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FACEFACE

Thle otvdy of tho fosoil Corcopithceoidca of Couth fﬁfr!ca
voo code §n the Popartront of Vortodbrato Pnlccontology anf Faysical
mpology of tho Tronovanl Dueccun, Protoria, fouth Afrlcea. It
in ono of o cm"ieo of reccareh projocts currontly toins undortulion
there to invaotigoto tho Flioe~-FPloistocoro carmilien founn of South
Africa,  thon corrolated tith tho goological amslyces of tho
various citco, thono studics vill roveal tho ecologienl rointions
chipo. and vortical cuccecsion of oaralo cssoeleted vith tho
Couth Africenn prchoninido ~ tho Austrolopithecinne.

A eonpidorodlo muobor of cpoelion of foonil boboon-2AlG
corcopithoeoide have in tho past boen doserited by vorious ocuthoro
froo tho foociliforous licootoro brococios of South Africn. %ho
catorinl to bo dosceribed horo ineludce o very considorgblio aunbor
of opociccns of thoco cpoeics ond, in 0d@ition, ocvorsl hithorto
uninovn forns. Locouno of tho odditiomnl rcatoriel, and the laek
of unifornity of tho carlicr doseripiionn of tho knouvn opoeicn,
1t vao folt opportunc o combine tho dopeription of tho now
catorial vith o rovico of tho proviouoly dooeribod forcn. Fop
tho calo of uniforodty, tho onlrcady dereribof corors ani gpiciesn
hovo becn rodeperibed and dofined.

ihioc ontonoive cmount of foceil cepcopithoenid ooteoriont
hao aleo boon stufdied froo tho phylogonotic point of vievw., An
atteopt 48 oado ¢o troco coreopdthocoid covolutfon ~ particulorly
in South Africn - in tho light of thip nov cstoricl ani aleo fron
that o movn fron othor sourcos, both foosll and living.

4D an ald to tho diffcrontintion of tho foooil opovsios, o
dooeriplion anf atatintical otudy of tho chull and tecoth of tho
1iving chaocsn btoboon, Fonmio uroimus, ves unjortohon. For thio
recacon, ol boecuco of 10 usefulnons Sn rolation to tho toronony
of tho 1living forus, tho posuits of thio otudy crco inclufof horo,

ACRZOU _LL3MNET RS '

Tho nov ratorial ¢o to doceribold wap oneavatecd unfor tho
dircotion of tho lato Dr, H, Broom and I'v, 4, ¥. Boldzzon of tho
Transveal Ducous, portly with tho ald of o gront frod tho Duffiold
Foundeotion. I an vory gratoful to theo oand olco to tho Tircotor
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w& Bosyd of Trusteen of tho Dnoows for pornission ond f#ﬁﬁiﬁeﬁ
to dosoribo 1. The South sfricon Oouncil for Seionbific and
Induntrisl Rosparch hoo finnpoesd Lot tho study 4tocif ond thds
prblication of the rosults snd I no pieased o havo this oppore
tunity to oolnsulctge hotr support. ‘

F 4 ‘mtﬁfmizg soEnovicine ﬁmaasiﬁﬁam OF TPe Ja T *ﬁﬁt&m
Profonnionnl mﬁm in chorgo, Poportnent of Vorltobrate Polacone
tolopy and Fhysicsl Anthronology of tho Tran nooun 6% vhosh
spgontion ond under wheso suporvision this work veo c&rﬂﬂﬁm@
For Bin gontinuous puléance and $nsplestion, thie worlk, ond
roonaliy. ove Bio o great Cotba | o
%o 1y supervisore b the Unlverclty of Cepe Toun, Profooser
18 Ur. D.A.8. Milevd, ny thonks ars due fop @&%ﬁﬂmﬁ_

SMusmnions ond supyostiont,
#r. 8. Abrshaz of the Southk Africon Dureau of Stonderdn,
?m%aﬁia, holped g,maﬂg by &lacuspions and miea in tms nlotinti-
oa) vork, '
of tho etaff of the Trannveal
infotied to tho folloving:
B, J.8.3. Dooster of the Toparioont of |
by talsing the photogrephs for Part .
tirs £.E. Briin of the Departuent of Vertobrale Faloeontolegy and
Ehropolony took tho rony exeollont photographs used in |
fort IT ond vos sles Bind m:;h 6 nilou o o ﬁzﬁﬁ' mrﬁ@@'fﬂf hWia
 oupublished swologload dat  $n et 11T, |
| | liree H.F. Hepons and Io. B. G
A9notrations in Part I fron oy vou
_ min.ra Heonemt was clioo monk hﬁmm by &@im the Syping éf féxe
proiioinary drafie of thin publiestion. '
cofd roterial soe oboidled f
eotiootions In fouth Africn: The &mtony & g
vniweraity of the sﬁggmmmmx, Johnmrionturs, tho
Institute for Polucontologicsl Boemarch aleo of Jo
the Eoffrarion Mucown, Fingwillisactoun ond tho Douth Africen

%m, I s poydioul wﬁg

nemnlogy Mindiy oocloted

Fhysicsl 4n

‘*,’M ;fmmm the very oinasr
% sRotehon, "

3 the folloving

Sorcopi b

Pagonn, Ceopo Towm. 1 should 1ilo $o ozprese 5y affsseiation
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to ths controlling bodlas and staffs of all thess Institutlons
for their co-opsration. Particuiarly, 1 should 1ike to thank
frofessor H.A. Dart end Cr. P.V. Tobdles of the University of the
Wtwsterorand, or. A,.8. Brink and ¥r, J.¥. Kitching of the
Bernard Price Institute end Tr. K., Barnard ord Dr, L.D. Boon-
stra of the Louth Africen Kuseua,

Fiuull;.lit Fiven pe guch plensure to acknowledre the
aseistance of ay wife who {yped the final draft of this work
angl gave ne continuoun encouragezent throuchout the tud years
which I have sgent on this project.
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Thic otudy of theo foocoll Cercopithcecoidon of Eouth Africa
hoo bocn Gi7i¢cd into throo Porto. |

In o X, on $lluctroted Goseription of the chull cnd teoth
of Prpio rrrimig hoo boon gzvcﬁ thich acto ec o banio for tho
dcoerintiono of tho foonil corcopithceoidn in Fart 1I. The
peculto of o croninl and deatol otcotioctical otudy.utiliolng ono
huadecl coccurcoento on cach of forty-nino mnloc ond ccven feonlop
of thot ccmo epooles, have aleo baca includef, Theoo reoults
vorc ueef in I'ort II for Goliciting tho fonoll cpocioa and, in
c@dition, yiclécd interccting inforoation ebout the vordabdility,
cico rolationchips cnd subspecico of L ursimin uvhich 1o given in
Pert I, ‘

In Part 11, o vory leorge ecount of now foeell ccrcopithecold
rotorial hos boon édoperdtef.  %heo ncw matorial of tho proviousnly
dceeribod orccico hoes onadbled o cuch fullor deseription of thooo
forns to bo given. Thiso hac nocccolitated tho oinhing of ono

geaus (Brochyrnnthopithacun) ond four opecics (Gicopithceun
Jcakoyd, Gorpgpithconn wollnd, Pararanio patarnn) ond Eprnchyrmntho-
pithcenp pepneregrnd). Aleo, Gorpopitboeus doxtl hed to bo
troneforrcd to Simppithecuns, 2ornpnnio cominticens onf Parnnarie

dz063 to Poplo cond 'Ipprnnuio'esrepntus had to to deceribed undor
*Epccice of Untnovn AfFAnitico” oo tho oxeet Conus to vhich 1t

bolongo io pov no lonzor cortoim. Cthor ncy —~ateriol, cainly

- frou Eucrtlkrens, roveslced tho prescnco of thyco hitherto untmorn

opcclen: Ponio rebinpont, Corenpitheenifes rolicitl ond Sirspithocun

. Gn!’l’.en -

Yort 111 hao bocon dovotcd to & rovicy of tho foooll Corco-
pithocolden £ron tho reot of the vorld and to a diccuceion of
tho probtadlo intep-rolationshipc anf phyiogeny of tho Gouth

African cercopitheeold gonoro ond apcolion,
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CHAFTES 1

......

