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o The. pmsent study exammcg ail the fully prcpamd Makagansgat Lmemks foss:l stud speamms. L _:. S

Thirty undescribed and tln'ee um.atalogned spec:mel\ wera ad; J«} to thc prcmusly dctcnbfd e
. “ ‘__. Lo J
mltect:on. _The ‘i:ramal,morpholcgy of thesc suids is campared 4 the axtant southern Athcan Suic.ae, o
Potmnachom pon'us (bushpig) and thackoem.zhﬂuﬁpicu& (warthog), and utli&r mlevant extant

ami fossﬂ geuera. A system of maasuramems was vsed to faeihtate the ﬂescfiptiﬁn and analysis of the

PR hmmorksfmszlsandmthe;ﬁxﬁpansonsmththeothersmds . :__--a‘i o _ ':- cv )
R ,;,' HERr RS S ST T y

_ (* The taxonomy aﬂd phylogany of the Iamcworks spac.ies Potamachai*tz:dev shawi is rev;sed It is shown :
B . u ,‘to be du;;inct from Memdwchoerys audrews:. A. chdogram:ﬂmtraﬁng the rglationshps baﬁveen o

Cwen speciﬂc Pl}o-Pleistocene African siid genera is pfesented, andﬂ is concluded that Poramycmﬂ?’”“*" T
. oy .
e . , _-'more primlnw and thcrefama pessibl? dider thau pmwously thought. Smcs quamochaemufda‘ ana th@

B _ E -'3:Makapansgathomimd ramains accur in the same geolegml unit =t is suggested thé't Awmlopithecua

3{. -_.'-"_-".'@ﬁicanus,mayalsoﬁeoldorthanprcviauslyconsideradi L e ot

.}. BT o . .g__' o o o “I‘.r) .. S o Cow L ey, Lo B
e ST L =

. N
L o T‘“" Pﬂlmemmmﬂ tﬂphonomy of the Limuwcrks Smdaa i axamiwl nnd discussed In
o ad that ho suids vers brought nto the cave mamy by mdators.“‘ udmg hmnas. feuas m tha
ey hominidd!ﬁwlaiummgaﬁfcms. T TR F
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: _'tensot‘ thousands of skelatgl ﬁ:agmcats, n]!‘ueaﬂy num"berad l:he remains of more anteloye, pig,and -
| . glraﬂ’u that nnyona has seen together sint:a the umc 0f the: gmat mgratwns. The boqes arc supxisingly'
N hcavy Eag!{ s lam s0 long ’baneath thc earth timt all its cells hava been replaced by calcate or silica. _' |

: SolI stpﬂf has seaped intn tlw ussue, L:eapmg precxse shape, but takmg its place, tummg it mta j

. B l.:.‘... L WL ‘ ) o . IR .:.-..". . L . o -

L '_ '._“ In an ald hut Wlth a tm roof on a umvsrsuy campus in Johannesbm:g, a magm;an presndes over aroom

| )fu]l of l:umns Row upon row of mandibles, fe.murs, lgusé testh, and hom cores lie»“ou shelyes and

.'Q‘

S trestlo tﬁ:les,ane neatly arranged in draWera, or mﬂev?mtomedenboxcs on the' ﬂoor. ’I’here are

lunestopé Theypre all fpsaﬂs rows‘uf bone tumed, to stona by ﬁme. “(Watsan 1982, pﬁ)
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. ;"i . _Figural Local}tymapsaftheMakapansgatgﬂeyahdbmgthaneworks (afterMagmrsgt_g‘jn_gas) A

. : .'|] : .\- .' I: o - - : - L '\" - N - . N b . J.ll ’
" Figupe 3, Map of thie Makapansgat Limeworks site showing the important features {after Magm g

o anurc 4 Pﬁi}logenat:c relatlonslups of the Piio-Plelstacene Afncan Smdae (a&:r Cooke 1978)

"_f_:‘}‘.‘ .

s anm s Phylegenetzc rclatxonshxps of the Pho-letoccne Afncan Smdae (a&er White and Hams_' K
51977 Harris andthtelB’B} et RIS SR

i F1gm-a ?l{ Table ofmax:llary and mand:bﬂar meaSuraments (based on Von den Dre:sch 19’115 White -

o o vs ' __:_:.anurn S DOrsalmc:w ofPotwnbchDeraides, MlBQl, showmq thg postenor Vadenmg of the nasals
S ﬂ o hgure 9. Lateral view oEPatamochamdes nasals showmg the fossaefor the orlgms oE the 1evator and .

o dopressﬁr rostn muacles {spemmen M1391) A

e Figure 10 Dorsal mew of thaPormac}wemde.r brmncasc, showmg tiw pancta.ls(spamm:m M;m&) |
| Figurc 1, Laterai view ofFotmnochoerozdes M2062, mdlcatmg that| the bramcase is not elevnted as ;c S
s m tge @:tantfhacachoe;ux ' * , B ;' 3_ s }--"‘m -

a.. - i

R _ F:gure 12. Dorsalwew ofPo;amochom:des supracamua ﬂange shomng thc brqad groove betwhen l:hc T -

pmma:nllajmaznlia and the supracamne Eange (specmen MSSQ) # Z S0

W b

v Figure 13, Dorso-lateral view ofPotanwch el ides supracanmu ﬂmge (SPeﬂmn M539)

Figum . Dm'sai view, oE Sxtant macmaé&s malc BPI/C n and fo female BPI}C 1, shcwmg the
' d:&‘erancebem*edhmaieandfcmalcigtemsofthelateralnuhmdﬂaxmgofthezygom "

B .o .\_ . . (L . ; " Lo
. . . " . . . »

3Fsgu:e 'u Stagcs i t;;e dwiﬁopment of the ltthostratigraphy of the Makapausgat L?ihewm (after- R

| K _ Figurs 6 The type speclmeﬁs of the genus Patamochoemdes [spaclmens M302 (mand;bnlard and T

\ iﬁgm‘m' Latml view, “W@Pﬂmw} msamale speumen BBI/C& showing the supracanma »



o ’-F:gme 17 Ventral mw afrogmocfwemides M2062, showmg tlm structure ot‘the pterygmd

T \‘f.--v_fj e
. '.'s'

o

Figure iﬁ Ventral View' of extant Potamockam skul}, BPI/C 8, in whmh premola: and moiar -

P T

struczurccanbesuen. g s ‘

to M3 talon categq;y Group 1

Figure 22. Ventral v:ew ofPamachoem:des upper MB, M15‘73 lﬂustranng % sepecin n beloﬁgs-

L tomtaloncategory(}roup&

w

o '_ Flgure 23 Ventrai vzew of. Poramochm&ies upper MS, M346 ﬂlusn'atmg that tins spec:men belongs

to MS talon catagory Group3

lackoflateralcompressmn. . R ' o ‘_;Ef'

@ e g W

N ﬁF:gura z& Dm’sal hew of e.xtant Pommmhammand:ble, BPI/C 8
- Flgnre 27 Dorsal v.mw of extant Phacachoem mandible, BPI/C 13,

LN

o 'Figure 2, Do:sal view of Potamochowroides Iawm' Ms Msags and M2263 m;,'hcatlng that thes¢ .

| spgumt;.ns bclongtom talomdcateguryt?rroupl _ T
. Figure m Dorsal iew of Pofamachoermdes wusg mdwatmg that the- hwer Ms bebnms to]

. £?

Figure 30,- : Dorsél v:ew of Potamockamxdes M821’? mthcatmg t]:at the. Iower M‘3 belongs M3

Lhedafferencsbetweenmaleandfemalemtermsofthelateraioumardﬂarmgofthmzygoma. i

. ,F:gurc 2.5 ngtial view. afPo:amac}:oem:‘de.f mandlbular MS217, shomng the deprgssed dﬂl'so-lmgu al, . a
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Tablc -gqfa(nockmxﬁes,l’orwnockaqmmﬂPhacocﬁmuscramnlmeasurementsa-

- _Tabla 2. ;’mmachemxdés anclPatmnochom-gpper PZmpasmments ’51‘ s P o

A Tablaﬁ( Pafam, _oemiaes,PotEiocrmems andl%wcachoenxs loweuaw measwcmm

o l\ ) )

hoem I&wez P4 measurcments._ R ARTERE

R Table 1‘L Pafmnachoermdes Pammochoems, aﬂ,cﬂi%a' "
o Tableﬂ. Po?ernochomda Pomnpaham andPhacoc}xm iowertnothmwwamms \ S

el ‘I"ab‘!e 13. Pmmochosftﬁﬂes,- : .ochoems anﬂPhaﬁbchaenw Ioweermeasurem;ants. B o

R

TableJSa. Potamachoemi&es 1ownr MS niem:ements

Tab]e 14 Pmmﬂochoemi&wrétamochoem gmd Phacacham lower M?. measuremants |

'I‘ableiﬁh Parmoqhoems@ndPchhoem_}mmmmeasumments. " IR L B

| 'I’abielﬁ Nav)ehaemsc m denhnonmeasurements. : e T

| :'_';' . - Table 1. Wear mtemas ofPofamoehoeroidss mamuaryaﬂamndibumrmspwmans. e T \ B
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Lo P . . A

T{p.o praparod Makapansgﬂt Limemr&z‘fk stud collection conslsta of two. cmnot speo:es,-

. ({ parmochoem:des skawi Dale 1948, ‘énd Horochoem capens:’s Broom 1925 thh tho former spemm S
| otoq;od ontlns oolloction. ’I‘ho two smd spocxeswere mostl}' found m the ;memciy fossil fich Membor e -
£ o

3 (groy breccta), wnthm tho dolomme Makapansga;gmﬁrks oam'np s:tuatod son;o nintoeni B '

loiometres EN. E. of Potgietersrust in the Nogtbaefn Transvaal Pro’mous régcarch (Dalo i948, Ewer'
1958a Cooke and Wﬁkmson 1978; Bt
Thns study is :hus tho oy

: eal wnth all tho fully preparog_pommons.

BEE

y, +The smdS. partioulanly tho Pho-lestoceno Afman Smdau, to wlnoh tho Limoworks spmos halong, a

\h?.*&boon oxtromely nmpormnt in East A&man hom:md rosoaroh (Cooko 1978). Fosml remnms, o
speciﬁoally taeth, ocourmlarge numbora at moat of thewollknown East Afrioanhommidsttes (Cooko L
_.and Bwer 1972 Codke. 197&) These remains Bave boen eSieasively ised for bms::augrapml_' -

- oorrclat:on bomoon varlous East A;frzcan hommul sites, and for relauve fauoal datmg of the East |

_ --Afncan hommxds (Wluta and I-Iams 19’?‘«’, Cooko 1978). ’rhe mportanco of the Makapansgat o

- :5- -Limworks Suidae becoses apparont whon it is r..aksad that both spce&.s can be comparod to East__ :

Afm:an specles. and ths a roiauvo age of appmmﬁmlyzo my: has been' postulated for tho .

-':-'leeworkshominids(wme Johanson and Fﬁmboi 1981) Howevor, tlus companson has hoona”hono*::' e

| of oonteution" a:nong a numhor of tesoarcho:s (Whito and I-Iarms 1977 Cooko 19"8, Cooke and_:

B -"f':_wmunson 178, Hmis and 'Milte 1979) in that thé tamnomio and phylogenohc pos:tlon of
Potamochomidesshowhsumoeﬂam. Y |

T

“‘ Tho present smdy rovssos aud un.datos tho tamnomy and the Phylosenetlc 'ﬂlﬂt"’“smps of " _

- ,, pammag);gmm sﬁmi, partim!arlly in tho No?mtaxt of the East African Msaidfocha%ms andneuoi

: -_'matanal. Closo mminaﬁon of ng tho proparoi?otmnookaeroides spacxmonh reveale&,a numbo: of '_
o proviously uumenhonad anatomical ﬁoaturos, whch appoar to altor the interprbteﬂ phylogoneucf: _ -

-;) . --.‘- . . . g
RS -“ﬂ S e . ] -'}:t -

and Wlnto 1979) dealt only Wxth a part of the co!lectlon._ | .



Tha pmpared Mnkapansgat Iamaworks fossll su.ld m]lechon consns:s of two exnnnt specu:s, '_ o

| ) 1958a; Cooke and Wﬂkinson 1978, Hams and Whitc 1979) dealt. only wuh a parr ‘of tha collectmm:
Tﬁ}dy is thus th:: ﬁrstto dealw;th .ill tlze fuily nrepured speci:ﬁeus S | '

A

' Luneworks Suidac Becomes appaxent wh:m itis reahsed that both species can be cumpare& "Bast -

/

o
o

T&e prasent smdy tovises ané updates the ta:mnomy and he phyzogeneuc rclatlonah:ps of -
o Patimodliosoldes shaw, pasticuiely.in the comtst of the East Afean devidiochomss a}grvwsi
Q:} mataml C!ose axamiuatlou ot‘ all the prepamd Poramoaka%mfdes sprmmens revealod a number of. .
premously unmenﬁoﬁ@g anatomical featutas, ,wlnch appear 0 altar the. mtexpreted phylogenet:c' )

cr-.
" o

"j -"kllometres EN.E. ol’ Potg:etersrust in, tha Northcrn Transvaal Prevm'us rasearck (Dale 1948, Ewr R

Lo Aftwan\sgecues, ‘and thus a, relatwe agg/ approﬁmately 26 myr has been postulated for the
hmev;orks homimas (thte,Johanson and Kimbel 1981) Hmvcr.thiscompansunhasbaen a"bunc_'_ |
s o contetion® sraong a mutnber of sescarchers (Whito and Hrris 1977; Cooko 197; Cooke and
Wilkmson 1978, Harris antl ’Whntu 19‘79) in that ths taxonumic and phylogenet:c posihon of o
_;mammhmdm:mMummsm N Y

s :. Pawnackoem{de; ska‘wi‘})ale 1948, anﬂﬂNatockoem.r capenm Bmom 1925, w1th the former specles."' —

Ly (grey bred:ia), mthin the dolommc Makapansw Iameworks cavem, s:tuate& some nintecn__lz"-'“

o __ _'I:h‘e suids, ‘.fatticulafily'thé Pﬁo—PlQiStoceﬁe Afﬁcan Smdae, to. wﬁ&'tﬁe Lmeworks g'petﬁes: belong. o ..
o . havg beep. swrtremely mportant in Bast Aﬂncau hominid resaarch (Cgoke 1978). ngsﬂ remains, o
_sp;ei‘ﬁcauy teeth, occur in large numbe.mat moat ofthe well known East“Africaﬁ,hmfmd sates (Cooke |
o and Ewer 1k Co@ke 7). Thesc Tomaing’ have been exteasively used &Lam&aﬁwaphiqal; B

” .cor:elauon betwuen vmoas Eas}. Aﬁrlcan hqn;inid sites, anst’ for ;‘elatwe faunal'é;\tag‘apf the Eﬂst |
| i “Afncan homunds (thtc and Hams 19"'7‘ Ccmkc 19’?8) The impottama of the Mﬂkap sg:at “___

o "'erected on this oollecuon. The twa smd spec:es were ‘ostly found(-n the extremrﬁy fosszl fichMember -~ ..



B pomhon of tlus apemes O‘I'h@ tnphunomy and palaeoecalogy of tha Luneworks amd collecuo@y/%
i f exammd mthn the conteﬁ of the foss:lnfauna a8 a whole P:avmus study of the. abovementmned S -

“-ﬁ O

-'c_» o - aspeo&s havs been lmportant m tbe Bvaluatxon of the extent an,d haint of Aushu!op:ﬂaecm aﬁicanus' _ -

| r- e - (Pait 1957 miu 1931, Magmm,“i’smberton and Collét 1930) \Vhe it nusibe of mdmduals

(MNI) and the relatwe aga proﬁles were also axammed with rcgard to ths taphonomy of (hc .

o leewurﬁasmds. _' A e L IR T

o Ths sita at presegnt cDIISlsts of the. mmnant ofa. larga dolom:te cavem, and t’ée basalsecunn of i 1ts mﬂ]l ' __ T
The m;.n, knnwu as the Makapansgat Foruiation (Maler 1973), is up to twentff five m(éfras thick nd o
consists ufatrs ,i‘tlnes, mudstonqs and brecaas (Maguxte, Schrenk and St&mstfﬂet 1985). Thlﬁ dePOﬂt -
. has f’“ﬂ pmvfﬂsly mined for its maste travertine. layers, wh:c& are appl'mwﬂy 98% P“*‘ﬂ ..
S . 5y Wbﬂn&tﬁ. Thename ‘Makapm@t Iameworks’ refers to the nuning operahons (Magmregt_é!‘ 1935); R

el 'iL_."-‘ wh:ch drﬁw atte;qtiore 10 fosail 'boncs “ﬁthm thn brecm wan‘te d ‘mps, Thesa dufnps have y;elded "

daposnt in southem A&xca (Part:idga 19’?9- McFaddcn ami Brock 1984- ‘Im::ar 1984),

o
Cog

a . B
"o

T . . . L T e

amramozeu specmns assigned toﬁzzsmpnbmw qfncanw (Dart 1965), a.nd a nch I’hmPle:stocene R
vartebrate faﬁna eous:stm§ of aome 250 000 spemmens. I\vﬁcmfaunal ev:de,nec; mdacates that .
Makapansgat od older than the Krugersdorp australopﬂheme sites (Pocock 1937), wh!ch makcs"--_ c e
Mamber 3 (Efa}' bre-cma) yiem Auswrapimmu africimus mmains the nldeat hommid ‘I!sarmg -

o -' 'I'lm Makapaasgat Lzmeworks fossxl site is situated i fhe. Makapansgatvauey to the east and beiow the'- "
o Makapan o Strydpuort Piateau, thhln the Strydpoort Mountains tt is apprummatsly nin.ctem i o |
- P kiloma‘tres EN.E uf Potgmtcrstus in the Northern Trnnavanl(Fig.i)" {}‘Be axact loeatmu 1s 24“12'8, 3 |

)



[ E . = S N . ‘5 . . &

’I'ha rocks whlch form tha Makapansgat va!,lcjr he w:thﬁ:l the ‘I‘rammal Supergmﬁp. Tha Eastem c
l'llargm, or valley haq,d, # composed of .’Black Reef Qu%rmte wh:ch is the. basal member nf this S
o L Snpc:rgroup. Thchalls mmm;thc chffs musist ofthe same quartzztes.; Thr: Lgnemlrs Jielf, and_ T

0

A :.:.ﬁ. j th&Jnlls ta the east irc coﬂagmed of dolomne“’oﬁthc Malm&ﬂl Sz“bgl'O“P' Tectonic mﬁvement,: : E

- _' :_'_ﬁ 0 possxbly related m the N—S trendeﬂ famltigt the valleghead, has resuitedm&acturmg and fdldmgmthe _f;- g o

-. .' db&oimte aud quartzltas The resultaﬁi: struﬁtural waalmesses wnr&probably mportant in coﬁtrolhng'
A g cavc formation Shales and quartzatzs of tha Prstomrﬂroup occug whare the valley mdem towards thn"
N _ ﬂats in thc‘Potg;etmms area. Apart frqm}thﬁ cave-and fher superﬁc:al dapos:ts, 10 other geologlcal:.' |

T\mlus from the 'I‘ransvaal Supergroupm ihe -

SR _“‘S..gmups appear withm the Makapansgat valxey 'Thus the

e

o CHVB deposlm eovers a tune spau rﬁf appronmately 2 250 myr (Buttnn 1973, Greer 1982)

- . . ] i g M e e ey
_— R R 3 . o - Y . . T T . L
et e Ci, B S . . . o

‘pa,

- Thﬁl’f)t&ietcrsms area, andhd%cd mosmftheNortfmm ’I‘tansvaal,wascovere&byamantle of Karm i

W

" L *‘_'Sunms sadiments of lag Triawe o &ntly Iurasaw agee On tlns
SR *"drainasﬂsystms {King 1951}" '1’119 Limeeworks are s:tuated bolow the :

2, _ .": - 0 . ; hMP%FPth c_yglg' vﬁﬂchhﬁgml ﬂbﬂut Zln}"l‘ ago (mmq'gs‘i) B

el r',) “m _. _:' . o..' T

rr ﬂevalopod the present " S

. g ")Pfosmn surﬁacm W"iﬂ . -

C 3 . the ﬁrst past m can mion mﬁ (ﬁuﬂng w]:ich cave opamngs w:thm th7‘!flle}? Wﬁd)a and the
. . <% o




S -&outh Afm:a for the Lameworks Breceia deposit (SACS 1980). ‘The system of Memhets, proposed by’

. _The sﬁ:absfﬂph}' and geology ef the Lnneworks has been dxscussed and rmf-“"ed bJ’ a number "f

' " .-,geology and strat:graphy within the var;eu: depneltones

._'researcliera %:n the last t]nrw three years (: e* Wel!s and Cooke 1957 Bram 1958 Partndge 19?"9
: Schrenl:1984, Maguifegt_g,,l%ﬁ)(ﬂg@ It mmportant tonnte that all of the hthologlcal suecessmn-' R

R

@

'dolomnte, whwh. fonned the onginal solunon camty and henee the cavert structure. The seeond
Lo preeess is deposmon, mcludmg themical. precipntahon. Bethy processes ean’ occut sxmuleaneously and
- _ mterchangably ’Php denoe:tien proeess lms been largely responsnble for the Makapansgat Luneworks"-

brecc:a depos:t, from whlch most of the fosstl fauna was reeovered

' The term Makepansgax Fomaﬂon (Mmer 19'?3) 'hes been adopted in the formal hthostrat:gmphy of | |

o Partndgﬁ (1979) duee mat conform o the codes of strabgrapbic uomenclature, and therefcre m ot "
fm-:mallsP reglstered (Mﬂgmre eu!. 1985) Hdwever, this system is mdel}’ vsed and thus, or
__can%mence, 1t is refen'ed to. The Makapausgat Fermatmn mq,ludes the’ complete eave-ﬁll.
lithostrahgm\\;hy A mumber-of lthelogically disﬂq.ct orizons are prasent (¥ig2) thongh same_

i overlappmg of units does accur These mciude.

