c subdivisioas of the Makapansg:'at Formation, within the four
,~ r"

depositories (Maguire et ~l.1980r.:rhe stratigraphy is often not applicable to faunal studies due to the

peucity of in situ fqssU,,remains,whichmakes it dlffi8liltto establish provenence, II "

1.6~NARrO FOR THE LIME'YORKS CAVE FORMATION \\
II)

The cavern was probably formeu below the water table, with later enlargement by erosion along lines
c,

of weakness. Travertine, sometimes c::ontaminatedby residual cavern earth, Wasthen deposited, with
" >~

the cavern subsequendy isolated above the 'Yater tar.! Links by aven or solution. ~vity, were later

established with the sutfate;' resuffing in the depo~~n of Phtl,Se1 breccia (Members 3 aii'd 4) (Brain

1958). Roof collapse was followed by, the depositiO{:;Phase n (Member 5) breccia (Br~ 1958),with
• d f . bri • th ,_{. h I~ (j

a peno 0 erosion nngmg e scenano up to t e Pt~

1.1PR~NT AND PAST cr.1MAry.ANDE~\fi1
'\j ~c

\ >--:--~.''':';;~.;;y-

The Makapansgat valley is situated in the summer seasonal rainfall belt of southern Africa (Peters and ..

Maguire 19$1). Vegetation In the valley is extremely varied, with over 800 identified plant species



Ii ,(l~~19~. Acotks (11r5) recognised two _tano. types.1n tho ..or"; .,,".ly: ""<tho east

nl~'..;J:ltainsourveld an,tro&~cal bush and savanna. However there is a complex mixture of a number of

di(!erent micr~en:\litorikents cause~ by the sudden changes in altitude, and lll'ellrich alkaline soils

ded\~d from the dolomites. Th!Js the flora ranges from sub-tropical evergreen forest near the river
':'_' \';

and under the cliff face at tl1p-,end of the valley, to higher altitude communities of Eri~a floras typical of~ • ,... .. 0

the temperate Cape region.

Butzer (1980) and Turner (1980) postulated a wetter climate than. at present; during the d~'position of

Members 2 (red c~cified muds) and 3 (i¥ey breccias). Levinson (1985) and Pocock (1985)·indicated

that the c~mate was similar to the preaent day; possibly with wetter and drier periods. Cadman and
1" 0

Rayner (1989i'suggest I.'najorfluctuations in climate and vegetation during these times.

palynological studies (Cadman 1985) indicated that the vegetation was similar: to the present. There

appear to have been m~re forest ~tees and similar numbers of bushveld trees of rocky and moist

1.\ habitats. Insications are ~~t there were a similar number of grasses to the present. ,.

i.8.1'AP"ft"QNOMY.PALAEOFAUN~ AND PAXM )ECQLOGYOP THE LIMEWQRKS
,r- .' Cf"

The Lim~works fossil 'faunal .assemblage is composed Inainly of the more resistant skeletal elements.
C ',,', . '.. . " .. _ _ _/l, _ _ _ _ ,'_ __ _ _ __ _ _ _ _ ___ _ _ _ _ _ _ '\\" _ ___ _ ,_ "

''This is to be expecte(l; whatever the. accumulating agent may have been, Dart (1957) analysed 7 159

faUnal",~\ns ~i" MOIl1b", S (grey b;~CCia) and found that 91.7% WIl'. bovid, 4% non;bovid

ungulates, includIDgthe suids, .an'd 4.~% other animals, He then postulated that homiriidS had been
(,)

mainly responsible for th~ grey breccia bone accumulation. More recently, studies (Brain 1981;

MaguireU 1980) have shown that hyaebas "accumulate bones at their breeding lairs, and indicatio11$

are that, m~thelairs are in caves whieh l1ave served as bone accumulation sites for thousands of·years,

then the 'accu:;n\lation could be massive. The combination of water current action and gravity has been
Q

acknowledged as a notable p~ssible coucontrator of bone specimens (Maguire ~ 1980). The

\j



aoovementioned' studies indicate that other carnivores C9,llld also be responsible for the bpne
i'

accumulation. Ewer (1958a) on" the basis of a .relative age profile of Pot{!ntoc/toeroides shawl,. A . C

postulated that cru;nivores, in general, could have been responsible for the-suid' accumulation.
;' _- - ,t . 'I

{\ ,". -.~ ,

The Limeworks £a"umr'islargely derived from ..approxi1llately 40 000 tons of discarded breccia blocks

outside the .limewo.rks,of which ninety five tons was bone bearing; thirty five tons, ,9£ grey and s~tons
I' 'ii

u

of pink/red breccia. All in all, over. 250 000 bone sped~ens "have been recovered1 includi~,~"Q\36q
" _ _..F,-:t· iy;\i:~

identifiable skull remains, :3 276 identified pJ'§t cranial bones and some 12~928bone flakes (Diit,.;-f9.$7:

Kitch,ing pe~s.comm.).

A total of 572 cranial'snip specimens, have been recovered from the Member'3 (grey) and Member 4

(pink) brecci~s, but mainly from the former. The collection is composed predominantly of teeth. The
c> c

presenge of Potamochoeroides shaw; and Notoc"oeru~ C{fplmsi~appears to ~dicate that grassland and
o

open woodland/forest was present in the vicinity of t?e Limew~rks (Ewer 1958af Co~ke and Wilkinson

1918).

Various Cl'~aI and post cranial fragments of ~ll$tralopitltecus .africanus hav~ beel! recovered,
\/ . " .', " . '. . - - -", - - - \'';

particularUyJrom Member 3 (grey breccia) (part 1965); a pelviC;specimen was recovered from a block
;} . ':) " . . . !'

containing a l'otafflochoeroides shrlW; and a Makapania br(J~n!t specimen. Tbese specimens were

within a half a metre or 01\; another (Kitching pel's. comm.), Australo:ithe~ specimens have also

been recovered from Member 4 (pink breccia), n~any of them from the Cercopithecoid dump (refer to

Fig.~)(Datt1~5).

{\t"ibast'''500 cercopithecoidspccitnens have been recoVered, comprising five speciesl Cercopithecus
o

w;lliam&'111'4I'apapifJJjolJesj~"f.bro{1m~ P. whitei and Simopithecus dani (Freedman 1910; Maier 1970;
<i~; --'*. \' 0 " (I

'"IEisenhart 1974). Q

n

"
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c. CarniVt;>resjalthough not numerous, are Pnportant as contributors tg the Limeworks fossil {aunal

ass~,mbl5lge••Two hyaena species have been recovered from the grey breccia, C(ocma cf.brevi'rdstJis and

Hyaena hyaena makapqni. Crocuta crbeuta, the spottedhyaena, is found in Member 4 (pink breccia)
"(Toeden 1.952; Randall 1.981.). Other 'carnivor~s include one specimen of Cynicna sp., and a single

specimen each of"Canls "n. and Vulpes sp. Therl'( are two,JJr three small Felinae specimens and twelve
,. ,:'

(,

specimens of the sabre-J,oothed cat comprising two,species, namely Dinofelis barlow; and Homothetium
r r

ff. nestianus (Ewer 1956; Collings, Cruikshank, Maguire, and Randall 1976). Two species of extm,ct
(i

porcupine XenohystriX cra$sidens and Hystrix makapanensis have been recorded (Greenwood! 1955).

The specimens are aU ofmature adults, found in close association with numerous rei1,lainsof large

mammals, There is evidence that the porc~p~,es were bone collectors (Collings et al. 1976; Maguire

1976).
(/ . "

I"; , "r
, The Bbvid~~, studied by Wells arid GOQke(1.957) and Vrba (1977; 1980; 1987a), are represented by no
o : '."::

.fewer than e1ghteen species, indica~in~ a complex varied physiographic setting. The bovid collection

includes "a tJ,umhet of species 1'(6sei~related to exti,intspecies, a's we-l1) as a number of extinct species.
(, . (I

'21 Q:.. ", .. (;. .:

The f~t\\I1ais'dominated by t~~r species, Redunca dam, Pheno!ragus VOftltoepeni, Makapania_ broomi
Si"\ ,; . '

and (]'liifgan taurinus, with the first three 'species unique to the Limeworks, There are also high

p1'6'portiollsof the tribes Alcelaphini &td Antilopini which, in terI11Sof species numbers and numbers of

individuals, in,dicate open grasslands and lowe);' minimum temperatures and/or lower"raiuIall (Wba
I, Ci 1\

1980, Greenllcre and Vrba 1984).

'\Ii "
The Linleworks is locallYuV'ery rich in microfauna! remains. The \\najority of the small fossil mammals

,I ,
r: seem to hllvebeen partpf owl pellets, or regurgitations which (iil)ntegra!~d after de~o!iition (~vinson

1985). Tb.e most important rodent.collections ~ave been reco'VJ~edfro~'the back of the Exit Quarry
" ' U. , ' " " \\Member Z,(red mud)(refer to Fig.S), ill situ Member 4 (pink brec~ia) from Rodent corner, and nearby,'-' " '. '. . .\\ "

" ~
dumps from the same locality [De Graaf~ (1960) and Pocock (1987)'give faunal lists and details]. Other

faunal elements molude, fossil rhinocerus remains (Hooijer 1959), Giraffidae (specimens indicate a
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llU'g~gir.affi~ similar to extid.ctSivatheres of Asia and East Africa)(Wells and Cooke 1947),.a sub-
\~ . "

species of hippopotamus (Kitching 1951), and remains: of Chalicotheres (George 1950). Inyertebrate

remains are; numeroUSbb~7W.fi:Ypup~hasts, more abund~~~r/inMember 4. than in Membe» 3, and a

juvenile cent!vede,SClllopendra"cf.mortisans found 4t a calcite lens from Meinber.3 (Kitching 1980).D \)
C)

The Limeworks has not been succe:;Ufullydated using radiometric methods, or any other absolute

met4gd (\Vhite et a!.'1.981). Palaeomagnetic analysis has been attempted, sugg$)stingan age of 2.9~
-::",.,

3.32myr for the pink and.grey breccias (Mcfadden, Brockand Partridge 1979). A geomorphological'
o

espmate dates the ;:&w opening at 3.:Jm1r·(piirtridge 1973).

i\

Biostratigraphy appears to provide a. mo).'e)reliable means of dating. Extensive documentation of

mammalian palaeofaunas within a well-dated stratigraphyin East Africa, allows for rel~tivelyaccurate

biostratigraphic placement of the Limeworks pink and grey breccias (Cooke 1978; Harris and White
./_";'

1979;wq~fe~t a1. 1.981;Turner 1984): Member 3 (grey breccia) is of particular importance to this

study, as most of the faunal dating research has been: concentrated on this unit. White et aI, (1981),

, dated Australopithecus africCmus within the.Limeworks grey breccias at 2.4 - 2.6myt, which Fvstdates 1/

Australopithecus afarensis by some O.5myr. A PotqmochtJeroides specimen has been found associated

with anAustr.all?pithecus africallus specimen within Member 3 (Kitching pers, comm.)(l'efer to section
()

1.8), !,tidicad.ngthat Potamochoeoroides andAustralopithecus coexisted. The carnivores (Collings S!.U!4

1976) and the cercopithecoids (sensu White et ill. 1981), place the age of Members 3 and 4 at 2my.:-

3myr. More recent carnivore research (Turner 1984), estimated Member 3 at 3nlyr. Bovid studies also
suggest a 2·3myr age far Members 3 and 4, with the latter date more acceptable (Vrba 1916, 1977).

~o

,r.1

Vrba (1987a) later confirmed an age of 2.5.3~yr. Bovidsof the tribe hlPpotrawi seem to indicate that

,i'l Member 3 contains a Pliocene assemblage more ancient than originally thought (Vrba 1.987b),witlrc

affmities to the Laetolil beds of East I'\£rica, and. the Pirtior Formation Q~ th~ SiwaJiksin India and
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11<_/ \ ',_ _::_~) .:, "\

/',':'~;';/) Pakistan. Lealcey and Harris (1987) using the 'Potas;ium.-Atgon datingikethod, dated the ;~aetoll1 Beds

at 3.49 +- O.12l'l1yt - 4.32 .p- 0.06 myr,

Ii

The suids Potamochoeroides .$1Jawi and Notochoerus capensis, have apparently been favourably

compared with MetridiochoernY andrewsi and Notochoems capensis from the Shungura Formation at
\~

Omo in East Africa, giving a datd~bf 2.4--2.6myr for the Limeworks Member 3 (White and Harris 1977;

Harris.end White 1979). Cooke (1978) estimated Member 3 at 1.6-3.3myr using Potamochoerotdes;
()

o
and 2.6-3.3myr using Notoc~,?ems. Microfaunal analysis (Pocock 1981), especially the presence of

Myslromys dam, indicated that the Rodent corner area of the Lin1ew'J~ls close to the Langebaanweg

palaeofaunal assemblage in time, This is considered to be late Miocene to Early Pliocene in age (3.5-

ij 7ttl''j'.:), but probably around Smyr old (Hendey 1981).
e;

Thus, it appears at present, on the strength of faunal dating, that Member 3 may be regarded as 1.6-

4.32myt in age. Furthermore, it is evide:nf that thedeposit in~.ge,nera1,may be up to 5myr old. In the
c.

light of the present s~udy, the approximate date arrived at using Mettidiochoerus andrewsi, 2.4-2.6myr, is

questionable, as indeed is the 1.6-3.3myr estim~te using Potamochoeroides, since Cooke (1978)

regarded the abo~~kentioned genus as belonging to the "MetridioChoerni':~omplex" Contemporary
\1

research (Pocock 1987; Vrba 198'7b) appears biased' towards a grearer age for elements of the

Limeworks fossil fauna, and therefote it is suggested that the 3.49'·4.2myr estimate may be closer to the

age of the grey breccia .
.:}'

1/

1.10 QENERAI, sum EVfcDLRTIQN
\1

1.• 1'(

"
It does not seem possible, at this stage, to determine on which continent the. "true suids" (§.ensu

Fic'kford 198§) emerged, During the Oligocene, the probable ancestral grQUP, the Dichobunlds, as well

a,~l'r()p!llaeocJ~orus,the first "true suid", were abundant iriEurope (Pickford 1986).

!)

)
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11

During the Early Miocene (20.17~yr), ~unolistriodonts and Iistrlodonts were widespread in Europe,
'\\

Asia and Africa. oFtom the mid-to late M~~ (17-r-'::-~~_Jhere is evidenc~ of suid movement

between Eurasia and Africa (Pickford 1986). ~¥' th~"-;~~eMiocene (10.5-5.5myr), .Vte centre of
" . ~

radiation appears to have moved' to Asia, and. inVOIV~\the Tetracon,~dontinae and the Sanitheriinae.

Elements of these two gronps seem to have migrated to\~urope and North Africa (Cooke and EWer
\

1972). 1
t V'---=c",_

\" "', c'
" 1( ," ~,

;A number of Miocene fossil suid specimens h,ave been found "'~~afuibia and East Africa (PiCkford

1986), but generally, Africa remained impoverished of fossil suids until the late Pliocene, possibly early

Pleistocene. However, by the early to mid-PJeistordh:, t~~y were well represented in Africa. A
"

subsequent aoaptive radiation gave rise to a vafi~i~,of genera, which were probably ancestors to the.
,~, -\j -" -, o _~:~,,:f~~~><;;)~,~ ~/

o /.'

modern suid genera (White and Hartis 1977; Cooke 1978). Currentl~,Afrlcan fossil suid specinl'C.....;:;,r- ..

have been collected from approximately fifty localities, and were orrginaUy assigned to seventy seven

species within twenty three genera, (White and Harris 1977). Harris and White (1979), recognised
. ,J "..

seven genera and sixteen species, and their scheme is the most comprehensive with regard to general

Plio-Pleistocene suid ~¥olution and biostratigraphic correlation between sites. According to Ewer

(1958a), the major trend in evolutionary history of the. African Suidae appears to have been the
Ii

development of phacochoerine types with a highly specialised, hypsodont grinding dentition, from

primitiVe unspecialised Sus-like forms with a generalised bunodont, brachydont dentition. It appears

that tills trend has c~curred independently in a number of Plio-Pleistocene li1,1eages,and even within a

number of genera. Cooke (1978) recognised three major PliqrP1eistocene sold groups (Fig.4), however

While and Harris (1977), Harris and White (1979); recognised four major groups (Fig.5):

1. NyaF1Z<ll}hoerus• Notodwcrus.

2. KolpocJwems .•HyJochoems.

:3 Metridiochoerus • FltacQCftaerus.

4 Potamochoerus.
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Groupone CC1nsistsof ewp.ct species and is predominately found in Pliocene assemblages. Groups two
.. .., · \)

and three oc~ur¥, from the earl~, Plelstocene; Hylochoems and p}iacoclJoerUs are e}{tant\fembers of

these groups. Group four has a poor, fragtnentary fossit record, but appears for the. first ti~~QAfrica

ill the')lat¢ Pliocene (White and Harris t~77). Within group one, Notochoerus sp. specimens are
.' I!

il
distinct frq~ Nyanzachoerus. \w relative and absolute premolar reduction, increased third mo~ar size,

\
hyPsodonty and complexity and differences in cranial anatomy; with the upper canines dorsally

"
flattened in. cro~s~section (Cooke and Wilkinson 1978). Notochoerus specimens are ccmmon elements

in the later Pliocene ofE:aJit and South Afdca.(Harris and White 1979).

With reference to group two, the earliest African representatives OCCl'! in the Pliocene (C()O~e and
'.' I)cc

>..' . ),

Wilkinson 1978), KolpOc/tocn.Js limltet~s, ap early form with a tendency for increased M3 molar size
" '

and hypsodonty, gave way'to Kolpochoerus maiu: with a prirnitiv6'" molar pattern. Ko@oclwerus is

ch1l1'actedsed, by its moderately. hypsodont, elongated upper and lower M3 molar, upper canines simil~
'.)

to lI),'loclloerus, and by a number of features, especially in eady form~, similar to P"tli:unC''choerus and
!/

jj

\1
\)

Sus (Cooke and Wilkinson 1978). Hylochoerus has a very .f· "F~Jltary fossil record until the late
-) r;,-I-:::J

Pleistocene. It has a number of very specific morphological f~~tU(rswhich are characteristic (lfthe

genus (Cooke and Wilkinson 1978; Harris.and White 1979)... (I
\\
"\\

From group" three, the most prinlitlve ~ell1bers ofbthe genus MiifidioclzoelUs occur in southern
o

Etmopia. The initial appear:':~~ 'of the genus co~cided With that of KQlpochoerus. Metridiochoerus

seems to ha~e undergone a sur,~iantial radiation during the early Pleistocene. At one stage, four
o 0

distinct Memdiochoerus species ~o.ex.isted c (ijarris ,~d White 1979). Cooke (1978), regarded
c.

Metridiochoetus as part of.f\ group termed the "Metridiochoems (!amplex", with MetridiochOfJIUS the core

CJgenus. On the basis that they share a reduction in premolars and similar wear patterns in ttie molars.

!ber,e is a tendettcy for the second molar to wea~))rapidty to produce a crown consisting of large areas
.. w

. 1/

of dentine with residual r1J1gsof enamel (Cooke and Wilkinson 1978).\\ There is also a trend in .tllii;
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group to develop;'some P;fl(lcpchoems )I~e anatomical features in the skull and third molar.

Pot'qmoclJoeroides shawl is tentatively included within group thre,~ by Cooke (1978), and definitely

in~l~~~d" by White and Harris (1977) and Harris, and White (1979), l'otamochoeroides and

Metti(iiqchoems are seen as being derived from a common, Sus-like ancestor (Cooke 1978),

Morphologically the It\0st primitive specimens of Phacocnoerus africanus come from the South African

sites Kromdraai, Bolt~ farm and Swartkrans B, There is evid~~ce that the Metridioclloems modestus
«;;.

lineage led to Phacoc1lOertt~ (llltiquus, both taxa being contemporaneous in. Olduvai unit four (White
" 0
and Harris 1.977). PO,~amoclloerus is unknown from Europe tmd there is nOJ~vidence fOt;1Ulendem,ic

African derivation, $0 that an Asian origin is plausible (Harris and White 1979). Potamochoerus porcus

is considered to be a conservative spect~s. in other words' it has changed or evolvedlittle up to the:;'

present. ~lio-Pleistocene fossils from East Africa are morphologically very similar to the extant species

(Harris 19~3). Sus scro/aj although not a southern African species, is important in later comparative

anal~sis and disc'USs~ou(Chap~ers 3 and 5). It is regarded as D10rphOlogi;~allYprimitiv~ (Cooke and

Wilkinson (978), and <an b. regarded as mOre p<nnitlve than potQm1f"" (Cooke and Wllklnson

'J 1978), and close to the ancestral ~ock of most Plio-Pleistocene SUi~~l(COOke 1978;, Cooke and
~"'t,"'

Wilkinson 1978). c::o '<~::~;~;)
,,\

1.11 EQSSD~UIDAE DESCRIBED FROM THE Ll~'~WQRKk\
G . ~ n~

It';i,
"" '~

Two fossil sui~ species from the Lhueworks quarry have been described by Dale (1948),

Pronotoc"otl'US ,f"awi atl,d PotamQClloeroide~1 lIypsodoll. Pronotocnoerus shawi, a previously

\lnr~J,In( .~ species, was based, on a mairdlble from. Member 3, the fossil-rich grey breccia (refer to
\. ' 'c ('. . '

~i~.(P ""~ (~l,O~) stated that the mandible of Prollotoc/toerus shaw; waS more massive than that of
t.> \'";. ,.:~'J\"'\.f
the exj;autJ.?hticochoerus, .but that the general 'structure of the third molar showed this stud to belong to

,'.the phacQePoerine gionp. ,:rills specimen is comparable to the species Pronotochoeus jacksoni from

the OmQ ]~iv~r: East Africa. diffofing in ~e greatel' complexity of the ',~alonid (Pate 1948).
() >.' ••' ", ."

Pot(lJtlocllo.!toide.s liypsodotl, also a previously unrecorded ~enus and species., ;s based on a maxilla,
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from the overlying Member 4 'Ve{e,r to Fig.6). This specimen was report~d by Dale (1948) to be
( \

fundamentally similar in structure to Potamochoerus porous I but considerab-y more hypsodont. Cooke

and Wilkinson (1978), also stated that Potamochoeroides resembled the extant Potamochoerus; the

differences between them being hi particular: the structure of the upper and lower M3 nrolar, the deep

zygoma below the orbits and the short. mandibular symphysis.

Ewer (1958a), analysed II ~~tber 131 specimens from the Makapansgat Llmeworks, which consisted
/; .~.

maiilly of teeth, with twenty three skull and jaw fr~gm(!nts, and seven upper and lower canine

frllgments. Of this material, one specimen (m~dibular ramus) 'was doubtfully referred to

Potamochoeroides hypsodoll, and 108 specimens were referred 'to Potll~lochjJeroides. ~hawi. The

original description stated" ...further studies increasing our kno~ledge of Pronotochoerus, made it clear

that the Mak~l\lli)l!.~~ble cannot belong to that genus. The new maxillary specimens show many

i?esemblences to the type maxilla of Potamochoeroides hypsodon .... it thus Seems reasonable to

conclude that cPro1Jt)tochoemsshawl' should be transferred to tlie genus Potamachoeroides Dale,"

(Ewer 1958a, p33O).

Ewer (1958a) retained" PotamocllOcroidei'hypsodoll as a separate species, but Cooke and WiUtinsOJ1
1/

(1918), c~nsidered them conspecific, with,the p~ P.s/lawi havirlg page priority overrr: The

gen"~OIC<h_' ~ since been.found 10b~O" ~fuM.tri'"_'r:Hopwood

1926; (White and. Harris 1977). Pr()llOtociloems showS' constderaple premolar reduction, whereas
'::""l

.Potamoclloeroides shawl has a fully developed. premolar series. According to Cooke and WUkinson

1978) PotamocllOetoides· is generically tiistinct from Metridiochoems, being separated, not o,Jl1Yby the

preritolars, but also by the possession of ll.otamoclloems or Sus-like upper canines, those of

Metridioclloems being ~ore phacocboerine. However, r-:t:a.rris and White (1919), :regarded

Potamoclloeroidcs shaw; as synonymous with Metridioclloerus 41uirewsi on, the basis of third molar
I

characteristics, and on rapid, early wear of the second molar;' Harris and White (1979) divided the

Metridiocho81l1S amirewsi lUle,ageinto three stages, to "reflect the GVolutionary development ofthe third
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oc

", .,' , ,'- ,', " ,\\ _':',' ",', '- - Q,:Jttalat~'""l'he ~a:kaplUl$gat~v,e¢iluerlS ,are inaluded With4l stage one, and are thus regarded as primitive. ,

within the Mi?tridiochoeru$ 4it~w~f group.

Ewef ' (19SSaj' l'efetre4 tvl.enty.. four" suid specimens fr6tn the Lirneworks to Notochoetus
o ~ U - G(,

'; 0

(Gerontoc"tPftrus),eu~/is, (a g~nuS and species not p~eviously resorded from this locality), on the basis of
~, , .' ,~, G p

its' close resemblaiice {Q Omo specilllens described by Leakey (1943). Since ilien, the genus
,~n I)

\-," Notocho~ru$.h~s bec.om';'~~~t'ecomple~1r1Y~,understood:! It ap:pear$l.tha't, on the .,?asis of the antero- .,

posterior length of the laterakaspect: on the lingual side of the upper and lower M3, the LiIllewol'ks
(-,. ,;

(\ sl?edm6~t'bt16ng to the specieIJNotochoe1Us ~apellsis (Cooke and Wilkinson 1978j Harris and White

1979), ctega.rded as a grazer (Ewer 1958a).

i) (~;

l'revi6'tis work on' the Limeworks suids includes an estimate of the age compositiQn of the
I,)

Pot(llttoc/toeroiiles colJ,~ctiQn(Ewe~ 1958a), which was used to discuss the taphMomy of the,..suids, In
o . " !~

the frrst part of the analysis t4er~ appears to be an overiap between stages one and two wear categories

for the upper and lower P4 and M2. In the second p~t; u~ipg all s~ecin?ens~ the categories selected
\'

'D . ''''. . . -_ _ f) _ ,U
seem to Qyetlap, and thus cannot be regarded as diagnostic in the detehninution. 6r age composition.

c
II
1\

/')
I.J 0\ Q

"0

A di.'iCUSUiQll~!1 the evolutionary histoty"o£ both PQt(lmochoeroJ~es a1,ldN~tochoe1Us is present~d by
{) ._. ':co ," \\

EWer (19:S8a). ThiS disctlssio~ io bas"d,9n the comparative mflltomybf the extant southeru:Africa.n,I ... ,j ." , 0

. ',_ - - ',' - - ,_ - _,; - '._ _,' - _, - - .,' - ,', - - _,' " - ,n _ _ '::":'.' suids''PQillmochooms porous ~nd Ph(lcoc/zoenlS aethiopif.,"ush'Js~ the strUCtur~ differences between the
" Cl 0 " ."