IKFRODUCTION, 4}

| In the stuly of the fossil Jercopithesoiden, usunily only
chuil fragmerte and foecth are
It wnn thorefors feit thot tho variahllity of these structures
in & iiving spooise of The groep should fors 8 usefol Law

wratiobie for toxonomic purposes.

srsnia
standord of refercnce fov the f6ocll forms,  The object, them,
of this prelicinary stud ¥ fw to g;mr;am 8 tabis of monsurenents
of the g¥uil aud teeth of sone 18ving Coreopitheneid and o
snalyee the veriability of isiwm ﬁmmmm statisticniiy. "The
remfits of eguch o study showld so be of iﬂmm% for mm 3 Kot
iy sant on the present taxonsmy of the ﬁawmm%hﬁmmm and for

opperisen with the stefighics of the leoth of the chiaoponzes,

prengeuton sof gorilia by Aohion oud Suckhvrzan (15507 a8 amend o4
by them (1351}, Theo species chosen for this study is the South
African chaoms babovn, Fonie '

‘‘‘‘‘‘‘‘‘‘

Brisent ooong i&m fmﬂl fmm & shord fi@svm;tsﬁﬂ of

,,,,,,,,,

&:m boon ineiufed.

Aho oimll end ges g o
The @tamﬁ of nony suhopecies ool aven apactes of ﬁw ﬁiﬁng

Lorespithoeniden ~ in z:;zﬂ;rimmr the Bnhoons - im ot progent &

most contentious probiem.  The opovies chopon for thin sbuiy

iz a osse in polnd ond o thorouch re-oludy of the ehols group is
urgentiy regquired. Hushbrn (1550} steten that “Tho abiempl
har toon oodo ropestedly to 4lvide the Doboons into gharpiy do-

finefd gproupe. The choot which hao renulled %o tho mﬁgi@ of

ampecting thet pledus forme, vhich heve wast redehes of oimilar
habitat open %o them, will diviis gs the troo reotricted wonheys
@0, Tois $s the proboble canse of the A1fricultios oncountered



e

in tho lovor tarononic catorzorico of this group ond it ccens likoly
thot tho difforont opecles ore vidoly distributcid ond chov no cleoar-
cut Giffcrentiction into subopocics.

Partly bocauso of thiso doubt os to thoir valldity, no Aivi-
eion hoo bocn c2fo in thio otuily into tho cubspecion civen hy
Tahrodz (3971) vhich are bagel clroet ocntircly on colour &Gifforoncos,
Thic pothoed of trontront veo aleo nococsitatel ty tho foct that,
for tho avalleblo ohulls, cubspoeifice names uero, in coot eacesn,

® rocordcd nop were Sho oine, vnich uould hicve coabled thooe
to bo dotormincd, hopt. The locpliiticn givon in tho records
vould paliro §¢ ponolbvio for 6 cubspocific naco o %o acolignes to
ench opocicen but the oza’l olze of tho availeblc conplos would
not canhle any conciusions ?o bo drcuva ao $o tholr validity.
4 loon) population fron tho Albany dlotrict, uhors Coladblatt's
subspocios Fopio urpimag oricntalis occurs, and of vhich thoro
orc a reasonablo ounbor of apoeinong, hag havtavor baon anaiyeced
poparate’y for csojorigon vith tho stotistios for tho diotrilution
of tho gnhecics as o Yholeo. Thio vao o “rorcguicite of tho siudy
as tho fooslil formo 9 bso Cealt with reprocomt vhat must undoubl-
edly hove becn cvolving local populatisno. CopiZco clarifying |
tho yoicotionchip betuoen o loesl populiation and tho sreeics oo o
ﬁho:é, thio cooaricon cay olcd Zive gooo elue oo to tho posoliti~
litios of o ctatioticen’, cranmlomotric approach ¢o thoguoction of
tho validity of tho prooont Lonic urpinus oubspocice.

VA noto on‘ggggé‘gggggg;gg;gg {Lincacun) end ctctictice for
Heogner'o 'Zardo rhefonico' oro included.  Othop that D.ureinug,
theoco tuo formo arc tho only Zivinz s-ccies of jando hithorto
doseribeld fron Couthorn Afriea, Thoce srceiop voro otudiod An -
on atteost to cxomins inter-grooific difforonces vithin ﬂho cormmn
etatlictieally budt, ao i"I Bo oxp aincd lator, thic van fourd?
izrroocticable. Tho elacsifiestlon ucsl throuthout this word
(oocc Oppondixz 1) 10 o rovicion of thot of Sicncon (104S).,
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CHAFRER 2,

THE SXUL. &1 TEETH.

There appears to b no comprshsnsivs text on thoe amatoay
of D. upsinus comparable with, for exsap’e, thot cn the rhesus
monkey edited by Bartmanm and Strads {1633). In o work on fossil
forus, such a fuil treatasnt gan, of course, not te conterp sted |
but to oimpiify latar comperative discussion of the frssii forme,
o brief deserirtion of the shull ant teeth of { ursinus hos Yoen
incluled in this istroduelory section. The deseri-tion 1s
spprictentol by -hotogruphd and labeliled Sravinos an? 1% 4¢ hoped
that, to-ether, they wi' 1 servo the lisited rurvons for which

they are Intonded,

ERUL® o

The ¢pecies, I, urseinms, shown & high focres of cexusd
Sigorrhien ~ 8 Teature woll exswplifisld ip the ﬁkﬁlh The
fanmsle syl 3o moth somller, lighter and Jene ru-ref than that
of the male 2nd the orests and ridmgen, s prozinent on the nsle
#Ruli, are, in ithe femals, ¢ither tolally abment or zuch szaliler
oeaust of the loee well developod susculature, Cozpared to
the Temrie, the male guzsie is creatly elonrated an? the canines
are excsnbiona.’y wetl Ceveloped, Alpo, the muxse doraum aml
the supre=~ an’ Infra-orbita regions are very Sifferent in
appearance, A5 the Cercopithececides in paners’ show sipllar
uarked povus” Cimorphiss, this featurs is s aost lsportant
sontideration ip el asuifying thelr fossi: forws, fhe variouvs
sifrareuces found betwsen the ssyes in this s-ecics wi' Y there-
fore e considersd in more detali below.