@

' Travcrtme (in eontactmth the dolomue bost rcv:k) (Member 1)

- _Red calcified mud (oﬁen rich iu l’ossd mmofaum) and contammated traveruue (Metnber 2) |
|+ Groy foes:l-nch cemented marl or greybreccm (Memher 3. Coarsc pmk breema, ighty calczﬁed, vith
Ty mthemd,dolnmme blecks (Mamber B

'_Comer sendy brecciawlth gravel bands (Member 5)

w0 &

s swn opyiosing processee 'l‘he ﬁrst is erosmn, mcludmg mamly solutmn of the '

ﬁmes outhned m Figz, a_re generalised, and therefore oftenodo nnt qj’lequately docmnent the _- A



. . ) ; Wltinn the Imeworks complexs there are fcur sepnrate deposn.wes Wh“-"‘ red calaﬁed mud (Mmb“ .
B 2), and assomated other layets are presemt (Magmge _._ﬂrL 1930) These -are: The Mam Quarry-' _. | _

e  _ deposxtory and the Cone Mouth depoqtory fo the west of a can&al floor lugh, and the. Cinmncy S
L ) deposttbry and Rodent Comcr depos:toryto ﬁie east (Fxg.‘i) R B

- . ce . . . o

Soma af the’ eontact relnttonshlps arg eonformable, espemally betwecn adjacent membaxs Howevgr :

o e L

becausa of thc mmplex nature of the fuur separated deposntones and the conriplex nature of cavn_ .

o "d\eposmon, whereby oldet deﬁos:ts ftequently overly ynnnger, the ptesent stratngraphy generally
'represents af; oversmphﬂeahon (Magnire _qt_gj. 1986) It is thus oonSldered that mformal mnt names

N should be gmn to hthostrah’r" ic snbdwismns of the Makapansgat Fgrmauon, w:thm the four ' .

. deposztoncs (Maguim g_l;_ah 1985) The strat:graphy is often not apphcabla to faﬁmal stuches due to the

o Thc cavern was prﬁbably furmed l;:elova the ‘water table, wnth Iatsr aniargament by erosinn alcmg lmes

. of weaknnss Travemne, someumas consammated by:resxdual cavern aarth was then depos:ted, wlth

- the eavemn subsequenll}' lsoated m the wate,f :a' 74 Lmksbsf aven ot solutmn oavy, were fter

pmdtyofmjm fﬂﬁSiLremains whxchmakes it dlffiéult to estabhsh prbvenenee. L g ‘“"...' o |

“I‘he Makapansgat vaney is sitxmtad m tbe smmner seasonal rainfall bclt of sauthem Africa (Peters and; "
Maguira 1981) Vugutahon in the valley is uxtremely Varzed, wtth ti?mr 800 1dcnt:ﬂ¢d plant spce:cs .



§d‘mm 1985) Acae.h; (3375} rscomsed two vmtauon types in the area, namely' nurth east-_':- L

mtam smmld

rlntferent m:cru-eimr

dcri\\fd froui thr. doiomutes. Thps the ﬂcra ranges fmm sulf-tropzcal cmgmen forest near the river v

the tng‘é:ateCape L e }

o i“ﬂ'\.\; a

B ) -_ | Butzar (1980) and Turner (1980) posl‘ulated a wetter chmatc than,atbrasent, durmg tha dé‘posltmn of
" Mcmbers 2 (red ca[mﬁed mds) and 3 (grey breeclas) Lcwns:m (1985} and Pocock (1935) mdlcated -

ﬁmat the cl’mlatc was snmlar to, the pmt day, pgssxbiy wnth wettcr and dner penods Cadman and' S

Rayner (1989} suggest ina;m- ﬂuctuatmns in chmate and vegctation durmg thess tites.

-

ent causr?d by the suddeﬁ cbanges m altntude, and tha@nch alkahne smls o

! trnpwal bush and savanua. Howrver there isn mmplex mixture of & number of.:".i_.' o

“dmmaﬂfmﬁm&md nfthevalley,to hgheralhtud&commumuﬁofﬂmaﬂorastypmalofi:__"

Palynoiogical stud:es (Cadxnan 1985) mdicated that the vegatatmn was smnlar to the present. Thete--_. |

appaar to ha\re b’aen e forest gtees aud sumlar numbm of bushveld trees of rocky and mmst

ot habltats Indncauons th thercwereasimﬂarnnmbcrofgrassestuthcpmsent.

TS h o The Limeworks fossnlfauual assemblagc is compo.sed mainly of tha more resistant skeletal cloments.
e "I‘hmis tobe mq:ecte‘ﬁ,whnteverthc aecummmingagentmayhavobem Dart(1957) analysed'? 15
S s from Member 3 (grey brecria) and found that:91.7% were bovid, 4% non~bov1d-

ungulate.s, mcludmg Ihe amds, m:d 4.3% other ammals He thsn postulated that hommids had bcen

maml?‘ responsibla for the grﬁ? brema bnna accmnulauon. More recently. Smdm (B‘a‘“ 1981* :
Maglﬁrem,lli%ﬂ) havsshnwnthathyams accumulatebones at ﬁleubrﬂcdmgm Nld indwatious ” | _. .
are that, ”kthe ialrs m in caves wlnch ha\re sarved s bone ammﬂaﬁon sites for thousauds oﬁwars, e
thfm thﬁ aewm\latmn eould be massive The combmahon oE watcr cumnt actmn aand. gfav:tyhas been
@: acknowludged o bl possible woucestraor of bone spocimcns mfasm suh 1980) The



(7 B °--.

BT [ R e ,q'

N .-f\'

S .-K:tchmgpars.comm) N 3

The ‘leewoxks fq,unmss largaly denvcd from apprdﬁnmatcly 40 000 tons of d:scatdad brecc:a blocks

abovammuuneﬁsmﬂias mdlcate thitothcr carnmres eould aiso be respnnsible fortha bone
. aac:mulatmn. Ewer (1958a) on the hfms of J telanve agB proﬁie 0§ Poramockaerbzde.f shmw, _ o

_. deoths hmewtnrks ofwhlch nhmty ﬁve. tons wasbnuabearmg; fhlfty ﬁ“" mmgfgrey and W t‘ms.” s
- gf pmk/re,d bmm All II[ ﬁl‘. 0'9‘3!‘ 250 000 hbnr. specimens haVB heen ra&oveted; méludxﬁ}”xm
o "'Idemﬁamg skull remams, 3 276 xdenhﬁ:.d poggcramal bcmes and some 12928 bonr: ﬁakcs (m?f-msv

_ _.A total of 572 cramal 51.119;1 spec:mens, have bccn recovered from tlw Memberﬂs (grey) and Member 4 _' '

- (pink) bracms, bul: mamly fram the furmer The collschon iscmnpose,d FredONmanﬂy of teeth The N L

open woodland}forestgasprmntmthevicumtyof thc Lunmrks (Ewer 1958a, Cooke andWillunson 1t |

"'Bisanhmma) S PR AT

S . L X a8, . e

pressnce of Pofamachaemsdes .r}tawi and Notochaemg qapenm appcazs to ;gdxcate that grassland and

E

e

0 “ . . N Coe

e e
. T
e .

?-1- EEET _.=.h

o J s oo " . _‘-ﬁg-: .

| - '.Vanous crasial and post cramal fragmaﬁts of .,g;:mzapimem m‘?icanus m bc& recavércd, _
' ._ particulanlyc&om Member 3 (grey bruccm) (Datt 1965), 8 pelvlc specimen was recovmd from a'block |
| ) .'eontalmng a Patmodtoeraides shnm and a Ma&apmia broom: apec:man These spemmens were
o w:thm a half a matro of;“one amthcf (Kttchmg pqrs comm.) Australaplthe snwmens havc also
beeu recovered from Membcr 4 (pmk breccla), many of them from the Cercopxthecmd dump (refer to ._
s, mgs)(namﬁﬂ O e A |

b gést"ibaétﬂsm carcoptthamxd Spucimons have beeu reco@éred, eomwsing fure spcdesl Cercapiﬂtecus ' __: N
- willigm, Pampapig;janesi, 2. broami, . whit and Simoythecus darti (Froedman 1970; Mmer oy



Camrvmr.s, altha‘ugh not numemus, arb jmportmt as cnnm'butors_ _to the La.meworks foSs:l {auma!
" assembhge Twohyncna spcmes have becn reeovered fmm the grey breoc:a, C&mma cf.brevirﬂms and

Hj»ama hyaeua makapwu Crocuta cracuta the spotted hyaena, 1s found i Member 4 (pmk breoaa)
(’l‘oenen 1952, Randall 3981) Other carmvm mclude One specsman of C}mcﬂa 3Py and a smgle

gf nesuarw (Ewer 1956, Collmgs, Cruikshank, Magmte and Randall 1976) Two speues of axtmpt

porcupme Xenak}am cra;v.r:dem and I:(vsrpu makng:anenm have been 'recorded (Greenwood 1955)

The speumens are anl of 1 matura adults, found i close assoc:auon thh nnmez:aus rcmams of large

o mﬁmﬁais There is ewdenoe that tha porcupmeswete hone collectors (Colimy _t_ﬂ; 1976* Magwre

. _:_. .

‘I‘he Bmmae, studledby v&’ Fels arid c:oqs;e. (1957) and Vrba (1_977 1980; 193‘?a), ate mpresented by 2o
fewar than eﬁghteen spec:eg,, indlcéhna a camplmr vaned physnographic sctung. The bmzid collechqﬁ

i .. . \ .
speclmencach ofCamhﬂ and W{pesa,’p- There aratworprthree smn]lFehnae spemmensandtwelve IRERIA N
e .

inc!udes e numbef Ofsme‘s clbsaly “[at"d to extant SPGCiGS, @ WEJP‘as a number of exttact specxes. - S

| 'I'he famm i#'dofuinated by fan spccles, Reduréa dan‘i‘, Phend!mgw Wmhaepem, Makapanm bmm o
| aud %ﬁgﬁn.tauunus, mth the ﬁtst three speczes umqlte to tha Iameworks. There are also high

prﬁpomans of the tnbcs Aleelaphm andAntﬂopm whlch. in terms nf spemcs numbers and numbers t)f |

seem to have heen part nf owl poﬂets or mgurgltaumm whl.ch : '_ _ ‘tegrated a&ar detmsmon (p:vinscn
1985) The most Jmpértant rodent collectmns ham bean re veYes -fmm tha back of the Emt Q,uaxry
Membar 2 (red mud)(rafer to Fig.sj. iM.ﬂlMembar 4 (pink bra _ ‘a} fmm Rodent cnmar, and nearhy
dumps from e same Iueality De Graaﬂ (1950) and Pocock ( g,ve faunal lists and demls] Other
faﬁnal elements {nnludn, ;I:‘osml rhmoeem remmns (Homjer 1959), erafﬁdae (Spemmm mdlcate a

mdividnals, mdu:ahe d:pen grasslands antl lméb&r mmmum tamperatures and{cr lownr ramfall (Vrba §

19&9 GreénacreandVrbalQM) _i L _' e e



P

o m%p g:raﬁdi mﬂmw extisiet Swatheres ofAsm and East Afrwa)(WeIls ond Cooke 1947), a sub- o
o spmes of hxppopotamus (Kitchmg 1951), and rcmains of Cha!ncnthercs 2George 1950) Ings::ebrate: - ._ _
L ;_-ramams ate; numeroufb%?w‘ﬂy pupalrcasts, more abundq&t in Member 4 than m Memba“ 3, and a L

. 3uvenﬂe wnuygde’ ch]apmdrﬁ;ﬁfmmm found ina calcxte lens ﬁ-om Mcmber 3 (‘Kﬂchmg 1930)

'. '_ "'The anawmks has not beeu 5 datad ﬂsmg radxomemc methods, or any other absolute
: o . methgd (Wlnte :HL?QSI) Palaeomagncuc analysrs has been attempted, suggsm an age of 2.9__ .
5 .: 332myr for the pmk and grgy brecmﬁ (Mcfadden, Brock aml Pa:tndge, 1979) A 8¢0m0rpholn ! ro -

o .'fBIDstratlgraphy appaars to prowde a morp rehablu means of datmg. Extenswe docmnentauﬂn of-= )
. mammahan palaeofannas thhm a well- dated strahgl‘hphy in East AI:‘nca, ailows for relghvaly accurate . - ‘
bmstrat:graplnc placament of the hmewmks piok am:l atey breeclas (Cooks 1978, Harris ancl Wlnte e
1975; wq;ré mi. 1931, Tumar 1984); Member 3 tarey brccda) ia of particular impo:tance to this .
| .study, as most of the faunal datmg research has been concentratcd on tlns umt Whte gLal, (1981),.__ o |
| dated Amzapdhems q?!cam:s wnﬂnn the Imacworl:s grey breouas at 2.4 2.6myr, wluch pmtﬂates . -
- ';_Aus:mfogﬂhm zq“amuw by some. O.Smyr APoramocﬁam:des spemmen has becn fmmd assoclated N
| B \mth anAusanodpirhem aﬁicarmx spectmen thhm Member 3 (K:tching pers eomm )(rafer to seetlan ;
o 1 8), mdln&ting tharPotaFnochaeom:des andAustmIop;mecus coemsted Tha carmvores (Collmgs etal | o
| 1976) and the cercopxthecmds (s_manhxte g;_aL 1981), place the age ot' Members 3 aud 4at Zmyr- : 2
: ._ : : 3myz. Mare mant cannvore research (Tumer 1984), est:mated Member 3 at Smyr, Bov:& studles also .
o '_suggest a 2-3n1yr agn fcr Members 3 and 4, Mth ﬂ:e latter data more ancepmbla (Vrba 1976 19‘77) 3

N :_ ' Vrba (198?a) latnr cont‘irmed an age ofz.S-sm;r. ‘Bomds of the tnhe hlppstragm seem to mdws.te that .

o Mamber 3 contains & Pllot:ane assemblage mora anclent than orxgmally thought (Vrba 198’?b), wnt]rg; !
aﬁﬁnines to thc Laetolil bmts oﬁ East Afdca, ‘and the. Pm;or Formatmn of l:he Slwalxkx in India aud .

""j P
&
-




—

Palnstau. Leakeyand I-Iams (1987) nsmg the Potassmmﬂrgm ﬂahng 54:ethod, date.d tha Lactohl Beds

at3.,49 +-=012myr 4.32 -r-{][)ﬁmyr «’J o

The smds P"otamochaemxdes shaw: and Natochoem capems, hm apparenﬂy been favotn-ably- ) ..

| :compared w;th Memdx‘ochaem.? andrew.fi aml Natpchoem.s' &apmm from thﬁ Shuﬂgura Formauon at S
-Onm in EastAfnca, gmnga dawaz 4-2.6myr for the l.zmeworks Member3 (thte andI-Iams o
- _-_Hmand wme 1979; Cnoke (19’?8} estimated Member 3at 1.6-3 Bmyr using Pmm&mde.f, L

.' and Z.G-S.Smyr usmg Norochoems Microfaunal analys:s (Pocock 1987) | espemally the prescnce of
Mjmm:yw dam. mdlcated that the Rcdaﬂt cotner area of the Lxmewaﬁc{ is close ta the LangebaanWeg - N

. palaeofauna! assemb!qge in tnne ’I‘lns is mnmdered to be lata chene to Eaﬂy Phooeue in ag_e (35- _ s

: 'Tmyr), but probably around Smyr old giendey 1981) » e ‘s " ?

'I‘hus, 1t appcars at p'resent, on the strength of fﬁunal datlng, that Member 3 may be regarded 2s 1.6-. _. . |
"4.32myx in age Fuxthermore, it is evxdent that the deposn: mgeneral, may be up to Smyr old. In the o

' lnght of tha present study, the apprommatu dnte arrﬁed at usmgMemdaachoems andmm, 2.4~2.6myr, _
queshmable, as mdeed is :he 1 6-3.3myr es‘tlmate. usmg Patamachomdex, smca Cooke (19’?8) - |
regardod the abmfementmed genu§ as belongmg to thc "Memdfochoem.\v\‘:omplm:" Cnntampnrary : | : . |
mscarch (Pacot-k 1987, Vrba 1987b) appears b:ﬁseﬂ tow&nds a gre.ater age for clements of the ) e
Limtzworks foss:l t'auna, and tharefofe itis sjlggested that the &494.211130‘ eshmate may ba closer to Lhe | %

ﬁseofthﬁwbrecua S |

110G

"__It dnes not se.em possibla at th:s stage, to determme on wluch conunent tha "true suxds" (&m

_._Pickford 1@835) emergei Duﬁngthe {}hgocene,tha probable ancestral gmup,theDmhobunids.aswell - o

_'agPeraIaeac?pam,theﬁrst "truc smd" wers abundantmEurope (Plckt'ordwsﬁ) | ’&‘H |
WA



_— purmg thc Early l\rhocane (20*17::1?:), \gunohstnodonts and listrwdonts wers vndespread m Europn, R
o o Asm and Afma E,From the md-to lata > __ g (17-(‘““‘“11 ;b.ere is mdence of smd movement

e p f_:_-hetween Emsia and Afuca (Packford 1986) :\- late Mocene (105~5-5m5'r), &he c‘emﬁ Df

Pt g o

\.,

SR xa numbar of Miocose Tossl suid specimens havo been found n} ibla and East Africa (.chkford
1986), ‘out ganeraﬂ?, A.l‘nca remamed menvenshed uf £os.snl smd.s unhl the late Plxo;:ene, poss:bly eaﬂ}’

p}mm H(J'Wﬂver, by the early to md-lestoqeiLe, thcy wel\e well represented m Aﬁwﬂ A

- .subseq::_gnt a&apuve radmtmn gavc. rzse to a vﬁi{:@nﬁ genera, wlnch wcre pmbably ancestors to thc . _

' moderﬁ Is'md genara.l. (Wlute and Harris 1977 Cooka 1978) CmrantlgﬁAfncan fossnl wid spemﬂ»..\..,_'_.r—f ._ |

__ have been collected from appmmmately Eftylocahhns and Were orzgmaily asslgned to. s&Venty saw.n -
a specles within twenty three genera (White and Hams 197'7) Harns and Whnte (’f“s‘ﬂ?m; reeogmsed

,“_...
B

| o smn ganera and smteen specles, and theu- scheme xs the most comprehenswe w;th regard to general
_.__"Pho-lestomene suid ‘e{y‘zoluhon sad. bxostraugraphm correlatlon Beth,e.n Sltes mfdm& to Ewer
- ) : (19535), the major trend m e%luunnary hlstory of the At‘nm Smdae appears to have been the : \r .'
- development of phacnchoenne types with 2 highly speuahsad, hsrpsodont srmdmz denhﬁon, fom
_ \. ._pmmum unspemahsad .S‘us-hke forms w1t11 a geuerahsed bunodont, braéhydnnt dentltlon. It appaars .
o thattﬁistrendhas ecur:edindepandenﬂym anumber of Pht»l’lemtom hneases, andeven within a
B numbet ot‘ ganera. Cooke (19’1&) recoguised three ma]or Pho-Ple:stoccd& smd groups (Fig.d), however

B ._' -w;m and Hm (1977), Hams andelta (197‘9), mcngmsed four major groups (Fig.S) e e .