) upper and lowe~\ M3 molars. Past and 'present research suggbsfs that PotamochO§foide,r was
~, o. ,\, '.' . 'J "G l) ,; 0 , ,C"'.. "' .:

pl1inivo,r~us in habit, as is ,tYPical oi\\ the extant Potamochoerns(! and" Slll~ (Ewel' 19Saa:' Cooke and

o Willdnilon 1~78~, liowevet, Eotam~fh()eroides npp~al's.)~~ito h\~vehad the digging speclalisation~of the ,I

'f .: ','. ',: ,..:'.' r?

snout wliich is ox(;h~i!~eto P9tm1t{)c1J{J~rus(Ewer 1958b;Smithgl'$ 19~3)~ D "

(J

(.)
o

c
o
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"Ihe rmctional contrasts between the estant brachydont and omnivorous Potamochoerus porcus and
o

the extant h,yps6dQnt grazer PlJac~f!lOerns aethiopicus arie great and serve as a c~nven!ent and
"~\

enlightening framework in which the fossil suids may be assessed," Harris and White (1979)p8.

'Ibe tw'!, extant southern Afr1wt! Suidae l'otan,tochoenu po.lt'ilS and Phacochoerus aethioPiCUS!lwere
. '

used for comparative purposes, in order to revise and update the t~onoruic positioIi~' of
II ,:\._

Potamocfloeroides shaw; and Notochoerus capeltsis. Djscussiah on the palaeoec6.(t~··bf the i,itile~orks

fossil swdS is also based. orr·t~omparative studies df the extant ~enet". Previof§.i~~~~/~:"t';~bl\ve .. /(
=::, ;'''' ~ \ ,'J ))')-....1

.~(lde extensive use of the two extant gener~ in describing the Lim~worlrs fossU'$~/ . : . f'-,' , '~et

~~8a; EWer 1958b;Whit: and ~ris 1977: Cooke 1978; C04)kc and(~i1kins(Jri 1~, /$~s ~~a.:w(~fe
-~ ..... -

(\ r::1r9). Reference, is made tM';5Wild boar Sus scrota, since past researchers ,SiTler J,958al Cooke:- lll" ~
. . " . 0

f)

i

" P'otamoc1Joerns porcus and PizacaHll(lcrns lleth,iopicllS are widespread today in South Africa.
,

Potamoehoems porcus is associated:with forest, thickets, reed beds Or tall grass. Dense cover and

~ater appear to be essential requ~:'ements. PlltJ('ochocnlS aethlopicus, however, tends to inhabit
ci';c i C

floodplains and open grassland (Smj~ers 1983). 'A number of studies have outlined the ecology of
() i (I

J,', . . . .." . . ..... ".. IIPotamoclloerus and Phar.oclaoerus (~reytenbach and Skinner 1982; Jones 1984), It 1$ well known that
I

Pllacoclloerns is primarily a gr~elrwhereas pot(lmoclI0eru~\has generally, been regarded as an
" ."

omnivore. with a specialised diggingj 'and l'ootl!lS habit. ,From a study at Lake St Lucia, Breytenbach
c u- . u·· '11 0

ID

and Skinner (1982) found th!it Pot~mo(.lIoems fee.ds·e.xtensively on fruit in summer; and on roots,
i

bulbs, leaves and corms in winter. j~ study conducted near Tzaneen in the Northern Transvaal on

" Potalttoclloems (Sk¥ner, Breytenba~h and Maberly 1976~,gave details on foraging and diet. It was
; •.... \, J!

stated that arlYdense cover is!used fhr sleeping, an~ \that P(ltamocho(J1Us frequents low lying areas for
\\ :1 •

n . ,'" ......,.. \). it

rooting. PotamOfhoenu porcus is gr~lgnri6Ils,movillg\'Pt souMers of up to twelve, although, at the same
J' ,\\ u
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time it appears to.be somewhat nomadic. The sounders ge:ner~lllyconsist of a domwant boar and/or

sow, and sows.~d juveni!es (Skinner et al. 1976).
,:::;::

Ph4t()Choerus aetJtiopicus also ~o]'ms social units. According to Cumm~(1975), these also tend to be

family l,lnits,usually larger during the rainiseason (October to February). Maternity groups, that is

adult females with offspring and juveniles, are also fairly common, Durable bonds appear to form

between females and offspring and rhey remain togef4er fpr up-to twenty seven months. Aduit males
c

form temporary bachelor groups'with younger males, and tend to join the females for brief periods, or

w~en ~pefemales are in oestrus.

il)

,I

o



2.1.1 EXTINCI'sumS

The prepared fossil Suidae coll~'~'on frOID the Makapansgat Limeworks is held in the Bernard Price

Institute for Palaeontological Research, and comprises some 570 specimens. Previous research (Dale

1948; Ewer 1958a; Harris and W.'hite 1979) referred to approximately 170 fossil suid specimens. The

present study, after 'sorting thrqu~h the prepared collection, and re-examining the previously studied

material, found that 210 specimcDl1could be placed within the two fossil suid genera Potamocboeroides
1) .,shaw; and Notochoem,~' capeltsis. One hundred and ejg~ty nine of these specimens belong to

. Potamachoerolde» shaw; Dale 1,948; ..106 are skull and maxillary, and eighty three mandibular

fragments. The remaining twe'nty one specimens, of which ~el1are maxillary and eleven mandibular

fragn~ellts, are referr~ to ~~iVatochoerus capcltsis Broom 1925. The list below, gives a mote detailed

account of the skull remains,

Breakdown "of the above mentloned collection indicates that between one third and a half of the
\'i -»

specimens eithet consists of maxillae and lower jaws with teeth, or isolated teeth. This is probably due

to the fact that teeth constitute. the most resistant portien of any bone assemblage (Brain 1981). As

most of the sPecitnens were extracted from the breccia blocks from the Iimeworkers' rubble dumps to

the north and nprthwest of the main quarry, it' is virtually impossible to determine provenance,

However, ~ few s)pecimens were founcl"in sitU,(Kitching pets. comm.), and include (refer to Fig,3 £0:

theirJocation):

the type specimen; ofl'otamochoeroides (Fig.6) from .Member 3 (greybreccia) in the mainquarry; two
;: . ~?

Potamochoef'()l~es specimens from. Member :3, at the Classic Section, associated with blow fly larvae -
I. ,', . ..' ... ', (,_j _ _ _ __ _,'" _', _ n

the Classic section is situated along the western wall of the Main' quarry; a Potamocltoeroides snout
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(old indivIdual), adjacent to a pelvis ofAus(falopitltecus .africanus and a speclmen~()f 1t{qkapania broomi ,
['(1, /

..,these specimens were found below the Cone Mouth depository, within a block of Member 3; tWo

l!otqmocltoeroides molars within Member 3 at Ledge P! to the east of the Cone Mouth depository; a

juvenile Potamochoeroide, ..r specimen from Member 4, next to "Ledge pl.

The assessment of the specimens is as follows:

POTAMOCHOEROIDES SHAWl PAl.S 1948.

Type specimen" M302, is a right mandibular rJn.us with P3·M3 (Fig.6). Initially described by Dale
Gr,

(19.48) as the type specimen of Pronotocnoerus shawl, but later reclassified by Ewer (1958a) as

Potamochoeroides shawl.'

C""Referred Specimens \~,I) I,

Skull ang maxillary

M2082 • isolated 11.
M37h373, M382, M1585; Ml866, M[991, Ml993, M2030, M2037, M2068, M2253, M8403 " isolated
canine specirqens,
M589 - supracanine flange.
M2048 • isolated P3. .
M362, M1S7S,M20Z9, M2043, N.i2047• P4 specimens.
M356, M358, M19i4, M1915, M1949, M19S1, M2034, M2039, M2041, M2231 • isolated M2.
~17,~320, ~1400,M1572, ~1573,~1868,M1924,~1926,M1927,~1929,~072,M2073,~2074-
isolated M3 specimens.
M2049 • isolated cbn3.
M303: originally the type specimen ofPotamoc/loeroides hypsodolt, M315·319, M321, M326-329, M330·
334, M345, M346·348, M3~3, M383, M38S, MiS44, M18S1, M18S3, M1857, MiSSa; Ml&58, M18n,
M1893, M2000 - 2003, M2006·2008, M201.0·2012, M2063-2066, M2080, M2260, M8378, M8399, M8400,
M840i ..mwdUary fragments.
Ml869, M2004 ..immature maxillary fragments.
M305, M588, M1391, M2062, M226S, M8270 • skull remains.

Mandibular
o

M2083 .. isolated 11.
M379, M')81, M579, M1578, M2.057.2059, M82Zo .. isolated lower canine fragments.
M363, M1959 " P4.
M341, M342, M2060,M2.()61,M8380 ~immature mandibular specimens with cbn3 and,dm4.
M15&)!isolated cbn4.

o

ii
"L ';
II
I,
:I
'I
HI,



M312, M2040, M.2056, M2072, M8376, M8S77 - isolated M3Q
M302, M307-311, M335,. M338-340, M344, M1326, MI828, M1838, M1839, M1SSI, Ml882, Ml883.
Ml886, Ml887~ Ml888,' Ml889, MI890, M1892, M2013-2021, M202S, I\'U024, M2052-2055, M2081,
M2263, .M8217, M8365, ,M8366, M8367, ,M8368, M8369, MS370,. M8371, M8373, M838I, M8395,
M8396, M8397, M8398, M8895 - mandibular fragments. '

Doubtfully Referred Specimens

M2069,~nasal region of snout.
M2266 - portion of frontal with left supraorbital foramen.
M8229 -Iower canine. "
M1832, M1845, M1S91- mandibular specimens .•

NOTOCHOERUS CAPENSIS BROOM 1925.

?J
Referred Specimens

Maxillary

'" M2026, M2250, M2426 - canine fragments.
M368, M369 _'isolated MZ.
M325, M8352.- mrudllaty fragments.
M324,M200S - immature specimens.

\_ /

M357 - isolated MI,
M2075, M2076 • isolated M2.
M202.5, M203I, M2077, M2079, M8275 • mandibular fragments with M3.
M336 .. immature mar~:Ne rragmeIl~ withMl.

Doubtfully referred

M3Q1,. mrudllatY/orbital fragment.
Ml.)dl - lower canine fragment.
M202~ .. immature mandibular fragment.

2.1.2 EXTANTsUIDS \
~,

Ii
/)

For comparative purposes, skulls of the extant suids Potamochoerus porcus and Phacochoerus

aetlliopicus were studied. The fonner is generally" a conservative genus with primitive morphological

characters, the latter is advanced with Dlany derived characters (Battis and White 1919). These

specimens form part of a collecOon housed in the B.P.l. Palaeontology, and consist of four complete



PotatnochoetUs porcus (two m.;da :and tWP'fenrale:), ;an(i eight ¢on11l1etePhacocltoetUs uethiopicu~
It

An assessment of the specln1ens studied~~

i)

POTAMociJOlJRUS 'OR COS l;lNNAEUS 1758.

;:Ii 13PI/C 5·male, young adult. Port Elizabeth dist~ict,Eastern Province.
~.BPI/C 8 •male, mature. Locality unknown.
~PI/C4 - female, mature. Kirkwood, Eastern Pro~ce.
~PI/C 9 • female, young!~du1t. Locali~ unknown,
Ii ,.

J\PI/C 4 is so~ewhat of an abherrant specimen - the frontal bone is raised above the nasals, so that the
\',

p~ome is not in a straight line. The angle on the mandible is also considerably sharper than in all the
Ii, Cc

ot~~erspecimens.

:rliACOCHOERUS AEtHIOPICUS PALlA~, 1767.

I _1 Ii • unkn"np~C 11- mille, mature. No lower premolarsl Locality own.
BP1!C PAB2· male, mature. No lower premolars, Locality unknown,
BPI/C 23 • male, mature. No premolars. Loca:~ty.unknown.
BPI/q 14· male, mature. No premolars. Ltl~~a valley. Zambia.
BYl/e 15 _male, mature. Locality U1rlm0wn• Ii .
BPI/C 12 _.male, Immature, Kiaserie, Eastef1:i.!iTransvaal.
BPI/C 13_female, immalur~. Locality unkn()~Yn.
BPt/e FAB1- female, mature. No premolars\iLocality unknown,

22 METHODS

2.2.1 J.ntrQductlon
()

Most of the Llmeworks fossU suid collection has previously. been sorted roughly", according to skull
i) -,~. ,-- - - - (~- - - .

partl,into the. two species,Pol'amoc/zoeroidcs shaw; and NOloc/zoeng c4pensi.r. As part of the present
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research; this collection. Wast (~t!ammed, including 30 previou.~y unreferred specimens. Three new

Po.tamochoeroides specimens ~8399, M8400, M84(1), were cat'aIqgued and·~sO'inc,luded.o C)

,)

(_\

{} c c

o A table of measurements was used [based on a syctem employed by Von den Driesch (1976[t;Harris., ' "-""""
,\ o

and, Wliite'\~1979) and Harris (1983)] (Fig.?) to facilitate the description and analysis, of fossil

" specimens and their comparison to the extant suid study collection aDdfossils,from other notable sites.

\')

The, fossil suid taxonomy ana 'phylogeny was examined in terms of anatomical features referred to by
\)

, pt;lviQus researchers (D~e 1948; EWer 1958a; White and Harris 1977; Cooke 1978; «.poke and

Wilkinson 1978;Harris and White 1979), as wellas a number of additional features. ~hese include: the

structure of the supracanine flange, of the pterygoid, .the fossae for tqe origin of the internal pterygoid

muscle, and the ventre-lingual face of the mandibular ramus.

II
This study Involves comparative analysis with the two ... ant southern African sui1enera

Potamochoeru« porous and PhacOc/toerns aethiopicus, and, in certain cases, reference to thiM1d boar

Sus scrota. Comparison was.also made using relevant literature (Leakey 1958; Harris and White 1979;() ..' .. . ... (,

Harris 1983)with'collections from Shungura, X<oobiFora and other relevant East African sites. Where

pd~sible,measureinents are used to support the anatomical comparisons.

o A cladogram was constructed in. order to attempt to clarify the phylogenetic position of

J>of(ll1ft)Chi>etoides shawl (Fig.32).
II u

2.2~2Data CQlIectiQt1MethOds

lilt is only ~vhen truly co~parable measurements. have been taken' th~t it '.~ possible to' say anything
" () it

objective about the size or rattu of the animal ..."Von den Driesch (1~76;p1) •.,"',
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c

D

Ten, sklllFand five mandibular measurements, based on measurements devised by Von den Dreisch

(1976),H~ and White (1979) and Harris (1983).were applied to the fossil suld collection and the

ext';_;;?;uidgenera, Potamochoetus porcus and f'hacochoertls aethiopicu$ (Fig.7). Length and breadth
r.:

were measured •for .the upper and Iower premolars and molass present. Height (was measured on

relatively unwQrn M3 specimens. '1;',he antero-posterior and the dorso-ventral breadthS'were measured

,on the upper and lower canines. .Furthermore, additive and comparative measures, Including single

tooth parameters tlIld tooth row parameters, were utilised (Fig.7). Most of the measurements were

"taken on East African Plio-Pleistocene suids by previous researchers, so that comparisons could be

.dra:wn[Appendix 1; Harris (1983)].
-,~

All the measurements were recorded to the rt'CarestO.lmm, using hand-held vernier calipers. In order

to increase acclu'acy, each was verified, if the discrepency was greater than O.02mmthe measurement
o

was repeated until no dlscrepency was found.

2.2.4 Age and the Minimum Number of Individuals
C7

o

Owing to the nature of the Potamochoeroide« col!ec~.:;i;··the ages of the individuals at death were
t '?'

estimated using t~th. There ar~Jwo basic methods for establishing the age of an animal f~om teeth
I-_':'j'

(Klein and Cruz-Uribe 1984): one count~/he annuli (growtb increments) in the dentine or cementum;

the other, the method use~ in this stud~~evaluates age in terms of tootb,~,eruption~4 wear. This
,0 \\:;~ ".,,' '". G

method can, be used to determine the absolute age if comparative dentit1\)ns or,;..)' 'tl1 (ellgeare
, ');...,.JI \

available. In this case theywel'e unavailable with·the result that 0n1Y.~f>ti6f~;~e~~.f.l~f~~' ~.'.@dbe
./ . ,8'~11~'·:""'j

formed. U1!lXltand lower M3., speopnens were used to establish th~ relative ag~s?f ad~,and ,~ub-
A,10

adults which gave an acctlt~M(w.l.1icaJionof the adult/sub-adult age profile, Juvenile specimens were
-.: . ,,?' :'f . ~<" ....", - - <' _.-, - - • - - - o - -,::

record~d separat~ly to give the o~erWlage pr()file.

o



24

M2 specimens are the more common but t90th wear and eruption was, notJl~diagnostic as inth,c M3
1.' _-. ,:( ••). - --. '. :~: - . ,

group. The :I\U: gt()4R~, also large, but Ml tends to wear very rapidly, and is th~:~not diagnostic in
\\~

terms .of age. P4 is represe8ted by a large number of specimens, but the wear was.considered to be too

variable for age analysis. The relative age of the adultsl sub.adults was thus evaluated by separating the
(_/

Cl

upper and lowetM3 molars into categories according to erup~ion and amounto] wear. The following

categories were used;
c::·

(i) Unerupted?or not fully erupted,
\1 . . .'

(ii) Fully erupted.

(iii) Well-worn:
o ~)

The numbers of specimens it. each group were counted and together with the juvenile specimens,

translated to giVeage profiles, The following categories were used:
n

(i) Juvenile.

(li) Immature adult.

"(ill) Mature adult.

(iv) Old adult.

In ea£h' ~asE>tthe specimens'were ~e'parated into maxiUary left and right, and mandibular le,ft and right!

to avoid duplication. The minimum number of individuals is the smallest number of indLjidUal;/1~1~~

necessary to account fpc all the identified specimens, Maxillary and mandibular specimens cbntaining
t\.:, .... .... . .. ..;

J;) c ('I \~

eomple!e or partial dentitions were Kound/l~ be the mos? frequently represented skull parts. The
o ',r<~h. ,

,. .. ·1

minil,1lum number of individuals (MNl~{was investigated by taking these skull parts, (l3~ain"1974), Ci

(specifically taking note of the numbers of Up'per and lower M3) and theJ1follq~g the same

,prgcedureoutllited in the paragraph above.

c [I
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3.1 I:N'l'RODUCI'ION o

In.tbe fOllow1ng';sectlon the ;watomy of pota~ochoerOide$ shawi and Notochoerus c4l!,ellsis is analysed

L:n order to reconsider the taxonomy and phylogeny. Fdr 1.(,00Ilparativepurposres, [in order to be able to
o

discuss taxonomy and phylogenf (Chapter .5)), frequent reference is made tp the extant
" . . .' - - - -', - - - - - - - - - - - - -: ,- - - \~\ - - - -, - - - - ~Potamamochoerus poreus aDd Ph(fcoc/toerus aethiopicus, and relevant fossil t~aterial from East African

si~e$, in particular. Meuidiochoerus andrewsi and Noiocheorus capell(,is specimens, Many of the
v ..

comparisons, specifically Mth regar,~ to the. dentition are based on:inGasureme~ts, where East Afcban

specunens are involved'the me~uremer.ts~e taken from Harris and White (1979) and Harris (1983).

AU of the referred e)..linct and extant speciinens are mature unless otherwise indicated.

3.2POTAMOciloEROIDES ~'HAWI "

.,
3.2.1 Sk!Ill and maxilla.ot 0'

\f', (!)

A number" of sp~c~7i;·'1S are more complete than the type specW?~ and are thus refel;ed to
'-<

~~\ ~n

individually, bef~:"1the detailed anatomical descriptions.
J '\....

1::< •

M1391

,This is the most complete cranial specimen in. the collection (Figs.8 and 9). The premaxillae ar~
,.

missing, as are the canine flanges. The maxillae and the post(;-nor portion of the ~uls are intact. The

CI

o

\)0

ij

1\
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frontal, although damaged, is preserved, The •ZY~9~=:::::arChes are missing. The. dorsal outer rim of
. 1:1 'r--'

the left orbi~is presetyed .: The parietals are miss ~g, however, the dorsal rim on the left side, bordering
t J

on the front~l and the orbit, is intact. The occ~m Is missing, but it appears that M588, consisting of the
1i 0 '_.. I

" ... ..... ..,/;~>
ventral secticn of an occiput, is hI fact part of/M:1391,\<:;(ookepers.comm), The posterior portion of the

! (_(

pal~te Is pre/lor/edt althou~: the ptery~)oidiis missing. (e P2 alveoli are intact and both P3 and P4 are

preserved, all areM2 and M3. The premolars and mol~l'S are well worn, indicating that this specimen
" •. ,I

represents aJ~·old animal. Of particular value in this specimen isthe good preservation of the fossae for

" the origins of the levator and depr~~sor fostri muscles ou the nasal bones.

This specimen is darnaad along t~e suture betwee~( the frontal and the nasals. The damage can be

.compared to that caused by a man using an elephan:: scapula on an extant Potamochoerus domesticus

skull (Kitching pers.comm.), suggesting that the damage may have been caused by Allstralopitllecus
. . ()

""~ajricanus.
"

M2062

I}
" T~is cranial specimen (Figs.10 and 11) is well preserved although the portion of the skull. an~edor to

the nasalrJrontal suture is lJlissil1g. The la~nal and jugal are preserved. The zygomatic arches are
,._.. .;,

missing, although the root is intact on.both sides. The orbits are very slightIy damaged, however, the

frontal and. the parietals toget]lel' with tIle dorsal section of the occiput, are well preserved. The medial

half of 'the. glenoid 15vresent on both sides. Z'~~eposterior fragment o( the palate and the maxillae is

preserved with erupting M2 molars. Of pardenar valvo is the well preserved structure of the

ptcrygoidsl=

o
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G

(;

AvlIell preserved tight maxilla fragment with pZ.M3 (Fig.19); the posterior portion of Pi is also intact.

Th~ premolars are aMwell torn, as i5M2. Ml is extremelYw~llworn. M3 is only',partially er"9pt~ and

there is slight wear on the anterior pillar pair. Part of the palate, with the posterior section of the

[j

interpalantlue groove is intact.

Nasal Region

The nasals in Potamochoeroides appear more rounded in comparison with .Potamocl~oerus,but simuili:
to PMcocht)erus in this respect. Although, according to Cooke \~d Wilkinson (1~78), the rounded

structure of PotamocltoeroideS is similar I to that of Sus scrofa. There appears to be a posterior

widening in l'otamocltoeroidcs (Fig.8). which is I:YJ?~ found inPotamochoerus, In Potamochoeroides
c

specimen M1391 the nasals appear to widen at the canine alveolus. The jiasals seem broader than

found in Metridiochoerus andrews;. The channels extending forward from the supraorbital foramina,
L

o

are deeply incised Into the Potamochaeroides skull roof, which is unlike Metridiochoertls.

the fossae for the origins of the levator al\d depressor rostri' muscles can be cleady seen in
;,', . . .. .. ... . ~) . , ,

Potamoc1loeroides specimens M13~l M2060. M2080, M2265, M2206 and,M8270. In M1j91 (Fig.~)and

M8270 the bone around the lOSSl!~S not"as deeply sculptut~d as in Potamodioenu, pqssibly due to

fossillsation, but, the fossae are deepet than inPlzacochoelUs. l'otamoclloeroides thus appeal's to mote

ciosoly resemble PotamochOflI1lS in terms of the depth of the fossae (Fig.14). However, the high

position of the levator rostrl fossa and the sballow depressor rostri fossa of Potamochoeroides seems to

be Sus,.Uke ~Sooke and Wilkinson 1978), The Potamochoeroides fossae are clearly different from the
(!

shallow fossae ofMettidioclwerus andrewsi,

iI()

o
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Supracanine ltlange
-:;

,\

Descriptibft of tpc Potamochoeroides supracanine, flange is based on specimen M589. It is broadest

9,verthe canine alveolus and is separated from the maxilla by a wide, deep groove (Fig.12). Th~ flange.

tapers'posteriorly to. suture mth the maxilla,and anteriorly to suture with the premaxilla. Anterior to
~;, \~.<,

and above. the •canine ~veolus, although slightly. dafnaged, it appears to recurve over the alveolus

(J .0

\<. d ..'.' ",

towru:~ the premaxilia (Fig.13). The position of the canine alveolus indicates that the upper canines

pointed forward, differing from the lateral curve of the Phacochoerus upper J~ine, but similar to

1'9tamochoerus in this 'respect (Fig.14). A small flange is present in the extant female Potamochaerus,

o and a shont narrow groov~ extends between it and the maxilla, whereas in the male ~he flange is
\l·.. '. '. '=0

elevate4 (Fig.14) and the groove is broad. In Phacochoerus on the other hand, no clear distinction

exists between tffis bone inmales and females; a broad shallow gro~ve extends the lellgth of the flange.
i; . lj

The J eJtamochOCl'oides supracanlne l1¥-''-'J ~pears to be similar to that of the female Potamoehoerus,
(1 ,." N'<A""':-':~)'" ",-',

althou~h, according to Cooke anti Wiltdnson\,b"t78), ~tiis Sus"like. It appears generally similar to the
r.:' . '. . 'JJ ...........~,~). ",

';.,flangeinMetridioc1l1oe1JJS,4I1drewsl; but also seems similar to Ku/pocltoenls ilmlletes.

orbits
I]

o

The upper half of the orbit is lJrl;~enred in l'otamochoeroides specimens'M1391, M2062 (Fiig.n)·' and

M8270. Cooke and WilkinsQn (1978~, considered' ~~e9tbits. of l'otamochberoides to be m~re elevat<fd
..
than inPotamocho4rus. They appear slightly less elevated than ~ Metridtlchoerus alldrews', It seems

that the Potamochoe1'(){des "mrudmUtJlinner orbit length is considerably greater thl,Vlin the two extant

species; although th~ mean is based on only three'llleasur6m~;nt'). '.'
v

(;

aD 1,0

c

o

o

o It.