Greniel capacitlion mey glve & usalful index of ssxun. Aoy

hisn withlio a sjecles. Unfortunately; the on'y avai’lable



\

rigores for P, urajmus, those of Goldblatt {1626), “o not ine unie
8 sufficlent ounber of fema 68 to bte soncusive, Statistics
colonlated frox hiz Tiguras for the ma“e {in ac,-ﬁ«.»i ore:
BE 0L IR o= 15,0 n* 10, The observed rance for
this pex is 165210 ce, but 23 no sotimate of the a~e of the
varicus sracimens lu given, these fivuras {and the stetisties
above) may well inciude inmature forae ang be dLco low, The
wean fizure niven by Uoldblett for the fommioa is 1%8 ee. But
1t i barad on e very small sample anly « the expet figure not
teing given ~ anl thersfore can not be considered reliable,
For the anatomical SopseridPlion vhich Yol ows, Builivan's
daseripticn of ithe steleton of the rhasus porkey (1033} was
found inceiurhlo, The points on the skall uked below are
those in conmmon use in hopon anatony and vhysicnl anthropology.
For oonvenience they ars dofinsd in Chapter 3.
{s) Uorma forssiis. (Fipo. 142 and 3.3
The skulil of P, vralnne 1Is charsctorised, ae in other baboone,
by the gront acoondary elongation of the murale, portioplarliy in
the saie, This Teatures is &iso found iIn certein othor Corvo-
pithercidea but io otherdulee unigoe amons tho Cricates, althouph
mone Prosisil hecve reteined the rrinitively elonrnted anout,
This sloncaticn is bropeht abont by the lensthenin- of all ths
tones In tho suzzle recsion bHub the maxliilae in particuiar,
fnteriorly, the fused prenaxililas are Sirentel forward (o a
consiforabh’e fetres, their snterior edre forsins a ssnlolirels
whor viewed from above. The inclapr root sockels form marked
spinences ob Lhese Lones, the contral palr bulns gnvh Jorger than
the latorsl ond having & distinet groove betwsoen them which leands
back into the larpe, oval nesal arpertoras., The premaziiia forns
the atorsl ooprin of the nagsl arsriues amd A8 eontimae’ adbove it,
latersl #o tho naea’ bons, By its nanal procees. The vouer aud
the incisive foroanins sre visidle throush the nssal aperture on
the internal surfacs of the ralatine rrotssces of tho maxillse.
The postevior Bs;‘rgi»n of the nassl speprture 1s formed Ly the
funed nasal Hones vhich then continus podteriorly, risins and
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doronl view,

forpal view,
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sarrowing to termizate juot obove the midpoints of the orbits
et the moeos-frontal sufope, The wward siope of thoeas Beneo
{smf the eoxiliss] in the infre~ end inter-orittal

Ancreaningly stesp so it sioronchon

oigont vertiesl, in the pele, the lnot oteep rico in oniy

gwor Ehe lost few nililisetors wheress in the foemslo, it storts
wven below the infra-ortitol pargine

The |
@hg nasel, tho dorpal sorface of the passle. ﬁﬁ%ﬁ{:@ﬁ the

woxtlls &s very large snd formo the lsteral, ond with

dorsal end lstoral ourfacen, £ very stronz sand prosinent vidae
e doveloped in the male: in the femals, thie ridro lo only

wonkly Sevelopod. The ridso ten o troeod, mﬁﬁﬁg from
the iine of the canine oninence slong the mussic dorous, Lo tho
origia of the aussle bolow the infre
sygonetico-noxiliary subture, This pidge ig & sbr

=~grpital marodn ob the

thaning
he pochorical sircases get up in the

ptructure trancnitéing &
sunsie dus to ite mmamé lemeih: their grester devnlop
in the molo resnite from $ts rolatiecly much longor suzaie and
or comine tecth. Although considor

ito oxceptionally lorse ur
abio in the male, the doveliopmen
in ool neariy as grost as in the Srills snd condrills shevo

» of the vidges in D, wraious

POd CONPIE~

they are pise seconiary oo ohnracbors snd ore ron
cuyus by the m@aﬁg soloored ﬁ%ﬂyﬁﬁg B2in. From the ridcon,
the strossos set xx::ﬁ probably paes oither up through the intoer-
ordital eonsirietion to the glabelle region or via the syzometie,
- the latoral mnrila of the orbit 2o the lateral port of the

well dovoioped supra-~oribibtel forun,

&n poslysie mods for thin stuly of the okull of F.ursirss
By £he 501it~1ne tsohnique of Pomninchoff {Foipel. 1958) and
éravinge of tho antericr and lotersl views of & "Papip op.” shull
by Bonckel {19%1) g&ﬁz@g %@ reenits of o ainllayr stuldy, show
pplit lioen 2o Lo present fo thooe Sirections. OFhoer #pitd ilinen
yredons skuil chown op by thio netheld are

$¥ fnteroct oan tho P,

£iiae

{2} ilnce paoeing fron the innisors oteslicht up the pronas

arion botwnon the cunra-orbital €ord
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oef {4L) ioos fren tho rolor-pro=olor tooth sou ( onl o o)
cacreacnt £ron the eemino) runninz olon~ tho loucr latorel
ourfoeo of tho ranilia jeot olovo on? rornileol to tho niveslop
rorpin ovd thon pooolins oy tho aycosatie bens ond roond $ho
latepsl morgin of $ho cPME %o tho Jotoral ond of tho cupres
orpital torun,.

in eroop~reation, Lotouse of the crost dovolopnont of the
rilpon, tho dernen of the malo ruszico i6 clcost fict on itn
enborior half, IXe-use of tho vonh ﬁovo:az:ﬂﬁ% of tho ridaes
in ehe femnlo, nnd nleo tho eariiop uiswtcop of tho nuenlo and
eArilics in the infro-ofBiCal weégion, Tho oaxlilice in thin nox,
olopt Sovn quitc dhineply fron tho nacslo o tho oexiliary plidozo
vhors Lho verdiesl, iotornl corfooct of the ouscle bDoxise.  Io
btk cozos, thepo aro suscrous foroninn on the ontorior tvo
hipdn of the Coranl curface of thoe condillco for tho Dronches
of tho foplal BTrve. $ho pootorior ropt of tho rarilla rdces
nunrards Lo foro the noolal third of tho infro-orbitol cargin ond
the iotor holf of tho 006icl carpin of tho ortit. inatorally
thoe ronilla oeoto tho sy-osatie.

he pycompbic 40 sitantel Dolop the lnternl hBnlf of Who
ordit ond foeen foroord of & oo of osbout 120° o tho olveoler
aArsin. 1t in otromothosed, poastieniorly in the cale, ot the
Infre-0rbitol aaﬁlaﬁﬁaral orEtal careing oo it pest Sronogd
tho otecoros frop the corillisry #Adro and coloregrozslor taoth
an Sogeribod ghovo, ihio hono forps the laloral tvo thirdo
of the infreo-oriital corcin ond slre tho lepor hn;f of tho letornl
carein of the orbit, I rives #oo at its vontro-lateral cornor
to o toonoral rroccos vhieh forco, vith tho syromstic crocoos of
tho femrorgl, the oteons sysocntie arch, In about tho coriro
of the syronntie, no vicrold fyon tho fronk, Eﬁﬁ?ﬁ‘iﬁ‘ﬁ‘#FCGﬁﬂ%iﬁgn
feeinl forosen ond thoro thio bone ncoto tho frontsl, ot about tho
mg-point of tho lataral norcinm of tho orbil, tho syceratico |
temporal fornmen 1s pltonteds This lotter forasen toy 140 olthor

ori tho pyro=atie or tho frontal btono.
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The frontal forme tho upper halves of the mesisl and iateral
aar-ins ani the vhole of the dorsal sersin of tho ordit, The
two frontals are comnletely fusol excent for a chort ~ortion of
the metopic auture sbove the nagals and below the riadells reciod
vhich rcmning visidbie throuthout the baboon's iife. The sunroe
orditel riCre is well Ceveloped in the mele but only very sliishtly
in the fomnlo; the supra~orditel notch ani srine on the ausial
part of the corsal sargin of the orbit 1is aleo nuch more oarked
in the male, Just behind the nlabella rersion, there 1e a oli~ht
bollow on tho frontal; lateralily, Just in front of the corcnal
suture and s8li~hily above 1te sutures with tho temroral and
sphenoid, the frontal turna Jowrmaris anl, ac viewed frox atove,
ahown 8 consiferable walstin-, The frontal meets the parietal
ai tho coronsl snture,