=

o _._.IT.SMekidIachows-Phamchaew e SRSATRT

e 4 Patmochaam B AT PRI B ( e
\



C :.. T

Gmupouecansisgsofmatsmandwpredammately foundehocene assemblages Groups two TR

g 3_ and threa oc-z:m:eﬁ fmm the early l’le:stocene, Hylachoem and Pﬁadochoem are extant embers of-__ TR

- .. | these B""“PS« G:oup four has a POOI': fl'asiﬁeﬂtm?fosﬂl\sreoord, but appca:rs ﬁorthe ﬁrst hlh QAfnca'_.

.n'.::the ’1ata Phocenn (thte and Hams Withm group one, Natachoem sp speeimans are"

i dlst:nct f.rmn Njfamckaems h%' rolamre ait absolutc prcmolar reductlon, mcreased ﬁnrd molar snze, e

L hypsodonty and comp!emty and dlfferences in cramal anatomy; w:th tke ’uppcr camnes dorsgny_' R

- ﬂattened in cross-sectzon (Cauke &nd Wi]kmsou 1978) Natachoemx spcmmens ara cemnibn eiemmits_ S

LN

S f.mthelaterphamofﬁrgdst andSouthAfma{HmandWhmM) o

..é .

o .Wxth refcrcnce to greup two, the earliest Afrm representahvas oecu,r in thc Phooenc (Cooke and. L,

o 'Wﬂkmson 1978) Kac'poﬂmems Zimnete.r, an early form mth a tendency for mcreascd m molar size C .
. _.and hypsodonty, gava wny to Kalpockoemx ma}ux vath 2 pnmmve molat pattern Kolpachoems xs o

L .:___chgracterised by its moderately hypsodont, eloﬁgated upper anﬁ lower M3 thola, upper canmes sumlar .
o “to Hglmhamm, and b:v a number of fcatureS, espsmlly in early forms, smnlhr ta Pa.famcchoems and _

 Sus (Couke and Wilkinson 1978). er"ockaerw has a very, f "{m:nt&l']’ Fossil record unul ths Tate s

L Pleistoaeue Tthasa numbe.r of very speific morphologlcal featux,,s which are ckaracteristzc ome o

o __'-genus (CookeandWﬂhnson 1978, Harn&dehnB 19?9) L

. From group thrce, ﬂ:e miost pnm:ﬁvc menibcrs af/f(tha ganns M@dtochwmr oacur’ m southern\ -

s -Emmpna. The untial appaara:*Q of the genus coinaded Wlth that of Kk;lpor}mems Mefﬁdiachoems_ = o

7 seems to have undargnne. a sub;zanhal radmt:on durmg the early lestoeene At ong sta% fmlf o
L '-d:stmt Memdfoamm specnes t’:o~nmted (Efasris. and Wite :979) Cobke (1973), b,regarded :

_. - _. L Memhoc?iam aspart nf a group termad ﬂlﬂ “Me!ﬂdlm mmplex", Wﬂh Mgmochoam ﬂ‘e care = .
. | mgenus. on the basis that fhey share B reduction in premelars andﬂmﬂaf wear Pm*ﬂ td&m"‘m e

Therpis a nendennyfur the secoud mo]ax to Wﬂ@)rapiﬁiy to produm u crawn consmhng of large areas ' | B :_
g- .' nfdentme vath res:dual ﬂngs uf e:namel (COoke and Willunson 1978) \\There ,5 alsn a trcud in tlits .' o




" "wmunson 1978), and ¢an be xegarded a8 mare primitie than Potamod
'1978), and close to the anccstral Q:od: nf most ?hu-Ple:stocene snig
N _ / :

wm:msonmsa s e S k;%-»f o / o

o - Memdquzaem are seea as bemg denved t‘rom a cnmmm, Sw—hke ancestor (Cooke 1973)

B %_ B Morphologically the nignat pnmhve specnmens nf Phacochoems aﬁzcanus cqme from tha Saut’h Afncan.
y | .'.;_3_-'.:'_.'51tcs Kromdraai, Bolts farm and Swar&xans B, There is. ewdgnt:e t!mt the Merﬁdmchoem mode.rrus _
L lincage led to Phacochaenw mtﬁquux both. taxa br.ing contempormeous in. O!duvm unit fom- (Whlte o

| A.fncan derwatiou, so that an Aamn origm i plaumble {Hams and Whlte 1979) Pammochoaus parcus
-__-_"-1s cons;dered to be & consmntm specf’&s, ity other words it has changed or evolved httle up fo the
N p:‘esent. Plio-l’leistocena foss:ls from East Afnca are morphologncally vcry similar to the mant spa(ﬁes
R (Hams 19§3} Su.v .rcrafa, althongh 1ot a southem Afncan species, is :mportant in latcr mmparama
" analysm and dlscussmn (Chaptars 3 a.ud 5) It is regardod a8 morphologigﬂy przmuiw {Cooko and

Ders (Cooke andWilkmson

'I'wo fossi[ suisl species from: the. leeworks quarry Imva been descnbed by Dale (1948),
| _Pronarocham g!mw: and Poramochoemid% hypsodon. Pronatochaem shawl, 4 proviotsly

| unx%c"" hspeues, w&s based on. 8 mandlble from Membe: s the fossil tich grey hrcccia (eefer 10

X gé} “e E{-,Wc&) stated that the- mandnbie of Pmuatachom shawi wag morq ma.sswe than thatof

e

- the exa;ant Phadochoerus, bnt that the gm@r&l shuctnre of tha thircl molar showved thm suid to belonﬁ to

__ ) "f’thn phncosgmeﬁne gfnup 'I‘Iiis specxmen is comparablg to thespemcs Pmnotochom jacksoni from
g.the Omn R:vcm East A&ica, dsffaring in tha greater oompleunty of the mm (Dale 1948) o
o ".Paramochmm‘dee fn}rmodan, nlso a prmously unreeorded ggenus and species, is hascd ona mmnlla o

(Cnoks 1978, Cooke and /

_ '_'group o dc.velop aome Phacpckoem ’qke nnatomcai featurﬁa in the skull and tlurd molar. .
5 Pafcpnochoemides .mam is tentanvely mluded withia grouy thrc,c by Cooke (19‘78), aud deﬁmtely |
mgh}de& by Whitb and I-Iams (1977) and Harm and Wiute {19?9) Patmockoemm‘es and

R o c
’ _ancl Hards 197?3 Patgzmachoem 15 unknowu from Europ; aud there is no,,ewdenco for'an endemsc L

-
A
.'."



b ; a .."-'_\'i v i&*
U - B P T
SREY - t‘rom t.he ovaﬁying Mambcr 4 \m(fer to Fig.ﬁ) 'I']ns apemmen was reportpd b;g Dalq (1948) to be.

Q |
fundamentallyslmilax in structure to: Potmnachom pm'cus, but conslderabq more hypsodont Gookc -

- and demson (1973) also statud um Pommocbaem;des resembled the extant Poramachaem- the
chffe.rences between them bemg m parucular. the struetura of thm upper and lower mmnlar the deep |
zygomabelnwtheorblts andthashortmandibularsymphysm - | o SRR _ }‘.‘-_' Co . B
| Ewer{LlQSSa}, analysed 2 1&11!1«- 181 speclmens fr.om the Makapansgat Lnneworks whlch canszstc;d' . -
R maml:! of teeth, w:,th twem.y three. skull and Jaw i‘ragments, and seven upper and lowar canme:{_ '
| fmgments pf thas matenal, oné spewnen (mandibular ramus) "was. doubtﬁally refe:rred to. a
' : Po.famachaemides Iyp.wdnn, and 108 Spemmens werc referrcd to Potrmaochﬁaera:dw shaw!. 'I'ha
urxgmal tlesmpuau stated " , i’urlher stuchcs mcraasmg our: knowledge ofﬁonorachoems, made it clear o
that tha Wﬁ)@bﬁ cannot belong to that Benus, Tha new maxlllary speeimens show many o \
?caemblences to the typa ma:nlla of Po:amochoeraides hypsodon - it thus seems rnnsonable to_:'J
mnclude that ‘Pronotacham sham should be tmusferred to the genus Potmackoem:de.f Dale.”

e ) oo .

Ewer (1958a) ratamed Potamochaem:dex hypsodon as a separate specias but. Cooke atui Wzﬂunson 5
(1973), conszdurad tham uonspedﬁc, mthths
genus Pmnotochaem has smco boen found ta bu Sy ymotus mthMelridmhaems andmiw: HOpwood .
1926:»(Whita and. I-Iarria 1977) Pmnotachoems shnws- conszdarablc premalar reduction, whereas.
Potwnochﬁeroidex shawi has a t‘ully dewlapad premolar sanes‘ Accardmg to Cooke and Wﬂhnsgn ' |
19?8) Pafamochoemides is gencncaily dzstinct from Memdiachom, being saparated a0t anly by ths a
pmﬁolars, but also. by the possession of ﬂofamoc!wem or Sus-xike upper mmngs, thosc ot‘
Mam’diochoaus baiug mnre ph&cmhuerinu Howevcr, Harrns an& thte (1979"), regarded a
Potmnachaerm‘das .vhawi 5 synonyumous with Memd'ochoem amfmwsr o the basie of third molar: o
cﬁaracterist:cs, and ofs rapid, aarly wear oE the seeond molnr I-Iams and White (1979) dmdod tlw'”. '

o Msfdcﬂockowxw:dmwﬁhmagemto thrcestages, to“reﬂact thaevo:uﬁonwdevelopmanxofrhe third _

LS

® P.shawi having page pnonty aver P.Igpsodan 'I‘ha S

W
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_:EWB'IP (195§a} fﬂfﬂﬂﬁd tvemty four psmd spcmms ﬁ‘&m the mrks tO Norochaems___: .
. (Gerontochagni) il s mm&speﬂemtmiwsly segorde fromthialcaly), an the basisof

R » 'its” closa rcse.mbiaﬁee &r Oms specumns desmbed Hy Luaker (1943) Sm "-‘1"*‘* “’“ g“‘““s

B

-:ﬁ-'--i-i" o Notocbam has hommwmote eompletfl? understood. It appeawthdt, on the basw of the antarm o

postcrmr lsngth ofth‘é lateralcaspact on the. lmguaj e 81‘ the upper a,nd iower M3, the leuwurks-" ST

o

1979), ;‘egardcd as a &rmr (Ewer 19533)

[

Pravndhs work on tha L:mewmim snids mcludes :m estuuate of the ags comﬁos;txou of the -

_[_“J B .

Patamaa‘m@miﬂe.r collgauon (Ewer 1958a), whzch was wed to d;scuss tha raphoﬂomy ot’ thmmds

[

. . . o . . el » Y

R ‘;

o

o“nmlvomus in habit, % is,!.}}i:ical oﬂtha mtant Porwnachaem.q and“Sus (Ewur 195&&, Cooke and

Wiﬂdnaonl@?ﬂ? ﬁmwr, Pommofhm:des app\nr&mguhavehad thc;daggungspwahsatmmfthé'-_'.}_
snunmmchssmw&ewgmm@m(awwssb,smm@sw}, T L |

the first pm:l; of the aualysis thm appears to bn an uvariap betwcen stages one nnd two wear categoues |
for the uppar and Inwcr P4 and Mz. In the scmnd parf, ns:pg all spdtnmens, the categones seiectpd |
seem to qverlap, and thus cannotbc regardad a8 diaguom in thn detemmution &age composmon. .

smdaronmammx pam aid Phﬂsachmm asﬂﬁopmg;singthesmumg daffemnmﬁe:mn the_. |
o upper and 'luwar MS molats, Past and *prmut r:seari:h suggéa% that Patamme:ogm‘deg was "

A _.._»1!.-.

s

- _f d ﬁpaﬂimmf balﬁng to the spacxea Natwhoem aaﬁenm (Cnoke and Wﬂlunson 1978, Hams ancl Whﬁe - L



s o f&#g) Reference is made thez-mld bea: Sus :ctafk. since gpast reaearchers xﬁ?fel‘ 1,958&\* C‘ooke ari

o

"The f'mcuonal cnntrasts between the extant brachydont and ommvorous Pommachom pmm ;md _

the extent hwsb&ent grazer Phac hoerus aeth:opmus af.a great zmd ‘serve s d mve I md L

g enl:gh?;ening frameworl: m whwh the l:‘;?ei( smds maybe asseeeea Harns and Wlnte (1979)p3

Tl:e twe extant southern A!;;eagf Smdae Patamackoem pdi'ims and Phacochoerus aetlnop: 22
| nsed for comparauve pnrpeses. m order to revlse and update the ta:@,enonue pemuon“*-af' -
Potmnedmmides s&awi am:l Norochoems capensie D;scussiﬁh on the palaeeeemt.,:y bf the uiﬁeworlﬁs
. fossil smd§ is a]so based nﬁeh‘gemparame stud:es ef the extant. generq. Prevlow,%?/w% hevg ﬂ B
Jazede extenswe use of the two extant genera in descﬁbmg the angworks fnsﬁilem’{ 'r\ fs@; i"

L"r—-\

1958a, EWer 1958b, Wl'ute ancl Hilieris 1977; Cooke 1978 Cm)ke and Wmdnm 15} ){is aded W g"fte... e

iy
<?Wi1lnnson 151’93 used tlus spemes fot ..bmpanson Mth Pomnmchoemides .eham. ; ST
. »'.". II'. o . A = abe Co “ L Lo o o - . ._‘\.‘K .

Pormnachaems parcus end Piweau.hnenw aeﬂuap:‘cm are wndeepread teday i Seur.h Africa. '
Potmaehoem pomus 1s assemated thh forest, thlckets, reed beds or tall giass. Denee cover and
L water appear to be essentml reqm*ements.r ,Phacachbmw ae!hiopicus, however, tends to inhablt
ﬂnodplms am:l opeu grassland (Smithers 1983) ' nu:mber of mmes have outlmed the ecolegy of
Patmnachomm and Phamchaem (4 reytenbach and Skinner 1982, Iones 1984) Tt is weﬂ knewn that
Phacochoems' is primarlly a grezeir whereas Powmoc}loené\mas generally been regarded as an
| _' emmvote, mth a Specielased digg.ln end reel;ng habit, . ﬁ'rom a study at Leke St Lueta, Breytenbach

and smnner (1982) found that Po: mochae:m feede extenswely on fruit in summer, ancl on ruots,

bulbe, Ieavee and eorms in \\ﬂnter. rge ‘study eonducted ngar Tzaneen in the Nerthetn Trausvaal on - '
Poramachaem (Skmner Breytenba 11 and Maberly 1976}, gave detalls oe feragmg and diet It was :
stated that anydense cever ie ‘used

| mﬂ\\that Petamochoems ﬁ'equents Tow lymg arcas for
reoﬂng Potamochoem pomu.e is gre,gnnﬂus, movlng{in sm.q ders ef up to twelve, altheugh, at the same ..

:_Iloﬁ . ‘%;&:.

_ar sleepmg,

%

Yaln



strw,and sowsandju%ndas (Skmner;.ﬁ_al. 19’?6)

._%"__"whenrgpufcmalesammnestms N _ _5 ‘ =

=

Y | _ ?‘J? .

. _.P}:acacham aeth:op:m also fomls sac:al umts Accordmg to i:\lmm&:(IWS), these also tend to' be

adult females w;th offspnug and guvemlcs, are also fau-ly eommon- Durabl& bonds appear to fﬂm
e betwean t‘emles and oﬂ'sprmg and ]Be;r mmam togethcr fpr up ta twenw seven months. Adu‘lt males' o
S farm temporary bachelor groups vnth younger males, and te-nd fn ]om the femalcs fur bnr.f pcrlods, or" '

Y mma 1t appms to be somewhat madic. Tha sounders gemerally conmst af a dnmmant boar and/or'--_:_ |

'_ family imitﬂ, usuaily Iarger durmg ths ramy season (October to Febtua:y) Matsrmty groups, t];at ns_.:- SRR

| el



| ma _Ezmmmns
R The prepa:ed foss:l Smdae r.ollgf'tion &om the Makapansgat leeworks is held w the Bcrnard Pnce L

T Inshtute for Palaeontologxcal Researcly and compnses some 570 spectmens Prevzous reseamh (Dale__ N
N 1948 Fwer 1?5‘8a, Harris and Whnte 1979) raferred to appro:umately 1?0 fossit smd spemuens The o |

o

Poramachamdes s?:m Dale 1948 <106 are ikl and ma:gllary, and cighty fhree mandibular

._ matmal found that 210 specamans could be placed thhm the two foss:l suid genera Pommochoemfdes -
';shawi ami Notachoem& capermi&. One hundred and eighty nine of these specimcns belong to_'

‘- : fragments The remammg ﬁwa*nty otia specnnens, of which *cn are ma:ullary and eleven mandlbular' '

L to the fact that teeth consumte the most reslstant pumon of any bone essemblage. (Bram 1981) As e

. account of thn skullremams.

= fragments, are refen& to as Naﬂochoems capeuslr Bmom 1925 The Tist bclnw, gwes 2 more detailed'

N

¢
% - . [T

@

A most of ﬂ:e spac:mens were extracted from the breccia blocks fmm the hmeWOrkcrs' rubble dumps to

Breakdown of the abows mentxoned oollecﬁon iudlcates tlml: betwaen one thn'd and a ha!f of tha

S thc nortn and northwost of the main quan:y, 1t m v;rmnlly mpossible to dctermme provcnunea. .

o fhe 1ype spamtpens of Pomnwcbaeroiﬂas (Fig.ﬁ) l’romMember 3 (gmybrm) in thc main w'quatry; two

N

._ Potamochoemﬂm specunem from Membar 3, at tha Classnc Soctlou, associated with bluw ﬂy !arvae -
T the Classie secimn is situated nlong the wcstﬂrn wall of the Mam quaxry' a PO‘"’""‘-‘"W“” 5“"‘“ '

o pmsent; study, aftar =sortmg thrqugh the prepared nollecnon, and re-exammmg the prevlously studaed : o

_ épec:méns uither uons:sta ot‘ ma:nllae and Inwer ]aws with teeﬂ:, or molated teeth. This is probably due o

LON

| Homm, a fow spacimem —y fuundin,am (Kitchmg pers.comm), and mcluda (mfor o Figs for,
e : thelrlonaﬁon)



S Juvemle Potama«ci:aera:d&s speamen from Member 4; next to ”Led@s F' o

o g’otamachoera;des moiars wuhm Member 3 al; Lcdgu F, to ths cast of the Cone Mcuth deposttory;

- The sessment of th spocimens s anfollows:

' POTAMOGHOERDIDES SHAWIDALE 1048,

: M‘ZJDSQ xsalated Il. ' o
© o MBTET3, M382, M1585, M1366, M1991 M1993, M2030 M2037, M2058, 1\42353, M8403 molated_

L {old iudm&ua!) adjacsnt to agalv:s of:éw#aropfmecm nfﬁmus and a Spacimen\nfl_t{?hapmfa bmami' . _'- L
- - these spemnens were fuund below the Cone Mouth depos:tm}r, mﬂ:in a block of Mcm‘aer 3 two |

LI T _ A

-'_-:s T Lo e 7

_ _.'I‘ypa spaclmen M302, it a nght mandibtﬂar ramus w:th Ps-m (Fig.ﬁ) ImUaily desmbed b? Dale '
o .(1948) a8 the t:.rpe sp:cunen of Pmnatachowm shawf it later reclasslﬁed by Ewer (1958a) as
Poramachoemzdes skm# B o ' '

Cu

canine specimens, . .,

. MS589 - supracanine flange. . L e
© M2d8-isolated B3, e

M362, M1875, M2029, M2043, MZO47 P4 speclmens

- M356, M358, M1914, M1915, M1949, M1951, M2034, M2039, m M2231 molatedm a
- M317, M320, M1400, M1572, M:L‘?B, M1868, MiQ% MI%G, M192'7 M1929 MZD?Z. Miﬂ?S M20‘74 -
B 'isolatedlvﬂspecimcns. S _ -
- ‘M2049~isolated dm3.: o
» - M303: originally the typs spwmnof?ofamochoem:des hyprodon, M315~319 ‘Mz, M326-329 mw-.

334, M345, M345-348,1\613.§3,1\1383,M385 M1544, M1851, M18$3, M1857, M1858, M1868, M1872,

L MIBO3, M2000 - 2003,1\&2006-2008,M2010—2012,1\&20632066,MO&0,M2%0 M8378,M8399 M3400, '
- M8AOL - moxillary frapments, - : :
o M186Y, M2004 - mmatmmwdﬂary&agmnts S
- M305, MSSS M1391,M2062,M2265,M8270 skullremwns. T

- muss moedlt. ot
. - M379, M38L, M5, M1578 WOS?BDSE?,MBZZG :so!atedlowatcamnnfragments. ol

o .