10
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Means of the maximum inner orbit lengths:

Potamochoeroides Potamochoerus 1'hacochoerus /J

number of
. ()speclIllens 3-

maxorb.len. 4O.9mm

5 80

37.3mm 37.4mDl

Lachrymal

Ci

In Potamochoeroides specimens M2062 and M8270 the lachrymal is short and compares favoUtably

w1ththat of Potamochoerus, but appears considerably shorter than inMettidiochoerus andrewsi.

Zygoma

A complete zygoma is not preserved in any 'of the Potamoclzoeroides specimens. lIowev~~, itc:!lppears

to be broad below the orbits and thus, is possibly closer .•in structure to the broad Metrldiochoerus

41Ulre?Si and l'hacochoeTU$ zygoma. According to Cook~and Wilkinson (1978), the maxillary root of

the zygoma of Potamochoeroides is similar to that~nf Sus.
, (\

(Figures .15 and 16 indica~e jhat th~ zygoma differs betwefA male. and .female in both Potamochoetus
\\

andPhacochoerus. The male, ia'both genera, exhibits a more pronounced "flat'ins" of the zygoma.
"

Glenoid

Ii

,~6'. /) ',"0

, ~n ,fotamoclloeroldes sp'e~ens M2062 and M82~(l\)t~~)~edif~ ~~f (of the ,glenoid ispreserv~~ The
",.,/1, ~ " '

c ,,0" attlc~ot sutfa(;c is ?~~~a,and. tvsemblesl'a~~nJ~~()4A~S,hut differ$GlJ:om. the :narrow'ar_ticul~tsurface
c ." ~J.... y " ."

inMetrilNochoemS' andrewsi. The height of the, glenQid above th(;t-occtusal plane inPQt4tt" ~'J"()er,jide8 ,
'" . 0 ~, \;:, \)

() ()

"
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(Fig.i1) also appears similar to Potamochoe('fs, This ~ 'in contrast to the elevated position above, the

occlusal plane inMetridioc!zoerns andrews; and Phacochoenu,
\l I)

't}

Skull Roof

'J The cranium inpotanJocht;}'If!(pidesexpands posteriorf )om the nasal and frontal suture to the orbits,
'/I (>

Posterior to the orbits, it tapers graduan~ back to the lambdoidal crest (Fig.l0). The back of the

braincase or occipital region, as inPotamocltoCI7IS, does not appear elevated (Fig.11), incontrast to the
,:;

antero ..posteriorly compressed Metridioclzoerus ' andrews; braincase.

J\

"Occipital and Parietals

>J)

From the Potamoclioeroides specimens M305 and MZ062 (Fig.l0), it can be seen that the narrow

parietal constriction is similar to that inPotamoclioerus and Phacochoerus; and in contrast to the broad
()

parie!al constriction found in Metridiochoerus andrews;. Although the comparative measurements

below indicate that the Potamochoeroides parietal is possibly wider than in the two extant species.

Means, of the minimum parietal breadth;

i;"

Potamochoel'Oides POiaffloclloenls Phacochoerus

number of '0

speq!mens, 3

g,iin.nru'.br. 39.3mnt
&

5 8

G
II
II c

'34.11l1m

t\

.~;:;

The 6tcipitai reglon inPotamoc/:oeroides $p~cimens M305 and M2062, also appears similar in shape
\'. . <:I "., '. " ." G;'" l~F ;. ("',

and size to 'that htPotamocllOerul1 and PllacodlOerust howev~r>pteserV~!lionis not good enough tcfbe
\' .;:\' ~ ,

able r,.;) t"!'lClblish closet, affinities. In Potamocllo(m,fs the occiput 1s fairly nar~pw and there is a central
. i)
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ridge from half way ~own. The I'hacochoems occiput i.$ similar, but flatter and slightlybroader with no

central ridge.

Palatal region

M1391 is the onl'lPotamochoeroides specimen with ~Jfairly complete palate (the anterior section of the,
nasalS and tho premaxillae are m issing), M2I)(l2r~M2OO'I ate fragments inwhich' the structure of the

palate immediately behind the canine aIv~olus ~"'frese~~t" Palantine groov~s are prominent in all
~--::--;::/". I,

three specimens. The taper of the groQ,vesis lateral towards the canine alveoli, where ttfu palate is at
o

its widest. The palate tapers lingually and posteriorly from the position of M2. In Potamochoerus the

palate. appears broader than that of Phacochoerus ( 68.1nll.n compared with 62.4mm). In

Potamochoeroides 111391, the measurement is 74.7mm, thus indicating a possible similarity in terms of

size, with Potamoc!zoenu. The palate appears different from that inMe~'ridiochoerus alldrewsi, in which

it tends •to be strongly flared, at the' canine alveolus, 1!). contrast to the roughly parallel sided

Potamochoetoides palate.

"

c

Pterygoid

In fotamgchoeroidcf specirn~n: M2062, it can be seen that the surface of the p~erygoid p,r~trudes

ventrally (Fig.l?). In this respect it is closer in structure ti) fotamoehoerus (Fig.20) than Phacociloerus
-o .,- (; " !i

or Metrid¥()Choerus andrewsi, in which tq~ventral sU!;faceof the pterygoid d()~s not protrude. In- . .,~
I) . "), 0

" Phacoclioe(/IS the fossa for t1{J: attachment(,t'>fthe inter~al pterygoid muscle, ventral and po~terior to the

l?teeygqid;'1slarger than in Potal~ochoerus ,(Ewer 195~b). The'ventral surface of the pterygoid serves
a . .. .0'

as tne originof,the internal pterygoid muscle in 'both I'ofamoclloerus and fhacoclloerus. It may beJI' . . f' .

lli~~efote that inPotamoc!toefOides, as in Potamochoems, the ~rnal pterygoid muscle is smaller than
11
t~

o

that ofJ'haco.choefUs.

~
.• o

\ .
-,
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Lateral profile

The lateral profile of l'otamochoeroides Call be clearly seen only in M1391 (Fig.9). .It is somewhat

steeper than in the average extant Potumochoerus specimen, in which the lateral profile is generally
"straight, with a slight change of lingle at the nasal and frontal suture, but generally not as steep as in

Phacochoem« or Metridiochoems andrewsi: However the notable change of angle at the p,asal and
"

frontal suture does indicate a possible affinity with the latter two genera.
1\
l\

.Comparison of the cranial measurements (Table 1; Harris 1983), although based on few specimens

indicates that the maxilla is narrower, in Potamochoeroides than in MetridiocltoetUs andrewsi. It seems

to be wider or broader in the above mentioned two genera compared with the two extant genera under

study.

3.2.1.1 Upper Dentition

Incisors c

I\' C

M2.082 is the only 1-1 specimen of Potamochoerotdes, This specimen is similar to that in the extant

Potamochoetus in shape, hut it is smaller. M2069 is a Potamochoerbides specimen with six incisor

alveoli. It appears that the alveoU are all similar in size, in contrast to Potamochoerus, in which the 1-1

alveolus is the largest, wIth 1·2 and 1-3 progressively smaller,
(.~

o
Canines

o
I':;;,

(! The upper canine of Potamochoeroides closely resembles that of the extant Potamoc1loefll5 (Fig.18). It

is triangular in cross-section, Mth a hroad,iongitudi,!lal ribbed ename], band along the ventral sW:face.

and narrow, single en~nlel ridges on tpc posterloi' and" dorsal surfaces. The wear facet in



o \"

J!(jtamochoeroides, is mote laterally sloping than in the extant p(jtamocj~femst so that tbeupper canine
\\

inPotamoclJoeroides tends to be longer, with the point not so abruptly troncateq, The Potamochoerns

canine is small and curves laterally; There is a br<?~ad,longitudinal ribbed ventral enamel band, and

single antero-dorsal and postero-dorsal enamel.ridges. In Phacochoerus, and Memdiochoems andrews;

o the canines are large and curve laterally and upwards.

Table of the means of the antero-posterior (a-p) and the dorso-ventral (dov) canine breadths:

Potamochoeroides Potamochoerus Phacochoems

number of

specimens 7 '
o

8 10

a-p br, 21.3mm 19.5mm 28.6mm

d-vbr. .18.Smlll 15.74 23.3mm,~
d-v/a-p index 0.86 0.8.1 0.81

'the Potamoclloerotdi:s upper ~~ appears to be generally larger than the. Potamochoerus upper
~ .' "Q .

canine, altho,!~ not as.large as inP"atoch~erns. The tippet;, canine ~ all t~ree,~peciescappears similar
'. u , " 'i. . ,. "
in terms of th~d-v/Il-p index, ,although in l'ofttmocllOeroides it appears broader. There is considerable

variation in size for all three of the above genera.
»)

'Ptomolars
I) ()

(I

No~omplete upper Pi spee~ens Ofj>iJt~~lOchoero;des are pteserveQ. Specjrnen M321 has fr(i_gments "
D .,:> Q':::f o (/

of PI preserved and specilhens Mm91 'and ~'l1544,have roo~d al\.'coli presereed, In the extant
(1 ,(,'"' .. t, '\ •

,.,..j' . 0

Potamoch06~i Pl.iS sbed early o~,does not eruJ,>t, and in'1Wacochoenls atI,dMetri~;ochoerus andrewsi,

',il does not erupt at all. Tho pres .... of • ~1~.ot Inpotamoch"",,!¥~.$l"'clme. 101321(FiIl.19)

~ ff C

~)

')
./)
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thus seems to indicate a similarity to the sitllati()ll in Potamochoerus or Sus (Cooke and Wilkinson

,19--(8) in which the upper PI is present.

ThePotamochoeroides specimens M321 (Fig.19), M353.and M1544 have an upper P2 which is double

rooted and similar in structure to Potamochoerus (Fig.2!). The posterior cusp forms a ridge-like

extension of the main anterior cusp. ,Anterior ®Q~P9sterior to the main cusp is a style of variable size.. ,.. .. .~.. 0
co

A cingulum is present on the lingual side, although it is extremely variable in size and extent.
, . 1/
P2 inPotamocho.eroides appears smaller than in Potamochoerus (Table 2). P2 generally appears not to

erupt in MetridiocIWems andrewsi (Harris and White 1979).

() (y

In Potamochoeroides specimens M321, M326 and M353 it can. be seen that the upper P3 is basically

triangular in cross-se~tioti (Fig.19) and triple rooted, with the main-cusp anteriorly situated. There is
"

an adjacent posterior cusp, with a well developed cingulum on the lingual face, and two styles included

within the cingulum, The structure of P3 in POiamochoe[.Us is similar, except that there are four roots,

an..d what a~~\ears as one of the lingual styles inPotamoclloeroides, is-a cusp inFotamochoerus adjacent
cll -

to the posterior buccal cusp (Fig.20). According to Ewer(1958a), the Potamochoeroides P3 is similar in

\) structure to,§IfS. The" llle~~~rements (Table 3; Appendix 1) indicate that l'ota,mocllOeroides (and

Metridiocll'oems andrewsi are geheially similin', ('although the "mean breadth of the forrrfer i~ greater.

The P(Jtamochoerus upper.P3 is generally larger.
) <\

The Potamoclloeroides specimens M303, M326, M329, Mi8S1, M2043 and M2065 indi~te that the
" (>

upper P4 is almost square it(plan view (Fig.19) and has foUl' roots. The main cusp on the buccal side,
• c ..0 ',' !.t'

is somewhat l~terally compl'oss?d. There 'are tWo subsidary cusps on jhe 1ingu~ side and surrounding
'1 S0-!

" tne$V'~ a \\(~Udeveloped lingual cingulum. J:>4.!swQ'.:n i~~1)a flat gr~l,lding surface in tGe same way as in
rcr. c I) \1. ) .. i) " .. "

.PQtaJtl,;x;hoerns. In thel\ latter, ~~here are. twq, main c'\1sps 911 t~~ buccal side, and a lingual cusp.

,Q sar~ou!lded by a cingUlum (Fi~.20). P4 is thus ~~~~er incPotanl&:llOsroides, although sim"Qar .~

structure." ltappears that the i'otamocl,oerpides P4 is closer to P()tam~h~m;~ it Is to Sus, :hicb
D

o

~)
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Is mote blade-like." Dimensions indicate that Potamochoeroides is generally broader and more square
rv

('IT"'

in plan view than is Ntetridiochoerus tlndrowsi, although they are generally similar in area (Table 4;
,~ :n

Appendix 1).

The mean oUhe sum of the.P3 and P4 areas (Fir,?), is slightlygreater in Potamochoerddes, in relation.
..' '. ," 0

to 'Metridiochoerus andrews; (Table S; Appendix 1). In Potamochcerus it is considerably greater.

Metridioclloe1'Us 4nd!:~Wsi"'andPotamochoeroides are generally similar in terms of P3 and P4 combined

length.
r·,v

Molars

The enamel on all tbe upper Potamochoerotdes molars, particularity M3, is truck and a cement covering

1spresent. D,ecidtlous upper molars, dm3 and dm4 are preserved in specimens Ml869, M1876, M2004
II -..;:;.

and M2049. dm3, which has one anterior cusp and a posterior lateral column pair of cusps, is very,

similat to that of Potamochoerus (Ewer 1958a). dm4 is usually badly worn in all specimens and

contains two lateral column pairs of cusps,

I;,)

The Potamoclweroides upper Ml structure could be determined from specimens M326, M329, M18S1

and M2012.J)Two pairs of lateral pillars .are present. An anterior and a posterior pair, ;with a space on
~. " '.,

the buccal side between the two, a small medial buccal cus ~,isalso present. The piUar~ are four lobed
(, ..: ',' :'

arid stellate shaped .m cross-section. On the extreme posterior end of the tooth is a.small median cusp
o

({ .""

with 2-3 adjacent styles, a similar smaller anterior complex is also "present.' The structure in

Potam()choeru~ is almost identical, except that. the posterior median cusp is more closely associated

~th the posteriotPilllti' pair, and is smaller than inPotalttoqltoero{des.· The Metridiochoerus amlrewsi
r,;

upper Ml is generally larger than hi' Potal1!ochoe;oides' (Table 6; Appendix 1), thel'c is aIso'\a
"considerable difference in cross-sectional shape. Potamochoeroides is broader than it is"long, almost

'(\ ,-, '~ \\~I

square, whereas Metridiochoerus andrewsl ls'longer than it is broad.

(I
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" The structure of the upper M2 in Potamoch&roide$ can be Seen in specimens M321 (FI~.19),M326,

M329, MiSS1, M1915 and M2012l. Two pairs._of-'lateral pillars are present which are separated by a

small median cusp, ~th a gap be~ee~ the ~UIar pairs on t?e buccal Sitl and a ~~dian lingual style

often associated »§th the lingual posterior pillar. A small anterior median cusp.surrOi.mde~Y·'?-4

styles, and a similar posterior median cusp surrounded by 2-4 styles, are evident. The Potamochoerus

M2 structure is very similar, except that the anterior and posterior median complexes, but particularily
I

the postei:i9r one, are smaller (Fig.:tQ~. The MelridiochoelU$ andrewsi upper M2 is generally somewhat

larger t4t.in Poiamochoeroides, in the latter it is slightly broader than it is long, basically square,
£ 'i,·. '

wher'as in Metridioc:hoelU$ andrewsi it is longer than it i~'\~;';ad (Table 7; Appendix 1). The

{ Potamochoerus M2, al~hough larger than in Potamochoeroides, is on average almost square in cross-
". ))
"5~ction and thus very similar to the latte~ (Table 7).

In Potamocltoeroid~s the upper M3 basiC'f\lly consists of an anterior pillar and a talon complex. The

loots are considerably longer .in Potamochoeroldes than in Potamochoerus (20.Sm,m in

jt'otamoclloerOide$, Smm in Potamochoerusi; although similar in structure.
o

~,
c

'the anterior/~iUar complex is made up of two lateral pillar pairs) an anterior pair and a posterior pair,

With a gap between the buccal 'anterior and posterior pillars. There is a small anterior median cusp

surrounded by 2-4 styles, closely associated with t~e buccal anterior pillar. A slpall second median
o

cusp, and in a few cases a third, is closely associated with the lingual anterior pillar and situated
\- J

between the two pillar pait$. A single style is present between the anterior and posterior buccal pillars,

and 1-i' median styles betWeen the lingual anterior and posterior pillars. The cusps P.'~ tuso four lobed
I
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J!

P~tamochoet:Us, and mtirkedly smaller. than in.Metridiochoet:Us. 0Th,y'avet3J?eHtjLt' ratio shows the
'/\ o

Potomochoeroides upper M3 to be closer to l'otomochoct:Us than toMetridiocitoerus.
!i:~, . . ~

G
,~, In p.otll~nochoeroides specimens 11316, M321, M346, M385 an,r! M2063 the buccal postefiori:pillar has

~-._-._.i-' . . '. - .. -' ,. ('~.;(~\ '

two t1o~~~j ssociated styles. The s~f1l.ctureof the anterior complex is similar far all'Potamochoeroides

specimens. Differences occur in the talon complex, and it was fQ\!nd that the upper M3 specimens

"couldbe separated Wt9 three groups.

'"

Group 1 ~ has, ..00~e median cusp and 3·4 surrounding "styles co~pnsmg ,the talon (Fjg.?~.
\"1 i '"

Potamochoeroides specimens M347, M1926, M2067 and lyI20iJ3ate contained Within tty) group.
, ~) c' <,', '

G 2 h 1 . ~f· <Ii" .: )}, d 5 1 (F' 22) c ...1.roup . • t e ta on consists 0 two me an cusps, an 3~ sty e§. 19. •• PotamochoerOlf,l~~ specimens

M303, M385, M1.573, M1574, M1927; M1929, M1932, M2063, M2067 and M2074 aU'f~ within ,~E.:.:s,"

group.

o
, l

Group :3 ~ has three median cusps and ~8 scyles comprising the talon (Fig.23). Potamochoeroides

specimeris M316, M3i8, M319, M321, M330, M34~, Ml400, M1572 and M1924 are contained within '7
1
.,

II l'

this group.

~;;

There is some variation in tooth wear within all three groups, ;with the lingUal pi1l~s generally higher
\1,",

and therefor~ less worn, than the buccal pillars; The groupings. did not appear to be affected by the II
\~

relative age of the specimens.

In Po(afflochoerns (Fig.20) two lateral pillar pairs are also present, with a))gap between the anterior and

posterior buccal pillars. In ('l"oss'::section,the pillars are not as clearly four lobed as they are in
f) ,)

Potamqpllocroides. Therecis sometimes an anterior median cusp, with 2-4 surrounding styles, closely
c· .. ... .··.i.

(,(:J

"associated with the anterior lmccal pillar. A single central median cusp with an adjacellt lingual style is

, also present. Within the taJon complex there is a small median cone and 2~4 styles. Potamochoe.us

l\

o
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\.,

t) ."-'

o [1 Q'; () n . i~;::)

specimen. BPI/C 4 is unusual jn haviD~Ia:;:nu'l1b~t' of additional styles ,on Jhe bl!cChloand lingual faces.
co I) . !,,,.

The,Ehacochoetus upper M3 is different in having 5-7 lateral 'cOh.!~n pall's ~hd7~9 central median

~risps. The cusps are 6blo9p s~aped in cross- .secti~n. There thus ap{l:~:J~o~e \~intilari;ies Jetween the
~ 0 . '.' . . ,'0 '~l \,)1 .".;-" '. . '.' \\,,~l u, /) "'. j_; ..,:,/{,. /'1,'_ ":'::}" -, ,,'" _.',' ;_') .

~otamochoeroides upp~rM3 and thar )of i,Potamoc/toenis, altliotIifi t,re" i!litamoch.oeroides too~h is

c~nsiderablY more hypsodont ari~~,-pasa '~ore extensive talon complex ~d longer ro()t~.!l' ' -: '<:r'
" ~

R'(' ren ce can "OWbe ma de 10 the uPl''' tool~row PF....~Table Sjl.dAPP.~l:

" II
.';, ..,., .., .....•,.,

The sum of the motar tJw lengths compared with Harris and Whit~'j~ (1979ji'parametr-l's shows that in'. , . . '.I. .1>

Potamochoeroides it is generally somewhat sho1l'l:frthan found 4lMetridiochoeitls andrewsi, basi~lly In
,") »' 0

o ,.' . r .. ,. .' _ '. .... f; . . ,.-,' --J .' ". _ •.... . .... . ' .. '. . . '.', t:
between Metridiochoenis andrews! and Potamocll'qi!,,},lSbut possibly closer to Potamochoetus.

Comparisonof the premolar/molar le:lgths is of questionable signiiicance, since there is 'only a sing:,~ i51
(;... ,\. . \'\ ,I,' .. ' \.

measurement in Metridkxhoerus andrews! And Potamochoeroides, the former ;S 0:274 and the l~~ter\

0.268, in Potamoehaetus the mean ratio is 0.353· - For both ~rea P3.+ P~!.l\13 and Area P4/M3
:~' ,

Potamochoeroides is between Potamochoerus and M~(ril}jdt,"hoents.

o

3.2.2 Mandible
It'

There ar~ seyeral good mandibular specimens that warrant Individual mention. Anatomi~y,detaU is,
(I

c()Dsid~red\y.nder specific headings.
\.\

Cl

M2081

G

.This (Fig.24) together with M3s4, is one of the more complete lower jaw specinf'.':llS. All six incisor
:0

alveoli are intact. Both canines are broken off approximately one third of the way up from th~ bases.
o ',,' '.\

() .' . t:::;;?
Th~ symphysis is well prese~9d. The left corpu.~!s partially intact as. far as the anterior. pillars of M3.

,. "'~A) (j .'
I' •• '"..\ ' "

The right cQrpus is intact onl~ as far MM~;.Both P1 alveoli are well preserved, however! the P2 and P3
(/
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alveoli are damaged. P4 is wellworn and in{~(:to~)the left and right sides. Ml is extremely well worn
c: il .' (J

~/on hoth sides. M2 is well.preserved on the left side and well worn. M3 is only lntali on the left side
{(';/'", , r, ' '_'.' " •

o and is still,in the process of erupting. It is slightly worn only on the anterior and posterior pillar pairs •

i)

(I n

\e>

. II

~ \1 "

Five of the six h1:cisorJ~eoli ~rel'J.~.'lserved,as,.are both (:an~e roots. The diameter of the canines
""', ,

indicates that this was ; young a~lult.· '1'he symphysis is' basically complete. The right corpus is
uII

complete as far as the commencement of the upward curve of the ascending ramus, which is missing.

The leff corpus is compt{te as far as Ml, but it is badly preserved, The''Pl and 1'2 alveoli an,it preserved
o jl· 1\

On ~~hsides, they ar~ very slightly wo~~. Ml on the right side 'is damaged anteri911Y, but well
jJ (,

prese'~ed on the left side. It is well worn, M2 is complete and fairly well worn on the right side, only

the anterior plUats are pre~e!Ved on the Ieftslde, M3 on the right side is just beginning to erupt.
';! ,~~ :' ~\

Of particular interest in this specimen is the deeply scooped lingual face of the right c()rt~6s at the

insertio~ of the digastric mus£le.

I_)

Ri~it malidi~ular fragtnent wi~ P4. M3 (Fig.2S). #
D . ::.:-,::..:....-.

The cOFPus is pr~e(Ved posterior to P2. The basal sC'ctionof the ascel)dinDratllus 1$ also intact. Of ~."
{:'

particular ~portance is the origin of the ~nsertion of the d!gasttic mu~~le op. the lin~~ face. The
(,' , <:,,-,, __

alveolu~and part '~fthe root of P3 .is preserved. P4 is badly damaged, M1' is damaged and ;xtremely
(I -- -- <) 0 0 ,j

') )!

well' W9tn~ M2 is also damaged and is well warp. M3·ds moderately worn, although the talonid. i.~
..

'Q, unworn. It is apparently not fully ernpted, u oj)

'.,j

'(I

\j o

c o
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1\18365.
o 1/

This is a somewhat poorly, preserved specimen in that the bone appears "swollen" so that the original

shape is altered. The anterior surface pf the symphysis is partially preservt:d, the incisor alveoli are

absent. The root of the right canine is intact. The tight and1eft corpus are broken off behind M2. '.9n

both sides the P1 and P2 alveoli are intact, on the left side the posterior sectio~ 'of P3 is preserved. P4
:'~~'-"

is also preserved and Ml and M2 are intact. Omhe right side P4 is sIigdi:lydamaged, Ml and M2 are
-~""'~:::,;\

wtact. ,~of the teeth are exttemely wen worn, indicating an'old animal, " nu

'the swollen bone do~, not. appear to be the result ofwater action, as the bone structure can be clearly
"':__'::,-' __ /~ _ , ' ,,' ,,' r;\

seen, on the posterior surfa; o~;:.lie'SSymphX~isand is free of calcite crystallsation. It is thus possible

that the ~}Vollenbone is thei~esult of a form o,fosteoporosis.
,) \)

Ramus and corpus
(J

Among.the ~pec4nens studied, 'no completePotam()Ch~eroides ramus is preserved. In M8217, the most \
\\ r)

complete specimen,. the mandible extends back only as far as th~ upward curve of the ramus (Fig.25).
,',

However, the angular process appears to ascend steeply, and' closely resembles the situation in

Potamochoerus. the venttal~ or Qut~l\\edge, on the horizontal ramus of POiamophoerQldes specimens

M302, M308, ,M339, ~{1890: M82t7 and M8367, has an "inward curve" (Fig.25), c9mparmg favourably

vliththat o~Potamoclloems, I.n:flll1,tur~J'Qtam(,.lp/u)eroides specinfens M341 and M2017 also manifest'a
\~

curving venttaI su(~, althougb in the immature specilnen M384, the curvature is not obvious. In an

of the above mentioned Potamochoeroldes specimens, the mandible is thickened' in the region of M2

and M3 similar to that of Po!amocltoems. The llngual fnce of the mandible inPotamocllOeroides, at the;.-
~')",' , (') . . . . -. ~,<".;.~/

insertion..of the digastrtc tnuscll$,frpl'll behind the symphasis to below the posterio1' M3 alveolus, is
\\ ~"""') "" ...". C'

dorsally deeply scooped (Fig.25), 1:~is is .~hnilar to the' ituation in Potamoclloerus, where the digastric

muscle is larger than Jhat. of PlIacocho8rJlS 'tEwer 195Bb). Although the mandibular ramus appears

heavy in a il\llnber of $perjm~nSt 'Variation.in rilensurelllent~ 'and observation indicate that much of the

(i
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heaviness and thickness of the .corp~s· is'1,lue to matrix lnfill, It appears that ~?hePotamocheoroides
~ . u

mandible is dorso.venttally narrower .in comparison with Potamocnoeius, IIbut -broader than
{~

Phacoc1Joerus. It appears to taper more sharply fro~ in front of the lower Ml, 'to die anterior edge of
u

the P2 alveolus than inPotamochoerus and Phacochoerus ;:'
\~.?