The two parietal bones meet in the 21fline st the sn~ittal
suture which, in the onle,is elevated for a variable portion of
1ta poaterior part into the sa~ittal crest, There 18 no crest
in the femn’e, iho parietale, torether with the froatels an?

s omall nortion of the occirital posteriorly, form the doresl
wall of the calvarium; with tha temporal, sn? rarts of tho
sthenold antl frontal, they form the lateral wall., The inferior
tomporal liine is well marked in the male, particularly &n olé
snacimens an? runs fros the nosterior edre of the supra-orbital
torun alon® the rocf of the cslverium to joln the sazittal crest
& variable distance in frontof the inlon; the surerlor 1line is
guch leas marked anl salso russ fros the postorior ol-e of the
torus to the sa~-ittal crest but comewhat mesial to the inferior
line, The inferior 1ine 1c cleo rrominent in the femnle btub
only as far as the coronal suture; the superior lino is very
weak sni barely vieible,

On the latersl side of the calvarium, dbelow the rarietal,
isg the temporal bone whicb. at ite ventral elise, tends away froa
the calvarium an’ civee rise anterioriy to the zyrosatic rrccess
alrealy menticnedld, On the posterior part of the cnlvaéiun, below

the parictale, en? articuleting with them elong tho “amdold suture,
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thers is 2 gmail portion of the oceipiiat,. I the oalse, this
bona ie Arawn oub paaterior:y into 8 we  ~Zeveloped nushal crest
which rone reand to ithe martold rerxion of the tearorsl, This
erest 8 fer loss Cevclopes in the Ffemnls, At the sis-point of
the creat, the rale hat & very well develongl external occipitsl
protubsrance ( inion): 4in the fenmals, this protubcrance is much
leas develorpeid. Acecoprlin- to Cashburn {1C47), the nuchsl cresl
Cevelops to so-arale tho Larre henf-bnlanning suscles Delow the
cereest, from the larre t.‘bamzml mﬁi‘és atove on the osivarium,
The arcitiel crest is sfmilarzy Cetreloned by the Torces ast vp
i the funelioning of tho temporal muscie masses of each side,
The larssr orcsts 0 the rpie ars thus accountel for bty the ~reater

Cepree of Jevelopment of g1l theos suscles,

{t} The orbit ({Fig A}

In the fenmnls, the orbll is sizoet round with some outward
{f.8. mesial] expansion of tho mesio~Jorsnl cornesr for tho suphs~
ortital moteh; 1in the malo, Z2ue to the henvy wm—ar‘biﬁ&l torus
ané strengihsmine of the infTro-ordital mar-in, uie orbit s
fiattensd an’ bocomen oval in & mesio-iateral direction, The
bones formiar tho oargins of the orbis have sirenty been Zeseribed
in {a} sbovs an® only the bones of the interior surfaces of the
ordlt will be Cealt with here,

The interior %6 Jdeep an? cone~sheral with the suler wargin
forping the lip of the cone an® the optlic foranen the avex,

The axtis of the cone 1ies in an antero-iantersl directlion and

faces alichtiy upwerde, The Corsal wall of the intertor of the
Ot 1s wode up by the frontal bone swhich olnd constituben the
lateral wall as Sy g8 Lhe syroantico<frontal suture and the pesial
wall down Lo the lacrisal hone, Tha lower rart of tho lateral
surface an? olno the ventral surface ss far a6 the infra-orbital

. suleus of the maxillery, is sede up by the szygomatic. The
romalinine part of the mesial surface, snd the ventral up o the
sulene, consiats of the Jacripal, The laorimel fosea, for the

poasare of the lacrimal Guct, is situsts in the latter tone,
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Fige 4, Srtorior viow of the orbit of Paplo prslnovn/(remuve Vil
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The eentrzl part of the orbit is malde upr mainly by the
sthenold tone with the ethmold situated on the meslal wall between
the iserimal (antariorly), sprhencld (pesterioriy!, frontal (dor-
ezlly) sn? iufra-orbital sulcus (ventraily), The optie foramen
ie in the grhencld at the leve! of & 1ine Joining the zy:omatioco~-
frontal suture isteraliy, to the junction of the frontal and
saxillis mesial .y and is on the mesial wa'l of the orblit, Ventro-
iatera! to the optie foramen is the very short superior orbital
fisgure which leads down into the onpger infericr ordita: ficosure,
The inferior fissure terminates Just beyon? the suturc betwssn the
sphenold an? the zysomatie but Just hefore it ends, 1% gives off o
long mesisl branch, the infro-orbital suleus of the maxillary,
which runs to the infra-grdital marsin, In the Infra-orbitsl
suicue 12 the orbdbital rrocees of the marliie, There arc sone
foramina in the mesial wa.l of the ordit (but in the frontal bone)
sugcestive of the ethmolda! foramina, The orbit=1 ovening of the
. syzomatico-faclal foramen is in the sysomstic iz the ventro-
lsteral corner of the ordit: the opening of the zyzomatico~
tesporal forszen 18 abav& the zyromatico~frontal euture in the
laters]l wall of the ordit,

{e) torma laterallis (Figs, %,5, aat T}.

On the anterlor end of the mu:sle the forward projectins
preanzilise gan be seen, Frosinent on the lateral surfaece of
the muzzle, which fs formed by the maxtills, there is s large
depreesion, the maxililary exeavetion, It ie bounded anterliorly
bty the c¢snine eminenee, forsally by the maxll'ary ridce, poster-
loriy by the entero-dorsal!y faelns zysomatic bone snd ventrally
by the alveolar =argin. Iin the postero~dorsa. angle of this
excavation 1s the infra-orbital fossa with its suitiple forasina,
The profllie view of the suzale azaln reveals Jifferences between
the sexes. The aimost vertieadl Jrep in the inter-orbital resion
of the female is nltﬁnlx far greacter and “onger then in the
male, The succeedinz siope of the muzzle 1s siso reistively
stecper in the female,
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Fig. 7. Lateral view of the skull of Papio m(@@g)._,
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The lateral wall of the ealvarium 1is formed by the fremtal
{antero-dorsaliy), the parietal (poetero-dorsally), the sphenold
{antero=-tentrally) and the temporal (postero-ventrally), The
frontal and temporal meet for well over a centimeter on a eom
suture and there is no contact apparent externally between the sphen-
old and parietal. The temporal fossa is situated in the area
ventral to the temporal line, posterior to the zysomatic and
maxilla and laterally bounded by the zysomatie arch, Its
antero-ventral portion, the infre~temporal foesasa, 18 very decp.