LS
O"

M363, M1959 - P4, -

L memnzmmmmsssn mmmmmanmbmarspemmwudmsmﬂm R

. ."'j_'msse fsolated dmd,



M08 nnasal yegion of snout, - - I
- . M2266 - portion of Erontal with. 1eft supraorb:tal foraman. B

mm,mmo hmss,mtm,msm Mssm mmahm .
N30, M3OA311, M335, M338-340, M344, M1826, M1828, M1838 M1839 msm, MISBZ. msas Lo
~M1886, M1887, M188E, M1889, M1800, M1892;, M2013-221, M2023, M2024, M2052-2055; M2081, ., .
mmvmsmmmw,mmmmmnmn M8381 M8395
mms,maw,msa%,msgs mandibularfragments. S -

...‘-‘J'.

_.s‘.

- MB229 - lower canine, * .
M1832, M1$45, M1891 mand:bular spcc:mens

M2026 M2250, M2426 ;:anme fragments _
M325 M8352 mmnﬂaryﬁ-agments L e - ,J
M35'7 lsolatedMl. | o ' SEn :

M2075, M2076 - isolatedm
 M2025, M2031, M2077, M2079, MB275 » mandibular fragments wlthMB

M336 unmaturem \hle fragment wnthMl.

m-'.

- maxillaxy/oxbltal fragment

'Mm lower canine fragment. *32

- Mﬁm * unmature mand:bular fragment.

".i!_ .

P .

' For cempa.ratms purposes. skulls oE the emtaut smds Potmnackaems pomu.s and Phacochae:m_ :

: aet?dapm wore studmd. ’I‘h:z former ns generally a consemtm genux with prmﬁtwe motpholog:(:al -

s

chamcters, the latter is advanmd with many dotived charactars (Hams and Whits :979) These -

L specmens form part of a c@llecqon hnuse& in th; B.P*I. Palaeantology, an& cohswt of foux complete :  . .

B



nﬁeulmem (ant mleanﬂtwo famala)
An assessment oE the speumensstu&md.

mmocaomasmcvswm ms

'b'

' nt]ller spccnnens.

‘Q

e e Doa

meﬁmw ftm mpla md m ﬁam!e'j, an& ﬁs‘h& ﬁanigle;e P&aumm m‘bfqp:m

5 .

BPI/C 5 malc, yoﬂng adulh Port Blmbeth dlsmct, Eastem Provmee.
~._{BPI/CS - male, maturs, Locality unknown,

- ABPL/C 4 - female, mature. Kirkwood, Eastml’xovgnce.
T .""EI/CQ famala,younga&nlt.Loeahtyuuknown

o IfC 43 ia somewhat of an ahhcrrant spaciman the frontal bone 1s ralsed above the nasals so that tha " SR -
p1 file:snot m astrmght lmc.The auglaon lfhe mandzble:s also cunszderahlysharpcrthanmaﬂtha'.

i‘....-

S
o

. ;m;acacriommmm&sj_mmg-175‘7’.-)' R

’BPI{C 1}. male, matura. No lowur pramolanJl Lomlaty unknown

'BPI/CPAB2 - mals, mature. No lower premalars. Locahtyunlmown o

a-),

- BPI/C 23 ~ mals, mature, No premolars, Lo unknown, <
- BPI/C 14 - male, mature, No premolars. Lyad valley. Zambia
.- BPI/Q15 - male, mature. Locality unknown, [
" BPI/C 12 - pigls, immature. Klaserie, Has

* BPI/C 13 - femiale, immatarg, Locality unknotm..
;. BPI/C PABI t’emala, mature, No premolars ‘Loeelsty unknown

tarqi'l‘ransvagl.

o .

-Most nf thc Limewbrks fossil suzd coﬂectiou has previously becn sorted rough]y,, accordmg to skull_ PR
_ part,,mto the twa spﬁues,ﬁormackmdea .rhawf aﬂd No:admagg capm.m. As part of tha present‘ _' " |




t‘.m_\-_ oL E

Potamocboem;des spmmens (1\&8399, M3400 M&ﬁn), Were catalogued aud alsmndudad

.‘ &

A table of measurements Wi used [based on a syctam employed by Vo:: den Dnesch (E?ka
and Wlnte (1979} and Hams (1983)] (Fig?) o facihtate the dcscnptmn and analyms of fossnl

g'._", Lo

spemmens and thezr eompansonto t'he extant smd smdycollect:on and foss:ls fmm other notable snte_,, ﬁ SR

Thefomil amd ta:mnc:my anil phzlogcny was exammd in tems of anatomml t‘eatures rat'erred o by / A
o f:r:mous researchers (Dale 1943, Evwer 1958a, White and I-Iams 1977, Cooke 1973 %onkc and o
e W:llunson 19‘78,Hamsand Whlte 1979), aswellasanumber ofaddltnonalfeannes These mc.lude the . 0

ity

R stmcture of thc kupracanmg ﬂangu, of I:he ptm'ygoﬁ, ﬁle fossae for thn ongm of the mternal pterygmd

v e

- musr;le, aud tha ventto—lmgtml face of tha mandlbular ramus,

"rlus study mvolvas comparahve analysis w:th tha two. mant southem Afncan smd nera e

.Pnramachaems pomw and Phacochoemx aeb‘uopmus, and m oertam cases, referance tu the' boar '

I 8 Sus .scrafa Compansan Was aiso madc uﬂng rclevant hteramrc (Lﬂaxﬁey 1953' Hﬂl‘ﬂs ‘md Wl“‘" 19’?9'

,_“

Hams 1983) vnthcoliocﬁona from shungura, KDObs Fom and other releVant East Afncan sites. Where o

o : pésstble. measurements arc used to support the anatonucal compansons. -

- x

CI : ---"A g]adpg-m was- constmf:tcd i onﬂsr to attampt to clanfy the phylosenettc posml of
o 'Pommuchaemmsham (Flg«'ﬂ). o "

5w . . _q.

o "It is 0'11? wh:n tﬂﬂ!’ comparabla measurements have been takeu that it Is possible f0's say anytlung
objecme' abdut themmrﬁmnf:hu animal "VondanDneseh (19‘76, pl)‘ G A

"

. -. - K ° - - . " :
o & U T o
N P -
. .\‘ Com. O i

i



s _!'.Ten skull and ﬁve mandihular maasu:amants. 'based ou measurements demad by Von den Drelsch'__. - o

_ '_fﬁ ¢ (1976). Hams and Whita (1379) am:l Harru (1983) werc apphed to ihe fosssl sl.ud eouecuon and the -
: : - ._=iaxtam smd genera, Pormachoems pamus and PMM*W ae""f’P‘W (1"587) L""G‘h “‘1‘1 i’"“*ad‘h. ‘
wers, measm'ed for the uppef and 10W=l‘ prumnlars and molﬂ&'s 1:“"‘3"”t H""ght m measured on |
: .relauvely unwom Ma spacimens. ’l;'he antero postenor aud the dorsa-ventral breadths were measurcd

= ’ffl_on the upper and !owmr canmes. Fimthermore, addmve and comparahvs mBasurcs, mcrudmg suzgle

S __: "tooth pat‘amcters ﬁnd tooth row parametcrs. wm unhsed (Flgff) Mnst‘n‘ the measummenis were o

. "_"r.gcorded sapamt@ly to E!w-‘z tﬁe tml:all ﬂsﬁ Im‘-'ﬁle-

\taken onEastAIncanPlio-lestocenesmdsbypremus resaaxche.rs, mthat compansons wnldbe-ﬁ'-' :

Alithe measurcmsnts were mnorded to the nearssi 0 1mm usmg hand-held mﬂer ca],pm T order S ;-
ta mcrease accuracy, each was Vﬂvﬁed, if ﬂlﬂ dlwepmcy was greatmv tban 0 uzmm thc measurementf 3 _
Q.E_._f__?la&répcatbdunﬁlnodlscrepmcywasfonnd . _:"";" ' R o

» . ; r.'

.,a

__ : _f_estxmated usmg treth 'I‘here arg two basu: metheds for BStabhshmg the agc 05 an amma! m teeth__-'_ !
: (Klem Md sz’uribe 1984) one cu it _' aumuh (growth mcremonts) in the dentme oF cemcn.tum, o

ul,ts wh:eh gave an aucurgteéndmg;mn of tlm adult/sub-adult agc proﬂle. Iuvenﬂe specunans were: L




"_group ’I‘heMI grtF \is also large, but Ml tends to wear Veryrapxdly, and is thd not dlagnostlc m.:-z'_'--'*. .

e fems of ag;e. P4 is repre _med b;r & large number of spaumens, buc the wearwas oonsndered to be too.':__.-_:' R
: _.‘__vanable o age analysis The mlatlve age of the adulls/sub adu]ts was tlms BValuated bYsepmanng the';: o :
D = ..;._ﬂ.upperand lowcr Mﬁ molara mtmtegones acoordmg to Bmptlon and amount of wear The fo!l owing .

e (1) Uneruptedeornotfull}'erupted. oo T lk* T
| ,,_::_ (il) Fullycmptcd, - .:; : '_ : n . -
6? ('%Wellf"?f_’rn. N L e e T

L The numbers of spacumns m cach group were countcd and together wath the. juvcnﬂa spec:mans, -
. s

#

L "_'transla:edtogmageproﬁles Thefollmns"atesoﬂcswe“sed —

(m_) Matureadult ; | | J _. | K |
(w) Oldatult, - TR PR Fooo
P ff In eaq:h éas;? tho spammenswere sqparated into ma:dllaryleft and nght, andmandibular leﬂ:andnght,
- to md duphcatlm. The mmimum n!lm!m' of mdwiduals ls the smallcst munber of mdmduals /mﬁ
- necgisaxy to account fpr all the ldsnt;ﬂed spedmens. Maﬂllaxy and mandibular spemmens cbntalmng e
. eomplete or pa.rhal dantxtions were fmmth\gg be tha mosl.’ frsqu&hﬁy represented slmll parts. 'I'he--—--. -'-'3: :
ST g number o mdividuéls (mmx) was umastigafed by takmg thesc skuum (B 1974), el
‘* | (8pemﬁcally lakmg note nt' the numbers of upper and lomr M3) and then follogvmg the same
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m the. foﬂmwﬂm the anatotw of Pom)bochmfdes shawi and quacbaem c%enm i analysed'._' L

_ | | ) ;;1; ordcr to reconmder thg taxonomy and phyiogeny For qomparahva purpos%s {in ordar to br. a’bla tof"': . -:_-_ .'
.o ¥ .' discnss taxbnmy and phjdogenf (Chaptcr 5)}, ﬁ'eqnent reference maﬂe tp the m: o
T Paifamamackom pwcus nnd Fhawckoems aeﬂuopicus, and rclevant fess:l mtmai from EastAfncan :
e n il Menidiochomnis avdovs st Notocheors capencis spscmens. Many of the . =
o . comnariﬁons, 8peclﬁcally itk regard to the denuhon are based onmeasnremants, w]:era East Afman f O o
= _: sp:ﬁmens are znvolved‘the mcasaremenaw’ée takenfrom Harris an& Wh:te (1979) andHaxr.ﬁ (1983) \
R r ' | Ail of thareferred e:mnct and extant speclmenk afe mature unlws ntherwnse mdtcated. RN

;-_,_,\r D w

RTINS

o "'A ““mb“ Of Bﬂeqammrzlé are. mora completa ;han the type spemﬁ?) and arg thus referred to
_ S

) indimduaily,bdf"ﬁ??thedeéﬂedannmmicaldesmm " L o P c( )

_ ' s Tlu.s ;s tho nmst aomplctc cramal speumen in the collec:tmn (Figss and 9) The prcmamllae are '
_ :..'_ E | ;_:- migsmg, as are thc. caninaﬂanges. 'I‘he mmnllae anﬂthe posti.ﬁor portton of l;he n@ﬁ&ls are mtact T,he

iy




- ﬁ-ontal. althongh damaged, 15 presﬂr?ed 'I‘he

oo

. ”ﬁ..o )

the le& orbltlis prese“red The panatals are mus (homver the dorsal nm on the left s:da, bordermg

onthe fmntah and the orbat, is intaet. The  occipit I missing, bt it appoars that M5B8, cons:stmg of the |

pgpmasts: chasaramlssmg. Thedorsalouternmof T

vsntra{ sectum °f an °°°‘P“t* is o fact part °ﬁ‘®€f°k° pers.wmm) Th“« postcrior Pﬂrtmn of tha - ’ -
pal%te '5 Pl‘df@md: 31‘50“811 thﬂptef?ﬁg‘i“dm mlsﬂﬂs ‘The P2 alveoli are mtact and both P3 and P4 ars _- S

a4 .
presemd, as are. Mz and Ms The premolars and me ys are wcllworn, mchcatmg that tlns spemmen o
represr.nts aﬂ old nmmal. of parucular value fu this spemman is the good preservatiml of the fossaﬂ for "
the ongms nf the lcvator and deprqgsar rostnmusclesw tha msalbones ' '

'I'hisspecimenis damaﬁd alongthu sumbemee%thafmntalandthcnasals Thedamage canbc o

cnmpamd to that caused by a man usmg an elephant scapuls. on an m:tant FOMMMM domesticas o

A

- r i

_ almll (Iﬁtc!png pers cumm ), sugggsnng that the damage may have baen causad byAusfmIopithm

i : Thls mminl spccxmen (F gs.ll} ami 11) 1s well preservnd although the porﬁnn of. thc skul, mrior to

L \E.’.;_the nasal frontal suturc is ;mssmg. The. luchrymal and Jugal are. prasewed The zygomauc arches are -
- ._:missmg. although the rout is intact onboth sides. Tha orb:ts are very shghﬂy damaged, however, the 5.: |

'; ..£rontal and the parictals tdgether wnth thé dorsal sactio:n of the omput, ars wcllpresgmd. The med:al :_ _ |

) half of 'thﬂ glcnoid 8 PTBBem on bnth mdcs. \jgu postermr t'mgmeat of tha palate and the max:llae zs |
B -: presemd Wlth étupﬂns M2, molars. Of parﬁé;ﬂar valgc is tha well presmed strucmre of the o _.



T

2 "‘_ there is slightWenr on the antenor plllsr pair. Part of tha palate with ﬂm pastermr secuon of the _

| The mals in A “‘"’m"m’d’*‘ 8PP°31‘ mofe rounded m cempaﬂson \mth Patamacboems, but snmiax -
to Hmcochaaux in tlns respect. Although, aceordmg to Cooke §nd W Mm ( m’ the raunded _

LA .
f“ o Lo LT = ; . Lo ST B

1 ft.

: mte:palanune groovc is mtact. _

NasalReglon P

:',]“ I

T

k3

.27

- 'Amﬂ preserved nght ma:uﬂa fragmeut vath PZ-MB (an.19), the postermr portmu of P1 is also mtat':t.
' The prcmn!ars are al! well %om, as is m Ml is ememely v}Ell worm M3 is anlyvparhally mpt@ and

- stnlcture of Patamackomdes m snmilar, ta that of Sus scrofa 'I'herc appeam o be 2 postenar"- o E

_'Thn fossae for !ho origins of the !e‘fator aqd depressoi* Tostri” musclcs can be clearly eeen m-_ -
"_"Patamachamim spammans M1391 Mmm M2080, Mzzss M2265 mmm In M1391 (F.g.g; and L
_ 'M82?‘0 the ]:oua around the fossz:‘.gs not as deeply smxlpturcd 8 in Potamad:aenw, stmbly duc to -

- '&msﬂisahon, but the fossaa are doeper than i Pﬂacochaams Poranmchaemldes thus appears to mom_ '

S bb Sns—-like ((,Cooka and Witkmson 1973) 'I'hc Patamochoemidas fossaa are clearly dxffurant from t‘ha B
o _ shallow foseac ot’Merrdeadmem.: andmw.sf : ' e '

paslhon of thc lIe.vat-mr rostri fossa aml the shallow dupresaor rogtri fussa 01' Potamachowides seams to

. . L ,

) clasoly rusemble Pormaclwems in terms of the dapzh of tlm fossae (Fig.14) Howaver, tho high

’ mdeninginpommockomaes (Fig8) whmh is tygl,’ﬁ;' found in Potamochoerus, In Porwnachamdes S
syemmen M:l:391 the nasals. app&ar t0 wlden at tha canine alveolus. Ths nasals sect broadﬁr ﬂ"ﬂ*:' .
found in Metidioshoerus andvews. ‘The chanaels sxtending ocward from the suprscrbitat foramina .

are duaply mcmad mto tha Patamochaemides skull roof, whxch 1s unlike Memdw«c}laems, S |



. aifhough, accordisg to Cooke and Wilkinson'}
, . ': _ﬂaﬂgemMemdioahaemmmﬁ,bumsoseemssmlartompochoehuamngm S

: Zf';';_?}' °

_ - Besmptibﬂ &E que Paramochoemdas supracamn@ ﬁange is based an spemmen M589 It 18 hroadest
o mthecanme alveolusandlssepamtadfrom thcma:dﬁabyamde,daepgmm(ﬁg.lz) ’I‘hﬂﬁangeo
tapers pustenorly to suture wnth the maxalla\ and antemrly to sutura w:th the prema:ulla Antenor to

O towm{és the premasiia (Fig12). The Pomhqn of the canine aheolus mﬂicam that the wppce anies
_ Pointedforward. dlffamlsfmm the lateral cuma of thePhacachem uPP“* &‘“‘“ b“t sum:lar to '.
o '._'Pgrmnacﬁoemin thxsresp&ct (Fisvu) A smal'l ﬂange is present mﬂiﬂ ﬁxtant fem@le P“‘“’”""’“"W’ _. o
S ' _.a.nd a short: nﬁrrow gtoove exteuds betwaen 1t and thn ma;ulla, whereas m the male the. ﬂange. ‘-“ E )
. | e!avatnd (Fi8~14} and the gl't‘row ls broad In Phacochoems on the other lﬂmd, no- clear dtstmctlﬂﬂ g _.
s _ emsts hcmi:n tﬁls bonr iu males and femaIEs, 3 broad shallow grocwe extends thc haugth of theﬂauge. -
" The Fotamochogioids$ supracasine By~ ppears to be sl 0 tha of t sl Potamochoars

‘u“"‘""l'._.

e

. Se
. . .

e o EE R
Yo 7T i

L R

- '_The upper half of thJ: or’blt zs prcsamd in Fotmnochosmides siiecimxms 1Mlsgi, Mzosz (Ejs,n) and
mzm Ct:oka and ’Wilkmmn (1978 considered ghe prbita uf Powmachbm:des to be more alevatgd
L - than i, Patmmhms. .They appﬂar slightiy Ibss elevatc;;’l than m Memdlychoeru.v mtdreum‘. It saems
- - thnl.' the Potammkmfdes mmﬂmum iunm- orbit lnngth is ODHSiderably greater than i the m exlant |
..spwl“’ ulthoughthe m“ !s based "'“““*Y tlmea measnremonts. R, R B |

A TP LA - SUE TR

' '.), ms Sus-hke E appears gencrally s:mxlnr o the -

{? -

“d 3‘?0“5 the. ‘mﬂﬂe alveolns, althoﬂgh slnshtbf daihaaged, it appears te recurvc ov«ar the alveolus : Lo




. s U . o : o SRR -
) L c ' ) w2 . Lo . - Ce

Potwnochaemide,g pa,m“h aems Ehac m:. E . e

.,J..

' numbcr of

specisions 3 f SR RAE TR L
© O mxoblen ASwm . ¥3mm . dmm. -

B e L My

In Poramachaaroides Spwmm M‘ZDGZ ““d MSZ?U the lachrymal ls Shm and compares favourably
"'mth that ofParmnachaaus. but appears consxﬂerabl}' Shof“"-‘ tha M""‘"“’"’“’“’ mm

» -A cornplnte zygoma is nat presemd in anyof the Potamochoa-a:desfspemmens, Howevqr, lt appears :
o to be: broad belaw the orbits and thus is possibly closer dn structurs fo the broad Metrid!ockoems ,.
o andPhacochoenw zygoma. Accordmgto Cooké and wmmon (1973), tkc ma:nllary root of

"-..'ﬂlezygmefPafmnadlaemid&fmmﬂartothaﬁnme' e c '_..n ' N ‘ '
(ﬂgﬂr@s 15 and 16 mdxca’&e that tho zygoma d:ﬂetsb@twem male andfemale m bothPatmacham' .
andPhacadwm ’I‘hemala,m'bothgeners,exhxb:tsamoraptonounced"ﬂm-ing"ofthezygoma, - \\
Glenmd B T R oo

RS ’ N .
g Y

Jn {‘omrwchoswidss spemmans MZO&Z and Msz'zﬁ ,thq msdxﬂft/ haﬂlhof the g‘leno:d is prescm Tha : _

s -

B '. La B aftictﬂﬂr sutfic& is bx%aﬂ, and rymnblea Pmnwgo&x but diﬁfersaﬁ'om the narrw m'ttcnlur surface

| inmmmmmmm Tim helght ufthegleumdabmtm?%ccmsal plane. qu(wah&raideaK K
N

o . T . T ' . . Tal . Y el e



o occlusalplmmmmmmmmmmammhm

: “SkullRoof T

L 'numberof q.- | S e
gpaqimens Y - 5 n .
: {;im-mfbr 39.3111::2 .' ‘34111111135?4!31"1 - G H .