Symphyseal region

I,t

There are three Potamochoeroides. specimens (M384, M2081 Mil M8365) in which the symphysis is

complete, with M8365 being the only mature specimen. M20i:,ijis a\ragment of the ventrJI si~e of the

symphy~is. The Potamochoeroides s~physis ha~.:)abroad, fairly flat, 'ro'Unde~ iruer~or profile, bue
\:..,'

appears to be not a~broad as in Metridiocltoerus andrewsi, There is a fluted platform for the incisor

>lveoU,an~ a grad .. 1 slope 01the ventral surface towards the Incisor s, The fluted platform is ,h;,na, to
that of MJrdiocfleorus aNdrews; and Phacochoerus, although the sh; ie of the anterior part of the

man~ble, J,fscribed above, appears to ~esemble Sus (Ewer 1958a). There is no evidence of the small

shelf at the \~aclt of the symphysis which is ty}?:,icalof the extant Potamochoerns,fu.l'ther indication of a \
'I. n

similarity wi(h SUs (Cookp and )Vilkinsoll 1978). "LeakeY (1943) des~dbed a mandible from Olduval
1/

belonging to Potamochoerus majlls - Harris and White (1979) indicated that tbisi~an close affinity to
f i . . ~,

.• \1

Kolpoc1roe1'Us. The mandible of Potamochoeroide$ Sl;~i seems to resemble this specimen. In 9.0th

species the ",an~b1r lacks the elongation an~ fat.r~~rpt",jon character~~ 01 the ~l

PotamachaetuS (Figs.24and 26). In Pitacocl108,;?SI the s~l"It~~eal region is considQt'ahly longituclinaUy

extended in, comparison with f'()/amoclloerus, and there is a gtl.'later outflaring anteri9f to the. post

:':.camrle constriction (Fig.27).

In 'ierms of lower jaw parameters [Table 9; Harris (1983)], comp1;trisonwith Metridi()choerns andrewsi

revealtJ that the mean. of the maxitUum ~dth of the corpus at M3, .1$ smaller in Pofl:imOCllperoides"

which in turn is ereater than in. PotamocllolJnls. Compar,son of the maximum width at the canineo . . . .... L

alvep,lus, revealed Mdtridioc/lOerus andrewsi to (be far g.'eater than, in Patami>cllOffroidest While
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Pilac~hoerns· falls between these, with PotamocllcoTUs closet to Pqtamochoeroides. Comparison of the

symphyseal lengths revealed that Metridioc/l(Jerns andrewsi was generally the longest, followed by

f'ot/imoc!toerust then.POfamochceroides and PhaciXheoTUs. In terms of the width at the 'postcanine

constriction, Potamoclloeroides"t4!r.i Potamochoerus are close, MetridiochoeTU$ andrewsi is considerably
o

larger.

3.2.2.1l.ower Dentition

(J

Incisors

Six evenly spaced incisor alveoli are present in Po,famochoeroide$ specimens M384 and M2081, in

M8366 there are three evenly spaced alveoli on the left side, similar to that in,. Potamochoerus, In

Metridioclloerus andrews; 1-1 and f.'~are close together with 1·',3intermediate between l-Z and the

canice. The Potamoclloeroides 1·1 is long. and broad, 1·2 i'l similar in shap~, but slightly recurved, 1·1

appears similar to Potamoahoerus in structure, but )s somewhat smaller in jize, In Potamochoeroides,

\" 1-2 appears short and peg-like, 1·3 and other isolated incisors also appear peg-like, however some of~ .. \), .~::::ab::I:n~::~::::::.::rO:I:;:::;:':-::";::~~:
.", ',£<.ptamochoeroidesl.1 appeal's to be similar to Potamochoerus, I~2 andl-3 appear closer, ~ structure to

(I .. \~" .\,\ !)" " ~:l

l';ilt~och~m$. lp. Metridi')~"oet}ls'andre",si' there" Ilia ,~ppal'ently six incisors; all ~l(tremety small,
1]' ,

II,

almost like milk teeth (Cooke andxWUkinson1978)•.
o

\\

Canines
o

The PoUimtXhoerQides low!}r()&filnlllis tdattgulim hi' cf\)ss-;sectioll, 'With the antero-dorsal face ~~ing the
o

longest, in this respect Pot(Jmbclu)(!f()ides resembter-rofamochoems. The .P~tamoc"oeroides and

pot~n;OChOe1'U$l(;)wet t!amne turres t(J.~~~wards, almost ~erpendid}ullU' to the palatine (Figs. 24



43

and 26). (This· iii in contrast to the Metrldlochoems andrews; and Phacochoerus canina which is ~dr&().

ventrally flattened and curves laterally and then posteriorly). In Potamochoeroiaes specimen M2Q57,

the shallow groove on the arttero~ventral surface is close to the outer edge, similar to tb~ situation in
,. . " ..:;

Phacochaerus.

o
Table of mean lower .canine measurements. (a-p is ante~o-posterior breadth; d-v is dorso-ventral

"
breadth):

Pot~mlJC1lOaroJdes 1'otamocltoetj4s" Phacochoerus

number of

specimens

b
;~a·p. r,

7 6

16.12mm 13.46mm 14.85tUm

d-vbr, 13.31mm 10.81mm

'0.98 0.72

'fhl:.' lower canin9 inPotamochoeroides appears to be larger than in PotamoclJoef(. \'1 '\lld falls inbetween

the two extant genera in terms of the d.v/a-Rwdex. ,
\

Premolars,
(J .

The }oWCr PI is not p~es(lrved b1.any specimens of l'otamO<;,hQeroides~In M339, M384, M1832, M2023
,,-~

and M2025j the PI alveolus is situated approximately two thirds of thl4i~;,~¥nce from 1>2. towards the
o . .~~

lower canine. In M2081 t~~,alveoIlls is situated about half way between,}>:"~ 'lower canine and 1'2
.-;;

(Fig.24). Pl had not erupted in allY of the PlIacochoeru:f specimells studied, and onlY'exist~ in one of
" " '. . . " ,,'. ',' . " -- -(,.,J() ,I r> -

the PctamOChlr81ll,t specimens (BPlle 4) in which the alveolus is situated two tbi'tds of the wayo ,-;.' ,- {,
\ .._",'

between the lower canine and 1'2. It appears that Pi does not erupt c inMetfiW&~s ,'andrewsi.
o .

(('
'I

Ii
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"According to Cooke and 'Wilkinson (1978), Sus is the only extant African suid inwhich the lowerTl
o· ... ..1.:\' .,; ','

~ ~
exists. In this respectfotamochoeroides is similar tQ~US,

~ IJ

No completely preserved lower P2 is known inPotamochoeroides, but eleven ~pedmens exist inwhich
~ Q .~-=

the l~ot structure is p~eserved.\\ P2 b~"two "roots, On ~terior and posterior root. In M20lS and
o 0 :',' I)

M2081, the posterior root appears to be divided into two (Fig.24),6 In all of the specimens, the
s D . . 0

posterior root is the largest. The root and alveolar structure appears to be very similar to that i!1
Potamochoerus, The lower P2 does not generally erupt in Metridioehoerus andrewsi (Cooke and

Willdn%on1918)'<1

(,

In potamochoeroides specimens 1\1302,M384 and M20lS the lower P3 is present. The anterior cusp is
~.,:_I

~pe,largest, linked by a ridge..like extension to a small posterior CUS£! (Fig.6j: There is a small medial

Mtetl.or ~t1d a small medial p'os,terior stylid. There are four roots, similar' in size, with the posterior
CJ roots possibly s~ghtly smaller. The lower P3 is constd~l'uoly smaller than the upper g3' and, has no

llngual clnguluin which is prominent in th~ upper 1'3. the lower P3 is rectangular in shape whereas the "
(I.. . . .' , .', . . . . ..... . .,.. . " .. . . ", .,... . .... '. ':)\\, -.;

ll,p(?er1'3 is triangular. The Potamoc!toer9ides P3 c;lqselyresen{"OlesPotamoc!toe1U.~ ~ structure (Figs.b' ..
:)

and 26): MetridiochoemS'.(Jndrewsi and rotamoc"oeroid~s are fairly close in dimension; (Table 10j
iJ

Appendix 1), although. Potamochoeroides is g~neraUy somewhat larger in area. Ir' is also gener<U1y

br()ad~r. Potamoclloerns is bn average considerably larger but more ~Iade.tlke.

I.')'
I',:

\\ ~-

In Poiamoclroeroide$. the lowcr"P4 is preserved in speclroensM302, M310, M384, M2015, M2054R, and"o

1~369R')The lnotPh...,~ogyof the lower P4 is very simUar to the lower 1'3, but F4 is considerably larger

~~ the ~~tspsare-more elongated (Fig.6). There ru'e~.i>anterior'~·~qlalstylids and 2..3 styUds adjace~t
'.,::\

~\

"to the posterior cusp. The lower P4 is considerably smaller than the upper P4, and wit.j1out the lingual
)\.,' .• .0

.~uspsand lingual cingulum. ,The UPP~f~4 t(l~ds to be sq!lare w)s4ape (Fig.19), whr;te~s tl!e lower 114
"" ,_, 'co " ,) ',-.::-, , ~. I"'. -. ,n' . /',0
is ,'rectangular (Fig,24)~' The fotan{oc!locms lower l'4 structure is vet! similar to that of.

()
I) ,",,'

.!JPotailt®h6efOides with 1..3· anterior stylids and 2·3 posterior styUds. As with the lower P3,

c-
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Potamochoeroides and Metrldiochoefus atu1rewsi are close in terms of dimensions (Table llr Appendix

i), except that the f9nn: is 'gener;illy sbmewbat ~~at~r in~~".i and brolJ,der. potamoCh~fU~ is 011
c

average 'considerably larger and more blade-like.

,r, 0

In t~!ms of thelower tooth row parameters (Table 12;Appendix 1):

LtP3 + Lt P4s - Potamochoer()ideS and Metridiochoerus andrewsi are similar, Potamochoerus is

generally considerably larger.
~. (/

Area P3 + Area 1'4; ~ Potamochoeroides 1~1generaliy in between Mp,tn;aiocllO(,!rus andrews; and
~' . \/\' <) • •

Potamocho,~rus,possibly c16s\,_'~,;iheformer;.
Ii

'0

Molars

'I(c:::;

Y,\
Potamochoeroides specimen M341 i') ~ juvenUe with deciduous molars dmS and dm4.. dilif3has a single

(' -;

central laterally compressed (1 .ith a small antefior styIid and two posterior mediat ~lylids. dm4
"" . \_',

i')

h~5 thfee~J..~~ral pillJ'pairs' \vith &'0 centrahmedj,an cusps between the pillar "pairs. A~osterior
"-. ~,l " \~t -: t', •

median c~;;p is present ~t1dis surro~ded by 1~2t!tylids. The milk teeth appear to be very sitdl,Iar to
~ ~I . \,

~h6s~of Potamochoerus (Ewer 1955a). \\\
,\

\,\
'\ 00

,,\,
\'~';:':,,'i\ ' ,'.. ",'. " ", \

l\;{l in Potamdclw(!roides is' generaUy hea.vily worn. (Fig.24)~~but"inspecimens M384, M2017, M2053,
. \ \'.

M2054 th~\structure can be seen. The lower Ml is similar tdlthu.fof the upper Ml, but is generally
"" ..•.. [I

sm:~et and "" rectangular in cr~ss- section ~ contrast to. th~\~~per Ml W~~h i5t's~r~e in cross-

section. The gap between the antenor and posterior pillar pans m tli~ lower MIJls on the lingual face,

~th ia small buccal cusp be1'''''''''lthe pillar pairs, The posterior median cusp Pas 1-2 adjat~nt styIids

~\p.e·bUcoal and 1iQ~al face,,~\~!Ai~otam®hoefUs, tbe .lower Ml structure. is ahn,,?st identical, except
)j""".,.,"

"th'~tthe ,posteriOt median cusp 15more closely associated with the posterior pillar pair, and app~ars
" . . ': . ..n .-

slightly smaller•.Metridiochoerus andrews! in comparison WithPotamochoeroides is generally greater In
1)' c::.. ',.

)1
C..'
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area, the latter is broader in cross-section and appears to. be on average closer ix1. area. and overall size

to l'otlltHoehQelUS, which in turn bsm@er than tIle fonner two ~pec{es(Table 13;Al'pendix 1).
" . ~. .. ~, '.". ,.

(l InPotantocltoeroides' specinte~ M384, M1839, M188i; M2017, M2~,53 and M2054 it can be seen that

the lower M2 Is similar in structure to the upper M2. (,)There is sometimes a se~ond median cusp

(c, between thec;_allterloran4 posterior pillar Pa!rsl the gap between the anterior ~d posterior pillars is on. .,). " , '~

c the 1il1gU.al face. The anterior median-cusp is variable in. size ;wd has 1~2stylids on the lingual at,l,d
I; ,)

buccal faces. The posterior median cusp wso has 1w2 stylids on the lingual and buccal faces. The

IJotamochoeroi(Jes lower M2 is similar in 'structure to l'otamochoerns (Figs.26 and 29). Metridiochoerns

andrews; appears, generally greater inslze, but particularly in"area., cOIllpare~ to Pot(lmocl'Qeroides,
\"... .:; '\\

although the lower M2 is generally" broader in the latter. ()l'ot(lnlocltoerus is sunilar in size to
o

D,
C'

Metridiochoerus andrewsi, in. particular it is on average similarity broad trable 14;Ap:pendiX 1).
z~ .. \\ .) ,,1" ',_:;;

\c
\\

. \._~:~

The basic Potamochoeroide» lower ~ mo;pholOgy is '~~i1ar to that. of th~~~pe~ M3 althOUgh the
'C' ,,' \\ •

latter tends' }~be broader and more ,b:iangular in cross-section. In the lower M3, th~ stylid between the
:_, .. _' .. \~~.. " u

antoriQrllnd'pooteri?' P~l~ is on tho,buccal¥ and the gap b.'_. the p~ ~ the lingual

face (Figs.2S,29,30), A'second median....cusp is 'present and in some !ipecimenll'~ thir'i.!"is closely
~ ~ ~

a~~ociated wjth the ap~etior Iingua! column, As in. the upper MS, the main diffe~~ces\\t\veen
, V ';:" ~

specimens,~ in the arrangement of the talon/talonid comple.y.. In the lower M3\1 in the ~ppel'~. it \\

" ,_ :.. i_) s . ;,..'/<') .. 0

was found that the specimens could be divided ihto three groups:

o

t.:";



"l!

"I.' o 47"

o u

Group 3 ~has three median cusps in the talonid complex and 2-4 stylids on die Iingua] a"hdbuccal faces

(Fig.30)~ E4ght specimens are placed in tl1Jsgroup, M302, M30S, •Ml887, Ml889, M2024, M8~17,

M8370 and M8376.
o

II

ASwas the case wi,th the upper M3 groupings, it appears that the lower M3 groupings are not, affected
,\ .'

bi the relative age of the specimens according to tooth wear.
() ',' CJ

o
The lower M3 structur,e of l'otamochoeroides is similar, to Potamotlwerus, except that in

,~. . .,

'i',
Potamochoerus the anterior median complex is smaller and the talonid consists of a single medianif ,',' "

8
c CUGp, with 2·4 stylids oil:,the buccal 3,"Id lingual faces (Fig.26). The structure is thus similar to the

I,}otamochoero:ides Group one specimens, although the GrouR one specimens ate greater in length.
\(,

Metridiochoerus 41ulrew.si is considerably greater in, area compared to Potampchoeroide;s t.(1'ables 15a

and i5bjAppendix 1), however as with the other molars the la~~eris on average broader. The means of
"'" \\

the U/Br ratios differ, thus indi~~hlg that the cross-sectional shape ~iffets between thq::;two genera,

Ali with the upper M3j the average hei~t" in Potamocnoeroides is much smaller than in
(:

"MetridiocllOems. "Ht/U shows Potamotltoeroides and Potamochoerus to be close. Potamochoerus is

considerably smaller in area in comp~ison with P~t4moclloeroides but tends to have a similar broad'

cross·sectiollal shape.
o

II

Intet:\llS of the lower tooth row parameti~ts (Table 12jAppe~dix 1):
'\

i\
',I

'I

\\
Lt Ml + Lt M2 + Lt M3 • Metrl'iJiocltoerus andrews; and l'qtamochoeroides are similar.

p,otafflochoerus is cOllsiderably smaller.

Jolt 1'3 + P4JMl + M2 + M3 ~once again .Metridiochot1rus andrews; and Potamochoeroides are similar.
,,"P,\

,
~~,,t'otanlochtMrus is ('.ol1side,',tablv larger.)) ) ,~

I)

Ii
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.:. ::'

Area P3 + :P1/¥3 • there is no "value given for Metridioehocnu andrewsit Potamochoeroides is
!)

considerably smaller than found in Potamochoenu •

.A.r~aP4!lvf3 - Pot4mOCh~roides i'illibetweenMetridiochoems andrewsi and}btamochaems, but closer
,:}~: v' .,

to tlte former.

o c)

l'Vdtoolfberus c4p2nsis is not very well represe'ntc(tin the Limeworks fossU suid collection, with only

twenty one specimens and a minimum number of indiwduals (MNJ) of five. The material is very

ftagtnentary so that few relevant measurements could be made.",' Most of the specimens were too'-'-'

fragtnentary to compare with material from other sites. The only. skull material con,sists of one

doubtfull~ referredorbital and one-palatal specimen.

c. _ 3.1:1 skull and maxillary

o Orbit
c "

In specimen M304 which is doubtfully referred to Notachoerus (Ewer 1958a). the orbit measures
\.;

,. 29.55{Xlmacross the greatest inner length, compared to 36.25mm and 34.45.mm in two individuals (if

Potamotboeroides. The orbit whi~b appears thickened about the tim, is rounded and dorsally 'in line
• ~l

()

with, the frontal bone. .,

Zygoma

\~-",\,,---=~_,:<'/ u r::.~l\

In M304"only the anterior portion of the zygoma root is preserved. The zygoma~;pears to b~ broader
\\
\:.

and thic~er than that of the emant Phacoch()fj/Us and Potamochoeius; Accor~~g to COoke and
\' \\ \,

Wilkinson (1978) the zygoma is robtist with lateral ~rojectiollS in the luaIe:\ ..\. \~,
- \\

"\\\(\
\
\\,

\\

\
'<\

\\
\~\

"\

'"\;\
o
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Area P3 + P4/M3 .. there is no. value given for Metridiochoerus {lIuirewsi, Potamochoeroi4ies is
o .. J

()

con:;id~tably smaller than found inPotamochoenu,

Areil P4/M3 ..Fotamochoeroidesis inbetween/'(etridiochoerus andrewsi J.~otamoch<>erus, but closer

" '\,to the former; • ,

3.2 NOTOCHOERUS CAPENS/S

,}

Notoch~erus copens/s is not very well represented in. the Limeworks Iossil suid collection, with only
v..

twenty one specimens and a minimum number .of individuals (MNl) of five, The material is very

fragmentary so that few relevant measurements could be made. Most of the specimens were too
(i'

fragtnentary to" compare witl!. material from other sites. The only skull material consists of one

doubtfully referred orbital andone palatal specimen.

3.1.1 Skull and maxillary

"Orbit

(J G

\~

In 'specimen M304 which is/~:'))lbtfully referred to Notochoerus (E\ver 1958a), the orbit measurea
"d l

39.S5nun across the gre~test inner l~~gtb, comp,:\1'ed to 36.25JD~"and. 34.45mm in two individuals of

PotamochoeroidlJs. The orbit which appears thickened about the rin1~'is rounded and dors&lty in line
',S:':""". " ,. ",-.;

with th~ frontal bone.

Zygoma

()

In M304 Qui. ytll~ anterio'l''''ilon 01 the zygon,.rootkpreserved. T. he, zygoma 'P~~.(0 be\radet
and thicke.r than that of the extant Phacoclroertls and Potamoenoenu; According to Cook~d

v- .' . ~~ ~
"

o
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e-

Palatal Region

':;;

/1 'A '
A single imma(ifre N()tochoerus .specimen. (M~OO5)}has the left dna) dm3, dtn4, M~ and a right dm3

Ii ...~. "~',\ .' --\-;.\ '.' ,«-:,_. \'1

and drn4 preserved on the maxillae, A broad ~4~;\io~7R~!teriorinterpalatind.rigge ls'Rresent. ~\" .~

shall~ l"'I~e!V_ ~. sltuat¢<i.on eithe~side of the~'Pat.'t7 ridge, di~ ~wards die ~

c:fuines. Natochlfems specimen M324 is a palatal fragment, 'vith '~¥e,ry shallow palatal grO()V~ ihese "
\,

charactedsticS are typical to both the ~xtant and extinct spids stuclied,;'and so are not diagnostic in. this
,"" .\';, <" " '. '.,

case.

3.3.1.1 Upper Dentition
o

\,)

(J

The structure or ~e upper canine is. well preseryed ih Notochoenu specim~p,s M2026, M2250 and

MZ426. i.These speclmern; compare f&voW'ablywith Notochoetus cqpi!l1sis specimens from East African

sites, A broad. 19n9itudinally ribbed ventral enamel band, and single, narrow antero-dorsal and

postero-dorsal enamel ridges; are l,resent. The upper caniue resembles the l'otamochoerofdes and

\~."'"

\,\\ \\
,or. '\\!"

1(. (, ,'I

Ii ~\
))j

II
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If
Molars, ill'

'I c' /1 ",
Immature Notochoerus specime&, M324 and M7mS, have th, riot?, dtn3, and dmdd.~1h~~'="
;=;~:.r.:f:~~~:::~;:.~::::::~~a~r::i~
h~~vi1Yworn so that the structure coUJd(iot,~e easUy dete~Dlined. It is triangular in cross~rcd~~with
.aJl<>$Ietior lateral pilla, PlIir and • s~';'t.riot cusp, (rTwo pro,. of'lateral' pillar paks ~[. pr"".nfi~

l' •~~;.•am4 and are se!Jarated by a centr.at median cusp. ~.. I'"j1\-/. ,,(,)) I
if~>~;"\ . ~, .1 " . n

~ }/ot6iff"''':' specim."s ~24 ';'d !tI1OO5, lhe up~~l fu moderately ~ Two ~~~'s ¢~late~

;c>~).,s .,. pr esen t, with ~a;a cent, well develop«! anterior and po,ret. ior median cusps wItl\ ~.~ '.~c'"on
o the b"r7 and lin~ faces. The ,pe~e~ are cllatact.rl"~bY ~ prdb~~ced I ~~clo' and

Po<t~ b~. ~f~:respective tq~.d~~~?Iai OO'"P.Iexes, '.'~.' '.:~.<g.J••..m.. 'dJ~ ~: ~, be!We..'.n t¥-.
latera~,~"" W>th a styleon the b~ceaI "d. betl\~'fl the 1\!\Z,P'if;~ The lateral put tend to be.

laterally elongated s6:~.:I'to appear dumb-bell shaped ~n crcss~c¢do~'CespeclallY the $eco~(pmar pair.

Only 0J?.e ~pecilllle~)cqa.~d1?,e m~a3uied (length 23.5mm, b{ieadt~lg.8mmj (Table ~5)" Thtsjs,.,

comparable to that ;~unJ'ln Notochoeru» capensis '~?mEast Africa (Appendix 1). Th~sJle \l~per~\
Q~Not/l<hoee'S 'l>P- to b. <i1l>siderabl~,~;~' than 'owmochoeroid&, or the two exIIi~').n"",."

\,( ,) (~'Itt
o .) l'\)

c.;, J;~~ u~wo~;NorOclJoerns spec~~h~N1268 and M369. it-can be seen that the upperM~ 'similar in
(, Q "" \

structUre ~o the upper MIl bllt almost double the size. As in M1t M2 is also chai'acte\ ised,J~ythe'
',~ , .,' '/~, ' " ' , J' ,', ',' ,

. " . I
pronounced hl!1.geof the anterior and .posterior median Complexes. The lat~~~,pillar Pair[ tend to be

'¢~:"i ',', " " , ' ,: ,', >'. " ' ;, -' i~ ,""" , ',' , ", ' , ' ' I
more characteristically dumb-Bell shaped tb:~anin 'the Ml specimens. M2 appears to be hil crowned

~ " t., () "., 1
and thickly covered with cement" (J~wer 1958a). The uppel;;1v£2.of Notoclwems appeat. closer" to ..