The pterygo-maxillary flssure is fourd in the infra-tem-
poral foessa, between the anterior margin of the plterygoid process
of the sphenoid and the posterior margin of the msaxilia and at
atout the level of the gyromatie arch, The Tissure is more or
less divided into two parts by a rroceers of either the spheneld
or the mexilla which may or mey not make contact with the opro-
gite bone, The upper portion is ususlly in the form of a fissure
whereas the lower 1e& more like a foramen, The pterygo-maxil-
lary flssure leads into the pterygo~palatine fossa, the main
connections of which are with the orbit through the infra- orbital
fissure, the oral cavity throush the posterior palatine foramen,
the middle oranial foees through the forasmen rotunium, the petro-
sphenoldal synchondrosis through the pterygoid canal end the
nasal eavity through the very large erheno~palatine foramen,

At the ventrsl border of the infre-temporel fossa is the
large ventrally directed lateral pteryszeld plate of the aphenoid,
On the temvoral, jJust anterior to the external auditory meatus,
is the larsze post plenoid (articular) process and anterior to it,
the small artienler tubercle. Bcli!nd the meatus, in the male,
is & large ventrally directed procese of the mastolid, "m.
nuchal erest running round from the mastold rog:lontothels}rgﬂ
oxternal oceipital protuberance and the temporal lines and sasit-

tal crest on the dorsal surface of the calvearium casn also be seen,

{(4) Sormes basalls (Figs. 8,9 and 10).
The antericr portion of the palate is mele up by the pre~
mexillae which besr the four inclisors. Theese bones are rough
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"ig. 10, Basal view of the skull of Paplo ursinus (n=1#)5
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and pitted and contain meny small foramins. The two anterior
palatine foramina and the anterior parte of the incisive fossa
ané foramine which lie betweoen these are found in this bone:
the posterior parts of the latter fossa snd foranina are on
the naxills, The main, mi1d7le portion of the palate, wvhich
bears the canines, premolars and molars is formed by the saxile
lse, These bones also have numerous small foramine ramiomly
distributed over their entire nalatal surface, The posterior
portion of the pelate consists of the palatine bones an’ in them,
Juat posterior to the palato-maxiliary suture an! seslal to the
alveoiar margins, are the two posterior paiatine foraminag which
often each have a proteoctinsz bony shelf, Towar's ths posterior
end pf the palate in the ml’line 1s & Palatine torus which tern-
instes c2 the silshily projecting posterior masal spine,

The palatine aiso rmn't!m anterior margin of the posterior
nare, The palired nares are separated by the voree, vhich
bifureates where 1% jolins the sthenold which forms the posterior
sargin of these openings, The lateral wall of the posterior
nare is formed anteriorly slso By the palatine and posteriorly
by the medial pterysold plate of the sphemoid, On the anterior
eond of this medlal plate is the hopk-1like hamwminr vrocess, The
lsteral plerysoid plate is very such larger than the medisl one
and is directed downwords and outweris, DPetween theee two
plates the nterysold fossa is found,

S1tuate’l on the teaporal, MMr and somewvhatl mesial to
the sysomatic process, 18 the glenoid fosea, Lateral to 1t 1s
the artlculsr tubercle an’ posterior to it is the post slenoid
progees, A ghort antero-posterior groove or fissure ie often
present mesial to the fosss.  Between the enterior part of the
petrous tesporal and the posterior en? of the lateral pterysold
Plate of the sphenold, the forasen ovale is found, It is linked
%o the infra-temporal fossa by a senel through the. lsteral ptery-
goid piste. Just ventra’ to foramen ovale, on the petrous
temporal, is the pharyngesl opening of the sustagien tube, This
tube runs postero-laterally into the tympanic ecavity. The midile

—_—
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lacerate forasen, which should lie anterior to the forsaen ovale,
aprears to be eczpletely obliterated in P, ursinus by the petro-
sphenoi’al synchon’rosis, On the petrous temporal, rosterc-
lateral to foramen ovale, is the small ventrally directed atylold
process, Heelal to 1it, an? in about the centre of that bone,

is Sthe external carotid foramen, Fosterior and slishtly sesisl
to the caroti: {oramen, and lying between the tezmporal and the
oceliritai, is the jusular foranmen, The externsi suiitory
meatus lles posterior to the peoat zlencid process, It is divrected
postero~laterally.

On the cceipital, mesial an? poste:lor to the Jusular forssen,
is the larse, centrally situated foramen macnum,  On ité  antero-
latersl mergine them‘&ﬁ‘eﬁ?g{an eondyles which sre notched
at the centre of thelr ventral borders, Torsal to each condyle,
and next to the Jusular foramen, is the hypozloseal eansl, whieh
say bes doudle, The sonll atylomastolid foramen is on the petrous
temporal, in & line with, snd midwey between, the post zlenold -
procese and the ceciplital eondyle, The part of the oeeipital
tehind the forepen macnum ie rouwrh and ridzed for the attachments
of the many strong neeck musclee. Fosterior to the external
sudltory meatus in the male, the mastold reslion is pulled ocut
into a ventrally directe’ process, There 1s 2 wail-marked
median nuochal line {externsl cecipital erest) leadins to the
external ocelipital protuberance But transverse nuchal lines
below the nuchal erest are not reafdily 2iscernable.

(e} Internal strueture. (Fig, 11},

Hecouse of the elomnwated muszle, the nasal cavity and nasal
aperture sre excentionally loog, th; latter belng about one thip!
of the tokal lensth of the nuzzle. The masal cavity 1g dlvided
lonzitudinally inte two ecual halves - ventrally by the vomer
and doreally by the certllacencus nasal septum, which fits into
& croove on the Jdorsal surface of this latter bone, an® by the
ethmold which 4ivides a short postero-dorsal section., The vomer
itselif 1o oniy elevated a fow miilineters above the floor of the
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nasal eavity anterisrly but rises steallly rosteriorly ans by
the tize it has reached the posterior end of the cavity, it
reaches about three cuarters of the way up to the roof of the
eavity. lnoadxafmctmml chanbers, there are superior
and inferior nasal conchae,

In the midiine, the snterior wall of the ealveriua, froa
above Jowmwards, consiste of the foliowing bones: frontal,
ethmold, frontal, sphenold end oecipitai, The dorsal wall of
the cslvarium consists prineipally of the fromtal and rarietsl:
the lateral wall of the parietal and smsll portions of the ‘rontal,
evhenold end temporal: the ventral wall of occipital end temporai.
The walis are gcro ved for the meningeal vessels and there are
iapressions for the eerebdbral gyri, e bone 1s thick in the
male and tho strenzthening in the supre~orbital and muchal resions
is rreat, in the sacittal plane, where they are part of the
anterior wal of the calvarium, the srhenold and ocecipital are
also thick but the bone, particularly of the lstter, is cancellous
and open, It is interesting thet on the internal surfece of the
skull the parietal and® the sphenold make contaet whereas they are
alwaye serarated on the exterlor of the shull by the frontel and
temporal, This 1s #ue to the faect that the eranial bones often
meetl st a very scute angle and overlap: the sutures thus being
different internally an” externally, In this inatance the
ten-oral lles over the erhencld, frontal and rarietal m-:{. _