ARSI

(F‘g.li) s]so appoars smnlar to Pofmocrmﬁm Tlus ig‘in contrasl: to the tlevated posmou above the

o Tiw amum_- ;’,; Mb,,-,d‘;.;, es expﬂnds postmorL '\-om me nasal ancl frontal suture. to the orlnts

Poﬂermr to tha orb:ts, it tapm graduaily back to the lambdmdal aest (Fig.lﬂ) The. back of the

' bramcase or ocmpatal negton, as mPatmwhaezm, does not appea: elevated (Fig.ll), in crmtrast to the.
PRI antaro-posterwﬂy compressed Meﬁid:ockoem mzdrew.si brmncase. N

Rt -_chpital'.a;'zgtra:;etals-_'. PR

' .:Frum the .Patamoﬁ:famides specamens MBGS and M2062 (Fig.lﬁ), ;t can bB seen that the nar?ow
o pmetal oonmcuon issimilr to t_hat in Péf:mmchmw and Phacochoew, andin contmst to the broad -
. pa.ne.tal constncuon fuund in Memdiochaems andrm.ri Although tha comparatwa mcasurements

belomndmate that the Patanwchomidsx parietal is pquaaly wnder than in tha two extant spedes

. L o
- a

Cw T A

S

il
=

& T . .-___:? N - PR i . ;

W . sl -

N ?The ti’cclpltal reglon m Potmnockoemim spJecimens Msas and MZOSZ, al.so appenrs smular in s]mpe
o iand s:m to that m"Pofmchmmu and Phaoochoems, however, prasmgﬁou m not good gnough to"be

- ablu{‘dﬂa‘pbhsh clmafﬁninns. Ianockm thaacmpmis fairly nan-owand thnrexsn ncmrnl

L

.D"

Mmofthemm’mmpadetﬂbead-hs Sl e T e
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[

mlge frmn halfway ﬂmnm The Phacm&oems oeczput i sxmﬂarq bnt ﬂatl:erand shghtly broader wnth o h

\" .

L M:l391 is the only Pom"whaemdes specmen wutii _ fmﬂy complete pﬂm (the antenor sect:on of the s

three speeimens. The taper of the grooves is laterai l:ovvards the caning alverﬂi, where d& pafate ls at

""1ts wzdest. The palate tapers lmgually and pestenerly from the pns:tmn osz. Infomochoems the' - 5
palata appears broader thsn that of Phasachaems ( GBImm compared \mth 62.4mm) In' o

_ __s:ze, wuhPafamachomzs 'I‘he pa!ate appears dlffemnt from tha“ﬂMeﬁ'ldlockoemanmm,,mmt .
it tenda to be strongly ﬂm'ed at the cating . a;lvcolus, n eontrast to ﬂ:e roughly parallel sIded .
| 3'__.,“:P0rm0¢:hoeraidespalate,_ - e AR | o e . “- :

_“.____ oo e . . - e .- ':\'Ii .

s In_fﬂmngchamd%-r spemmen, Mm it m be seen that the surface of the pterygmd %ﬂtmdes ;o '_;
" Vﬂntrall? (Flp?) In this mspact ac is closer in stmcture to Patmachoem (ﬁgm) than thhaem S

er Meﬁdﬁwhomw and:ewsi, in wluch the wntral su:faee of the ptermmd does not prottude. In
e

K lecochoef?w the fossa for th attachment,}st‘ the mternal pterygmd muscle ventral and pe,s"termr to the . -
. ptesmié‘is larger than i Potmochoris (Bsvee 19588). Th veatral sucfa, of th prerygod serves |
a ﬁ] as)w orlgm of, the im:emal pterygoi.d muselu inboth Potmnackam and Pftmachaem. it may be ' '. L o
Elmefore that mPafamachoarbides‘, ns in Pamnochaem, the iii/ ernal pterygmd musele is smauer than i ' _: x

mmmmm T

. . ) = - S : e . o ' s . - o S .03‘-,

B .W Palanﬁnegraoves are prommenl:m al

: ' nasals and the premmllae are m:ssmg) MZODZ i M2007 are fragments in whlch the structure of the _. B
S palate immediately be!und the canine alvqolus

| Potamochoem:de.f M1391, the measurement s 74, 'J’mm, ﬂll!s mdxcatmg a posstble sim;lanty in terms of



L m lateral proﬁle ofPotnmachmfdex can ba clearly seen unly in sz91 (F’is») It i mewhat' '-

| stceper than m tke avemge enant Poramc:cham spwmen, in whxd: the lateral profile is gmerany-' . o

e ﬁ_'strmgh: mthashghtchmgccfaugleat thenasal andfrontal sllture. bt!tgcnarallj'notasstecpasm: o
- _ ':;'-.:_.Phacacham or Mﬂbuﬁodzaem andmw.n However the notable change of angle at the blasal and | '
: o | -' fmntal sutln‘e dees mdimtc apossiblu uﬂ‘\mty thh the Iatter two genera _ |

B

S .I,companson of the. cranial measurements C’l‘ab!e I, Hams 1983), althm:gh based on | few pecimens
o ..({ mdlcates tlmt the max:lla is narrowcr mPatamachomndes than II!Memd;oCﬁoem an Md It sem,. S
Pl to be wxder or bmaderm the abovc ment:oned two genern compared with the two extant genera un der . :

P 'j-'__smay

: '__':_3._2.‘1,1Upim D(é_}_:titigq:__'-_ o

. -._‘-‘\. R § T . “ . O '-H'. K

mosz is the only I-l apoc:men of Patamochoeroides This spemmen is s:milar to that in’ the extnnt
| Powmachaems in shapa, but it is smaller M2D69 is afommwhoerﬁdes specnnen W‘lth six inusor e
| - | -_alvaoll. lt appears tlmtﬂ:e alveoliareall simllarms:za, mcontmst toPoramochoems, wh:chthe 11 |
T alveolus s th«_-.!araest. with 12 and 13 prnrgmswely suller, o

A . - ; . _: ) . o B . . - o . . .
- bl .. T ~ [ . . - . R . . . .. .
B Y VT A Lo PR B . R . . & . .
-~ . Conines = .. ol e e T L
. e . - i . Lo . o B . . co o . . . .

Q,“' . .‘_ . o e | .. . Q“ "}l. - B . . )
The upper caning ofPotamochoemfdas c!osel}' resamblestimt ofthe a:tantPatmochoem (Fig.la) o

s triangularin cmés-section, wnh & bmad. lengitudinal rlbbed mme;, band along the vcntral surfats, e ¥ oy |
' and natrow, smgla mm&l ridges on tgn: posterior aud dorsal surfaccs Tha wear facat i |

R LT \\
. W . . :




C m terms of tha d-vfu—p index, although m Fo
a __vanat:oumsizefaraliﬂarae oftheabnvagcncra. e

'F’-'_" o

DR

o the canmas arc large and cuNe late:ally and upwards.

B R

Patamachoermdes : P ﬂﬂm“haema Phacachagm R

L s

° T
R ) FoLv ._ S Q . . - . _. X o D
et e L

SN Nommplete upper PL spcu.imms o%rmnochwofdes are prasmeq Spwmen 1\1321 has frggmants .

= !}!v-.\

o Parmnchmm#’ PLis shod early or, docs’ not empt, and nPhacockoams and “"‘”"’”’""W andrewsl

udaes not erupt at nll The presenm ofa Pi_'

|

N ... L R N . . N . Y

: !"J' T

L

"~ Tabls'of the means of the antero-postesior (a:p) and the dorso-veptral (d-4) canine breadths: . |

'_-'.'-'-mmbwof' E N Co
o -a-pbr 21.3mm 19.5mm . 286mm o

achaeraides it appea:s breadcr. Therc is oon;sldemﬂle o

| - ":-:_ '_ ...-:.Pomot:hamﬁdes, is more Jaterally slnpmgthan in the m*""“"‘“’{?""" 50 thatthe upper mmne‘ | :
o .inPatamachoemlde: tends to be ionger, with the pomt not 50 nbruptly t&t'm\'m:a,tedd The Patmnochaew e
_ | : canm is smnll and curves laterally ‘I‘hea:e ls a ’br(gad, longmldmal nbbed ventral enamel hand, and'. '_._ .:- -
e 1:'._ smgle antero-dorsal and postem-dorsa! enamé mlges. In Phacachoem and Memdmchoam andmwm - o

%

- __..-.__of m prcsemd and specimens Mlsm md M.Ls% hava mﬁd alveoli prcsomcd. In the mant

ént--in-?a‘ma‘éﬁw@’??ﬂ@é@Ms'z:l'(1:;'_3,19) R

Ca



t.hus seems l:o mdtcate a snnilanty to tha situatmn in Parmnm:hoem or Su.s (Coolr.e and Wﬂkmson__ S

@?&mwhchﬂ:euppermmpresent. i:?

ThePotamachm:des specmens M321 (Fig.l‘)), M353 and M1544 Have : an upper PZ which is double" : i
moted nnd smtilar m strucmre to Poﬂnnadtoems {‘F‘g.?@} ’I’he postenor cusp foms a ndge-]ﬁte S

o

mctansxon oE the main anterio:- cusp Antenur aﬂ"&m%tenor to the main cusp isa style of vauabl’e size., _' o
A cinguhm; i§ present on thh lmgual szde, although iti 1s extremelyvanable in size and extent S '- O ':
1’2 mPotamOchoem:des appcars smaller than mPotamodzoms (Tagle 2. Pdenarally appears not to“ -

e-xnpt inMemd:ochoems andremi (Hams and Whne 1979)

' '*% .! T
In .Potamoclaoemm'es Spccunens M?;Zl, M326 and M353 it can, ba seen that the uppsr PS i bas:cally

“\J

_,:
. \

3 . o ._ ‘\ tnangular in woswechon (F‘ g.19) and tnp!a rooted v.ath tlm main »cusp antenorly s:tnated. Thcra s

| .. an adjacant posl:enor cusp, witha well de?eloped cmgulum on the tingual face, and twu Styles mcluded R

= with"l the cu:gulum. ..’I'he structm'c ofP3 inPoIamachoepm is snm:lar, m;ptmt there afe four motﬂ, : S
and what ambm a oue & of sha lmgual styles mPoramachoemIdes, iy acusp in Pafamockmxs ad;aoent - _ |

tha postermr bugcal cuSp CFigZD) Accordmg to Ewer(igssa), the Pafmucham:des PS is sunlla. n
e structure to Sns. - The meaeuremems CTablc 3, Appendn: 1) mdxcate that Pommochomides and
- S Msrridmcf;oem audmwsn are génefally smzilar, a!though the mean braadth of the forﬂfer is greater o

’I‘he Pbramachvem upperJ’S is geﬁerally larger. S

gy " Tho Potamothooides specimans M3O3, M55, Mz, BHIGS, Mzma and M2065 indxqata that e
B - uppermmﬂmostsqumi%huﬁew(ﬁgﬂ)anﬂhasfourmts Themameusp onthebuocals:de,' |
P 1s somewhat Iatetally compressed Thcrcafe tvﬁosubsidary cusps ouﬂ:e hngu@l sxde and surroundmg L
ga awﬂlldevelopcdhﬂgnal cingulum I’énswqgni{ﬁmaﬂatgﬂ,gdmgsur&wmthu sameway asm
BT P&fmochom In thel\lar,tar. there am two mnin tﬁmps gn tha buccal side, ﬁnd B hngual cusp b  '
s h sﬂrmugded bra mngﬁlum (Fig20). P4 is thus smeler i Poamioohonrides, although sear in_'j_"' N
L structum Imppears thntthefommachocrpldes P4 is domtopormommmmm Sus, whlch o



o

ah to Wemd:ochoew mdrewsi (Table S Appendlx 1) In Patamaahumzs 1t is conmdarably greater S o
S Memﬁachaem:andﬂvxfandmramachoemmxare generallymmi!ar mterms ofPiandP4mnhbmed’" o :__3__'f_‘ =
o | i__ﬂnsthi_' | |

w0

a -

'_.f;

:s morc blade—hke.° Dimensmns mdwate that Pamﬁwchomdes is generally bboadex and more square

in plan waw Jmn is Mmidiacham undfesm although the:f are generally m m area (T“ble 4

Appendxx 1)

o0 .
. B

- )
i

ﬁ‘ha enamr.l onall tho uppcr Potmuachoemides molars, part:culmly M3, is tluck and a cement covmng )

is present. Dcmduous upper molars. dms and dm4 are presemd m specimens M1869 M1876 WOM

and m049 dm3 whxch has one anterlor cusp and a postenur lateral column pair of cnsps, is very#' ; .
sumilar to that 6E Potamochom (Ew 1958&) dm4 is usua]ly badly wom in all speczmens and

eontmns twa lateral cofuriin pa:rs ofcuSp,s.

T .
B T

| The Patamachoarotdes upper M st:uecure'cbuld be determmed from spcc:mens mzs, ms2s, M1851 o
and Mzmz. O'I‘wo pairs of hteral p:llars are prese.ut An autermr anci a postenor pau', mth a3 space on’ 0
thebuccal sxdabctwam thetwib, asmallmedialbuccalmf fi&alsapresent. 'l‘hu plllarsareﬁuurlohed - -
aﬁd é‘tallatn shaped i cross~sacuon. On the extreme postenor end of the tooth isa small median cusp -
with 2»:7! ad]aewt styias, a smﬁlar smﬂler antenor complex is also prcsent The stmcture o
Parmnacizomw is almost 1dent1cal. emspt that the postenur modian cusp is mors dosely assomatnd _ |
. with t!m B:ostenor pilfhr pair and is smaller than i:n Pafmnachaemfdg& The Mmdwchoems am'kenm
' apper Ml is generally largar than m Potamachae:mdes (Tuble 6, Appendix 1), thm is also% -

e

Squars,whereasmrﬁdiachamaanm islnnger thamtmbroad. S S !?_.
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ThemeanOﬂhesmﬁmm”dP“m”(Flﬂ)-lsshghﬂy‘greatermPoramochm:des,mrelam'"_';."'_  e

&) -

. cons:derable dlfference in uoss-éecttonal shape. Pommodmrddes is broader than it 1$ Iong, almost B



The structure of the upper MZ mPofamochbemades can be seen in spccnnens M321 (Fig.19), M326
' -: '.M329, M185L M1915 and M2012. 'I‘wo pau‘s Q@Iateral plllars are present whlch are separated by a . )
: ':amallmedmn cusp, \mthagap be;ween thepﬂlarpausonthe bucml 51 3 andamedxanhngual style .:. |
often assouatad gath the .Imgual;postmor pillar A small antqnor me hn cusp surrounde%y ?.-4
: : styles, and a sim:lar postenar metlian cusp smmunded by 2-4 styles, are Fmdent The Patamochoems o
: o Mz structurc mvcry snmIar cxcept that t!xc antsnor and pustcnnr medzan complms, but pamculanly

R the posten ! one, are smaller (Fxg.z@ TheMemdwchoems andrews: upper M?. is genera]ly somewhat

. o mgw __ '_ mPatmnochoem:’des in tha Iatter it 1s shghﬂy broader than it 1s long. baslcally squae, R
whe?é;s m Metrkﬂochom andnemi 1t is lunger than it sz.\ ad (Table ’?, Appendxx 1) The .
{ Paramochaem Mz, alﬁhongh largar than in Parmochoemides ia on average almost square in cross- _ |

%ectmn aud thus verys:mtlar to the !atter ('I'able 7) -

- '_In Pofmnachoem:dﬁs tIze uppsr M3 bas:mlly cons:sts nf an anter:or pnl!ar and a talon complex. The
' 'toots are consxderabiy longacr Jn Patamachaemides than in Potanwchaem (20 Smm in
o 'Pofamochaawdes, Bmm m Pa!amackaenm), although smnlar in stmcture L

e :'I‘ha antenor{fnllar complex i made up of l;wo lateral pillar paurs, an antenor pqn' and 2 postenor pau-, .
) ' .._‘_'_'_'wh a gap betwean the buccal Entcrior and postenor pdlam There is a sniall antermr medmn ausp. =
o : 'sm-munded by 2—4 stylcs, clnsely assoaated wnth the buccal anteznor pdlar. A small second medaan
N cusp, 2 and in a fow cases a ticd i closely associated w:th tho lmgual anteror pillar and s:tuatetl
| i ._ 'hetWean the two p:llar pau:s. A smgln stylc is present betwaen the antenor and postenor buccal plllar.s. '
: _. and 12 median stylas batwaen thie lmgual antenor and postenor pnllars Tha cuspa #% i four lobed
ad stellate:shaped in moswécnon (Figs. 2,2, 2. M3 genera]iy smaller and broader then i
| '-'_found in, Meﬁdiochagéx amm« (‘Tables sa and & Appendlx D T \ '

. -_";ndicatc I? Pomn&ﬁamfdes is almust exactly Bhlf way 'betwnm




.

Q

f:_' spacimans D;ffercnaes occur in the talon complex, and 1t was found that, the upper MS spamnens L

',x'r" T

Gro‘up 1 - lias oqc mndian cusp and: 3 4 su:roundmg styles comprasmg the taldta (Flg.‘ “\2 '

Potamoc}loermdes spccxmens M347, szs, MEDG‘? and Y2073 are coutmnedmthm un) group

_ Group 2 the talon cons:sts of two med:an cuSp and 3-5 stylea(Fxg.zz) Pormwwm specunans

0’ .

N _Group 3. has thme median cusps and 4-8 sl;ylﬂs compris:ﬂg the talon (Fig.?;’») Potamochaamdex
spec;mans M316 M318, M319, MB% M330 MB'&‘# M1400 }cll572 and M1924 arc ountmne.d mthm{

3 and tl:erefor& less wom, thnn tha buccal pmllars’ The group:ngs did not appear ta] be a&‘ected by the "
i xelative age of the specimens. |

- In Pormnmhm&s (Fiz 20) two laternl Plllar panrs are also present, mth a:ﬁap batwasn ihe menor and"_;

B pO-Stmor budcal pillars In aross—secuon, the pzllars are twt as clearly fom- 101,@;1 ay they are n

) potquchaerofdes Tharseis somet:mes an mtenor me:han cusp, \ﬁth %4 5m dmg stylus, dosely ::I . ..
' - 'mocmtsdwiththeautemrbgccaipiﬂar A singlemtralmedmn wspmthanad}acenthugualstylem_ _:. .

} “150 presant. Withﬂ the talon complax zhere isa smalf med;an cone and :2»-4 styles. Porwnochae-us |

' Tharo xs some vnnation in tooth wsar w;thm alI three groups, vnth the lmgdhl plllars gancra]ly hzgher

o |‘J"

Wl

R S e

ey

_ Pcramochoem and mﬂrkzdly mﬂu than in Mmmmhoem Thp a%era%e ﬁuu: ra.uo shom the >

i P "mmdﬁ‘ “Ppﬂr M3 to be closcr toﬁotamochmms thaa to Hemdwchoem.r e s = - S
;' InPommachaemfdes specu:nm Mst6, Mot r«ma, M3ss an,d Mz063 the buccal postqﬁor piﬂar ha,s

Ce L

:aroup’ T _

tlnsgroup LT e e e F _'

sEN

o,



B

= cusps The. qﬁps are pblong shapbd m Cross- secuon There. thus app_éﬁ |

. measurement in: Memda‘achoems Mdr‘ewxr‘ and Pohmachoemides, the. former m 0274 and the la.;;er =

-

| Pormnachoemidmmmenmamoc&aw MMW}&M& o

ThenghSmmusisiutactonlyasfarasM BnthPlalveohmwallpmved.hmm,thePZmdmt

©ome

=5 -

pﬂmmeu BPI/C 4 is unusua,l,;n havm at‘nwnbl;r of addltronai stylestnn thebuccﬁl and hnguhl féces. : : - /

3

The,Phacockoems upper M3 is dafferant in hamng 5-7 lateral w@n pais. ai:d ), centrai mcdmn L
L b . P e LT,

i
o

- 'I'Iie sum of the mofzf l’ow langths ecmpared w&h Hams ancl Wh;;e 5 (W)Lparametms shows that “ .;ﬂ., G

\{\ h

_.Paramochoermdes xt xsgcncrally somewbat shmw{ than found in Memdmchoenis mmwsz, bamcally i A . . 4
: bctweenMemdmchoem anwvwsi and ﬁatamodnﬁet}féw but posm'bly closer to Pormochoé}us. " | o
. ..PCONPWBB o ﬂ“‘- premo]ar/molar le\lgdm is of quesuonable s:gnihcancc, gincs t‘here 13 ‘only a smgfp | -i"fﬁ. v
0268, in Potmnochom the mean ratxo s 0,353 For both Area P3 + P4\(m anc! Are.a P4fho13

o -

. : 0,., . L . e . UL ’ e . .
oMb ;o oo e

There ate segenal good maﬁdzbular spet:lmcns that warrant. individual menuon. Anatmnm%letad is,

.._4_,

considaredunderspemﬁcheam S AR R

Q’J

' Tlus (Fig.?A) together w:th M384 ns ona of zha more eomplete lower ng speuné.xm. All six mci.sur
atveqli are intact. Both eanines are broken off appromately onie third of tlm my up frmn ths bases. SR

Ths*mphysmmwﬁlpreswd Thelaftcorpug’xsperﬂaﬂymtactnsfarasthemﬁmorpdlarsofm :




alwoh are’ damaged. P4 ls well worx and inpact o{hhe !eﬂ:and r:ght s;des. Mi 13 extramcly well wo:-n -
nnboth sides Mle well presemd on th left s:de and well waom M3 is only mtau: ou the la& snde :

. -_--""F*mofthemium_'

. ::,. oo Coge e T
;’:_:} . -f_rf‘ .
- s

[ SR . . iy

REPIETENEEERT SIS - -

R0

' 'li arn p : cxved, agara both canine :oots e dmmcier oftha catﬁnes C

| . mdimtes that this was a young adulf “i‘h& symphyms is basmlly compm 'i‘he nght corpus m' :

nJiﬁtmrn. Itisappnruntlynotfullyampted. g - IR 7.

e completa a5 fur B thﬁ cummencement of the upward cuma nf tha ascending ramus. which is mlsang.'
sldes, thcy vary shghtly wnm Ml on the ngh.t snda ‘is damaged auteanly, but- well" '

u _ the antsriar pi!iars are pre#crvcd on thc. feft snde. MS on the nght side i Jl.!st begnnmg to empt.