, . " . .' , .,:' , c" ':\~",) ~'I, - \\

:P/Jacochocnis ih cross·secR9na1 plan view.b\lt' is sener8.:~ Q)nsiderably \arger then in the ~ther .three
6' i! U o " \ . "

genera. (Tables 7 and 16). The average measurC'~.q~sappear shnilar to" those lQr Eg lAfricaq
o , ) \, \ .•.. ,

Notoehoeus capellsis specimens (Appendix 1). ,) 1
, . (~

~';o I.

\l 0 \1; '"
I,·

i)

/)

o

,)
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No 'complete upper:" M3 NotOCh()~tus specb;pens exist. Spedme~ lMS352 is a fragment0 with" the

p01'ltet'iornudt,ection preserved, and appears to be somewha,t bro~~b~a.&n the low~r M3.
~, (J

0';

3.2.2 Mandibl!(

Corpus and Ramus
(\

From Not()choelUS specimen M2Q.25,it appead~-that the corpus is broad and thickened on the buccal

side in the reglon of M3, but Reems considerably, heavier than in Potamothoeroi4_fJs and
"

Potamocnoetus, The ramus is preserved on~y inlVotdcl'lOerns specimen, M336, which is a juvenile.
" ',\

'there are indications of an inward curve on the outer edge of the horizontal ramus. In this respect the

ramus appears somewhat similar to Potamoclloel'Oides and Potamochaerus,
o

<:
'JJ "

3,3.2.1 Lower Dentitio'1
"-' "

Canines

o
I) Speci~l/;n M1581 consists of a fragme-Cft)f, a ~ower loft canine which has been douRtfuUy referred to

No(()ch06/US, f,,oinly be,Ctluse it appears considerably larger than those found in Potamoc/toeroides.

Part of tM weal' facet and anterior a$pect are preserved, A broad shallow groove exists on the ariierlqt
surfa~, close, to the ventral ape~

o

o

l_i
o
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Premolar~

MZ022 is an immature specimen, doubtfully referred to Notochoerus (EWer 1958a). It consists-of.an

erupting premolar, presumably P2 (Ewer 1958a). No structure could be determined other than that a

medial main cusp, with anterior and poste".ior ridge-like extensions, exists.

(;

Mo.lars

In Notoclt08ms specimen M20Z2 the deciduous "lower molars dm3 and dm4 are preserved. 4m3 is

small with a'single central cusp, an anterior stylid and three median posterior atylids, dm4 consists of

three lateral pillar !lairs, with to. median cusps betweer/ the pillar pairs, a small anterior median

complex and a large- talonid. In M357, the lower Ml is rnode~ately worn. It is very similar in ,~tpucture

to. the upper Ml;but narrower. The dimensions appear similar to East African Notochoents capem'is
//' })

~/p/specintens (Table 16~Appendix 1).
;~"::;::::;/

In Notoclloems specimens M2075 and M2076, the lower M2 is also structurally similar to the upper M2

except narrower. There ate however, no. stylids adjacent to the central median between the two lateral

pillar pairs.

Three lower M3 specimens, M2025, Ma07! and M8275 are preserved, with M2077 being the only
\\

complete specimen. M3 is extremely large and hypsodont (Fig.31). The enamelis covered by a thick

~0 layer of cement, It has four main pillar pairs and a well developed talonid complex, consisting of a

small pair of lateral pillars and a median cusp separating it from five stylids. The lateral pi!' ars vary

from being clearJydumb·bell shaped in cross-section at the first pillar pair, to stat-shaped at the fourth
o

pair. There are four I\3edian. cusps between each column'palr arid ~9stylids, on the buccal or lingual

sides. The median cusps gradually vary from star-shaped at the anterior first median, to circular at the

fourth. AU three M>tOt:TJOertIS IoweiM3 specimens are.l>listinctlysymmetrical about the median cusps.
Ii

o
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Table of mean lower M31e~gtb and breadth Illeastlfements (mm) (Noto == Notoehoerus, Potoides .""

fotamochderoides,POl4 == fotamochoerns,Phaco '" fh(l(fochoems):

Nota. Potoides. Pota. Phaco,

c

number of

specimens 1 17 4 16
leu. 100.4 45.5 31.57 47.05 ).,'

f
br, 22.7 21.1 17.21 12.00 1;;-

,(!
bt\leu 0.23 0.46 0.54 0.26

Clearly the lower M3 of Notochoerus is similar to Phacochoerus in cross-sectional shape, although

coti~i-d~rablylarger. It appeal's to be sim\t in dhneusio.n to the East African Notochoous; c4pe~sis

(Table 16;Appendix 1).

c·

o

o

o c)

r
;\
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c
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4.1 AGE ANI) THE MiNIMuM NJJMBER OF INDMDUALS (MNll
;; ". . "'::

Study of the prepared fossil snld specimens I~:aadeit possible to calculate the tIlinimUl11 number of
\, 1

indi1rt~il1s preserved in the collection, and to estimate the age profile .of the two genera. frQIll Table

17 the following obser/ations with regard to the 4istribution of the relative ~es of P()tamoclte~roide$.
~

specimetlS could be determined:

Left Left RightRight

II
II

munature5 6 7

mature 6 1117,/
i)

old 4
I)
1 2.4

In-addition there are three juvenile maxillary and five juvenile mandibular specl~ens.

I)

')

From. t!V:~table abov~ an overall age distribution ofPotamocIJoerofdes specimens appears to be:
(! l~

,',
(I

,,'I " 0
Old an~n$,;4'/mdiViduals.

Matur~~u1ts ~);17in.<Jivivduats.
, '~~-;~>~;::~ " .";',

ltUmatilr~ adults - 'riud~'viduah" '
'\ "

(/J:~lVeni1es ..5 individuals. '-'

o

<_\

-;_)

Cr ,-'

I)
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In the study of the minimum number of individuals, the 189 Potamoc/foeroides specunens were fltstly

divided·mto ,upper and lower jaw specimens "c,ontaining complete or partial dentitions', These two

categories of specimens were then divided into left and right: .)

,,upper jaw left - 25 specitnens.

Upper jaw right • 31 specimens.
(i

loWer jaw left - 25 specimens.

Lower jaw tigh{. 31 specimens,
';1

c\

T:'~.MNlIs thltty ~ ~ l'otrJ",dthOlll'Oliles. The sam: J,rQCed~. ~ :~ ".1.10' tIJ. twenty ,),. .,..~~,
one Notochoems speclrrj~ns; "

O

Upper jaw left· 5 specimens,»

Upper jaw right· 3specimens.

Lower jaw left. 3 specimens.

Lower jaw right· 3 speeimens,
o

\J
o

the MNlfor Notcx:lIoems is thus five.
0

o
()

o
(]

") 0

\1 o

o

'i.) :0

\J
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CHAP'l'ER 5 DISCUSSION ()

5.1 TAXONQMY AND PHYLOGENETIC AFFINITIES

" Problems previously encountered' in the use of suld remains to, obtain valiq' correlations have
o·

stemmed partly from di{ficuIdes ill establishing phylogenetic relationships Within the genera

NotochoernsandMetridiochoerns ...fI White and Harris (1971 p6).

(i
In order to address the taxonomic and phy16genetic position of The Limeworks suids, the cranial

" "

morphology of Potamocll;;<:'!(Jides shawi/Metridiochoerus (l/ldrcwsi and Notochoerus capensis is

" examined and discussed in relation to other Aft~can Plio-Pleistocene slliq.s, and the four extant African
{i (i. ,!i .

suids, Wbcl'e possible the functional ana.tomy is compared and re~~\:Qnship~''''punented upon.
"'-',."'. .". .

S.:t:t Potomoc/weroides s/taw;

o
To establlsh the phylogenetic relationship of Potamoclloeroides, the taxon(jn:~c pqsition of tJUs genus

, .__ _._. '" __ . . ...... '. _ . __, . ~)_ ... '.' \i _,__ \}. __(S,"
needs to he clarified. H~ris and Wbit~ (1979,)considered Potamoc~oeroides sham s~onym.ous with

Metridioc/toerus alldrewsi,. Cooke (1978), although flndiug Pptamochoeroides shawl genQdcaUydistinct
\) 0 t·,·

1 from Metridioc/toenls 4t1drewsi, stated that ..Fotamochoeroit1es "shawi could be part of 0 a

''1¥fetrfdiochoem$~cornplex". This is defined as a group inct~dingall the species ofMetridioc"oerzts.

\)

iJ
Q;

The anatol);J.i~. '.~~racters which" formed the basis for frPvioUS taxonomic and phylOgenetic
\;'(,l); ('> 0

classification. i.re li~!;~dbelow. These are the characters which accordllig to Cooke (1978), separate
" ,'! ' •.' ., /) ""

'p(ita~ochoer(Jides shawl from MetridlocJi~rils (1ndr.~wsi:

(\

Ii

o
Ci

llll

I)
_. '':!)

c»
a

c
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''Potamocltoeroides ,:;" MetridiQch(lPrtls(}. J ."

'-'

1. Upper caninePotamoclwerous-llke 1.Upper canh;.'b Pllacochoerus-likQ G

p••<\t least 3 premolars in adul~
, 'T

~::::-'"
3. Premolars Sus-like ~

4. Lower ca}line)eeply rooted

5; Short snout

2. At most 2 ro-emolars D

3. Premolar); reduced
o

4. Tendency for rapid wear of M2

()

6. Narrow parietal
Q

Before any conclusions aan. be madeit is necessary to consIder the g~mpar~tive st~dymade in Chapter

3?iwith respect to Potamochoeroides and''MiJtridioch;!ieftlS andrewsis
ff 0

The n(\s~ region appears 1;o..differ between the twO\.gencra, in Potamochoeroides the nasals widen
~ , '\

posteriorWc(Fig.8.) ~he1'yas in Metrldiochoerns andrell)l$i they genera),ly seem to be parall~!c sided,.in

addition, they appear to be broader in the for~er. The •tbssae for the origins of the levator and
" '.'

depressor rostri muscles JU'e clearly very different, Metrjdi~~hoerns andrews; seems more siwilar to

Phacocheort{s in this regard. The supracanine flange, although /JimUarlycomparable in both genera,
\J

,also appears similar to at. least one other genUS (KolpochO(!lUS limnetes), thus cannot be regarded as

,,)di&gnOsti():~' terms Qt elevation of the"orbit5, .foulInor,;hoeroides '(Fig.H) see~s suJ~~l~sselevated
than Metrldiochoerns QluJrewsi, the lachrymal in the former is considerably shorter than in the latter.

::ell -_- .. ' ','

The zygom$'appears generally similar, but inPotamoclloeroides apparentJy closer to Sus. The glenoid
(~

and- sl{uU.roof QJffer itl structure between the genera" with Potamochoeroide: seemingly closer to o
o I ff ~

Potamochoe!'#s. The occipitals and parietals f¥.::;;)ll1arkedly, the palatal region also apt'iats to be
'-. - \)

,'; .... _ .. __ .. .... _. __ ___ ,_ _.. (_") ...... __ .... __ __ .. " _._ __.. 1\

different in structure as do~s' the pteeygoid. The lateral profij.p appears similar ~ both genera,() .. . . ' /1
. d

however, on .the basis that-there is only one Potamochoeroide€_~pecimen in. which this featUrecould be

examined (fig.9); its )'alidity is questionable. In tenus of the upper dentitiollo, the ,upper canines are
~ . 4

obviouslY!'5ery different; this veferred to by Cooke <lD:dW~on (1978). 'rhe pres6ncc of UPl'11r"Pl
II

o

o

D

1\,
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alveoliand the upper P2.ill PotamochQetoides, wherea$"xbeygel}eralIy do not elJ)pt inMettidioclwTUS.",

andrews;, is clearly diagnostic.

"The upper F3 and ,?4 appear generl)Uy different in terms .of the Lt/Bt ratio .or cross-sectional shape,
. . . . . ". . . >~\~_" . . I)

the fact that they'are comparable in length and brcirdth therefore does not appear to be of taxonomic
\I

significlll,~ce(fables 3 and 4; Appendix 1). The u,pper Ml and M2 seem markedly different in cross-. = .... •
sectional \,~ape between the two genera (TableS .6 and 7; Appcdix 1» The upper M3 Lt/Br ratio on

average differs, indicating that the cross-sectional shape is differenl;. In tenus of the lIt/Lt ratio, the

diff~rellce .between PotamochoefPidl;!f an~lJ{ettidiothoerus is considerable (Tables 8a and 8b;
\ (

Appendix 1).
o

Compat:' "'P:Jlf lower jaw measurements indicated considerable differ.ences between the two genera
ff

[Table 9;' Harris (1983)].· In addition, the PbtalYlochoeroides symphysis appears to be generally
('j I'

narrower than found in MetridiocllOems 4ndrews;. In terms of the lower dentition, the lower incisors
, . '. .. 0 •

1/
are different, as are the lower canines. As is the' cas,ewith the maxilla, lower P1 alveoli and the lower

rt0

P2 are preserved in PoUlf!jochocroides specimens, and not fotln,? in Mettidioclioerns 4Jdrewsi.
o

Similarity, the ,lower P3 and P4, MI, M2 and M3 appear to diffet in cro~s.sectio~al shape. As is the

case with the upper M3, the Lt/Br and Ht/Lt ratios indicate considerable differences between the two

genera (Tables 10,11,13,14,lSa,15b; Appendix 1).

In general the,'potamochoeroides premolars and ¥t()tars are broader th~~ound iu,Mettidiocltoerus
c::>( \\

o cmdrewsi.
'.' II

differences.

-: . '. ..' • ' " d' if' .. (\\ • ,. Q

The table below compares tb8 si?e and structure of anatomieal features found in Potarnochoeioides,
," .' ,''''" "~

with the size and structure ofsimilar features found in the other Plio-Pleistocene African. Suldae (the
" . . F~ " . ':;0

table below is balled on work done in.the presr,nt study) pl~s Cooke and Witldnson 1978; fJarris and {/



o

o

(\ " ' 59

Whit. ;"'9). A~t;b·i;ize was <onsW""""rncture was ~.gardedas ~"'" important in deciding to

what e~7nt ,generawere con1p~ab]e (Cooke pers.comm.; 1Il~ and White 1979). 'thus with regard
,

c. . il ", :'> .. ,,'. :. . .. " ' :' -, ," ':'(, " ' , ,Ii "~,' ",,'
to 1fetridioehoerns Oftdtewsi, although the dentition is <;on1parablein size .in a number of instances,

there. ~e differences W. cross.se~tiona1 shape. Aa+ indicate~\that at least one species withlrt the genus
c .' i\

~scvery sUnllar to Potamochoeroiaes with regard ..to tlie p,articular feature, +/- indicates, general

similarity and ~no similarity:

o

(Nyan ::::Nyanzac/zoems, Noto ::::Notochoems, Kolp :: Ko/pochO'f!rus,Metr = Metridiochoerus, rota =
Potamochoerns, Phaco .. Ehacochoems, Hylo :: Hylochocms)

1. Nasa'ils
2.l/d :t'pst.:r;i" a
3.s~praC.flange4.arbit '
50.zygoma
~•skull roof
7 •Pal:t,{Oc:c "
a.Palatal.

rt;'_/, r
,fil. P:te~ygoid

o ,-lO.Lat/ profile1l.ulnc:isors
12.t.iCanines
i3.URi
14.u1'2

,,=,'" 15. ul>3
"\\ 16 ':'tl.P4

/J 11.7.ulU
o 18.ul12
19·f~uM3
:aO:;OverulJ, ISize21.Rall'lus,oorpus22.sympnysis
23.1InCliso;t's

\1 t4 .1Canine
~5.l.:t'1
26.1].l2
27.1P3
zs. ]<1>4
29.'lMl
30. J.XIt1a:31.1M$

Nyan Nato Kolp ,~etr Pat a Phaca Sus Hylo !J

? ?
+1- +/- +/- +/-

+/-+/-

'? ? e

? (,) ? ?
t/- +/- +/..,

+1- +/- ?
.'i

...
'~j ?

+/- +/;..
+/- '~~/- +1....
'+/- +t....+/.-

+/- +/-+/-1 ? +/- +/-
+/...

+ + +
+/- +/-

? +/....

- if
+'1-1
+/- +/-
+/ ... +/- +1-+/-

+/-
+/-

iV'" +/tr
~( .. « +/ ..." +/-
... '". ,~

+/.-
_'_< ... - ~ 8:50 -".-_,'_

7 .5 1 8

oQ

++/-
+/-
+r+
+/-
+
+/-
+
+
+
+

o +
+
++ /,

+/-- r'\-
+ \ '1-

,\"+7-
+/'-
+/...!?
+/-
+/-
+/ ...
++;...+;.:-
+
+
+
+/""
+
+/..

\)

?

(j

+
+/-
+/-
+/...
+/-
0+',+
1;

+/-
+/-

~I +/'-

+/-
+ +/-
+/-
+/ ... +/-
+/-
+/-
+
+
+/-
+/-
+ ?
+7
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IIIorder' to esthna.te Potamoc/toeroities' affinities with the abovementioned suids, the' + and +,\~ were

to'a1~d.0.. Voint.,.. given tor a +, and a half a pomUo, a +\-. The above lablf although no't!} be

regarded as taxonomically definitive, does 'indicate that Potamoohoeraides has m~any similarities wi.th

the extant Potamochoerus .and Sus, and that it has Jew similarities with Metridiochoerus

Ph(1Codt'berus, regarded by ~!arris and White (1979) as the relevant modern ana10IDIe.
\\

and

o \

Th~' it appearsth~t; the wo~k of Cooke (1978) is confirmed. That is to say thafPotamochoeroidJ~,o ,

shawi seems generically distinct from Metn"diochaerus altdJ'ewsi. It ksuggeste~ that the genus name

U Potamochoeroides be retained on the basis 'that it was.erected for its sinillarity to the extant
c'

Potamochoerus (Dale 1Q48;Cooke and Wilkinson 1978), and the species name P. shawi be retained;
"'. '. ." 0 \~

since P. sllawil has page priority over the original,species name P. hypsodon, which was synonymised

with the former (Cooke and Wilkinson 1978);

Reduction of pl,'exnolars, one of the two features characteristic of the It Metridiochoerus complex"
~ .' .

(Cooke and Wilkinson 1978) •.does not occur inPotamochoeroides. On this basis, and because of a lack
.,

of similarity betw9"en Metridiochoerus and Potar c':hoeroides, it is questil:lnable whether
> . .<(/. ,

Potamochoeroides can be in~luded within the "Metri4iochoet;Uscomplex". If Potamochoeroides does not
.,,;;;~)

belong to tfie abovementioned complex, then what,is ~s position relative to the other Plio-Pleistocene
'}. r-

African suid.,,?

(j

(I

Past (Dale (1948; EWer 1958a; Cooke 1918;•.Cooke' and Wi.l.kfuson1978) iimd present study has shown.
'-'

that there are a large nWnber of anatomical characteristics which Potamochoeroide« bas in common
J

with Poiamochoerus and Sus, The following similarities between the genera in question are not

c()nvergent'\Vith reStJectto the ?ther P1,~?Pleistocene African Suidae, and hence are ~dicative of the

phylogenetic relationship between them. Potamochoeroides and Sus are similar with regard. to the

\) following characteristics:
()

" .{J

(\

(;::?
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fossae fs;>rthf}origins. ,of !;lielevator aD.~ depressor rostri muscles; toot of the zygoma; presence of an
o

upper P1 an4,.thealveolus for the lOWerPi; structure of the upper P3; shape ''Of lh~ anterior part of tpe, \..... . "\,
o mandible.

Patamochoeraides andPotamochoefUO are similar with regard to the following cltaracteristics:\
o . II

posterior wid~ning of the .uasals~.structure of the ]ac~a1, the '@enoid, .the, pterygoid; the uup~r and
d . 0 "

low..er prem.otar.. s.~.a.:Q,.. a..•.'S1.. O.•lar.5 are ..stuct.Ut.ally "Ie.ry similar; the lOW. er.•..••M3 in Potamochoerus is i~ilar in
••••. ·.·'0 .. 1,;'))\'. . • .

5tructuE~'~<9'thG,,;pqlamihoeroideSllowerM3 group one specimet{<.
(, '. . . D

'Both Potamoch~rus and Sus have similar upper and lower canines, very similar to Potamoc:hoeroMes.

It thus appears that fotamoc/tof!roides is closely ~elated to Sus andJ'otamocnoerns. Both the latter two
o a . . }/

genera are rogarded as anatomically primitiVe a\Jdconservative (Cooke and Wilkinson 1~n8).In order

to examine the "phylogenetic position of P()t4mochoeroid~$.! its phylogenetic affinities were investigated

relative' to Potamochoerus, I(o/po,;hoerns) Hyloclloerns, Metridiociloeruso and Phacochoerus. The

abovementioned spcgenera can be regarded as h\lving a common ancestor (Cooke 1978): A S!ff-like
o -

'form is generally regarded as ancestral to the six suid gl}J)era(Cooke and Wilkinson 1978; Harris and
c-

..'White 19,79), thus their phylogenetic hist?ry is e~mined' as a .group. A eladogram was constructed
. ~ ..

(Fig.:32), based on features considered d~rived rel~tive to p~itive ancestral features (Mayr 1974;
. ~

Disney-'1983)., The'. folloWing character suitr:s w~re detetmme(l, \'US,Shared rlenved anatomical

feaJutes in' <:omparis()nwith" those pritniijve c~)aracters of'Stt.s (Cooth ~d Wilkinson 197~). The

polarity, or,dire~on of evolutionary change is.in general agreement with relevant re~earch articles

(Cooke and Wilkinson 1978; Harris. and White [979). The derived anatomical features were partly

detertnined't'rtlm the .present 116search and partly fr?tn" Cooke and Wilkinson (1978) and fIar~~iJ';

Whit¢ '(1979). This clad?gram is cfu'ected on a' gent:ric level, thus, a~, far as possible, anatomical
o

features appn¢llbl~to the entire genus Were selected.

I)
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_,_,I", _" :" ' ',', ,', '''' , ,'. ,'" ,",. ',' ",', ;, ", _ " ,.J

Suite 1: (Synapofuorpbies seplll:atmg Po(amoch2Jeroide~, Potamochoe:Us, Kt}lpochoerus, Hylochoerus\~, \,, , - ",_' " ,',' ' o _;(~~

Metridiochoerus andPnacochoeru» from Sus sct()fa)

1. Nasals widen afthe"canine alveolus
'';';

, 2. ZygoJlla laterqJly expanded in the male

JJ

Suite 2: (Synapomorphif,s of Potamochoeroides and PotatrWchoeTlls)
, u

'::;1

1.Q:l!.l1plete dentition,. upper and lower P1 often shed \0

. fi
2.1>4 sim.i1at to Sl(sbut more square)n.cross-sectton

3. Ml and..~sim~ar in structure t6'Sus; but more pypspdont

4. Posterior widening of the n~$als
u. " Lt

, ' 5,Wtate<i'''';u, of the ~f,I.

Suitl'}:3: (Autapomorphies of Potamoclweroides)

1. P2, 1'3 and P4 slightly redu6ed in size relative toPotamochoerus

2. M3 structure similar to Potamochoaus but the ta1011!talonid more developed
, " <', ' ' ',' , (, '" ',.

3. Short snout D

:\_, ,,' _' (!,'.:',-" _ ','.; ,'. " ,.' ',', '" ,'_ '" ,>, _,' , u

4. ~ossa' If)r origin oflev8toJr. roste! mu.;cles, high, ~eeply scooped ari,d Sus-like.

S. Fossa for origin of depressor rostri muscles, shallow and Sus-like
6. Frontal broad betweell the J)rblts

;I .0

Ij
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'! . (,1':" v.:

1.M3 similar to Sus but latdtat piUtr:.Jm()~ecolumnar in shape,:' \1"" '.,.... .
il.

2. ~ftnarrow supracanine flange in~e male: rugose on qpr~a1surface

3.Fos~a for origin of levator rostri muscles s\1l~~vv

4~'FQss&ifqrthe origin of the depres)t rO$tn:~:~e~~lYs'1Ooped

5. QJstinct sm.<lllshelf ,l,t'tb,e back of the symphy~is

"

Suite 5: (Synapol:norphi~,~ofKOlpOfb.()etii'1~~iUocnoerus,Metridiochoerus and ~~acocho~rus)'
• I . C)!i!1 1,-,

l~Large upper cani1los

2. ~ppel: caruye projects outwards
.f (i. r;:'

3. Reduction\~ number of p'rrihtolars

4. Lower camnMverrucose &roval in cross\:1f;~~~4J\ '
o \ ,~\~

5. Dorsally concave frontal, slight develClpmebiiJf stipriili'rhitaf ridges

6. 'Jugals laterally expanded
o

7. Broad occiput .F-i.
r"" /'

~.•Dorso-ventrally fltlt~~neaoutward 11arll1g}ow~t canines

Suite 6: (Synapo1l1orprues of Kdipoc:Izo6rus and Hyloclloerus)'
co ,11)1 ~'.>,,,

,~.;,( .
o

1. Cbaract~clstic tnMe upper canine structure, robust IUld ollt£laring
o

.:2.. Bulging, inflatedare~ of hollow bohe on the eygomit
I) ..l\

,"~; <:» Supraol·bital ridges

4. Very broad occiput
. '. ~

5. Very inflat~.d ~$rp,1,lsJfGllowed t>Ya nal'to~g, leve\lwiththe nii~191eof M3

o

63
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Spite 7: (Autap01110l'pbies of Ko/pochoerus)
'7,

1. 10 moderately hypsodont, talon/talonid developed
o . ... I

2. U~sh(\p~dlower ciullne i\

64

c

1. M3 brachydont, talon/talonid expanded

2. Long low supracanine &nge
,:. o·

3. Broad occiput

4. Sagittal crest on occiput

S. Temporal condyles lower than the fora&en magnum

6. Flat profile of symphysis.'

7.,Wide mandibular angle

a.large overall, body si~e

Suite 9:, (Synapomorphies of Melridioc;hoertts and Phacoclloerus)

1. Small peglike incisor~
o

c

!)