In the mberlor ermnial fosss the only feal re of interest
ie the sani]l eritriform plate of the othmold throuch whieh foramina
iink this fosse to.- the nasal eavity, In the mi’dle eranial fossa
there are sany imvortant features, On the schenold 18 the |
hypophyeenl foess or sells turcica with a ¢ilnoid firocess at each
conner., Just ventral to the anterior ¢linold process is the
opening Lo the supra~orbital fissure: Just dorssl to thie rrocess
is the optic foramen., latersl to the mid‘le of the sella Surclea
is the foramen rotunium lsadine to the pteryco-palatine fosss,
Foramen ovale enters between the anterior part of the retrous
temporal an® the ephenoid, In the posterior orenlal foses the
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main feature is the larse central foramen macnum, on the lstersl
walle of wvhich are the hyrozlossal canale, tn aboul the contre
of the petrous temroral 1s the subsrcuate fosesa en! somewhat
sesial and anterior ts 1% is the internal acoustic mectus, The
Jusular foramen ie found! between the mif le part of the retrous
temporel ant the ococlpital at the level of, and between, the
hyposloerzal canal and the internal acoustic mestus,

(f) The mandible (Fige. 5,6,end 12).

The maniible consists of two halves which are fuse! anteriorly
at the mandibular sysphyeis, Each haif 1e compoee’ of a single
bone, the dentary. In the mrle, the symrhysis is very heavy
and strong and its anterior surface is rouch and pitted: 1In the
fennle, it is far zore “elicete and doee not heve such a vertical
ansterior surface, In both sexes there are two yrominent ridces
running up the anterior surfaces of the symphysis., There is s
pazittal canal running throurh the aymrhyels starting on the
postetior surface and rumning Jorsally and santerlorly to the
snterior surface where it enis a= the foremen symphyseosum.
There are sever:l foramina (the foranins mentalia) on the lower
lateral surface of the eyzvhysle and extending round on to the
lower lateral edze of the eorpus, The mental spine is eltusted
on the veatral surface of the symrhysia in the sncle where the
two corrors mect. It may be very saall in the female,

there 15 a larpe, very Jdeep fosea, the sman’ibular foses,
on the anterior part of the externa! surface of the coryus, &y
snslogy with the rhesus monkey {Celst, 1933 an? fluber, 1933),
thie fosse would seem Lo be oprosite the oprenins into the cheek
pouch and is Trobably related to i, The vertral eice of the
corpus is rounded and thickened, On each side, the corrus
decrestes in helght ae 1¢ aprroaches the resus, Thie is puch
more markel in the male Decause of its much heavier symphysis.

The ramus is very wmuch thinner 'than the Tcgrpus "but ‘it -is
tonalderably broeder, The angle between the corius snd the
ramus 1s Just over a risht angle in the feanle but avresrs rather
sore obtuse in the mele, Thie is acz2in partly due to the heavier
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male symphyeis which lowers the nnterlior part of the Bese Iine
use: in messurements, The soronold process ie larse, higher
than the condiyloid rrocess and Jirecte? btackwarde, The sirmold
noteh is moderstely “eep, There 18 8 small trisngulsr fqtu
on the externa! surface of the ramus below the coronolid proeese:;
on the internsl surface of the rasus, there ls the maniibtular
forazen with the mylohyold iine below 1S, At its roeterior
elge, the lower hall of the interna’l eurface of the rasus 1e
roushenes for suscular attachments (medial plerysold muscle).

TEETH,

Tenta! characters are of sreat interest snd impertance in
the sbudy of foseil fornme, ue to thelir har? erame]l covering
arn! gopalatabiiity, teeth comprise the most cormon an? boet
rreserve’ fopsll rmm Eecaupe they slive an initeation
of the “let, nuch informstion as $o hablits an3, in some instanees,
even body form: of the animel ean be Jeluced treu then, Teoth
are usunlly charscteristic for 2ifferent scecles an? most fossil
mamznal taXonomy 18 base? primarily on comparative odontoloay.

Ig ureinus has the “Jecifucus an® perasnent sfciﬁal forauise
tyrienl of the cammtumm arn Rominoldea (Caterrhinmi) But
shows the sreciallisations of ita famlly, senus and s ecies, AL
the hisher tawonomie levels {(from the ofontoloriesl point of view)
there are the bilothoniont molars: st the lower leveis there are
differences in tooth shape an” eise, These wiil all be 2iscuss-
e3 in some “etell below.  Beoause of its functional imn ’
tooth wear has also been eonsidere’ but 1t 1s obvious that all
the wanr facete Jescribed may not be found in the teeth of a
sincle indiviioal due to =inor veristions an”’ meloeeliunsion.

In the cescrirtion of the teeth throushout thie etudy, the
followins teramincliogy aprlies The surface of s tooth nesrest
the alveolar roint in the urver jew, or the roint between the
central inclisore in the lower, is referres to as "mesial® and
the orrosite surface as "2istal®, The inner surfaces of all
the teeth, i.e, the surface nearest the teongue, will be considered
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as *lincual’ and the o posite or outer surface, as "bueceall

The tooth eusp terminology used in this stuiy (Fice, 16
and 1B) is adapted from Gremory (1920 B}, For premoisrs the
oain cusps will be known merely as iingual and buccal:; for the
molars, the followins will aprly

mesio~linzual, mesico-bucesl, Jisto-iinrual, dilsto-bueecal.
upper rrotocons paraeone hyrocone metacone
lower . netaoonid protosonid entoeoni & hypooonid

The fifth eusp, found only on the distal end of the thir? lower
molar, is the hyrpotomulild,

Individual teeth are numbere’ from the noet mesial to the
o8t Jietal and are abireviasted ss foliows
{a) declduscus - inelsors (21), caninee (de) en? molars (dm).
{b) persanent - incisors (1), eanines (C), premolare (F)

and molars (¥},

Upper teeth are indioates by the number of the tooth belnsg placed
atove the letter fdesignating it e.c. #!, and lower, by the
pumber beinug placed below it e.z. ¥y, If both upper and
lower are being referred to, the number is put on the same line
a2 the ietter e.z. ¥l. In the ease of the canine teeth, the
usper tooth is shown with 2 horisontal line below 1t, £, and
the lower one with a similar line sbove it, C: when both are
referred to no line is ueed, C, In the Cercorithecoldea {end
Bominoldea] the first Swo of the primitive four vremoclars have
been lost: the two remaining ones sre therefore designated F%
pnd Ph,

{a] Tecliduous "entition., (Figs. 13,14 and 1%},

Too few deciiucus teeth ars available for & statistieal
anaiyelis of thelr cheracteristice to be made but they are briefly
deseribel below and the eizes of the teeth in the two avalliable
syecizense are siven iIin table 1. Uy~
fortunately, the edxes of thess two srecimens were not recorded
nor can they be Jetermined easlly in sueh youns srecimens,
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Table 1. The Teasureuenis of the DYeciduous Teoth of P, ursinusg.
{in mm,)

TH.6618 km 540 ToT To3 540 7+0 940 547 7.3 B6388 = - =

Specimen |Upier teeth l

ail a1° de e dam”