"insemug)offhedigastncmusglg, L r\

'n_“ _ o

'._:"mg‘litmandihularfragmsuthlgm M3(Fig-75l / R S S

'I

S

P

wo

L :Tho letf’corpus is mm { te as far as My, but it is badly presemd. Tha*i’l and ¥2 alveoh ‘! preserved' .

o '. 'prnsﬂd*ged on tho left ﬁde Ttis wcll woru M2 is complete and fau-ly well warn on the nght &ids, only' 2

and is stillin tha proeass of sruptmg. It rs ahghtlywmn only on tba anterior and postenor pﬂia: pm. - "

N Qf parl:lctllat intcrcst in tlus spemmen is tho deeply scoopcd imgual facn of the right cortrﬁs at ths-_ L

o

i "_-'n:a coppus prwed postetior P2 The basel semon of the nscendinf)ramvs is also mu Of "o o
A partiotar %wm is tho origin of the ﬁmﬁw of the d*ﬁﬂ*“"’ “‘“5"“" o8 the ““}@“‘ o
b 'alueulmnnd part oftha " ut of P3 s pm P4i :s badly dnmaged, M1 is Maged and e:uh-mely
mu Wn ”Mz " al-m damaged and s well vmaa Msds mnderataly wor, althmlgh the talcmid iﬁ

Coa
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i :

- shape ls altered, 'I‘he ﬁntenor surface pf the symphyms i parhally preserved, the § mczsor al‘veoll ara

_'absent The mt of tho nght ceniue is mtact The nght andleft o oorpns are broken offbehmdm o -
- : both sulcs the P1 and 1=2 alveoli ate intact, on the left side the postenor section of P3is —y B4
Sa i alan presarved and M1 and M2 dre intact Onme r;ght side P4 is sl’ig.my damaged, M1 and M:z ae
c | s Z‘.act. Alloftheteethmextremclywcnmm, mdn.atmgannld ammal. '_ "{}__-; L o

_ ot appuar to be the resnlt ofwater acuon, as the bone structtu‘c cap bc clearly

& Js«:nem1 on thc pnstarior sux '

o that the q}volien bonc is tl:e resull: of a form of oste-oporos:&

. -de:us'a:uadmrpus' EUEEE o N

'Among the apedmens studned, no complete Poramachamdex ramus is prcsemd In M8217, the most

- mmplete speciman. the. maudnble extends back nnly v t‘ar as tfe upward gurve: of the ramus’ (Fig.ZS)

I—Iuwnva:. the auguinr prnanss appoa:s to ascend steaply, aud’ closely reseg:bles the s:tuatzon in

) ' Paramochaams. 'ljhg ventral. oF outat\\odge, on thc homontal ramus of Pofamophaem!des spammens
o _M302, 1\&303, M339 mago, MSZIT and Msam, has an "invzard cm'e (Fig 28), cpmpm‘mg favourably
' _\ﬁnth that ofPatamaohamas Mamfmmkmmcdw spednfmis M341 and Lﬂm‘? a!so mamfesﬁn

; cumngmtfal smiau\g, nlthough in the immature spaciten M384 the curvature is not. obvious. In allf -
. of the above mr.ntionad Potdmochoerofdes spcclmens, the mandiblo is thu:koned in ihe regmu of M2
. ;"'_ 'aud M3 sunllar tu that ofPa;mnochm ‘I‘hu lmgual faee of thc mnndible in Poramachaaroides, at t}x&ﬂ '_

| _insemon of the dignstr*c musele;: &8‘-} bah:nd the symphams to balow tha posterior M3 ‘ﬁlveolus,

- dorsa!ly dr.eply soonped (Fig?.S}. T‘Eds is shmlar to the ;tunuon inPatamachoam, wizerc thn :hgastric .
- musdals Targer than that of Phacochomw m\m 19581:), Although the mandibular ramns appaars _
= 'i -'huavy in amib:bor of spccimﬁns, vanatinn in ﬂieasuraments nnd obsamtion md;cate that much ofthe -

]

oﬁ)’fﬁégs?ﬁ:phﬁm and |.s.frne of calate crystahsahon It i thus possible _

o . Thjsm a someWhat POOI'IK Praservad sper:lmen in that the bonu appears "mllen" 80 thﬂt the 0“3“131 o



R N A . : T ' - . F 41

. . . : Y e .. o " Lo )

hcavmess anﬂ tbmknass of the corp‘h& dua to matux mﬁIl. It appears that thc Pormocheam:des L |

“ B

mandiﬁle 15 &oi-so-,mmﬂy narrnwer m comparison with Paramachaems, &but ~broader than_:__'_ .
Phucochoenu It appears to taper mure sharply fromm i‘romt of she 1owez Ml to tlie antmor edge of_-_ - N

' thc P2 alvcolus than mPoramockoem and .Pkacoclloems. o 3

Symvhv_seal reswn

L’\..:. L S . =CJ -: R '. X “v—:.‘

Thm are threa Potmnochoem:des specimans (‘\&'384. M2081 ana M8365) in which the symphys:s is

L
complcte, vnth 1\4{8365 bcing the cn!y maturc spe.ctmen MZO?G isa 1}'agment of the ven s:da of th:

symph%}m. Thc Poramochoeroades symphys:s haqja broad, fairly ﬁat, rolmded mfenor proﬁie, bui

'. appeats 10 bc not. as hroad as b Metdmodmems nndrem;. There isa ﬂuted pIatEorm for tha mmsor

g Pammachum rFig.Mand 26) InPkamcImm, thr,x sgmn_

alveoli anj a8 gradual siope of thc ventrat surface towamds the mcisurs. The fluted platfom is sxmilar to |
that nf M rdt'ochems andmws: anc! Phacockaems, although the she e of the anyueior part of the
mand:ble, &fsmbad above, appears to resemble S::s (E%r 1958a) 'I‘here is o evndnnee of the small

shelf at the kack of th& symphysns whieh is tyg;cal of the extant Patwnochaem.r further indicahon of a H,

o slmllarxty witLh Sus (Cuokg and Wﬂkinson 1973) Leakes'? (1943) described a mam:hbla from Olduvax

balonging to Pofamochaems ma}us - Harris and ’Whlm (i9?9) indicated that this,fhan closc al’ﬁmtg to
Ko!pachwus 'I'hn mand;bla of Parmnochamdes sh '
specias the mandibtp laeks tha clongaﬂon and later compmsmn chamcteristic of the extant

saems to resembla thm specxmen. In l;oth '

: al regmn is constderablglonglmdmauy ..n._.. |
oxtandad in eompnﬂson with Pafmnadwm, and thm s a grnater uutﬂmng anteno; to the: post
b‘camnacousmcnon{ﬂgm | T

S mms of lower Jaw parametm [‘I'able 9 I-Iarris (1933)], comparison w;th Maridiocham andmmﬂ‘ _
o ravealed that the mean of the maxium w:dzh or the corpus at Ms, is smallor b Pormod!pemfdes, o

which Int tum is graater than In Pammachaem Compamou of llm mmmum wulth at tha canme.
alveglus, ravoaled Mmadaoem ambvwai o be fnr g.war than in Farmnaciwmfdas, o

. - . . . N BN . .




Hmcachoem Eallsbetween th..se, vmth Pommoehaoms eioser to Pnranwchoermdar Cmnpm‘ison of tha
symphyseal Icngth,s rcvealed that Memdiochnemx andrewsi v.*as goncrally tha longest, foilowcd by .
 Potamochoens, then Potamochoerides and Phacacheams Tn terms of the width at the postcanine .i: .
oonsmmon, Patanwchaauides an;l Potammhoem.r are close, Mehidiochaem andi'ews: k conslderably - g

o

Snx e\*bnly spaeed mcisor alveoli arg presmt in Pa;mnochoemides spcmmens M334 ancl M2081, m
M8366 there are three evenly spaced alvooh on the Ielt sidu. smular to that 1:; Potamochoems In
Mehfdmahoems cmdmw:: 159 aml I- ara closn ;ogether wit‘n 1-3 mtarmesdiate between 12 and the
cmig;m Tha Potamocboemrdc: I-J is loug and broad 1-2 5 sumlar in shapq but shghtly recurved, I—1

N agpoars similar to Fornmochoem in structure, but is somewhat smaller in g:ze. In Patamochaemidex, »

I—z appcars short qnd pcg-like, 1-3 and other :soiatad mt:lsbrs also appcar pcg-l:ke, homvcr some of
' : the spcmmens are fairly long audmt as cmred as those of Pammochom In Phacm.homx all three
incusol‘ *gaxrs ara short and peg-hka, wstb the smnd pa:r ahght!y mwardly cumd. ’l‘hus althuugh tho

o

? omw ln M&ﬁdm}ww& audmai thm‘e ara agnnrauﬁx six ine:sars, all pxt:.-emulv small,
aimosﬂikemﬂktecth (Cooke aactmmnson 1973) '

S v e

e
Lo . %

N o
Yo

o The Fotamochaamidav Imr catﬂm is mangulau in ﬁmswdon, wz:h the antara-dorsal fauc Mng the”
longast, in this resriaet Patm&ﬁaemm 5 j”’ﬁ’aﬁmwfmm The. Potamocboetmder aﬁd




e and:zﬁ) (Thin i m eontrast to theMem'Zﬁockaeuw cmdmm and Phacochaenw caning. whlchls dﬁf@‘_ .. _."-5 .
' o :_'3f_'ventralbf ﬂattmmd and curves latmlly and. ﬂmn poaterioﬂy}. In Pommochoem:des specnmen M?.OS? Lo -
LI B the shal!ow groovu on the antero-venh'al surfaee i cloae :p the ou:er edge, &mnlar to th:. sntuat:on m__.' ; o
;__.._.-_r;_-fPhnc“"“’W e REE c. SR R -

Fi ST i
SR _ A
3 A ) A _., . .'-';_«U
: - o n

_ f.f_'I‘abIe of mcar. lomr camne measuremants (a-p ,5 me%ﬂ.mtm hrendth' d-v N dor so_mtt al' - ..

e

. Polamochowrldes  Pitamochoens Phacockoeras -+

_ nllmbar of K C P o e r}! | ﬁ
_._‘_-.'_‘.l"*."b-f..é." 13‘“55mm 1331:!11:1 1031mm R S
e '_.ﬁd"'/a-pindax 08 ' '-; ass om
< Th@lﬁwcrcaniuﬂm.?ofmachoem!des appe.ars tﬁbﬂarger thanm A oramochog ?{u. ‘\ndfaHSmbemcn
ﬁ"-ﬁcmmwammﬁﬂmdﬂ}a-{pmdm . _

n‘,a..l‘. . o o - _. _. C f'.m L ‘r\.; .
_._mhwPllsnotpresmedhtanyspsczmensoﬁomghamﬁes InM339 M384,M1832,1\f12023_ o
& Siggc &oml’ltowardsthe 3 - ﬁ.}

o .'_and M2025 tiw P1 alveolus :ss:tuatod approﬁmatclytwntlﬁrds of the disgney
. ; lower canine, In M2081 thfs niwaolus is sntuatcﬁ abuut halfway betwaau“;{\a lower caning and Pz - )
o -.m&m). Pl lml not mpted m shy ot‘tthhacochoam: spudmens stndie&, m{ nnly m in ons of S
e mmaam spacimtms (BPI;'C 9 iu which the alveolua is situated two thirds of the way,
.. e betwm the lbwur uauine and 1’2. It nppears t!mt Pl doas not erupt in M _ |

: mﬂ. o
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i .' Wi!kiu‘éou 1978)

S broad‘ﬁr. Paramochaenm is 311 amage eonsnderablylm'gerbut more blade-liice.

"'z—i,'

N Acoordmg to Coolm and‘Willunson (ms), Sus is the only extant Afrxca:u smd in which fho lower 8

S ..m Inthmespectfarmhaemamsmmt o “’ RS L

.&-
TN )
R

i 'Nn complcmly presewved !ow«ar rz ss ltnowu m Potamachoemides but elem spemmens eanst in whn-.h
i \\‘xﬁot stmctm is p:asmnd.“ Pz hga:«two rdots,dn antmor and postenor mot In M2015 and
” M2t}81 the postenor n‘)ot appears to be dimded lnio two (Flg.24).u In all of tha speclmeus, téw

nnatarmrmot is tlm largest. 'l’her oot and atveolar stmcture appcars to be 'mry sumilar tu that. ig

B Paramaaﬁmmx The Iowei' PZ dnes not gﬂnﬂrﬂb’ Gﬂll’t in M‘“d’ma‘m m'm‘" (Cooke. and

) . P
K )

E "
- \} O

L o _: InParamnchaemides specimensMBDZ, Ms%und M:ms the lowerPB is present The mtenor cus;r!s - B
. gm largest, linked by a ndge l:ke extenmou to a small postermr cusy (Fig.ﬁj Them isa small medxal' :

W e L 'up@er P3i is trmngtﬂar Tha Potamachaem;dcs P3 c&t;saly resemi)les.!’oramochaem iq structnre (F'gs.6
o Btld 26). Meﬂid:achoemé’ andrm and ?aramoahaezmdes a.re fairly closc in d:mmsions (‘I‘abie 1ﬂ,
L Appendur 1, although Patamochaemides is ggnera!ly somwhat iafger lu area. It is a[so generally **‘- '

_-J._ el W -
|:J - .. . .

o _'In ?’otamocimem;des thaluwu i’4 is presemd in speclsgem Mmhmo, M384 M:ams, M2054R, and

_ : - N SS@RQ The mo:phggomf of the lower Pais varys:m:lar to the lower P3. bul: I’4 is. considambly 13.1@3!. |
| the cusps armore mﬁsatod (Flg.s) Thara ara 1:2 antunoméd}ﬂi styhds and 23 stylids adjaccnt o

Y

o tha pastmor Emsp. The lowm- P4 is considmbly smaﬂar than the uppar P4 m;d mchout the ﬂngual
mpsan& lingual eingulmn. ff'he ﬂppa; P4 téhds to bu squa:a mshape (ﬁg.i‘)}, wheregs thc lomr {4

o

Pt rectangular (Fig2d)e - 'I‘he Poramachaem lower P4 structure s vai} sumlar o that o

B Jpommimm mth 1*3 amiox styhds and 23 pastnrior stylids As w:th the lower ¥,

L 8 L

" roots po&snbly sl:ghtly smaucr “The xower P3is consndumaly smaller than the upper 3 and has 0 -

- .anmrint nud a Small me&iai Mtonm styix& 'I‘hem are four roots, s1mlurm s:ze, with the postmor o

L e _._\_‘U. R L " u P e
1 . _\__‘___ ,,\._‘,:-.-.ou.» P Er -U__,_.---;__.‘.--__-_ E e T e L

P

_ :'1mgual dnm:lmn wluch 1s promment in thn uppe.r 1’3. 'i‘he lowar P3 is rectanglﬂar in shape whereas the o
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centra,l !ateraily mmpressea . uth a sruall antchcr styhd and two postmor medml \ﬁxﬁs. dm4 :

>,

\5' . ”o .

Pommdmemedes and Meﬁﬁda‘ochoem mdmwc‘ are. closn in terms of d:mmslons (Tabla 11;: App'endix SN

1), \except ﬂmt ths formcr m"generallg sbmewhat graater in ﬂ-qg, attd bmader. Potamochoems; is on i
a.veraga consulerablylarger and Emre bladedﬂ:a. -:'_ﬂ-' R - .

) ) S o Q} q ..
Intemsofthe?mertoothrowmametmﬁBbleu,Appendhl)g -_;-:_

"
e

TP

LtP3 + Li; .P4; Pa:amochoermdes and Merddzochom mm are suni]ar, Parammhaem is

Area B * Araa P4, fatan{ochwvides %generally n between Mernd:ochoems anmwx: and

.- w7 g

S oL S Ay . . L ) R

o

. Molars S e ERCTERR . T Y o
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Pafmnochaermdes spemman M341 :s a juvvemlc wnth deuduous molars dm3 and dm4. dn& has a smgle

has three ,{nt;r&i pnI!ar"paJrs isnth fjwu cantmlmed;,au cusps between the plllar pmrs A \osbenor _' -

:“‘.

PR S e

medmn c(:sp ls presant and it surraunded by 1«2. .{ftyhds. The tmlk teeth ai:pear ta be vm-y m\m to e
thﬁsa of Faramochams (me' 195‘8a) 5 S 2

‘w

‘-. \n
\\ @

m. mPotamaahoermdex is geuorally heavny warn. (Fig.?:@ﬂb 3 s spmens m mou M2053, L

\
Mm54 theb stmcture can be seen: _The lower Ml is sinular ta\thaéof the upper Mi, but is: generally

smaﬂarandmor&recrangularmmss-sacﬁouineontrasttothe‘vgp;;érm%ich'; I \
saclwn 'Eho gap batWeen the anﬁerior ﬁndpostenor plllar palrs i rlie 3Uwer MP:& on thla !mgual faca, S _ ﬁ

wn,th a amall buccal cusp baqf“‘*—\thc plﬂar pm 'l‘ha pos:erior medianmp has 1-2 adjacent stylxda o ‘

Yhe buecﬂ and lngguat faeea«aﬁ}u Paramachoarus, the iom M:l structum is almgst idénucal, exeept

_' "““'\\-..