2. Root of ~8op!:a raised and maXilla heightened
(1 (\

3. BrainClise anfe.l'o ..posteriorly shortened 0

4. simphysi.s,sQmewhat fl&tten~d, square anterior borae\'
o 0

",0 ~

5.Highas()euflbrg·n~llS ofmandibl~'

o

o

o
c '
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Suite 7: (AuraJ?()morpbi~$ of1<olpoc~Oe1U$)
«0 I.)

t.M3 moderately hypsodont, thlon/talopid developed

64

1/

2. U·~haped lower canine

3. Long •low broad supta,carline flange ill the male; n;;)~se on dorsJI surface, somewhat similar to

Potam9Choeroides

Suite 8: (Autapomorphies ofliyJoc/to(Jrus)

()
{j\M3brncl>YdQ.nt. talo./tru;;ni~eJtIFl.d

2. Long low supracaninc flange

3~Broad occiput

4. Sagittal crest on occiput (f

S. Tempotfll condyles lower than the foramen magnum
o

6. Flat p~of'Ueof symphysis

7, Wide mandibular angle

8. large overall body size

" 3. Braincasean(ero-posteriorly shortened

4. Sym.physi~s01l1ewhaHlatten$d, ~quare afiterior borde!'

J5,High ascending ramvs of mandible

II

.::;,

II



65

'1')

Suite 10: (AutapOmorpbies of Metridiochoerns) c

1. Characteristic early wear of M2
o

3. Long low bl'Qad supracanine flange inmale rugose on dorsal surface.

Suite 11: (Autapomorphie's of Phacochoerns)
l> _,i

1.Anterior molars shed

{\
2. M2 and M3 highly specialised

o

3. Front of sn.out droops markedly below the occlusal plane

4':Ft,\/tal very broad between orbits

5, Orbits greatly elevated

6.Temporal condyles bigher than the top ofthe foremen magnum
Q ~J

u " () "
I)

the cladogtam (Fig.32)~although ~jn1ilar to the one constructed by Harrls and White (1979, diffel's in a

number 'Of aspects:
':;,

fIrstly, their cladogram is not strictly correct, since NYalfzachoerus and Notoclfoerus apparently do not
- . \'

have an ancestor Incommon \\1futhe other Pli,o-fJeistocene African suids (Choke 1978; Cooke and

Willdrlson 1978)and thus canttot be included ill the same eladogram, Although essentihlly the same in

terms of taxonomic rank, Figur~ 32 differs in that Potam()qhoefOid~'!I and l'otamQclJoerns are regarded
(/

as slstee groups, whereas Harris and White (1979) regard l'otamoclt08fOldl!s as part of the
1'. ,

''Metridloebocrns Gomplexfl, III Figure 32 PotfJmochoetUs is shown. to be more .advanced than

Potamochocroides, 011 the strength of· fewer Sl4s~like 'features. Similarity, KolpochoerUs and
{i ,.,:

Hylochocms, and Metrldioc/Joems lind PlIacQCl Altus, are regarded as more advanced (In the basis of
'I

fewer Sus..llke cll~racters. On this basis, it seems that the Pota1fJochoeroides is there ptinliUve than
':f

previq~ly considered. 'rms could mean that the Limeworks Membl}t 3 may be older than cOl1Siaered
'-:-'·\1
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in pl'evimlSsuil~iosirat.i~aphic analys~s. Yrba (1981'0) for op,~,postUt~te~ th,at Member 3 contains a

Pliocene assemblage with. particular, airurlties to th~I"aeto1il Bed~jin E~t Africa", Leakey and Harris

(1987) gave a Potassium.~Argon date of 3.tI-~+- O.12~jr ~4.:32...+..Q.Q6myrfor the Laetolil beds,

5.1.2 No/ochoems.fJopensis c

Notochoerus from the Limeworks ~ad previously been classified as Notochoerus capensi« by a number

of resef,ll"chers (Cooke and Wilkinson 1978; Harris' and ":N,'bite1979). The classification was based on
" 0

the twe·ntyone sp.edmens studied in. the B.P.I. collections. Dti~ to its fragtl1entary nature, it is not
, ,<::>

possible to revise the' taxonomic position 6f1he Notochoerus collection, the few comparisons made with ,

East African specimens indic~ted a similarity WithNotfMI,eonts ctipensis. On the basis .of'the antero-
//. . 1;::;'·" ,,)

posterior length of the lateral wall of the lingual" face in ¥3, it appears that Notoclioerus capensis is
;:'_'f" '--,

distinct from Notochoerus cui/us and Notochoerus scott! (Cooke and Wikinson 1978).
""" F 'II .,

Cooke and Wi1kinso~ (1978) and Hartis and IWhite (1979) constructed very similar p~ylogeniecAJor
o

Notocboems, in whic~ it is derived from NyanzaclloeTUs. Notophoellls euilus is considered generally
1;<,(~,,;\:1

more pdlllitive and an~esttat to Noiochoerus capensis, whl~J:t.in turn is regarded as ancestral to
(I !I I, _,',- , ,~(:;

~I. .,

Notachaerus scotti. o

Jj

5.~PAlAEOECQtQ6'fc, o

o

a '~"

IndicatiollS from the l'otamocltoeroides skull an,atomyare that .l'oH,·f&':lweroides' feedillS habits were, ~.
" If,! II

in many ways s~ilar to those of the extant Potamocitoetus (E~er 1958b). l'he present study shows

that this is gene.rally true, O(l the basis of i'number ofadditiouJl]. t&ato~ica1 characteristics.

o

o



The PataMdChoef'l)Jdts p,tl:>l:Ysoid bOlle. (Fig~:t7)t as, in Pot4mocho6tUS (Fig.2Q)1 prQtrudes";oitll'tber
"... .. <..:

"
venu-ally 'than in the extant PhaCl)cheorus, this $uggest~ that the internal pterygoid muscle Was small ,-1) ,

and reduced as in PotatpochoeTUs (Ewer 19S8b). This in turn implies that the temporaUs muscle was

a<!Aptedfor a qpick snapping or chopping jaw action, typical of the Olllpivore t;amochoerus (EW!)r

1958b), as opposed to the grinding jaw action in the herbivorous 1'1Iacochoerns (Ewer 1958b). The
{J

;pC sb:Uctm;p of the,lingual face of the mandibular .r~us in l'otaIH,ochoeroides (Fig.25) is_itt to that ini!
Potamochoerus ifI that a large deeply scooped ve.ntraTface is present, which served for the insertion or

'~

an enlarged digastric muscle and is associated with a chopping or snapping type of jaw action, ~s in
0.

o

The 'paragraph. above indicates that ]lotamoc!lOeto{(ies had similar masticatory habits to the extant
c;

omnivorous Potamochoerus. f{owever"the hypso~ont elongated M3 in contrast to the brachydont M3

found 14 '£()!:tpwchoerus, indicates a response to rapid we~ of M3. It appears tb~t it is a grazing habit
~.~ .. .

which requires rel1ieated periods of mastication and thus causes, teeth to wear down. rapidly (Brink-

1987). Dental. wear seems to reflect contact and friction between opposing teeth, rather ~an the

abrasiveness of food (Fortellus 1985). This supports the conclusion of Ewer (1958b), that the

Potamochoeroides diet, in contrast to that of Patamochoerus, did include a large proportion of grass,
\] '. ... " ('

"

The high position of the levator rostri fossa'and the shallow depressor rostri fossa inPotamochoeroides0: .

(Fig.9)Gare in contrast to the condition. in the extant Potamochoet'()us (Flg.14). According to Cooke and
I(

~fk.inson (197S), the,~echaractedstics at: typical of Sus scroJ:a. This implies tllat irlPotamochoeroides \~.)

(a~ in Sus) the snou~ was. possibly not used as a specialised digging and rooting organ as it is in

l'otamochoerus (Ewer 1958b).

Tbe"hypsodon.t nature of the Notoq!loerus capensis M3 and the reduction ln the number and relative
.1
'f c f)?

size of the premolars Indicate that; as hl the extant .P/Jacochoerus INotocltoe'rtlS ;was altnostiiexC::lusivelya
o /

grazer (Ewer 1958b). Its large ,~e and the preSence of a nuntber ,of other large g.razing animals (Vrba
\.

iJ

Q

: .

.'
, 'f ....



o !h<t ~tieafbtr !habit liIf Pl)ttlln(1J!lt()(Jfoides i9'howi indicates the presence ·of varied vegetauo1l. types~

"'Jjh;ea,vp~nt.dt~~aey' Jtabit$ 0f )!()tttmooho$if<:Jia(!$ .$h~Thianil Nct()C}t/}elt(s capellsis suggest the pl'ec:pee
(~\ r; \'

·af a ~(lte e~e1l.SLvegtillSsland than at pl'~sent, 'l'hec.Vaney floor at the tin1e"of dep~~!tion of the

o.

o

it,;imillwom br.ecoia was mueh higher, therefore a more extensive grassland can be jnf'erted (Kitching
':;)

pers.cottull.). The slopes of the ,dolomitic hills in the Makapanc.valley are normally covered in coarse
o

() (' (1

81;asses,and it is evide~t that what is vast I,:rOPland 'today was grassland (Kitc.hing pers.comru~.

o

5,13 TAPHQNQMY

If 'the mode of'accumuiation of the extremely bone·rich·Makiipansgat Limeworks Grey Breccia has
o 0

been a controversial issue eVer since. Dart described tb.e deposit as a midden of the dJrmvorgus,

predacious, bone-collecting and tool- making homini.d Austra/(.ipithecus prometheus (now known asA.\1 (,~

a/ric(Jllus) ...." (Magalre W1~980p1).
o

~(\'i\

Discussion in this se~tion is confined to the (!Jey breccia (Member 3), since it bas yielded most of tP,e

suid specimens. Study of a number of Unprepa::ed Member 3 breccia blocks containint~uid specimens,

and, accoidillg to IGtchlng (pel's. comm.), it would appear that indivi~11al suid specimens are generally
'J I

i',

closely assoCiatedPwith individual specimens beloqging to other tnammalian form~ such as hominids,

hyaenas and bovicls. It t~tefore seems that, in considering the taphonomy of the Llmeworks fossil suid

\(!oU~ction,the taph.onomy of the entire fauna should be included.

Q ~

Little information. is" available on the provenance of individual fllurt'W specimens. it was therefore
(j .' "

nece$Saty to .e.x_i indi'vidu~ fluld specimr>ns for bone danxagmg patterns wbich could be diagnostic
o. J •. ,

~ i~ ttl thehrmc al.1oumulatins.agents {M!:\guwe" Jl:P80;:Brain 1981). In.tbis way nn::attetnpt was made
c

~
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o
o

to iuvestigat¢' ,nxf'J t~phonQntY ·<if the ;suid, IWl1e@ian,. and Us b~atitle; OIt the t~ph~Q~ nf ~e l)n¢,pID'ed

!o$sU£atmal ®U~ctiQ1lS.c-

o (/. .... • ..
Two broad catcgoties :Of Ham:age or lllodification to individu~, shld .specimens can be defined:

,,'" I} 17' '"

n1o~~tion due to biological, taphonomic ~gents and modification dueo'to non-bio1::-gical agenCies ,

(Brink 1987):
,0

Cates~ry of modificauon Description of modification
I'

Biological 1.punctate depressions
''t_\

o 2. ragged edge !5ltawing

3. skull roof with punctate-type hole

4. Fragmentary canines

N()n"bi~logical
Q

o 1. calcite crystals in marrow cavity

2. "swoUen"bone
c

,j)

~ '. ~'. ~
the biological modifying agentg, 1, 2 lind 3 could be attrib:1ted to 1yaena action (Maguire S'lt all 1980).

However, the pun.ctate depressions and the r<igged edged gnawing could also be attributed to hQlUinid
(.I' \.. 0

"

activity (Maguire .wu. 1980). These two featutes together witll\the hole in the skull roof? were thus not

," c. ~o~~ered as evidenc~ of ~yo.ena activi~i ~n the Umeworks fossil collecti~ll1.

(J

Although study of the 0 suid ,cc.)Ue~tion thus does not indicate that hyaenas 'were definite, bone
,:;J

accumulatfug age.9-tsj prbviot1s taphonomic st\ldi~s (l3,rain 1981; NiJguirc d 198Q) show that hyaenas

and other I,!atnlv()re; probabl~ were majo!' bone a.CCUtliWators.oftlte fossil fauna. Since, three species of
I: "

" ',>

.'.','



'~: I'

,Ilhmt~~, 0f..1l $ample of Mettibet 3 breccia. showed ;pvldence Qf :PO{CUp~. damage, ,indicating. that
r; . ,-)' '. f}

"
'.' porcupines had little do with accumtllatin_g Member :3 (Maguit¢'~ 1980).

-: 'is,,''

A number of specimens in ~he collection appear to reflect hominid activity. Within the suld ~9Uection
~ ~

are eleven.,upper and lower cauine ffagntents, longitudinally spllin h~ and si:tnil~" to' the splintered "
0,,, .. '. ,........ i,\ ;) ..' .....,:. " .. ' . ', .' _ ('"

bovid lon8 bone tool fragments described by Datt (1957) (Fig 33). There appl~~ t~ bifscrape matks

along the sharp antero:ventral edge which'is typical of hominid activity. DaEt (1957) attributed this
o

\.'

type of canine flf'e modification to the activity ofAus.tralopitheclJs a/ricanus. ][C,1.$tJf):-t,~pggested that
t.,.l.t, ;~iO

these canine fr~gments were used as tools by 4ust(alopithecus a/itcanus. D:1mage tCl'\~ . ~fibchoeroides
f).. . '.- .' '\) I.' . . ." l,~':'_, ";'.

"
specimenM1391 seems to'indicate ppssib,le human-like activity (Kitching pers,comm.)(s~e description

inChapt9r 3 of M1391).
I.r

The non.bi~loSical agen¢~s can also be valualxe Indicators of tapho~omy. The presence of well
c. . IJ.· . ~\':~;.:

, formed calcite crystals in numerous suid specimens and other faunal remains, indicates the presence of

supersaturated waters (Wens 1971,), Thisl and th(:presence of a 11umber of specimens "~oUen" due to
" v

submersion in :.vater (Schrenk 1.984),supporty fbe 119Pothesis of Maguire ru..al. (1980) that w~ier was a
L"i . .., --;,

I)

possible bone cdncentratinl~ mechanism for the Limcwork~ faunal ass(#llblage. This hypothesis is
!_j - ,

~.~ -
based on a study of bone orientation, using stereographic"PX'ojections. The results of the projections

- 0

idaicate that a ci,)mblnaticln of water cili-rent action and gravity, were responsible for the present
. . Q

o

configuration of the bonea, r:;;
f)

o

{1

An aclditi9nal aiJ in elucidating the taphonomy ~ age profile. Age protUes can be used to determine

the ~ssible carnivore Or' hunter responsible for the parti~u1ar bon~;(!cUmu1atiQIl. Brink. (1987)

cansldered thattbe age profile of a prey populati0!l can be indicative of the hunting strategy. Hunting
"

strategies in tutU, may be ,~pecific to the hunter. Thus by eXiunining the age profile of the Limeworks
,!

sui(l!~ollection, l~sitputer ;01.'accumulating ag~nt call possibly be identified. The asl'lltl1ption that the
o ' ;'-1

sulds w~ieJ?i'eyed or h~llied' upon is 'bas.ed on above mentioned points relating to bone damage. The
Jj !:.,

~ge pro(lles, for both f(}s~iu\genera reflect of a normal living popiUatioll (Kle;::inand Cruz-Uribe ;0
, . "it (>

"./

{i



l\

~l

. h'.. ' • '.' • .' ... • . «(I,1984).. iii'f(his:paral:\u1ar :case ,it is eVident :that tbeJro:gest gnmp of fOS$~ 1:on~isl:$Qf'marJ~1~d_'iIts';

probably at tb~ optimum r~prodlJictiV'eage. The groups of old adults, immature adJtts~\aud juvenilc.
c;' ur)

i~dividua1sare smaller. Such a normal age proille bas been 'interp{:::tedas,a catas~ophic age protile

(Klew, and Cruz- Uribe 1984). These authors also stated,that.the catastrophic age profile could be
')

;/
•. .I_~

fixed by ho~~d bunters, if, for example, the hunting was carrii1d out on 'a comlllunatdrlve b3Sis and')
"_ {), .(,

the _aIswe'ldriven into a trap. Individuals of various ages'l,n accordance with the age,proportions

of the living J~pulation would. tQUS be killed. With regard tp dhnivores, it appears that fblids tend to

pick out or select their prey. Mature, prUne adults are Ukelyto ,bo the largest group, with me groups of
(i

old adults, immature adults and juvenile individuals. smaller. The .age profJ1e of a fella bone
" . _" . '"

accumulation would thus tend to be normal (Brink 1987).

"Thus the scenario sketched by Maguire et all (1980), .inwhich hyaenas and other carnivores(!<!1'eseen as o '.,.

o

important bone accuruulat.(~~ agents (hominid action is not discounted), and a combination of water
\:) 0 .. _ .. \1., .. .. ,t .. 'i

~ "~ '. . .
cl,!rtent action aftd gravity ~wportant bone c,pllcentrating agents, san easily b,)eenvisaged itt terms .of the

;~,l-q
j;.... .. ,''','.. .. __ ".. .. ".." G._.... . ... ,' __ .. .ill.,' __ ,-C_ ,-,

present ~tudy. "1{agui((}!et .....all,J~980) stressed that a variety of animals w,ere probab!r involved,
U '0 _._,.,_ .. ,J. ......• II

1,).. :.... .." t/;:;;;.<",_~:~,'.. _:_ _o __ • .." .. ," .. .. _ :.. '_.. ~;~

induding hyaenas, plJrcnpmes, 5abre~to?tbeU cats as w~lh as nominids. The age 'profIles of tbe
I>

Lirtieworks smds Indicate that felids may ~'iwebeeN at least partlr responsible for bone accu.mulati~n hl
\t 1(\

'•••..'~:(~ember 3. Additional evitience for carnivore activity can be found in the genel'al.distt"ibu'tion of the

fossil suid skeletal parts. 'this collection is exousively made up of cranial material, with tb~dentftion co
(_;c n·· . . () 0 .. \\ ((

,,0 ..._,

the Jar~est section. This could be d'tl'e tq. §ampling biases, but it could also be th~' rr.sult t1£othe~gt:n.",,,,,~b,"
\) -:

vuhterability (lfthe postcranial elements to the bone breaking activities of scavengers (Plenaar 1969):'

o

Co
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o

Study of the ~oIJplt\te, pt'l:lp:red Pot(Jffl(JChoeroidcs shawl collection compared tg relevant fossil and

extant ~~ds indicates that t~e former '''is genericallY. distinct· from Mctridiochoerns =:.A
cladogrcm, constructed to esta}JIish the relationship of Potam()Ch~roid"s to the other African Suidae,o . ow cy . u

,;......

shows tb.at Potamochoeroi4/Js and the "extant Potamochoetu$(,~~i-)'sister gl'opps. This, suggests that
o u 'n
Po(amochQIJroldes was mot'el)~itive and may indicate that Potamochoeroides is older than previousr-;

.. ~, ., .. ,.
considered. On this basis kis possible that Member 3, and Australopithecus africanus ate older than

previously envisaged. Possibly of a .sitnilat age to the Laetolil Beds in East Africa (3.49+-0~12myr ~
(i. .,

\)
, /{';)
(l n

co ,j ,;.,.

the £nilCU;,ity ()fPot(lmot~'!Jr;fbide$ to P4tamochoetus with regard to a number 9f anatomi~ features

indicates,that the\1former was Qmni'torous. However, thlLf!mctional implications of the M3 molar" .. -
structure shows. that the diet of Potama.;heroides probably included a large proportion of grass.

~ . . . . . . .' . . 0

<'J

Notochoerus capeusis appeatll to have been a speciaUs~d grazer, similar in this regard to Phacocheorus

i'ilhiopiCUS.

o ~

The palacoenmonmental implications from-the two fossil suid species are that during the deposition of

Memhel' 3, the. Makapan valley environment was similar to the present, but with more extensive
·c;

"The taphonhxny of the fossil suid bonISaccumulation indicates that the suids probably were hunted. by
(J n

carnivores including hyaenas and feUds, and the hominid Austr4/opitltecus ajricafltts, and that the suid

bone accumulation may have latet' been concentra~ed, together with ~pe entire f~;unal assemblage, by a
jf

comblnation ofwater current action and gravity.
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A:BBlmVlATIONS

'(.,a~tero.po$terior breadth

- breadth

- fossa, insertion of digastric muscle

...aarsQ-ventral breadth

dr - fossa, origin of depres,sor rostri muscle

m ~·height

1 -lower

• fossa, »taclunent internal pterygoid Jltuscle

lat/prof ~lateral profile

lid rostti o, - oriSins, levator, depressor rostri muscles

• length

..fossa, origin of levator rostri muscle

-length

mI~)t)rb.lell. ...maximum orbital length

Q1ig41~ll.br. ..~i@mum paijetal breadth

l_ ."

:par/ouc

(~piillionjears

..parietaijl.)ccipiru
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Figure 7. Table o,f maxillary and mandibular measurements, (based on Von den Drcisch 1976; White
and Harris 1979; Harris ~983).

SKULL AND MAXILlARY.

1. Greatest inner length of the orbit.
2. Maximum width of the maxilla at P3:;
"3. Maiimum width of the maxilla at M3.
4. Minimum breadth of tho parietal.
5. Dentition. '

\'.0, CanuH.; measurements: (I., maximum anterior ~ posterior diameter, h. maximum dorsal ~ ventral
.."0 d'\", lameter, 0

-;

a, Premolar length (Ll) • maxitnum length at the enamel/root junction.
h. Premolar breadth (Br) • maximum breadth perpendicular to the occlusal plane, Taken on the
enamel crown shoulders at the point of greatest breadth.
c. Molar length (U) • as for premolars, a maximum length at the cervical/enamellwe.
d, M()lar breadth (Br) • as for the premolars, a maximum crown breadth perpendicular to the mesio-
distal crown axis. .
e. Crown he';ht (Ht) • taken only on tl{lrdmolars. It is a dire,ct length from the cervical enamel line at
the centre of the base of the flrst nlajor unworn pillar of the talontld), to the pillar apex. May be
oblique to the occlusal or basal plane, but this measure must be parallel to the pillar axis, It may be
taken on the buccal or lingual side (lingual preferred). For measurment, the pillar must be unworn or
very slightly worn.

6. Additive, an4 pomparativc measures.

a. Single tooth parameters.

Premolar area (Area == Lt •13r)
Molar area.
Lt/Br of MS.
Ht/lt of MS. o

b. Tooth t.ow parametel's.

UPS + LtP4
Area P3 + Area :B4
UM1 + LtM2 + LtM3
Lt P3 + Lt P4 / Lt Ml + Lt M2 + Lt M3
Area P3 + Area P4 lArea M3 '
Area P4/ Area M3

MA...~O!atE.

"1. Maihnum width at the canine alveolus.
2.Maximum width at the postcanine constrlctlon,
3. Maxtmum symphysis length.
4. Mmdmum corpus width at MS.
5. DClltitiqp. "

As for the skull and maxillary,
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Figure 8. DorsnlYicw of Potamoclloel'oides,M1391, showing the posterior widenintofth,r nasals.
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Flgur(19. Lateral view of Polamocllocroidqs 11115111$ showing the fossae for the origins oCthe lcvatpr and
deprolfsor rostrl muscles (speolinen M1391). .
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"Fig\;ll.'~i10. Dorsal viewof the Potamodioeroldes' braincase, sho~ing the pa~ietals(spechnenM2062).
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Figure 12. Dorsal view orPotamocltoeroides supracanine flange ShOWitlgthe broad groove between the
premaxilla/maxilla and the supracaninc flange (specimen M589).
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Figure 1.4. Lateral view of extant Pot(Jl1Ioc/wenis male specimen :SPrjC 8, showing the supracaniue
flange. "
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Fight!} 15. ])OlS-A~yieW'of ~(l'~t P1!(iI.:dcltoeru'S 11l~leB~UC 11 and fent~le BPI/C ~) showing the (:;:
d1J1.el'wncebetwe"(fO 1l\nh;.~and fcnut}e lill terms 9£ the Iatcr# outward flarmg<of the zygoma. o
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Figure16. Dorsal vieW of the cxtantPotamocllOaAls lllul,eBPI/C 8 and the female BPl/e 9, showing
the difference b8lwcen male and female ill terms of the-lateral outward flaring of the zygoma.
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FIgure 18. Lateral view of thy upper canil}cof the extantPhacoc}zoarus (a), and ventral views of the
upp.er cil,nine of the ~tant Potmnochocms (b,c,d), and the extinct Potamoc!toeroides( c).
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Ftf$a,I(¢1~, Y~llw~l vil1),wpf~otmnocllotltoidc!s nnPdllary specimen M321, showing the structure' of the
~~ P,~and 1'4pr~~olo;rs: ,,' oc '" C' !}
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Figure 20. Ventral view of extant Potantochoerus s~H, BPljC 8, ill which premolar and molar
structure can'be seen. \.
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Fi~l'e 21. .V~ntr~LV1~W,~,fPcPt4'/ltQcll;;oroid~uptJerM3) M347, illustrating that this specilU~nbelorigs
to M3,talon. c~t~~9~~~r.n~I;Il." , () ,
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Figll'fe 22. Ventral view of Potanl ltltoaroides upper M3, MI573, illustrating that this specim \a belongs
to M3 talon category Group 2.
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Figure 24. Dorsal vlcw of l'olatfloc}lOerdidas mandibular, M2081, showingthe,shott SYBPhysis with the
lack of lateral compression. . .
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Figure 26. Dorsal view of eli.talltFotam6c"lOenls'mandible, BPl/e 8.
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(J ,Figll~e 2&~ie,~Pf P!(f,iQ," ",lOt;1tgerOid&S \~o»,crM3, 'M889$1\M'M1~,(}3, indicating that these
spectttlf>ns belong toM3, tal~\~ld c~tegory Group 1.. 0 ~
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,Mgul'~29',' botsl:\l view ~rpot(tmocllOero{desM2081,Jndicating that the lower M3 blitongs to!vI3
talonid cate[iory Group" 2. ,," " "
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Figure 30. Dorsal view of Potamochoeroides M821.7,jlldicatingJh~t the lower M3 belOllg§to M3
talonid category Group ~. "-:)
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Pigtl1'e32.. Claoagi'am showing the phylogenetic relationship of:potamocJlOerbidts~oother Plio-
Fbistocene Afrieaa Saidae,
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Figure. 33. Potgmoclloarold(1s uppor and lower canine specimens, It i$ suggested that these fragments
were used as tools byAllstralopitluJ(:tls a!riClJflu.r. C
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l?otamochoeroides crani.al measurent~n,~s (mm) "

number E3 M3

M1391
p81.567.4

r \)

1;'3 maXimum 'Width of the maxilla at F3
°M3 maximum 'Width of tli~ maxilla at. M3

Potamochoerus cra.ni~l mea.st.p:e,ments (mm)

number P3 M3

9 51,9
5 46. rp"
4 " 65
B 53,6

\1
6;7.4
n.B
6:?,.3

C)
n

Max
Min
Mean
Std.dev.

o 53,6 7~1.8
46.9 6i.3

54·.35 66.833\'63
6.6236313.4931t7

1\

1'3 - ml'l.ximum ~.,idth of thJ~ maxiJ..1a at' 1'3
M3 ... ma.ximum width of th¢\ maxilla at M3

o

numba'i: M3

l?AB2
l?ABl

67.6
55."9
33,6

58
70.2
62.2
76.4

1$'
" 'U

3.4
~3
U

n (:

(IM~~ Q i6,4
Min Q 33.6
Mean '.'. ~p.55714IStd. de'V'. 12. 824Q6,),,,r. ,,>,' , 0

ma\\iU1Um ',Qidt1h of the {}~aXilla.a.t ,M3
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Q
o
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o oPotamQchoeroides Uppe~ 1'2 (rom)o

,)

number lengtl1 breadth areaD

o M353
M321

1~ 9$
8.<E, "

6.2
5.5
o

57.04
(~(4.55

I)

c

"()
o

o

o

Ponamochoe rus Upper 1'2 (mm)
o

l.ength o breacK;:ho number area"
J/

72.42
73 ,lf4
62 \,4

7.9.52
61.1,
711.2

o 94.92
c 76.32

+0.2
10.2
10.4
1L2
9.4

10.1
11.3 G

10.6

7.1
7.2

6
7.16.5

7.05
"8 4

,)' "7.2

8
8
9
'9
5
5
4
4

o

(0

I~

"
\\ q

()

11.3 ,,8;4 94.92
9.4 ~\ 61.1

10 ..425 7.06875 73.,9li5'
0.576085 0.639193 9.90619~

cl1a~
Mitl.'
Mean
Std. dey.