» bhhla;nnzb.'u@;a.m?zf

T

‘lﬁ;’----w =

TE.70.50 6.8 540 647 6.2 4.7 649 8o 5.0 7.3 s.ﬂs.ﬂ* *3 725 629 546 |

‘Lower teeth :
pecinen : ;

e - an 4, dc dany dmy

Lo

Y 1ab1nbx'b§b¢1'm'm1

e | S e

o ——

ﬁ.é&l& 70’ ‘-5 5.1 6.& ‘.9 6,0 8,0 309 6.‘ ‘.s 5.0 P - - o

Es.m.m 608 4435 448 5ed Sz 5.5 Ted 4.0 645 4.5 ,»s.c 9.6 6ed 6e3 9B |
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Fig. 13. Papio ursinus juvenile (TM.No.Bl).
laterals 'j.aw_. | X3,

Skull and mandlble -
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Fig.l4. Paplo ursinus Jjuvenile (TM.No. Bl). Skull - | baaal 15!%?"

to show oeclusal visw of upper deciduous dentition X 1,

Fig. 15. Papio ursinus juvenile (TM.No.Bl). Mandible - showing

occlusal view of lower dececiduous dentition X 1,
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Tho deeldrous dontol forcule of . urolnug 3o &3 g, c3.
603. Coconticlly thooo tocoth qgoroe wvith tholr porcanont puc-
cooccoro in cotructuro tut with ccrlolin iomortont (ifforoncao,

Tho inciooro oro rothor chort on’t count bat chov no =arkcd Ciffcr-
caeos £ron thair por-oront oquivolonto. a0 eanleoo, too, aro
ohort oot oguat tcoth ond fin theeco Quo orcoitong aproner o foll
tho cfalt fecale pattcrn to bo Cooeritod iotor. A Zicotomn .
betucen dc and 6o 4o preeont in ono otull only. Tho ooloro,
cnl enl €2, aro Bilophofont Lecth tith four cuops. [ilopho-
donty 45 o opeeialiction of tho moldars of the Corcopithoenidca
chich Ccocpibop a confition in vhich thorc ic o Cefinito corop-
ation of tha four cuops BY o tronpvceco ~reove into o ceoicl ond
ésotal roir.,  (Shioc footuro rulop tho crouy out of tho raim
(hominoid)
1ino of highor Jricnto/cvolution).

Sho £ipot upsor Socicususc rolor (Col) fo very cuch iito tho
typical ofult colar (o bo Jooeribel Dolow) cmeopt for o folirly
roprized ehnrfering of tho coslio-linIuni coence, oalinly on tho
Mngunl oico.,  The sceond unner Cceliuouo nolar (0o2) 4o vory
oloileor %o tho firot, but 1t io connilerably icescy in oisc oo
tho ocolo-linnenl ecornor ohovn lcno rolucition,

o firod lovor lceiluous color chovo o fora interoelicto
botroon that of a typlienl odult Icvor oolor oot tho o ific? ?3
of tho ofult to bo Zeceriled bolew. Tiro crovn of thio tooth
koo boeono olon-atod forvnrd ontorior o tho roolial ralr of cveorg,
onl on tho oceivenl curfaoec of this rortion, the artericr foven
40 creatiy imercacol in oi%0.  INA0 copiol cztenoion of tho tooth
io ﬂo. 2leoo cn ologtotlion, cinilar So the afult ono Ps, to allov
for tho gcelusion of tho ldoyro unncr eaniro, o opovn of thin
tooth L0 poro of loop in tho £anmo of o lonr, oarrov iconeolco
trionclo vith tho Ciotal oarfoec forcins the Baco on” tho coeial
orrfaco Boins rcduecs pore or looe L0 on ¢ro, o cecesnt lewer
CociCuous colar ic very oiniler to tho alult lovcr oolars (Ul oad

C%) But 1t cnscaro to bO concthat clon otol coolo~liotnlly,



v )

«10-
(t) TDorzonont ~“oxtition. (Firo, 5.6,8,0,22,10,17 crd 18).

Tho giult dental formulc Of D, _vroinua 46 Kg, c%, ?3. E%.
1RO soquorce of oru-tion of tho rorpanont fiontition, cecording
to Eehuits (1°3%), 4o [, 2, 12, 12, I3, 25, C, [B. Tho udnop
toocth follou Gircetly aftor their lover couivoalcnto but tho
cruption of I3 cnld 74 occurs close forothor an? tho orlee ooy
Be rovorecd in cither jav an” oven Botuccn tho jovs. Althouch
tho € cacrgen boforo E;, it 1o ocuch o lom; teoth that it ooy
only bo fully orusted after thioc laottor ¢soth. Tho nzoo ot
thich tho verious tooth crust 1o ot preront not buoun vith ecrtoin-
7. Tho oo ~roupin~s ucod in tho tablos cn? olcorThAoro OFe
boaed on tho ahovo scouenee onl on tho otote of vear of B, Tho
pctral rrouns ucs? are Cofino” in CRaptor 3.  Thoe loarnth of tho
olvecoloer oorcin bohind ES and tho pogition of tho Alptn2 en” of
this tooth rolative to tho amtories root of ¢ho oyCoon varo uced
by Coldblatt (1€25) for ore fotornination, Thoro eritoric are

ap>liesblo to oaturo afulto only onl, in any eaco, thoy woro not

fonnt guffictontly ceccwrateo for uco in iie otuly.

{1) Incisoro: Tho iancicors arc oin~lo-rooltcd tcoth 4n

tiich o ghorp occluoal c¢lro for LILins i nrocont, 2o tooth
of the uppor rov, copooinily tho conteral polr, arc larser than
their lovor jou onpositos anst overlan thon antoriorly ond lator-
ally. 411 tho incicors lcan peniolly dut tho lotoerol palrs
coro co than tho controal. The lowcr €tccth BbBito into tho ocolunnl
ourfoeco of the uppoe tccth cousing ucor faccto vith tho rocult
thot, in vorn tccth, tho occlupnl gurfoed of the urper pov ohovp
o bucco-iinzual conenvity. Yo occlnogl ourfoceen of tho Iovcer
tcoth Coveior an acute Cotmuard glond fron tho tacesl BALAnZ
oo Covn tho linund aurfccd. ofton nlcoot oo lou oo tho plveoleor
oarein, Ac 1t 1o ioposoiblo for norcol occluscion o cauco thio
woar of tho lowor tocoth, tho voor oust DO cttributed to tho Bitinz
of hord oudstoncod. Thero 1o olop o veor foacot on tho umor

port of tho dlotol gurlfacs of 12 thoro 18 cooto tho uszer hnlf of
tho mooiol ourfreo of T, Dosldos boins prosortiomsliy smatler,

thoro arc o oecx Gifferonceos in thoco tcoth, .
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(11) Canines’ In the msaloas, the canines are excee’inzly
w9ll develope?, more &0 in the unper jaw where, when the jaws
are cloged, they often rroject for half thelir lencth beyor? the
hotton of the lower tcoth row. The crowns of both the u-per
end lower teeth heve o robust basoe an’ then taner off to & gharp
point. The four surfacss usually founZ on a tooth are not
resdily discernabdlo in C, The shans of this to th in crosse
section mear the btaze of the crown is rourhly trian~ular with
the menial surfece as the dage, the diatoelin-ual e¢fge very scute
an ahnrp en” the Clstal an” buccal gurfaces foreins virtually
& einvlo Peco (Fic, 16).  In the C the four surfecas con be
rea”ily seen {F1r,17) but the crown shows an outward sniral
tvistin~ fro- the base up towarss the tip., There 1z s wall
narved croove cn the mosiel surface of the € which is continued
along the large ain-le roct of the tooth; on the C the groove
18 very she’low, The purnose of these grooves, particularly
on the larpe uprper ’stabdbing teeth’, is probably to facilitste
repid penetration an® withdrawal of these teeth in fighting,