\hat thegmstarior madian ausp is more clnseiy assncnamd vath the' pdstenor pillar pa:r, and ap'pegrs ; .
5hghtly smaﬂer Hemdiackaems m@-ews: m eomparison mthParamochaemfdex is generally greater }n




--{’area, the lattcns bm&derm cross-sactionand appears to be an aVerage clpscr maraa and overall s:za
't to Pammackoem. which in turn r::smgllar thau the former twa ipemes (Table 13, Appendm :L) |

o

T :], > 'i-'In Patmnoch aerm ﬁ,ﬁ spc mmsns M384, M1839 M1382 Mzo 1?’ MZ@S?: t d m !t can be seen that
| . o | ...._-_-_f:tba lowet ME is sum!ar in sﬁncture to f.he uppcr MZ. ’I‘hbm i so:netm:es a second medlan cusp
o m batvmn the ,,gntemr and posterlor pdiar pairg, t]je gapbetwecn the antenm'and pmtcnor plllarsis on
' i the hﬂgltﬁl fam. Ths antenox medsmr«cusp is vanable,m size md has 1.2 styhds on ﬂm lmgual Md
""'»-buccal faces. The posteuor me&:an cusp qlso has 1-2 styhds on. the l.mgual and buccal facas. The
| ,. - Pammachpem:des lowar Mz is snm;lar in sh-uctura to Pamochoems (Figs.zﬁ and 29) Memdiacimm _
: andmmi appears generally grgﬂtcr m smc, bnt paru@laﬂy ,n araa, mmpm@ to Pamh oemf des, = |
. ,\7 ajtkough thﬁ IDWGF M2 i g&nerally broader m ghe lattes. Pofamochoems 1s 'sin‘:ilar n m to R
!!...._:.-' N _ - mtndmaham andremf, m partncular u :s on awragn slmulanly brom;%rable 14; Apgﬁn mx 1) B

A ;.\7:' S B N I

I SR

s :._:_' - terior aucfpostenor :nl!arq:s iy thc; buccal fgce and the. gap butwucu the pdlm: ai oﬁ the hngual SN R
o fﬂc@ (Fiﬂ‘-" 28,29:-”0) A ﬁmﬂ mad;an cusp is pmsent and in some §j;.lt'.c|rm=|m;Qh '. i

madmn cusp 15 presant in the talonid oomplex, and 23 stylids on thehngunl and buocal S
' Thrncspaciﬁwmaw mrmdm tmsgmup,mmz,mséaudms e
© ﬁroup 2 two median m the talamd mmplpx mm-s ssyhds“n ;he !ingunl amrl bnocal fau:es
- e (Fig.ae) Spgoimnns M:au, i




e

s .a%rdmackam:d&s Grau{i ohe: specnnansp although ‘he G"O“B one. spemuens are m in length

A%vms tbacasemhthe upperM:i groupings nt appearsthat thelowerm groupmgsamnotaffectad -----
= ' lfxthe relatxva age ofthe spc‘étmans accordmg to tocth waar ' ' ' '

Sl

- and 15b Appendlx 1), howr,ver as wlth the othar molars the la&er ls on averagc broadar Tlm means of B

' etoﬁmacﬁonal s!lapa

e | J.;Ps ¥ F4M1 + Mz + M3 onee aganeﬂidzochoanw andmmi aml Pommachwnlm ara sm:ular
) 'pmeb@mismsmably larw | | -

) . o X . . T S . - el L

L P

| '_ Gronp3 has tlme med:an cusps in tha talomd oomplex and 2«-4 stylids on tﬁe imgnal and buccal faces
- (mg,so) E@ght speclmens are: placed in this gtoup, mm, mus, MlS&? mssg, Mzom, m:m

t\

-"_'.'_.'-.__lvm?nanmsm G T e
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The lower Mg gtmcm;;a ol.‘ fotmnochoemfdes is s:milar to Pofwnoé?mem oxcept t."hat in
L . Potmnochoems tha auterior /bl .
cusps whh 2-4 stﬂids 01&,1‘]1& Buccal aﬂd !mguﬂl faces (Fig 25) The 5“‘«“"“‘5 is m" simﬂar t" th° L

iat oomplex ls smaller and the talumd cqnmsts of a. s:ngle medxan

e

' Me!rfdmchaemx and:eum is conssderably greater m area oompared to Patamochaemdes (Tables 15a - e

L

Y the Lt/Br rahos dll‘fer, I:hus mdu;amJg that the msnchonal shape dtﬁm uetween th%tm gmera. :
As wnth the npper M3, tha average hmght"in Pormoclwmdes is much smaller than in

Memdiochaems Ht/Lt shaws Poﬂanaahomdes and Potamochoem: to be close Patamachaems is

- considcrably smaller & m arcu in cumparlsnn w:th Pommochoera:des but tends to have & s:milar bma& =

ey

| mt&rmsofﬂmlmmtonﬂlmwpmama‘;m@ablﬁnAppendhu R

Lt Ml + Lt M2 + Lt M‘3 Me! ;I;achoem andrewsi and Palanwchoemides are simnlar, .
'_:Pammochosmisconai&e:ablymaller o e 2

af:- . _.j

).




comﬂembl}'smallerthmﬁmndml’otamoc&ms . e
SN

<_\"

totheformer . -:: g X ~

.o

meﬁm:mpmm is not varywcllrepmsentba in the Lumawmks fosstlsuid collecttqn, wzth only
fwanty one specimens and a xmmmum number of mdmdnals (MNI) of ﬁve The matanal is very -
_ ° ﬁ:agmentary so that fev.? relevant measurements could ba made. Most of the specmzens were too S

ﬁ.&gmgntm to oompara mth matenal ﬁmm other mtes The only skull matenal oonsusts of one
doubtﬁﬂlyreferrcd nrbltal 3nd one. palatal 8pecunan. ' R Sl

0
e

- ;-- - In specunen M304 whic!: is- duubtt‘uily referxed to Namchoarus (Ewer 19583), tha orb;t measmes
- 39’55"““‘ “‘mﬁ the 8‘““’5‘ imf leﬂsﬂl: compared to 35.25mm and %45mm in twa mdmduals of |
Pormnacbwuides The orbnt which appears th:ckened abuut the m is rounded and dmall}r in line ) )

. .6 ' '_Q_-r

L]

Ianonly :he antnrlar portfﬁu of thc zygoma root is preservad The zygama hppears to b-= broader__ e -
\. .

Tl

Aﬂ?am/m Pamochaemides is mbetw‘cenMemdiochm mdmm md“Poramochm,but c!oser e

.'{,x
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SRR

| withthgfrontalbone. R

Axaa P3 * P4/M3 tliere i no value gmn t‘or Memdcaohoems aud&ewsi, Paramom‘zoemuges .

consud;mmsvsmaﬂcrthanfoxmdmpownocbom L
Areg P4[M3 Patdmmhwrmde.r is mbetween ymmmms and.-ms

e
R

St

Natochoerasmpenm isnot verywell reptesentedmthe Luneworka Ioss!lsmdcollecuoﬂ, W!th 051? : |

twenty one speme.ns and a mxmmum number of indiwduals (MNl) of ﬁvc.f 'I‘he mater:al is very' L

fraglnentaxy s ﬂmt few relovant mcasurements cuuld be. made. Most of the spemmens were too L

i‘rag;mentary to mmpm mtl; matenal from uther sites. The only sknil matenal oons:sts of one"-'

doubtfully refcrred orbztal and one: pa!atal spmmcn

Qﬂ,ﬁ e s G o R o EEVETREE

J-q_.

‘:J O‘ﬁ ! IR R

In spesimen mm w]nch 15,4 mbtfuﬂy referred m Narochosm (Ewer 1958a), the or’bu nmasures' ’
39 Sﬁmm across the gregtsst mner lsggth, com;i:yrad to Sﬁzsméumd 3445mm in two mdmduals ofl ) '.

Parmnockmides The orb:: which appears th:cltened a]ii(ﬂﬁ the nnﬁus mundeﬂ and dorsally in line - o S




o B _-m426. U'Ihcse spe cirme ns eomparu favaumbly w:th Noa‘ackaem& cgpensf-!' spemmens Erom East At‘rncan

N pnstero.dm‘sg] gua,mel t:dges, ara L,rescnt. 'l‘ha upper canine resemblqs the fotarﬂochaerofdes and

- '-Patmnacltaem camno in struct/ € r:xcept that m Natockaems il: is usu&lly oonsldarab!y biger, agd

e :'_"' The structure of the upper canme xawell prascryed N Na:ochaems spacnhens M2026, 1\{2250 m’d

- sm, A broad, longltudinally rihbsd ventral anamol hand, and singie:, ﬂarww nntera*dorsai and ” :" ('ﬁ}”

SR
(.'\ - =

- more darsua ventrally ﬂatten_ ;‘ . The dorsal«.;::rfam ﬁ@;mosaﬂat and a grmve mnda dnwn its enﬁm L
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ay, -

LU

) "'--":.:.Imﬁ:ature orochoems spec:mmmm and M220S have the dm?,, du3 and dmd d"
Ao praserved. iz mnmsts of a smiia watm’ 1aseraﬂy compreésed cusf;a sgatl anten *' o aitd;
"+ posterior lingual cmsp vith %a ad_;aeent mediat sters dmdis presewed only it W20 wherer i s
___1'11 __'::hea\uly w;:m so that the structnra could not be easﬂy determmeﬂ. Itis tnangular in cwss-‘ .' h

'." ._.:'japostcmr lateralpﬂlar pau‘ and aw@ﬂr{\“m cusp (ll‘wn pairsof lamﬂpmm pmrsJ it

3 '-.'_p__‘ e bulge of thﬁ respectivu lqediq “Nllar complexes, A smgie medmn cusp em _ |
sy eléngated smm sogess duab-bell daped {L eressbeliodespeily o ol
| _:iny aae gpeclmenqc)cq\ld be' mmuxed (Iength zasm b&aﬁmmmm) (Tab}e 3 f'__f;_ s

o mmparablu to t!mt found in Narochoems capmm from East Afnca (Appendm 1) Thns 18
-OENotachaems appmwbamnmderablyluwmmmmomﬂwmmorthctwnman: ; !

- ,pfonuunwdhuiguoﬁthc antenor and postenor med:au‘bomple:ms Thalatexal pdlar pait) tend fobo "

e wa“"d“’m i cross-wcggual p!an hew.f bl}t is mmr&."; wanmdexabiy largdr then in the cibeee
ganara. (Tables 7 anxl 16). ’I‘he avesraga measursmn;s appear similaf w thosa (fnr Eal
Nom&oemmmwiv sneﬂmm (Appendis 1) S R

-)»\\?arsmpmsenn w:thi‘;fijamt,welldéwlnpedantm&aﬂd Pﬂﬂﬁmm"d‘“ “’“‘1"“’“‘btl Jeson -
L the h“c?} ﬂnd liu%%l facss Thn specimens 1ré clzaractmseclbe g I’l“iﬁl"“’m‘"CI i u
S

-

i ars. with & style o0, tha buccal s:de betman thcf g . pa hp

-“

a. o, - ‘--;\‘ ' : ‘3‘.’“

T 1=
PR S

%%WQM@M mu%smim ‘m‘l M369, t- canhe seen thauhe upperMZ : o :
_-;stmctnrc&u the upper Ml1 but almost doubla the s:ze. As in Ml‘ Mz is nlad cbﬁaae L .

and thck:y eove.red w:th oemenr €Ewer 19.:8a) ’l‘hﬁ HPPBI Nﬂ °f Narochm “FP"“T_:-' '- ner,

e \‘1.-"




g ramus appears somwhat simi:ar !:o Potamaehasmfdes andPoramacham.r. " . '_ -if_‘; :

MfNomdmm, yusinzy hacause it appears oonsidarably larger than thosn found in Poramachamides. L
T .

Sl T e o

N" WPIGW “PWLMS Nomchoems speci:g;ens e:nst. "Specnnen M8352 is a fragmentnmgh the :
poatefior md@ectmu prasamd and appeafs mbe somewhat bro@hsn tha lawerMS. R '

"'_'o S

'._-"i_'.

e -

From Notaaham swdmen MiG,’BS, it appoan?«'that the oorpus is b:oad and thzcksned on the buccal a o

5

o sxde in tha regl’on oE Ma, bu¢ mm cnnsndcrably hcamr thﬂ“ in. P 0‘“’""“””’"’"&” ““d o
o !’oramoahaemg The ramus is pfesemd omy in- Nﬁmm Spﬁmmeﬂ M335r ""]“"h i A J“m’k"
o I‘herr. are mdlcatlons of an mward curvé oa the outes lee Df ﬂm h"m“m % amus. I“ ﬂm respeu tha -

t"}

. . . . . s . . .
n - . ) o . ooe : 2 . . ) LA

o
y ) F}. .

Spodmm M1581 eonmsts of a &amn(fmf a’nwur loﬂ caninn whnch has baen douktfully ral’emd to

'D

. rPart af tlm waar facot and aaterlor nspect are prasarvad A broad shallow grnovc mﬁsts on thé au‘teriqa\'

o Lo

B _'surfaea,closntuﬂmwntmlapﬂiﬁ’ S e o

Y



Premolars" PR oy

f’*‘i

' lem is an nmtnature spec:meu, dou’htfuﬂy refmcd to Notochoems (Ewer 1.958a) It consnsts of an e

o eruptmg premolar, presumably P2 (szr 1958a) No structure couid be detenmned uther than that a |

R

'..In Notackom specxmen Mm the demduous“lower molars dm3 and dm4 are preserved dm3 xs"

.‘_’:.J"".- e

h Md&s o

Al o . . B . 5.

g three iateral le!ar pairs, wnh (?vo mcdlan CUsps betwssxi the plﬂar pan-s, a small antenor mednan

_.madial main cusp, w:th anterior nnd postermr ndgc-hke extensions. ensts o : » .‘% L

. small w1th a’smgla central cusp, an antcnor stylid aud ﬂ:ree medlan postenor atyhds dm4 conslsts nf_ s

- complex and a large taiomd In M357, the lowar M1 ig modarately wotn, 1t is very sunilar in‘ o i}u\.ture.- _ -

Tty Lhe upper Ml, but narrownr 'I‘ha d;mmswns appear s:milar to East Afucan Notochoems capem'c‘s_ :

L _spemmunh (Table 16; Appendix 1)

L Natocﬁm' speciniens M2075 and M2076, tlm xmr M‘z.'is also struc’tiually similar to'the up'per MZ y

e e:mept narrower. There are. however, no stylids adjaoent to the central medmn betwecn the twolatcral

: pzllar pairs.

layar of cbment. It has four nhain pmar pmrs and o well develaped talouid complcx, cons:stmg of a

o from bemg clear]y dnmb—bcll shapad m cmss section at the ﬁrst pﬂlar pau-, smr-shapad at the fourth

T pair, Thm aro four ,n;ed:an cusps between each. column palr and np awhd&m the bucca;’l or lingual

" Three Towet M3 spet:imcns, M2025 M?[}'T] and MSZ'IS are preserved with M2077 being the only' o
t completc spechnan. M3 is extrcmely lm‘ge and hypsodont (Fig.?:l} The cnamel 1s oovcred by a thmk R

' small pair of lateral pallars aud a mndxan dusp sc{:arating xt from ﬁve styhds The lataral p:!'lrs vary :

'sides The mcdian cusps gwadually vary from star-shnped at the antenor first medmn, to csrcular at the .

- fourth Allthtes Notochoaras lowei M3 spuc;mens mﬁ’s“““ﬂy Wmem"“‘ “b"“t the medm mps'
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LT,

Tablc of mcan lawer MS length and braadth measurements (mm) (Notav Nataehaems Poro;des ~ .. S

.Q_- N
. : ¥

Patmachaem!de:, Pala Poramachoem waca = Phacochaems)
Nota Patazdes.
sﬁécamens 1 17 4 16 _' e

)

i!

. . I.-. e iy .’
oo & : . ’ l|

(T&bla 16, Appeadix 1)

45_.5 s 47415 f
17:31 12.00 o

P

Cowl

T -

o

: Clearly th¢ lower Ms of Norochaems is- sunilar 0 Phacochamu m cross-sectmnai shape, although
mﬁaiderably iarger. It appears to be. snmil‘cr in dtmeus:on tu r.hc E‘ast Afman Norwhoemq t.wm‘.r

ti

g

P el T
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L Mgy Masdble o

Study of tha F‘ﬁpﬁl’ﬂd fuss:l &md spcmmm ;mle il: posmb"le to calt:u]atc the mm:mum number of ;

j indwil{“?ls preserved in the coﬂection, and m mm the age » roﬁle o ¢ the twa m& me Tablc ::_ . | 5
- 17 the follnwing obsemhons thh regard to the dlstribunon of the relaﬁve &ges ofParamocheomfdex | S
SR -: spncmacns could be detarmmnd. ) e

=L

.“_

Ih. ndd:ﬁon tlzurn are thrcc Juvamle mnxﬁlary and ﬁve guwngle mandibular spedmens,

S B o

'_ _Q.-'_: _'.-_” . _q_. Con ._ e .. ., Q ’ .';h'_'_ =
- Tt tables s an overall age distibution of Potamochoeroides spesimens appears tobe: -+

* .
LT

-
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| xmmatm‘mw 1.mdw$\ e
<17:I”"'e"m""“'511,1“1"idu:aler.. @ }
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 Upporiawilr- s'sﬁec'iﬁwhsé-v- -

LOWar ;awta& zsspemmans

Thus tho MNI is thmy i’orPoramdchaemtdes. _Tha samsprqcedure was camed nuﬁfnr thr.: twmty - o

one Norachoems s‘pe

o . K

. e S

L . o
a .

Uppcr jawnght 3spncimﬂns
Lmverjawle& 3specimms

" Lowor jow ght - S spocmns.

#

1]

T :O

ot

Wpﬂaawnght 3ispec|mm.- S

prnt;awright 3lspecimems" .

 The NG Notoehcers s s

'In thu study of. Ehe n:immnm nu:nber of m&iwdua]s, s:he. 189 Patmnoakom;des specunens were ﬁmﬂy
dmded ml:o upper and hwer Jaw specamens 5cntalmng complete ar partial dentiuons 'I'hesa twa s
eatagunes afspmmwere then diari&ed mmleﬂand right: |

'.':i\.. s

T

L

TR ol




) - I’roblums prevmusly Btwonntered in the u&e of smd rr.mains to obtam Valid mrmlﬂﬁoﬂﬂ hﬂ""- IR

stammed partly ﬁ'om dxﬂiculhes m establmhmg phylogenehc relauonshlps Mthm the genera
Nofoahaems andMemdl‘acﬁaems..." ante a;ud Hams {1977 p&) |

In order to address the tamnmme and phyl&genetic pos:uon of ihe L:mewm-ks suids, the cranial :
morphoiogy of Pofamadz wide

skm/Metﬂdfachom m;dmm’ amd Nomdloenw capensss 15"

o tsmmmed and_d!scussedm mlatmn lo othe.r Afncan I’lm-Plclstonane sm.ds, and the four emantAfncan s o '
L . & T
'J C suids. Where poss&bletheflmcmnal anatomyls compared andref&wnsh:pg vamentcdupm - S

A 9_'

&

s

54 i"’ammackoam;dg“ham o

- To astabllsh the phyiogenatm reiatmshlp of Parmnochoemides, the taxont pqsitmn of tﬁm genus : -
needs to be clarlfied. Hmns aid Wh:te (3979) mns;defad Patamachamdes shaw: s%mnymous wsth
Mama:achaem amfmwsi., Coulfb (1978), altlmugh ﬁnding Pptamachaeraide.: .rhawr gmncany dnsttnc:'f L

. , &om Mafr.’dinchoenw andmum, staﬁad thaL Pormac?:aem:des sham cni:ld be part of a '

"wadiochaempcomplef'. _'rms is deﬁncd asagmup imfpdmgan me speci&s ofMerﬂdiochosrus

:,x

0. S o . o CL 6 . . :..._:1\ L
il skt " e .
efassiﬂcqtion iare Jigpd below, Thesa are the char&cters Whlih aceordiﬁg tn Cooke (1978) separate

1w

?Wﬁwmmammmmmmmmr SR e e

i
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SR Prcmolaszuthka

‘ . 4 Lowcr Canme xiceply rooted

.
.. 5

-'-.:_.:.-'warmwnwtm | ﬁ i

o 2 K oo L g @

K a.

"-,a. S . ,. ,;' E

._ 2. At leasts prcmolars in adul ZAL mostz premo!am | :' _:”f'_ :?_ S
2 Prémolars reduced - SRR
4 Tandcncy for rapsdwear of Mz S

5‘. Short snout

e e Te s

g Befora a%y cbnclusxons can’be made 1t is neoessaﬁ' to consnder the comparatxve study madﬁ m Chapter

S 3/mthraspeatofammahomdaand’w,mmmmmmm R T n

A =

R & . . -")c,- P T

C 'I'he nasal regon appears ;o d:ft’er between the o genera, in Potamochoefmdex the nasals wulen
R __ ostemq\ya(Fig.S) whexw m Memdwchom andmﬁ!,s: thay generally seem, to be p sided, in .

o .'.addltmn‘ they appear o bs broader in the t‘ormer. The fassae for the. ungms of the levator aud :

o _' .depfessonosm musdee@re clea:lyverydxﬁferent,Memd&o\‘tham Maewsiécemsmorammdarlo
N

o Phacockeam m ttus tegard. ’I‘ha sl.lpracauine ﬂangu, although sunilarly eomparab}a in both genera,

. alsuappaarssmﬂartoatleast ane othergenn&(lfo{pachagm Iunneres), tlnss cannot ba regarded as

dmgnostac?\m torms of elevation of the mmts, Fotamochoaridss (FigiLt) seems smgéﬂy fess elevated

&, Jithan Mepfcﬁockw andrewi, the lachrymak in the former s consxdcrably shotor then in the latter
o _The zygoma nppeax‘s generally smular, but mPormnackwraides apparently closer to Sus ’I‘he 3131!015 _
ékull rqof dsffer in stmcture hetweeu the gcnm, wxfhPoranwchoe:mdes saem'mg'ly cloéer tac o
L pora:nac&oenl-?~ The umpm md panetals (‘p...:Pmarkedly the palaj;al regmn also ap;1 (ars to be
- d:ﬂorent in smcmm aa doGS‘ the pterygmd. “Fhe laforal proﬁle appears smﬂﬂr i both Wﬂr
* bowere, on tho bass tha ther i uly. mfwﬁmﬁ@mmwﬁﬁmmwﬁdm e

1 Uppercanmei’atamachaemusﬁhka isUpper camu%Phqcochoem.m . R -

.!}.-

'ammmed (ﬁg.9}, ltsva,lid:fyis questonable, i teems of the upper devtiion, tho ¢ canines are
obmousiy@ery diffemnt, this fsrefea:red mby Caoke and Wﬂkmson (19735 Thepresence ofuppgt‘,m
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L 'wzd?amvi lsclearlydlagnostm '. S T o
’The uPPﬁ'PS andcl’4 appear generally dlﬁ'eremintermst:ha Lt/Br rauo gr crom*-sc shape,

o -.'.i e

_ .- Compﬂfa «nﬁﬁf lower jaw mcasuraments mdlcnted cons;dcrabls d:ifarcnees bctwaen tha twa gengmjj. :_}=\ e

. seotional %ﬁape beman the two geneta (Tablus § and 7 Appcdu 1\, The upper Ms Lt]Br ratio o

\_ | '-awmscdrffers, indacauugthartheemss-sectmnal shapemdiffercnt. Intcrms ofthe Ht{l.tratw, the,,_'ij:.f S
L dxffcmnce between Paramackmtdes nn‘LMeﬂidiocbam is conmderable ('I'ables Ba and 8b; R

T '.:chc fact. that they are compamble in lcngth aml br dih merefom does not appear to be of tamom- SR
 ipiiage (Tabls 3 and & Appendi ). The

.-.¢—'—"‘

o

e " [_'rable 9, Hmis (1983)] Iu addmon, the Pémrtochaermdes symphysxs appears to be generaﬂy
e = '_narrower than found in Meﬂidioahoenm m&nwsi In terms of the lower denntmn, tha lower incisors -
: N ﬂ .