"
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n u
u
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Potamochoeroides ,Ppper .~.~(rnm)
fi

nlUllber length
(I r,

"breadth a1:"ea

M1391
o M326

M3.?b!JI\
M2000 Y
t1,2002~'
M1872
M200]
M321
'M2048
M~31
M2010

12.6 10:8 136.D8
10.65 10.9 116.08

<h" lL 6 10.2 0 11$,32 0

12.5 10.4 130
ll.ti 11.5~ 133.4
H. . 9 12 . 5 JA8 .75'

~ 10.2 9.9 100.98
10.4 sr. 9 102.96
10 .5 (\) ..1 115 . 5
11.5 1,')6, 110.4
10.8 10'.3 ~~L24
12.6\ "\1.2.5 la.75
10.2,.,,~9.6 .. ~OO.98

11.29545 10.63636 120.3372
0.8001:-29 0.795753 14..2l(§,53

jl .f\

I'

Max
Min
Mean
Std.dev.

(~

eli

Potamochoerus .Upper P3 (rom)
'V

Phacochce rus U),:1p",rP3 ~mm)" '''''

o

number length breadth area nUJ Ii length breadth area

'Max
'Min 1\11

'~8
8
9
9
5
5
4
4

11.9
11. T'
.14.5
12.8

13 .45'~
12. 7~
,,11.5
11.35

10.5e 124.95
_10,'3 , .1~b.51 c11.•35 (·~··~164.57
11.5, 147.2
13;.. t" 17A7 • 54 '
ri, 25 142. 87"

9.5 109.25
, 9 ..9 112 :'36

>:'1u

J.5
12
12
13
11:
11

5.05 ,
7.15
07.'2
5.15
7.,,9
7.3

0")

6.1
6

6.2'
5

5.95.
5.9 ''(l

30.8
42.9

44.64
2.5":75

47
,;43.01

Max
. Min
Mean
Std.dev.

a
7.9 6.2 4~

5.05 5 ()~51~f5
o 6.625 5.858333 39.02666

1.106326,,0.396249 7.856873
14.•5 13.2 164.57

11.35 9.5 109,25
12.4875 10.9375 137.4062

1.021870 1'{)86493 23.27844
l:S
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\) c· i'i



\\

j"

'.0

\l>e-
~)

'-'Potawochoeroides Upper 1'4 (mm)
number length breadth a:Fea

;:; 0

10. 6 ia.s 144.16
11. 6 13.9 161.24
10.8. 12.4 ,,133. 92

100,65 14 .4 153 ,36 , o

10.7 13 139 .1
10. G '...2 ...2 129 .32
10.5 13.9 145.95 ()

HA5 014.1 101.45
11.4 13 .8 151.32
1l}'1 13. 3 147.63
11.8 13 ,8 162. 84
10.2 13.2 134.64
10. 3 12.3 126.69
10. G 12.4 131.44
10.9 12 130.8
10. 2 12.9 131.58
11.~ 14:5 160. 9S G

11.4 14.1 160.75 "\:1 0 14.412 172.8
10.6 ;\.2.8 135. 68
11.Z J~3.4 150.08
10.8 13.6 '146;.88
11.8 14.6 :1.72.28

c

M1391
111391

''::;1<11851
1<12002
1<12000
M303
M326
11353

o M1872
o M1875

M2012
M329 '

~ M2007'
Me007
t-t'321
.111858
11:362
M2043
M331
M2011
M2066
11333
N,Z065
MaX 12 14.6 172.8"
Min Jl 10.2 12 126.69
Mean ':,10.96956 '13 .41139 147.4286
St:&.dev 0.5:t:l674 '0. 778880 ..13.97898

C;

()

o
Potamochoerus Upper J?4 (mm) Phacomhoerus Upper 1'4 (llI)I1)

number r,len,gth
>',:r 1,;

bre,siith area

/J

Max
Min
M~au\.'~~·
Std.d~'Il:

14.'e 16.05 236.8
11. 6 12,1 14:1',26

12.5'$12~)14.10625 178.4287
0.9727'313 lAOl213 28.4618'3

8
8
9
9
5
5
4

'4-
a

lZ1
),;2 ~

14.8
12,'3
13.3

D

~1.2.7"
11. 95 "
1L6

13.7
1:L4
" 16

i~'.05
lA.5

14 ..75
12.1

12.35

164.4
160.8
236.8

197.41
192.85
\87,32
144,59

0'143.26

15
12
12
13
13

9
9.3
8,8
7.4

8.35 '

9.1
9.5

8.95
8.2
8.1

Max
Min
Mean

9.3
7.1+

8.57 I)

9.5
8.1

.8.77

o

('0

/) \) . - r. • -' ,'- _{) -- • " -,'" - ", ,- " ',' - ,.Table 4. Potfll1l0ChVOfoidas, PotamocJlOant~ andl'ltac:ocho«ms upper 1'4nt,a~Jlrements.
(~ "

1\,.

88.35
60.68

'is ,4~4
~ /)'

!\



Pota,)ll6choeroide$ Upper tooth row paramet:e~s (mm)

jj

Ii
number; Lt P

M1872
M1.391
M326
M3153
M2000
M2.002
M2007
M32r
M331
M303

() i.'t

Max
l\ Min
tMean
\<;;td dey
\' .

Area P Lt Mk " Lt P/M Area P/M Area p4/M o

023.3
23.,2

21.15
23.05
23.2

220£'25 "
20.,S
21.3
23.5

306.07
297 .32 <)

262.03
279,77
269,;1

286.76
227.67
233~76
283 "'2.e

23.5 306.07
20.5 227.67

22.38333 271.7422
1.(j606,~025.,1),5469

"Lc l' .,;.0 Lt1?3 + LtP4
Area l?...Area P3 + Area P4
Lt M ...;'LtM1 + LtM2 + LtM3
Lt P/M,,"" Lt P3+l?4/M1+M2+M3
Area PIM ...Area 'P3+P4/M3
"At'e:e. P4/M·... At'ea 1'4/M3

r;;::)-;

D 0.279 '0.151
(c:]

79.2 0.2.68
69.20

0.2/,j:6 0 0.138
0.166

o

Potiamochce rus Upper tooth rw paranlct:crs (nun)
o. .. i

8
8
9
9
5
5

23.9
230.7
.29.3
25.1

26.75
25.4

2.3.45
22.95

289.35
281.31
401. 37
344.61
370.39
330.19
253.84
255.62

c

Lt P/M Area. P/M.Atca P4/M

66.5
66

6.256
0.251

0.359
0.359

0.451
0.439

67.04
66.15

(\

0.361
0,367

0.206
0.205

0.349
0.346

29.3 401.37 67.04 0.359 0.451 dO.256
22.95 253.84 66 0.346 0.361 0.205

2.~L06.875 315.835 66.4225 0.3532.5 O.40l~5 0.2295
1.9'74515 50.85421 0,40002.3 0.005841 0.040776 0.024067n

" 1\\
1?hacochoetus tJpper tooth l;OW parameters (~'

number tt::'P
"

Area l' Area l?/M Area P4/M
15 14. OS n 112 .7
12 c 16.45 131. 215
12 16" 123.4
13 13.5 B6.43

Max
Mln
Mean
Sed.dev.

l~,A$ l.:'u.2~"
13.5 86.l,,3

15 113.445
1.250499 16.92989

0.107 0.077

, 'J



'f-

Potamochoeroides" Upper ~1l (mm)

"numbe~ 1ehgth breadth area

a M1851
M8378
M2002
-'M303
M326

c M328
" 112260
M2080
M2012

" M329
~12007
M2006
M321 "
M1858
M2065

15
14.75
14.45
13,9
15.1.

--14.2
1.5

13.6
15.4 o

C;' 14.9
13.1
'12.4
14.6
14.4

o '15

14.9
15.7~

15.85" 14
16.4

14.25
Vi,,,)

14Jy\\
15.2
14.9
13.9
12.4

15
15.8
15.7

223 ..5
231.57
229.03
194.6

247.64
202.35

225
201.28
234.08
222.01
182.09
153.76 'I,

219
227.52
235.5

" U

Max 15.4 16.4 247 •64
Min 12.4 12.4 153.76
Mean '14.38666 14.92 215.262
Std.,dev. 0.800097 0.960520 23.54004

l'ot::a.i\)0choerwstJpp~r 111 ~mm)
J~UIli~ber'length ~~feadth
I: 1\ \\

'" 8 14.5 \ 15.8
8 14.1 ",,158

\'-, - - - "'j '~>9 17.3' \16;-6
o 9 19.05 16.8

5 14,,9 ~ 16.4 0

14.7 17.7
14.05 In.l
13,95 15.4

\\Phacochoerus Upper M1 (mm)
{I ('-\/"f ,.»:

nu~Jer length breadth
229.1

222.78
287.18
320.14
244.36
260..k9
226.2'

214.,,83
o

Max
Min
Mean
Std.dev.

19.05 17.7 320.1!!-
, 13 . 95 15.4 214,.83
15.31875 16.325 250. 51??5
1.733662 0.675925 34.30719

o

Na.tt
Min
Mean
Std.dev.

area

12
12.
13
13
11

151.68
158.53
119.6

96
199.29

11.85
11.7
11 5

10
14.6

12.8
13.5~
10.4
9.6

1'3.65
14.6 13.65 199.29

10 9.6 96
11.93 r: 12 145.02

1':489832 1.678392 3,5';27391
• v: (!

'tat>le 6. POft11110dlib(Jtetd(1s1'PotaJ1.loc/t(;l(Jrtts and Fltaccc/toGnts uppe'rM;!.. measurements,
(I.

o

-.



P6tamochoeroides ..Uppe r t12 (Iron)

number length breadth area
M1391 20 020,05 l!Ol
Ml'391 20.25 21.2 429.3 I:'J

M2008 22.65 21. 95 497.17
tr1851 21.4 19. 65 420.51
M347 21.2 20.95 4+4.14

a M2002 20.25 19. 25 389 .81
M303 19 .1 18 1 345 ,71 (i.
M326 20.1 20.5 412.05.,
M20e~ t, 21.'8 20.,7 451. 26
M385 '21.6 20 85 450.36
t1328 19 6 19. 3 378.28
'&1914 19.5 21- 9 427.05
M1~93 21.6 2l. 6 466.56

0'> M.332 18 9 21 396.9
1:1.2003 22.7 20. 2 458. 5L~
M2012 19.3 20.4 393 72
M356 19 .3 19. 8 382.14
M3S0 21. 9 22.2 486.14

o

,~1
H3l~5 18 8 22 .1 415.48
M2006 :).5.4 15.5 238.7

.) M321 19 .6 19.85 389.06
t12231 22.2 22.4 497 .28
M19t5 21.2 22. 3 472.76
M1915 ~t.9 21 95 480.7
M2041 c HL~} 21.4 389.48
M1949. \ J}' 1) 21. 6 453 6.',t{, ' .

0 M2001~' 22. 9 26 503.8
M2039 "'~ 21.2 20. a 440.96
M2064 ·20. G 20.3 l!18.18

()
Max

(j ..-f~in\~'M~an
'Eltd.dev.

22.9 22.4 503.8
15.4 15.5 238.7

20.48793 20.68275 425~1944
1.59117(~i ..437327 53.L~6108
" ," f

,\,1

\ -,,\

Potamochoerur upper M2 (mm)
,';J

Phacochoerus Upper M2 (rnm)

8
8
9

I) 9
5
5
4
4

C) Hax
Hin
Mean
Std.d~y.

number length breadth area
PAB2. 17.2
PAB.2 17(). '.' 15 14

12 20
12 20.7
13 17.55
13 16..8
14 18.25
"14 17.3
23 16.7
?3 lEi.5.!!"

\) , 'i)ftit.i~·(
\\" d,~!/' 17,3 315.72

>':\'10 14 '.'11.8 165.2.
Mean 17..lf590915.01363 262.5245
Std. dev. 1.697567 11.620758 37. ~}197S

et

19.8
19.9
23.5
24.8
" 2222.95
18.6

18

20.1
20,1

22.65
22

23.6
23.70
18.5
18.8

397.~r8
399.9,9
532.27
545.6

'519.2
543.91
,344·.1
338.4

17
16.35
11.8

13.45
13;85
14.5
14.5
17.3
16.8
14.8
14.8

292.4
277.95
165.2

269
286.69
254,47
243.6/J·31:5.72'

290.64
Q47.16
244.94

,.
'.1

. :'24.8 23.7 545.6
18 18.5 3~8.4

21.19375 21.181,.25452.6812
2.307655 1.~43569 85.39202 Max"

M-in ()



a

c,

(i

l'otamachoeroides UpE,e::M3 (mm)
number len;,~th bre,adth area

:1

MU91o
111391
M14·00
.111512
"M2072
M3l~7
M3~.0
M319
M1926 (s;J

li119.27
M318
Ml929
M346
M303
M2063
M;t85
112073
118400
M1573

~ 111924
M3.l7
113(30
M2Q74
M316
11321
M8399
M1868

'~3.6
44.45
46.2
46.2
49.1

I)

43.05
38.65
43.2
44.1

44~35
44 ..35'
42.2
3~~2
48.6
50.4Ii..40
1,43.2
\~2.7
40 .•3
49.3 "
48.4

045.3 "
42.25

45
45.2
45".9

o
((

24.45 1066.02
25.4. 1129.03

p2.65 1046.43

22.95 1126.84
22."5 "
c23.8 1024.59

i\:' ... o

26.8
.24.1

25.25
24.5

23
21.5

2:1
24.7

24
zru
23.8'
24.2
21.6
26.8
24.1
22.9
21.1

25
23.2

1157.76 1\

01062.131
1119.84
1086.57

970.6
778.3
1215

1244.88
il,96Q

91'i,l.52
1011\1.26
10411,86
1064\.88
1297.1.2
1091.73
967.52
949.5
1130

1064.88'"

Lt/Br

1. 7~
1.75
2.04

,i2.'14

1.8t,
1.61
1.83
1.76
~'1J811.83
1.68
1.94
2.04

j 1.66
\.2.04
+.79
1\,78
2.. 29
1.S'

1.89
1.84
2.13
1 •.8/j

1.98

Ht

18.2
25.5

26.15

21.1

20.9
c>23~7,'"

17..•85
~19.ji

21.6
19.05
26.1

23
18.9
:1.9.1
21.1

23.65
25.1\

Ht/Lt

0.393
0.551
0.532

0.49
.0 .4J3_
0.538,.

\\

0.402"
0.457

0.444
0.371
0.65

0.538
0.436

0.394
0.465
0.559
0.557

Max 50.4 26.81297.12 2.29 26.15 .0';65
Min o 36.2. 21.1 778.3 1.61 17.85 0.377
Mean 44.43076. 23.776 1063.747 1.875833 21.78529 0.486235
g'td.dev. 3.1920591.521651 109.32d7 0.163067 2.771268 0.073036

(\

o

Q \\

;;'Tahle Sa.Poial1lflo/tocrQides.l.upper M3 measUrements.
c

II

i'l

i_)

"

I)

o



Q

I)
(.I

~)

~otamochoe~u$ Uppe~ M3 (mm)
\

number'
I)

bleadth area Ht Ht/LtLt/B~length
o \~i

640. 7fi~t
64d1:"

701. fjf
695.97

0\.408
0.43~'
O.31~"
0,327

1.62
1.6

1.58
1.68

13.15
, 13.8
10.7
11.21\

8:8
4
4

19.9
20

2Q·~4
20.:55

32.2
32

34.4
34.2

Cl

Max:'
.·,·.pMin

Mean 'I',

Std.dev.

3~.4 20.4 701.76 1.68 13~8 0.431
32 19.9 640 t' J.6 10',7 0.311

0.:::.:.<;7-'"'\

33.2 20.1625 669.6275 1.0\45 12.2125, 0.36925
1045,~.90.'216145 29;'31037 '0.035707 1.29$~64' 0.0,51217

. \J i'
. ~ .IJ

(I \'\

Phl;l(;"\lhoe~us Upper M3.0 (min),,,,_~\~~;>'.~"~/ -_ __- ~~, - G1 ,r,

\.~.. ~
~umber )~\yngth "~~eadth" area

o ~~~ .' ...'}·'tl ~~:~ i~:r ~~,~'"~·t(~
(I 15 C' 64 -,5 16.3. 1051':35

- !
f 15, 6~,~6 16.4 1043. 04 ~I' 88

PASl 46.9 D 11+.4 675.36 3m.32.
PABI l.1.it 14 663.6 3.38"1 "

14 5]..7 \\ 16,.7 8~;3.39 -e .09'
14 I) 52.a{~ ''\;47:05 '89'0.01 '.\ 5J{6
23 44

0
, ,. 15 660 2~93

o 23 44;,.55 15.2 ,p77 .16 ,,2.93
11 63'.5 16.4 10lf1.4 3,,87
11 62.85 16.fs 101'5.(1))2-, '3.89

o )',;\ !;:,.'.~ ,,,. c

064.5 11).05 1051.35 3.96
44 ·"14 '",\\660 2.93

53.36666 l!:l.80833 ",847.795 3. :373333
7.626552 0.941371 153.9432.0.394384

;-J. q~,

I)

Lt/Sr

3.01
3.16
3.96

r-,f

I'«

Max
Min
Hean
Std .diw".

o

~ .,." &h,.,. 'C~.
::,Table 8b. Potamochoems and Pllacoc/toenlS upper M3111eaSuremen(.~,.,

Q . ~;"j(
'\"-"/

I;

n ()



()

J'otamochoeroides Lower Jaw measurements,.,,(nlln)
I:_i -.\.)

~ Max 46;4 91 1.04.1 48.2
Min 3\..~ ,< 6-:3 61.2 37,6
Mean ' 39.34!58'j 75,23333 17,65 42.03333vr=: 5,058015 11.31262 18.88742 4.497~3

11M3 .... Maxi.mulilcorpus width "fl,t M3
C ... MaN.imt~mwidth at cail/!ne alveolus

c>S S71mphysis length
Pc Miiximum width at posteanine oon5t1\iotio11

,C', . '.. .\

"1'~tam6choerus Lo,,,,e:r; Jaw measurements (lrim)

numbl~ M3 C S () 1'0
\.

9

ii 0

M1890
M8Z1T
H!f367

0M1882",
,.H83c7;() .
"M~87
M18\~9
M8ZEl6
M302
M339
M2017
M384
M8365
M2081

o

)
\\

(\

)
(7=- \~;I .-:;

.c;=--===--=-~,
()

45.5
32.8

39.05
38".95
45.05
35.9
44.9
41.5
46.4
34.9
31.3
35.9

5
A
~

29.5
33.9
'30.2

,,-65,,~!
69.7

53.1
" 63.4
69.8
66.7

Ci

s

67.65
104.1
61.2 o

65.35
82.1
85.9
87.p

o

40.3
48.2
37.6

32.4
35.8
54.4

34

Nax
Min
Mean
Std.de'\T.

33.9 69.S 87.6 54.4
29.5 53.1 65.35 32.4
31.2 63.25 80.'~375 39.15

1~,(e0457 6.281918 8. 82:a937 8.886365
'.,1' ' . . . '.

number ~13

Phacochoerus Lower Jaw mea$Ur(;lment$ (mm)
I'.) " ".f' .

,f)
PAB2
PAS 1

Iii

15
12
~4.14
23
11

34.6
132.• 3
33.6
27.3
40.5

30
32.S

c
97.4
81.l~
86,1
91.1
19.5,

i.11.4, .
90

83.9

s'
72.4

54.45
65"'9

70.55
6~~'6
81.6
71.1
57 ;7

39.4 "
39.4
38 •.9
:}3.2
34.5
31.5
37.S

o 42 .•7
D

4¥O~S i).l'i 4 81. (5 42 •7
27~~ 79.S 54.45 33.2

3·g.9!4~S$ 90.1 66.9125 :n.887S
3!!IS'tOQ$S9.685$56 8.261611 2.795280

/.;.{ •• ~.,' " • • • <



Q Potamochoeroides Lower P3 (mm)
n~nber length breadth area

Max 11n 8.4 89.88
Min .' 8.S 5.9 48.97
Mean 10.2 7.575 78.2925
Std.dev. 1.109053 0.990896 16.97068

M302
M2015
>M384
M38l} 0

o

10.7
8.3

-. 10.7
11..1

[!

;:,Y-::

()

It
J/
f
\'
'~\.
)\
(f

" 0

.})

8.4
5.9
8,,2
7.8

89.88
L~8. 97
87.74
86',58

Pctramochoe rus T...ow~r P3 (mm):

numoer length bl;'eadtharea

o

£3 11.5
8 11.4
9 12.9
9 12.45
5 12.7
5, iz.;
4' 11.7
4 10.0"5

{!

Max 12.9
~in 10.05
Mean 0 11.85
Std. de..l: \Q}t8540St~

7.15
6.95
8.45
8.3
8.25
9.2
7 ,:~
7.5

82.22
79.23

109
103.33
104.77
l11G

, 32
85.41
75.37

9.2 111.32
6.95 '. 75.37

7.8875 93.63125
0.729618 13,71852

o.

".\'

"Tabl~10. PatafHQcltotJfm'd(J$ andP<>tctltt{)c/to.Gms lower~3 m~MurementoS.
0·· . .". , '.,.' "

o



o
o

Potamochoeroides Lower P4· (mm)

number 'length breadth area

1/

M302
M363
M19.59
M339

';.M8367
M201S
M20lS
M2018
1:<1310\
M1828
M84.02
M384
M3'84
M338
M836:9 t,

.M8365
M8365

11.6
11. 7
12.9
12.7
12.2

12
12».3,'"~~i2.9

13.6
12.4
12.4
13.1
11.7
12.2
:1.2.2
12.4

10.8
J.0.9
10.6
10.7
:t,:1.1
10.9
10:'8
lQ.7
11.1
J.0.9
11.8
11.2
10.8
10.7
10.7
10.1

10

125.28
127.53
136./4
135.89
135.42
130.8
129.6

120.91
143.19
148.24
146.32
138.B8
141.48
125.19
130.54
123.:h f

124

Max
Min
Mean
Std.Dev.

13t! 6 11.8 148.24
Q -11.3 10 120.91 u

12.31176 10.81176 133.1311
0.5768~O 0.3»9392 8.202180

(,

potamochoer~p (:'J..owerP4 (mm)
\',- d~}

number length breadth area
8 13.3 10.8 1l~3.6/+
8 12.6 10.9 137.34
9 16.2 'l2.1 196.02
9 16.4 12.20 200.08

"S 15.2 12.65 192.28
5 14.6 12; 175,~2

)) 4 12.6 10 126
I.~ 12.55 10.35 129.9

Max
Min

" Mean
St:d.dev.

\1,

16.4 12.65,)0 200.08
12.6 10 126

14.\18125 'l.l.37?,162;,SS7.\1
1.526830 0.916515 29.51206

o

\\

Ta})le 1~. P()tMl~i:/tt¥ei~;de&IP(!)tamodl~~~~s,~d'FhacoaljOitftl~ lowe¥,t'4 nteasurem~nts.
'f) 0 ',I

(J 0 o
c

\\
(,~\

q 0



[,'

Q

II

\1 •

"
I)

" 0

/,1

, -~'/d:
l'ot'i}mochoero:tdes Lower tooth· row parame~:lZS=(itlm)

number Lt'~ . Are~ t Lt M

22.3 215.~6 80.8
20.3 179.77
~4.2 226.62
23;1 228.06

0.275" 0.234 0.136

Lt P/M Area P/M Area 1'4/M
(\

11302"
112015
11384
11384
M8367
M2081
[/339

80.i.'
88.,3

0.155
0.121
0.135

0.155
0.121

0,13675
0,,012090

Max
IHn
Hean
Std.dev.

24.2 228.06 138.3
20.3 'Jj~.77 80.5

22.475 212 •.4025 83.2
L 425438 19.49216 3.608323

Lt '1' ;:.. LtP3 + Lt:1'4
Area ~ ~ Are~ 1'3 + Area 1'4LtLM ~ LtM1 + LtM2 + LtM3
Lt PIM ~ Lt 1'3+1'4/111+M2+113
Area 1'/11 - Area P3+P4/M3
Area p4/,t1 ... Area 'B4/M3

I,
o

1/

Pcuamochoarua Lowel;' tooth rOw parame tmrs (mm)
()::!

\\

Q numberyfil Lt P I' A~ea :p' 0 Lt "M

c: 8 24.8 "
8 24
gel 29.1.
9 28.85
5 27.9
.5 26.7
4 24.3
4 22.6

Are~ PjM Area )"4/11
'.i"

Lt PIM

,'.' 225.86 1:Il.65 ,0.402 0 .454 O. 289
216. 57,) 61.95 O.387 0.444" ,0. 281
305 .020 d

303 .41
297 .05
286, 53 ("

211.41 6.3.95 0 379 O.316 'b .188
205. 25 64.9 0 348 0.32 0 .202 8.

»

o Max 29.1 305.02 64.9 0.402 0.454 0.,,289
Mf:p \' 0 'i 22. I.} 205.25 ') 61.65 I' 0.348 r\ O. ~1~ 0.188
Mean '2(;"03125 256.38062 ~2,075 0.379 0.38350 /0.24
S'~d,d~v.;,2',28349;;2 42.26,&,52: 29,>77220 0,019710 0.065,610 '0"",045359"

\"". ~) \: '/ J) .'

·l'qa.ci,~nt;~r~l.~;~o~'(~lr tooth row palrallleCers (mni{ "
'. ....\\ . ..'. ,\,,),,..r.:~~ 'C!

number" Atea. P4IM\""'
})

o
o

o 0

, TlJ:M~:t~lp(;}taiUi?clIQ~r/!)l<le$i P(!f~ant(jQIt()!1nl~!!!tuiPJtaa()qj~(i)(1~!$10\\'01' to6tlV()W parameters.
a·", "h' 0, \'



o

", l'otamochoeroides Lower Ml (mm) o

number length
~

i~
14.3
15.3
15·,6
14.7
14:5
15.5 (\
14.9
15.4
1t~.8,
15.7c

16.2
14.8
15,1Q
15.3 "
15.2,

15

(;

M302
M8367
M2015
M2017
M2081
M20$1
M310
M1828
M2054
M384
M340
,,1'1338
M8369
~12053
M2061
M83SI"
M8396
M2060

(I

12.6
13.6
12.2
12.8
12.9
12.8
13.8
13.1
13.9
12.2
12.8
13.2
12.9
13.1'

11
14.4
13.8,
14.4,

186.48
205.36 .
174.46
195.84
201.24
188.16
200.1

203.05-
207.11 "
187.88
189.4tf
207.,24
108.98
202.76
1'71..6

220.32
209.76

213

Max
Mill
Mean
Std.dev.

16.2 14.4 220.32
14.3 11 \171.6

15.15 13.105'55 198.1\4877
0.462180 0",808614 12.74612

Potamochoerus Lower MI (mm)

I,)

number length breadth area
Phacochef~ltU5'..Lower Ml I~mm) ,)

o

If\vmber length b1:eaJ~l:h area

o

8014;05 12.15 170.7
8 14.4 11.5 0 "165.6
9 17,85 13.55 241.87
9 17.8 13.9 247.42

c 5 15.95 13.35 212c93
4 ~\133"5,,5

7
; 'U, 6 15",18

4 J) · 12\:\6 172.62
Max /17.85 13.9 o 247.42
~in {/13. 55 1~..;5. 157.18
Ma~n 0"~f"32$137 12 /~642a 19.5.4?42
~t:d.dev. }t.73881~ O.88~$Q8 35A~400 ,',

~,,~ 0~ .' .~

o

r>

()

"p'

o

12
12

',.'
12.7" <c,' ,~10.5
12 .5 C:;::' 10.7

()
(J

"

I(
\\

133.35
13~;.75

=

(J' ,

G D
o 0

J)

(I

a

(I

co



,.;';..~

~I

Po€amochoeroides Lower 1'12(mm)~
number length breadth area

1'1302
M8371
111839

" M1889
M1886
M8366
M339
1183''67
M201.7
M2081
M310
M1828
M8373
M2054
M307 Q

M1882
M384
M338
M8369
M8365
1'18365

20.3
~ 21.1

19.8
20.9
21.2
21.7
21.5
22.1
20.1
20.9
2L.4
21.5
2fl.5
22.6
20.6
18.8
22.1
20.3
20.9
19.2

19

Max
Min
Mean
Std.dev.

17.2
17.l'"
16.4
17.7

12
18.3
18.4
17.7
17.1

Ii
18:,2
19.3
16.7
18 ..5
19'.2
17.6

17
17

16.9
16.6
16.5

349.16
360.81
324.72
369.93
254,4

397.11
395.6

391.11"
343.71
355.3

389.48
414.95
342.35
\'118.1

395.52
339.88
3'15.7

345
353.21
318 ~72
31~~

22.6 19.3 418.1
"18.8 12 254.4

20.78571 17.25714 359.0152
0.,9991"83 L 436785 38.15083

Potamochoerus LOwer H2o (mm)
number length (j breadth" area

°0
8
8
9"9' a

.5
4
4

11,,85
l.8.9§
024.4
~,7
20,lli
15;4('
17.1

16.9 30).,.66
16.9 320 •.25
19.1\\" 466.04
19,5' 4l~2.o65

18.65 ,,384.19
14. '7 ~26 .,38
15.1 G 25&~.21

Max"
Min "iI

Meah
Std.dev.

~d~4 . 19.5 466.04
15.4 c, 14.7 226,38

19.57142 17.26(+28' 342.76M
2.952463 1.765283 $4,33041

r

Ii'"

(I 0
c)

PhacoqhO,erus"Lower M2 (mm)
o

0\ IJ

t1umber(:, le.ngth breadth area

12
", 12
" 13
13'
.14
14
23
23

1$'.2
18.9"18.8
18.7
18.4
li.5
t7'14516,} 55

M·av /)"" 19,2
Min 16.~S
Mean II 18,1875
Sed. de". 0.859778

11.5 220.8
13....4 215.46
13.1 24(;' ~8

12.95 242.16
13.45 2,,47.48
14.8 <,259

12 209.4
12.1 200.25

"

14.8 259
co 11, 4 200.25

a2.6625 230.1037
1.070265 19.88982

o

i Qr

I)

G



D

o

o

'~'j

o
Po'tamochoerciides L()w~*'M3 (llllli~

00

number length breadth area'

M302
t18217
M§377
M8895
M1892
M3l1
111889
M1886
Ma366
M2029
M1890
M339
'M8367
'1:12013
M2.056
118376
M2081
1:1309
M1882

cs

"

Max
IUn
~Mean
Std.dev.

" !)

45.7 0 20\)1 ~18.57.
45.L~ 18.1 821.74
51.7 19.9 1028~83
42.8 19.3 826.04

c, 42.2 20,'>3 856.66
c49.8" C 22.7(.1 113,0.46

40 19.9 796
V) 47 20.5" 963.5
, 44.1, 19.8, 873 .18
'"51\\8 22.8 ,:1.181,.04

co
38.9 19.7 766.($3

(j 47.3 0 21.2 1002.760
43 20.1 870.33

~ 42.l~ 20.2 " 856.48
45.3 19.4 896.94"'
39.2 ,,20.4' J~9.68
51:8 lID.6 1067.8"

~~7,8 ~~,,4 1118.52 ,)
·)JI'7.2 f9•9(,C'g39.2.e'

o

LtlBt lit

2.27
4,5
2.6
2.2

2/b7
2.r~
2.01
2.29
2.23
2.27
1.97
2.23
2.15
°2.1
2.,33
1.92
2.j] 5

2 •.2#
2t37

<0

12.95

19.85,

16.25

17\,8
'; 2'1.6'5
14.85

lit/Lt

0.283
1),.\

"
0.47'

0.3'13

o- 392
, 0,,552
0.286

"51.8 V"\\ 23.4 l1D1.04 2.6 21.65 0.-5S~
CC 38.9 18.1 766.33 1.92 '12.95 ~\"'283
4~.45789 20,.43684 932.3231 2.223157 17.?25 0.382666
.3.961168 1.257487 120.7330 0.18032.2: 2..934528 0.100431

o -e;i <::1

d
o

o

o (?

o

o o
«:

rl/l

o fj



(/

o

~ ..

o

o
Potiamochoanus Lowe):' 1-13 (mm) It

number length br.eadth .area Lt/l3r
"

8 29.75 ~i ~\6.7 496.82 "1:;8~: . \'8 28.6 11.05 487.63 I.68
4" 35.2 ", 19 668~8 1.85"

1J ,'. ... ,.(1 \)

. 4 Ji "34.1 is.s ,641.08 l.81
G I ' \l d

Max )/,! 35.2 19 668.8 1.85Min ! 28.6 16.L ,487.63. 1.68
Mean ",J 31..9125 17.83~7!)573.5825 1.78
Std;dey ' 2 ,'t~.4721 1.022481 82.01005 0.062849
II· ".. \). . c.

(

Ht; '" HVLt

9.5 0.319
11.25 0.393
11.2 0.318
13.1 0.385
13.1 "0.393
9.5 0.318

11.2625 "0.35375
1.273467 0.035365

q

49. 9 13.65 681.13 3.65
49.05 14 686 .7 3.5
{~5.5S 12.1 551..15 3.76
"l7.4 12 ..1 573 .54 3.91 (i

15 610.1 13.7 823. 37 4.39
IS 59.~ " 1113 .65 806 .71 4.33 il

u14 50.9" 16.1 819.49 3 .16
14 o 50.75 15.9 806.92 3.16
23 45.6 11.85 540.36 3.19 \j

"

23 44.'£' 12.4 548.08 3 .56
11 58.05 14.25 8,27.21 4.07
it 60.1 13.65 820.36 4.4

(\1-

PAJ32
PAB2
pAB1
PAl31

Max
Min
Mean
Std.dev.

60.1 16,1(\ 827.21 4.4c_)
44.2 11~85 540.36 3.16

51.725 13.6125 707.085 3.756666
5.757404 1.32'7'297118,8940 0.448559

,~. ,I ,~) II /1 . -'. ~

f~ble lSb,. PqtamocllOenls and PlIacoc/lOems, l~~erM3 m~~nre~rt'~s." '
/ 9 ,r\~~ (;,

(J(j

Q

/.)

/I 'il .



o

()

(II

o

o ~\

\l

c

o

o

o

Notochoei'us tIpper and Lower Jaw measureme,fics

Ma'xillary
Ml

nif.nber "length breadth

number

M368
M369

,)

humber

M357

MZ077

23.5 18.8
HZ,

length breadth

27.1 25.2
28 ,,7 ,!J 24; 6

Lower Jaw
M1
1eng~h llfreadth

26.1 " 147.05

~M3

100 22.7

Q ",0

Table 16.,N;otocllOems c(Jpellsi~ dentition ll1easureme.l;lts.
. \" .

II

Q (J

c



\~"

II

ys
Q Q ()

MAXILLARY

\\

"'Left. l'_".-- "II
H31:.6 e )1

It(J1~,p'It .',
M34,6 e )I
M3,l~~'''4~jJ
H3'52 (!

HI'j~lW
M1400 ~

'.' M1.573 "~
MIaS7 w
~!'l;;924 1.1
Ml925 {,a,

M2063 ~
M2072 tl n

'JM2073 II

MS399 w

I"

;T"MANDIBLE
c

R,ight Laft

M302 .e
M::i)05 'W'

M307 e
M310 c
M312 u
M339 e

"M3M~ u
11384u
M:N~38 u
1'11882 u

M18~3 W'
~11887 e
MJ.B90 e
M2013 e
M2020 e
M20110 e
M2052 w
H20Bl u
lv1836G e
MB376 d
MB397 c
M8398 ,..t
'~i,3895 C

Right. ,!

M309 W'

M311 (!

HJ.SB1 u
H188G ~..t
H1889 a
M1892 e
M2018 e
H2021~ e
M2056 u
H2263 c

~~;~~ \~~G?

~t8368 e
H8370 1$ ,5-

M8371 \i
HB377 e

M30) u
M318 W
M319 e
M320 e
M321 u
M-322 II

'11330"'2 "

,~38!) c
M1572 2
M1926 u
M1927 u
M1929 e
M1932 e
N2031~ II
M2067 a
HBlIOO e
(.'

u ~ unerupted, e .. fully erupted W' - 'Iolcll w9t11.') .. 1
(, 'I,

(J

o.

.:} 0 /}

Tablel7. Weal'. categ~ft6~of l'otl.UirochoaYoides maxillary and xnandibular'MJ spedlllens.o
\)

()

!)
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/(PPEN:DIXl
., 'f.'

.'" Dvntal n.letrics for all 5petim~nsof.t,\frlca!i.,suid species measured by Harris and White (1979).
c

- .'. ,i

0 CJ
(I

o
§l

"
0

,\::0

a .~~~ •• Q § ~) .~ ,.

~i"
g ~~.~.'t ~ ~~ ~

)~~
aM ggC§ 9,1 '~il •~ i)~ il iS~ CIt.>

<:) b ,~ ~~n iM §~ ~§
=.i1I ,U

,,::;la 3:., ~a ~ n
pl~. H ~_ o~ '\\

if II18 1 2 28 hl (ill
,i~'O Pi'· "'~ I .~ 13.9 10.8 14,1) 11,1 Iql' ~.4 II

~, ~JJ~'IR' _ ,~.p' ~I "il.4
17.1 1~.4 IS.S Il~8 :::~~:"\6>S 12.5

0,' df .'.:;,;~••~~ .13 15.)9 12.6 14.9 12.13 II.~l 6.0
I)' .... sli .'. l. 6-.".. .0 I.II 2,15 1.27 .61--l.:..!.L... .n

Dr N Ii] n 11 I % 18 61 II
R· 21.7 17.6 11.6 It•• 11.8 9.2 8.8 9.2.... :zqi() :6.$ 11.8 14.1 14.7 12.& IS.) 12.6x 74.08 21.31 18.4 1S.49 !.l.a 13.l5 10.4. IJ.16 11.1 lo.n 4.3
,4 l.l~ l.IB 1.57 1.41 . 2.05 I.M 1.34 .9a

);~.?6 17 1 2 20
v

57 II'Art!. II 4 0

R' 4'14.16 114.14 Ul.~,~165.2 11).2a a&.48
R· 8'4).9 ;blo-J.~9 299.04 103.04 2U.26 1B1.99 11~.24 \)a ii )99.92 ',1~"'t2- 193.14 2~O'4> 161.12 Irl?3 ..1l 130 .?4 .,)5ol 156 .~8 1:0.~,~i) is.a

r,t ,d 164.56 n~.l6 ;a.82 56.46 41.42 17.99 29.67 11.41p.
t. tI ~ 25 \\ %1 J I:J S' 29 III 2 IS~~ 17.S 17.0 12.1 11.0 12.1l II.~ 11.9 13.0 9,0

n+ n.9 21.6,<, 11.6 IS.~ I•• ' 13.6 11.0 1).2. 12.2.. 20.43 ,~.sie 11.6 13.a4 11.1 12.e~ It·J!j 14.33 13.1 12.2 ~1:!~ 9.0
,d 2.45 1.2' 1.26 2.11 1.1S .68 1.04 " .14

Jt ~ I 26 21 ' J 5 19 lOr. 2 17
c~. l:l.Q H.O 14.7 1%.8 14.9 12.0 14.0 15.6 10.5
Ai> 30.2 28.8 10.1 16.4 16.6 IS.S '~.I 16.B' 1400l
• 24.9 2l.S3 19.7 II.f' 1$01 1 IS. 5'2 13.56 16.11 16.2 9.8 13.0 8.0 0
,d 4.11 I.~S 1.36 La' .68 .97 1.11 .8S 1.04

At ... N 5 24 21 1 . S 1\ 29 10) 2 15 I} !:.
R- m.O lH.I 119.)4 140.8 181.78, 174.66 )02.a 110.1
1\.' al.IS 601.91 )Il.la 250.92 24~,6a:l 109.1 221.76 III .6
~ 506.5 465.560)46.12 242.18 209.9 200 •.42 j~8.4 2lI.13 212.28 119.56 141.u 12.0
.d 141.34 \o.n 3S.12 60.19 J6.4' 19.11 1l.~3 1).41 1!.J2

MI
,0·J

l.t II ~ II 9 2 2 10 27 ~ 51 8 I~
R- 16.8 14.9 16.' 23.0 19.0 15•• :~:!, 15.4 IhJ n.•
a. ,,2.i.6 25 •• 25.9 25.2 U.S 11.6 ~1.6 19.2 19.1 (::)

;;: 21.62 20.21 t9.~3
2~:;6/?

21.2$ 17.65 14.U 1&,06 Ib.5 15.~ 10.5
sd " l.lS ::!.11 2.16 1.18 r , 74 .1.1.. 1.23 r , 10 r\.':'S

." II J '.' It 2 2 10 U )8 8 13
11. !I 11.~ 1$.% n.$ 16.7 15.0' 13.1 13.1 r-: 11.6 D.4k- v'

!' 22.1 H.I 21.5 10.3 11::1 17,8 16.1 I~.O
\;)

14.9 1~.•4~ z~.Il 10.53 18.36 18.0$ 11.~~ 16.41 -;;14.64 16.66 14.0:3 14~?2 {i 16.1 :';i

ed 2~ 74 6.64 1.84 3.16 1'.10 1.74 .D3 I.~O 1..2l .98

Au" ~ , U 1 2 2 10 21 ·36 12
l- 285.6 261.12 213,78 In.4 ,~ll.3 231,0 ~30.4a 1~1.)4
k. 56$.76 540.6. 5l6,85 511.56 ~4a.85 352.08 ~IO.t 260.76 I -u
i 416.$ 42~.66 314.,1 431.48 83.08 i!90.0 217.63 JOI.14 232.3' lU.11 }30.S

" ~;d 140.9 II>.Z9 97. 2 104.17 91.02 35.54 lO.31 ')S.26 j6.60 19.17

112 ~t :£~ 2~.%
24 1 U 1 7 6 30 121 10 2S 2
2).0 21.' 21.8 30.1 21.1 1M 16.8 20.8 20.0 ".1 29.0

IJ l+ 31.3 H.3 n,o 33,1 )'1..9 l~{l 24.0 24.0 30.0 27.0 29.2 29.2"
i 2&.'5 24.07 30.40 27.21 31.43 17.$1 11.38 20.14 24.11 26.0 21.56 22.11 29.1
,d' 1.t.l. 3.0 3.04 1.88 1.41 Ml 2.10 I.U 1.71 2.15 1.91 .14

It ij 4 13 1 21 l & 6 JO '" 1~1 10 16 ~ 1 ( ."~... ma n.1 1H. Zl.:!; 11,0 In.1 17.5. I~•• 1'&.9 ';:_, ".6 18.S 17.9 , >' "J.t. )t.$ lJ.& 26,0. n.~ 2hS 23.4 Zl.6 2.1.,iI 25.1 ll.) 22.9 ;;'i le,5i~ 2/ •.1j! 2'1,~9 IS;' '1 24;,1 He•• ~1.,48 l~jl 19.1:, n.tl lO.1 I~.'.;O~l In.: "

\)
it'd. ) •. 4'1. 1.15 ~·;rs (1.08 <j.~8 hOIl !oJ', 1.41 l.~t.b 1.•.10 .!o2 ;~~"';"u

W '3 ~'Ii) 3A
I;' .~=-~~,,~"t.',. ~ 4 ~:r. J 6 '11 10 14

JI' 51 •• 0 $li.1 '1M\)41,..06 6$S,.47 4611:.3 l$I.$~ In.1) 0 c>' 364.4$ )U·68
k:,.· '1U.9$ 1I\i'~.46 8·'..~1' ~Je,4l 161.U 102,G" ",.~.4

l17.9.7
69J.O S2~,98 $)6.S

',~l . '~iI"
0141.~6 ,,8~.$Z 758.6' 6~.r.9{S nU·,6·4 $89,16 431".j,3 Hh~-I $2~.6 c. 4$0.18 46~.U m.s9
i'it.lO'j, !'IA.'5'! Iitl\$6 1020.. 0 ~$\9.0 ,94.1J 7.0:.,4, $0 .•95 M.,)I, :~1l.9$ 'S.H 9.71

o '""::0.:" ,. "~." j,":'~ 'r~)

(_:)

C'

0
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() APPENI>IX 1
o

Dcntull1lctl"ics Jor all spccil1~cll$of A:fricall sui0 spctics mca~v'rcd by H~rris and White (1979).
- '.' .... '\\."

o
Q

Lt H
a-
!l'•'sd

I)
21.1
28.)
~l.)
I.S~ .

j~
83.)8
117.55
126.05
11.39

r-,
~ 3 54 ~ 13 29 113'
rs.o I'j.~ 14.2 IS.4 13.0 13,0 12.111.. 22.6 18.9 18.2 ., 17.:1 16.2 1~.3
21.8l 21,1 16.18 16.1~. a.4S 14.~5 1.6.05
2.06 1.31 1.3~ 1.28 1.19 .91 2.51

81.1I
10.92

Are.. N 9
~.. 4H.6&
a. lQ$.89
.. 561.41
ad 86.1

2
~6.2
18.3
11.25
1,:'8

4
10.9
1~.5
12.9
L50

21 o
10.9
r,l~~
I ~.24

: 10

·1

.r ~. Ib ~~.6 I~.) n.s!/ r; 1~.2 1;., 2b lO~., It, ~.6 lt6
!l' 24.0 2$.2 ,18.P 11.3 ~ I$.P 12.2' 11.6 16.4 13.4 9.2 II.~
• 2).78 20.26 n.23 -H 3 12.83 11.42 10.% \l.21 12.9 8.03 11).15 6.4 9.0
.d ~JI~.7~8~__2~'~~l7__~.a~6~_-_·~r:~2~4~c--..__ ~I~.6~l~~.~B~0 __ ~.;9~·2~~I.~O~6 __ ~.~!:~).~.~1.~2~o~~.~n6~ __ ~~ __

'I 10 J~ ) 53 4 11 29 97 11
A, .. ;.. 462.8(1 299.5 3.~.2G 175.95 112.48 131.92 130.95 200.98 U.B.

R' 101.5 695.5 4C6.11 320.05 273.0 202.9~ 29S.6i!J2~$.Z1 I'S.Sl
"" '~11.~1 '~1.8~ )6~.0) ~31.n 116.01 176.~~ 1)2." al7.37 123.1 tU~.97 125.21

___ ~_~.d!.......!!eo~.!.7?.S....l'!..:2,:.!.6:,!1_J.lt..:7•.£l.!,.1-,lUS:",..)1.l9c_...... _~!)41!..\ •.,!,;78!!......-'2:.!2:.;.1~1_£20!!.:.J.JO~---')UI~.0~1.c_J.))..,1.:£1.!!.8....:."·'i.4~ 1• .19

~ B 12 1" 19 J~ 61 ,,) 9 ,,18
R- 13.6 18.1 1\).2 1'4.~ 13.3 15.9 19.2 15.1 "13.)
l!' no 24.9·' 21.5 2l.1 16.5 2:,,) 21.8 la.6 20.9
• ZO.1 20.~6 20.)5 11.16 14.91 18.49 .0.33 16.11 16.46 19.2 20.8____ ~.d!...~~I.~19l-~2::...I~9c_~I.~6~l~~.~------------~I.~4J.)---.~,J.I~.l~3 I~'J.l)~-J.l~.0~3~~t.~9.!!.~ _

6 12 14 25 SO ~ 9 13
rs.s 14.2 11.2 9.8 12.:1 13.2 10.0 10.9
1t.6 2103 I~.O .11.7 16.J 1).6 12.7 16.7
16.65 16.)) 12.6 11.4 11.4 Ih6c 10.99 u.c

'14
169.)6
296.\1
210.42
)0.01

55.04 '117.0

I ;~

L. ~ I
R~ 24.4
!l+ " )o.s
~ U.II
,d 2.05

~r N 6
R" 2Q.5x. a).2
i U.&a
d I.OS

))
2).S
31..$
21,94
2.7l

17
18,3
26.1
21.47
1.81

12.2 11.2

Atea tt 6
R" 2,4.5

~. m:!~
.d 29.16

ft.
264i1
'30.4
l~I.8
86.85

lS 46 2'
118.21 253.U
)n.o~ 2?6.4a
m.9S 274.96
33.25." )0.4]

(Cl.84
18.54

11
150.11
349.Q)
lZl.71
1&.66

110.96
" .za

()

o

~... ~ ,.S.It S'7 3 , 26 31~. su.s 4).$,1 401.•; 54}.08 ,,,),4 280.0
~. 64M 8~~.64 111.1$ 6$1,'11' ~19.' 4~1.4,' ,
" $7~,S~ 601.$9 $'Q.~ smO! Mhl~ 61$.41 313.77.· .321.03

P' ---~ __ ~'::.d ..... .l5.!.;1.:.!8t.l--"lOi!!Il!!..2;,J4.."""~\~:-:-;r ....!:!"~",,• .'!.:J4L. ..-!6~~A~4i.!2~~!l;66~.~'k.~~_';4~7~'~L31.65

'\;''>'' ."

us
229.68
S9~.OS
I.S8,U
S·0.64

4
426.'6
4:13;8
434.41

8.76

10 39 2 q :I
)10." lID,1S 350.76 l18.94
660.961 24).6 403.31 429.)5

361.al 41'9.61 231.13" In.01 lU.43
60.38 60.1~ 17.57. 31.11 31.65
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Dental mctrics [or all~1>ccimcl1sof African sulcispcd~S"incas~!cd by Harris and Wllitc (1.979),
I) '0 ,;=0 . ". . (j. t.'_'f

()

o
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