ﬂfﬂ‘ﬁﬁﬁm as arethebwcamnes As nsi!wcascmththe max:ila, lowerPlalveohandthelower

Mlaﬂdmaeemmarkedlgdlffcrentmcrossa“r. L

" -Pﬁ arc presmed in Pommham&s spe(&mens, and not. fuund in Me&fdmﬁoems aadmmx :
'_'Sp.mﬂa:ny,u:emwPsandr4,M1,mmM3appeanodxrfemcm-secuomshape, Amsthe o

e gamacrablas.w,n 13,14.15a,15b-Appeudm) T g
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B In genaral the Potwnochoemfdes premolars and ;nolars m btoadcr thag?ound in Meﬁdiochaems .

. Lo i’ i‘ L

:._ .. . Thc table below mmpares th& snze and struciure of anatomml fpatutes found in %WHMO&»{@,-
S ‘3- wlth thﬁ s:ze and struchtra of sm:tﬂar faatu:as found iﬂ the othcr P‘iio-Ple:stacenu A&:can Suidm: (thc _. -

5’1

tablu belaw is based on Wk dona in&he presgnt study, pllm Caoi?e and Wiﬂtmsan 19‘78, Hims ami s?
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B smce P shmhas page pnonly mrcr the ongmal specws name P Igpsodon, wlnch
. .wnh fhe former (Cooke and Wilhuson 1978)‘“ -

i and%neflm)astherelcvantmodemanalugue

a(-'

Reductaon of ptsméla!& one of the two feahlrcs chara;ctenstzc o!’ thc Mehdiochaenu comple:t" |
(Caoko andeldnsm 19‘78), doesnotuccurmPormnochoamdes Onthlsbasis andbacause ofa lack
of similarily betww Metridtochoems ansi Pataﬂ 0 hoem:a‘ex, 1t is quesbmmble whether .
- ."._POfakaWde-? canbcinq?ludedw:thhthewebw:achoenw complex" IfPotamochaermdes doesnat.- |

[

- belﬂngto the abavcmentzoned complm,thenwhat:s posmun ralatxve to the other ?li0~P1easmm-i_ :

'na""' B R
y a

| Past (Daleﬁ.%s, E@mr 1958a, Cooke 1978, Cooke andW:lkinson 1§78) ’&nd qrcsent smdy has shown'
e that therc are a large numher of anatommal charactemﬁcs wh:ch Potamochoemfdes has § in @ommon_ - o

o mnvetgent with resgect to the other Plig-lesﬁocme Afncan Suiﬂae, and henee are: mdicatwe of the

C:?..

o Eu o:dar tov ssumate Patmnachoem;des’ ammnes Mth the ahovemenuoned smds, tha + and .,.\, ware . " S

.";jr'_totalcd.Onepﬁmfwas Elvenfora + andaha]fa pomtfnra +\- Theabove tab alihﬂughnottabg;- 5
h regardcd as tacmnomlcally deﬁmtwe, dnes mdwata that Patmachae:mdes has many slmﬂanm Wlﬁx .. .. i
.'_.the m Patamocftom_‘md Sus, and that lt has few mmﬂarmes mth Meﬁitﬁockwm and
o '_'_'3:fhacoc?n“a¢nu,rcgardédby ar ' A

L e g

o -_-"_'-_:'-'I‘hus it apwm tha* the wk of Cm,m (ms) b op m ed mt . to say that PMGMS}:; S
R shm seems genencally dls(:mct from Memdwchoems amfmws: It is: suggcsmfl ﬂm the, genus 2 mﬁ- . '. '

Pamwhoera!dﬂf 'i:.e mtamed on the. basw‘ﬂﬂ* n‘. waserected for 1{.«; suml&rity to ﬂ;e axtant' :

P Wm (Dale L‘%& Looke and Wﬂhnson 1978) and thuspedes nameP shmbe mtamed, :

_ mhl’afamodwemand&w Thefoilowmgsimﬂanuesbemﬁnthegeneramquestmnamm-".-_. ]

e Phylogcnntic reiatmnsl:ip between them. Pawmochoemdsx ahd““Sus are s:mi!ar vnth regard to the'_ P
Eouﬂw‘insﬁhmdm . | - . - ._: .: -_ . -. ) . _. ., . ., o . .. a‘
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S -'?_'_ Pamockowdﬁf and Pa:armdzm are slmilar vntlr regard to the follow:ng qharactensﬁcs‘“

o posmnorvndﬂﬂmg of the nasais sttucture of the lachtymal, tﬁa glenmd, the-pterygmd, um ugp;r and" R

» ”Eorm 1s ge:nera]ly ragardedas ancastral to the sxxsmd gemera (Cooke and Wllkmson 1978, Harris &nd : o

u_

to examina thmphﬁégéneﬂc posmon of Pa}'amackaermdﬁs, :II'S phylogeneuc aﬁmtiea were mmsngaged k _' e o

abovemenuoned s,lx genera ca.n be ragarded as havmg a cumlmm ancestor (Cooke 19‘?8) A Sug-

White 19’:’9), thus the:r phylogenatu: htstary m em,med*as . group. A dadcgram was whstructed. o
: .(F-g.:sz), based o feamres eonxideml dm.we& relative to pnmtme anecstré'l Eeatures (Mayr 1974 Che
- 'n:sneyawsa) The funmfzing eharaewr it weié detéermine.d,\i: '
_ ;fcamtes i mmpanson with those pnmxfive nbharncters oﬁ\Sus (Coofe_ | .
o P"‘MY* Wmm of Mutioua:y ehnnge is'in goneral asremnt wlth velovant res:arnh arﬁcles-_f B
L 'ji_j(;:om nndWilkinson 7 Hams and White mw) “The denved anatommal featurcs were parﬂy R

’Wﬂkmson 1978)

E fossae fp: thu ongins-nE the levatar aﬁd deprémr tostri muscles, root of tha zygomn, presence nf an
g ._'--_upperPl miﬂmalveuhs for thelowar PI, structure of :.he. uppm‘?:i, si:ape uf ih@ antmor pﬁ:t of the ) 7 '

; shared dﬁnved anatommal e

It t.hus appears that Pomadmmidas is closely relatad toSus andPotamochoems. Both ﬂﬁ Ia!ter twnf - M

genbra arc rcgardecf as. anatcmlcally pnmuve ahdbonservahvc (Cooke am:t Wilkmsau 1978) o order'_.":' SRR

r;; reiauve to Poramachamm, Kol_i}ot)hoem, Hylochoems, Mehdtockaenm and Phacachoerus The'



L - _ LNasaIs widcn at’tlm,canme alveolus ° : e
m E.Zygnmalaterqﬁyexpandedmthemale .
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L . c e o
Codme
et

3 Ml andﬁn snuilar in struature to S‘u.r, but more Qypsndont

+ Pastcrmrwidunmgofthe sl

- Suite 3 (Awapomorphies of Potamochoervides) %

1.P2,P33nd?4shghﬂyreduoad mszzerelhtwe toPoramachosmx ST e
2 MSsbnduremmﬂartoPotmnachombmthctﬂpnMdemom developed :_':3 R C

| 4.Fossafo§0ﬁglnofleva£0nrostrimsﬁes,héh,deﬂpl}‘wdaﬁd&mhke,
. iFossaforodgmofdepressormstﬁ muscles, shalIOWand.S‘usnbku B o |
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S 3 Fﬂssa for mgm Of Ievator ros tr:l“sclzs :;..

| 4 Fama"for the ongm of tht: dapr

5. Dursallytoncave fmnnal shght develc\pment(ofsupm_.'hmf ndge& At Y S

L smteﬁ(s pum hﬁschd&Jodl Jipochasnis smd Bylochoenisy” o
" '“_'.'-Lcmaw%mmﬁbnppmmes&ume,mbmandoutﬂamg ( '
o ',-g Bulglng, mﬂamd ama oE hullow bone oil the zygoma

' ;-S%Supraorbimlndgea | {
,,__:_4 vmybmad oeﬁput
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1 Wmoderatslyhypscdonts talon/talonid devcloped S .
2- U*ﬁhapﬁﬂ hwercanine i\ =

L Ma brachyﬂent, talnn/taloni& cxpanded

{,-‘ {“'_ T _ s SO e

3 Brnad owpﬁf
4Sagxttalcwstonowpnt B :
5. Tsmporal condylea lowcr than the fomﬂxbumnguum
Fflat proﬁle of symphysm
'7f~w:.de mandlbu!ar angln
larg& ovﬁml! bedysi!e

w YIE

 Ssules: (s;mmmos of Metidiochoerus and Phacoshoerus)
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1,. NB querat:ly hypsodant, talon/talonid develuped

.

’ _ 3 Loag krw broad supracanine ﬂange m the male, ngosa on dorsﬁ surfaoe, somewhat smmlar to

.'0

SR Pormochamdes LT S

| E | Sme . (Autapomorphles ofHﬂochMS) : S

5 & Lmbrachydont,talnn/tahmde’q;ﬂnded _?__/
zLonglnwsupracaninaﬂangﬂ '
3Bmcloec|put

ES

. 4. Sag:ttal crest onomput
O

o . . o

T 6 Flat pgoﬁlc of symphysns
s 7 Widemandlbular angla
" s largaoma!l bodysiz:e

5 Tcmpogﬂ candyies lowar than tha forameu magnum

*-;_-.'//':
J‘

'.'l.

Smte 9. t&ynapomorphms of Mamdmch

P

3 anoaseaufero-pomnorly shortenaﬁ q; '
_ 4.Symyhysis somowhabﬂnttmd, gquarc anheﬁorbnrder
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'.'-.".._13.laﬁglowbrﬂ&dsupmcanmeﬂangemmalerugoseondomalsurfacc I

: : "--..._.-.f_.haw an ancestor in commo:f w;th ﬂw D‘ther Plio-?leiﬁﬂmﬂ Afnmn 5“‘“‘5 (@m““ 1978 kae‘ml | o
: _Wﬁﬁ@m mg)gnd thus mn;tﬁtbemclndedmthesmsdaﬂﬂgl‘an:t- Altho\lsh BW‘““Y the “m“".f' ._ 3
s ;-termsoftmmrank. Fnsureszchrfmmzhat Potamochoroidgs andPaﬁmachﬂm ars *°Ea=d°d'f.“
- w satce - groups whareas Hm mld White (1979) regard mmm@ as pm't of tha B
_ .Wa@m mmp’lax" Iu Fiztu'e 32 Pawmachoen# is shu\m to he more advanceﬂ thau
Pmmochoamim ol ths sl‘ratls!h of- fW M‘i’k“ f““‘""’" Similarﬂy, Whm W
= ’Hi’loehom, andMetridfod:om a‘nd Phacac! aems, am rﬂsardad as mors advamd mfhe basia of.' - -
el "_-Mor.sm»m:u ckamctars [ thisbam.it ssens mmmmmmm mtnote pnmiﬁw than
L nmiansly considorad. 'rmsmm moan that the Umeworks Mcmbam may be oldsr then cousiaered':_""'_ e

I ._ L Chﬂmmm eaﬂymar ofm

| et (ebpmmonttactaodons)

” { '-2mandM3h!ahl¥speczahsed | “ e _
: Frontofsnoutdroopswkedlybelomheocclusaiplnne | @i? o Y -
_ 4‘% mmqudbchmunorblts TR : L

S Orb:tsgreaﬂyelavatad u o f .
" 6 Tempora[ mndyleshighe: thatn .t:he tog nf thcfnramen magnum _ e

o7
: m“»

e oy T E T e

P

o “2 m}n aarlyforms s:mﬂa,r tnl’ormnackamdes

G . .
T R :;"FJ- B o . o '-."-‘._.--_ oo e T T

J!

'L.]l'...

LT3

vumber bf aspucts'

- fieatly, thczr cladogram is not smctly cnrrec.t, sinee Nymaehomts and Nbﬁacffom apparently do not =

o
sl

. - .
o o . g S S . X
R eJ) LI - e . w o o ..

L Thecladogram(l‘igsz), nlthough s;mllnrto the onaconntructedhyﬂmisand“’hxta (1979 diffegsma o
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e
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o : n prevmus smd%mstrahggaphc analyms Vrba (1987!:) fm- o;ue, postlﬂated that Mambcr 3 oontmns 2 e
B -_ : Pliome. assemblage mth part:cular a&initws I:o thqjaactohl Bads,m Ea.stAfmaﬁ Le.akay an& Han'i's.__ e
.(1937) gavea Pogassmrn-Argml da.te of'."! 49 -P- 0 12!3)7 4.32u+«~0 Mm;a'for the Laetolil hei‘.ls.

B ;:." . '.'Narachoem l"rom tha Limcwurks éhad premously been classlﬁed as Norockoems capemm by a numbcr S

N thr; tmnty ons sEewnens studaed m tha B.P XL collechom Dhc to 1ts fragn;eubary nature, 1t :s not -

et mefpchm (Cooke and Wilkinsor 1978 Hasrs s Mute 197%). The clnsslﬁcatmn was based on

o pusmble to xeg:se the taxonom:c position oE o Notodtoenw col!ecmn, thc few mmpansom made w:th .

; - ' .\kae ancf Wﬁlunson (1978)2}:1:1 I-Iarﬂs ‘and(}‘lhxte (1979) constfucted very mﬂa; P}r‘ﬁogﬂﬂi&&fm__ o .
. Nowcbom in wh:cBa it is dem'cd from Nyanzachom Notoqhae:us euitm is, considerad genmlly L
e _ more plitmhvc and anuestf-‘al ta Narachoems capmi;, W'i"s!h in tum is d - aneastral tg )

i .Nammsm ' . oL _ o

;;East Af.ncan specnnens indncﬁed a sumlanty wuk No:ackeom r@ensm Gn the basas ot' the amrm o
' postenor length of the Iateralwall ot‘ the ltggual face i in MB, it appears that Nmachoms capemm i
_:'distmctfromNatochamem&:s andNorochom.fcartF(Cobke and W:kmscm 1978) L

L

Ty Inalcatxons from thePatmnochm;des skull anatonﬁy are that Parq/@oemxdes’ faeding hahtl‘s wm,_. $ o
'.'i'mmanyways s:mhr tothnsnnftha mantPatmachomw (Bgver 1953). The prcsentsmdyshows” T
' 'tb,att!us mmnerally true, ou the basisofanumberafaddihonalnn&tomical charactcr:stics. o

. i




L

: _'_-Potmnoahoew i thata Iarge deeply scooped ventra‘f’face is prssent, whlch served for the m.muon 6f

'-5; The paragraph above mdicates that P’otamachoem{dcs had sunilar masncatary habnts to the extant
RN omnivorous Potxmwchoems. However, the hypso&ont clongated M3 in contrast to the braehydont Ms
_foundm Bty

s 'ms( mdicates aresponse to rap:dwear ofm' It appearsthatlt is agrazmg habit

PR

_ff'whmh reqniras re;;eated punods of mastxcatmn and. thys causes,, teeth’ to wear dawn rap:dly (Bruﬂ:
o -. 1987) Dental wesr saems to reﬂect eontact aud fricuon bctweeu upposmg teeth. raﬂwl' fhan th‘
' - abraswenass of faod (Fal‘[‘ehus 1985) Tlus suppoﬂ.s tlw cenclusmn of EWer (195811), that the _
R g Paramachoemides dlet, in contrast to that of Potamoch%emr tiid mcludc a 1arge prnpothoﬂ of grass

e

E The haghposihon of the luvator rnstn fossa‘and thr. shallow daprcssor rostri fossa in Poramochoemcdes
o _"' E (Fi&9)w=mmnwastmm condtﬁonmthoextant}’ofamochaem (Fig.14) Accordmgto Cookeand
' . \qumson (1978), thegecharactmsucs ars ypical of Sur o7, Th:simplles that inporamachoemfm \
S - (CRLY Sus) the snom; was pmsibly not used as a spnm]ised dggmg__angl moting QW_ as-_;t_ is .
: Pormnochom(ﬁweri!)SSb) S - S 1 |

) v

- . 'I’hcs&mrsodont hature of the Nomfmm cqrenm M3 and the reducnon in ihc nu,mber and rela:isrc

B s size of ths pmmnlars indicate that, as in the sxtant .Phacmhm, mmm o s nlmosfumsmly 2

__grmr(Ewerlﬁssh). Itslargnmmd &ememmﬂfanumbamfntherhrgegrmgammalsmm
el wam; iudmmahmhmﬂanﬁunﬁmm:ymwwmm g (Btaﬂ: 19373

1 - . .
i ) o me

N "";’I‘he Bamhwwm MS"H Bom (ﬁg,:m, as m Palmﬁochom (Fig.ZQJ protrudss‘ﬁﬁzrther L
S _-_'_-mmnyﬂminm estan Phacodheans, this suggests tha th Sntornal peiygoid sitclo wes smell
__ _. _. | “and redueed #s in Poﬂmwchaem (Evm 19531:] Tlns in tum nnphes that tha tamporalls muscle was

.. ; .. : .a@pmd fO!‘ & qnu:k snapping nr chopping j:m? action, typical of the nm;uvora Wem (Ewr
) L :1938b), as oppomﬂ to the gmding 3aw acﬁon in the herbmrous Phacocimnw (Ewer 1953&:) The

L “.‘__'strucm;eofthalhgual faceofthemnmﬁbulm'mmusinfomachwvides (Flgzﬁ)issmﬂartothatm L

o LN
_ an etﬂm‘gbd dugastnc muscle and is. asaaciated with a choppmg or snappmg type of j Ja,w acum:, &s m -



L . | x '-%Ja Wﬁisw Iﬁabits afmmmm aqd Namkﬁmm capmz‘ﬂuggest ﬂ;c F“"’QP"“ - _‘*'l.' . _.

L af » moss mensiva gwmhmd than a mamt. Mvaltay Hoce . the :imwof depo@uon ofthe
'. ' .pumomm ) The slapes ol’ thc 'dolomrtm lnlla in thﬁ Mnkapau,valley m normauy m m wm :_ .' |
R m, ﬁnd it is ewdnnt that what is vast cmp land todaywas grassland {K‘ltqhmg pets.comni') .

. il . : . _: . S . 'Q o

| v The modb of accumulatmn of the extremaly bone-nch Makapansgat L:mewmks Gtey ;Breccm has o

been & eontroversnal zssua ever smoa Da:rt descnbed the dnposlt as a maddan of the dlmivmgus,

| ._ -prﬁdaciaus, hono-collactht:g and tool- making hommgl Amtra!épithecus pfommeus (now lmown us A.
qﬁe‘amzus).. (‘Maguusﬁ_alllgsopl) -_-"} SRR '

oo . -2 £
e
"

O ' Dlscussiouiu tim sb‘ction Is conﬁned td the gray branda {Mcmbcr 3), smca it has )nelded most of the J«a - o
. -suid spacimens swd;r of nvmber ofﬁnprepa:ed Member 3 bteccm bIocks containiné suid speczmens,_: : S
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