In a27ition o the wear facet on the T describded unler
the incisors, the top third of the msealo-lincual elze of €
woors on the top thirl of the Cistal curfece of C. This wear
is ccused By the C baing Aistel to the lower because of tho
larcor size of the urper incisors anl the ¢lastems bBetweon 1°
amnd C, The lingoel surfezee of the € wears on the mesio~
btacesl surfeoce of P3 with which 1t forms a type of *carnacsisl
sciasora'. This ‘ociesora’ is nrodably ume? for biting hard
foola angd the Cisto-iinrual e¢iize of € 1e kept sharn by ite vear
on P3. In 0lé srecicons wear cauaét_s e marked reluction in the
gize of the cocninee an? the ruly cavity is often exnoned,

In the oale, the canines also gerve several other imroriant
functions. Thalir maln purpose is prétnbly a Cefennive ons
azeinnt prefatory carnivores, in psrticular the lecpard, &nd
they are aeed 1n a most ynususl bot rost effective manmer. The

betoon grips the eneny, proferadbly on the undterside of the throat,



-21a

tith ito lom~ apicr an? lovor Comislh. It thon rrcopp tho
oninalo Wiy vith ito foro an” hial lisks ond puchoo avny vio-
icntly. By (hio pothnd At tearo o huso toul cnd eon VoY
oftca 111 cn ozical as lorce oven es o Jconmar’,  She eaninoo
ara alco vocl offennively a~cirod coleo of the £az=o cpceico &n
fi~hto ovep fcanlco op for loederedip of tho treop. Finnilly,
thoy cay aleo be uco? for rroatory cetivitice oo babsons oro
roporte” to k11l younsd loobo for the ocurdleld cill &n thoir
stor=chs {FiteCioono, 1911 ang farais, 1030) an® oven coall
buel on? youn~ cntolopo for thoir Cloeh (Cteveacom-Clomilton,
1847).

In the feoolo, tho caniros ppojoct on'y oifi~ntiy boyond
tho occlucal plans onld erc oltorethor nuch conilopr tooth thon
in tho mle. Thoy chov a aicdliar structurc to tho ralo ozt~
valontn Bat tho tulokiny and preoves foneritold in thoco tcoth
oro here virteally atcont. [Doecvco of thelr cveh c-allor pifo,
tho weor on tho fomnle eanines ip gothor Ciffcrent to that on
tho calo. 2o %o ito occlucion vith ¢ho cooinl cxtention of
93, the uwipsy onnino dovclopo o freot cloping docun acrore ito
ccclupal curface fros the busenl to tho iircual foecs. Tho
coclurnl curfces af the € dovolons o clmilar foeot alco sloping
€ovn fro~ thc btueccal to the linjunl pldo Lut thic feeot 1o
trotobly eauncd, oicilorily to tho focot on the oceclucnl curfeco
of Qho lovor fneiccro, UR tho bitin~ of harld fooldo anl mot by
dipcet vexr on crothor tooth, Uhcn vear 0 olvonesd, tho €
vesen o con facot cerosc $ho linrusl poplt of the occlusal curfoco
of the C cloping dovrmarlo ia o noolo=4%0tsl dbrcctiom. It
totld aleo opzcap that the oecliungl surfoce of 22 vears 2ovn
the tacenl ci~o of tho ccclucal curfooo of C, In 0l fczalon
tho caninoes orc vara dova to tho levol of the ineicoro ond crmonr
S0 fora part of ot rov. Their function in the fconlo 1o
probably ceinly for the bltinz of fool.

(111) cv? Qv} Proooloro on? colars: “ho tasie aict of
tho chacoa Baboon io very varicd btut thoy cro, in naturo, rcotricto’d

to hordlivorous anl inccotivorous hobito, Toroally they ore oot
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carnivorous ani oven the fev %fgo’ate” exeentions custe? chove
reslly recuiro further corroborction. thelpr Fnown dletcry
recoiremonts inclu’o evch Civerce fto=s &8 roste ord tulbe,
younz ehoote, borries cni fruits, honey, toetlcs, scortions
enl lizarle, Lo tho forelirbe are ueed Tor Cir~in~ up roots
or reahin- of” fruite, tho nnin purroese of thoe tocth i to
crind un tho food cfter At koo becn Ditten to o cultodle size
usunlly by tho incieors but sozetices, particularly vhon rather
hard, by the € ami P3 as alrecfy fesoribs?, Lecaune of tho
grit ceecociotcl with the reootn an’ tnbers ectcn, vear on the
tcoth i85 Croat,

The prerolers crl molare funetion es ¢ sin~lieo rrinlinge
unit an? ohwey oany sicilerities, “ue Lo the loroo o2nincs,
perticu’erly 1o the pale, tho rovexente of the jews oro alrooet
entirely reectrictel to uy an’t Cown end forwerl en’’ btochuweord
vovonents oxcent in very oll ferales vherc the coninae hnve
becone cufficicatly worn Cown $o rerrit lateral roveronta,

The rontriction of latergl —sverent, en® the Qlenlzcce—ont of
the un—er tocoth 1In g buecenl dircetion, recults in the lower
tceth Bein vorn mainly on the tuecrl eifc of the ocelusol
eurfece and the urmer tocth caxnlf on the lin~ual, £n Anter-
astint o aortation in thic cp rection, in the frot thoat the
alveasler corsin {0 lover, btueenily on the rmnfiibie on” linru-
ally on tho maxitle, In atite of the brelword Clgnlccerent
of tho rexlilliery eanines oo post-conine teoth relotive to thoe
lower oncs, the two tooth rowo terminzte &in the ceoao verticnl
plane beeruse My is reletively long o o result of having e
well Cevelore’ hyrpconnlid, In the ococlusion of the indivi-
Cual tecth of the pre~olcr-rolor series, tho urmer tocth thus
12e olirhtly dietel to tholr lovor ecuivalents ca?, oxcent EB.
occlule with tro lover tecth, Tho rcot oyotens of the v-rter
rrezolero en” molers consiet of two btueenl o’ one lirrusi root
oa cnch tacth ncﬂ; in tho lewer tcoth, of ore reaoinl an” one dlstal

rcot,
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Croopacro.  Sho mreoolero oro Uypioniiy bicuo—id teoth
vith goreoninmetely ool gicod btucenld on” liorunl cuupn.' Cooind
ond CAotolr Joven oro precont, tho lattor bolin~ ho lerror of tho
Lo, 93 1o o cootl rcoorlebly cnﬁif;oﬁ tooth, im tho rolo,
tha ceolinl surfece of tho oaroun §io greokly cicarotes cn? rons
forunrd cr” Cotmunrl at an analo, te vell Loicw tho clveolor
oarcin of tho preoolar-coler ecriop; 4% oczlulen, o6 €eoseribed
atove, vith .  Sho fovoro on tho crovn of this tooth aro
larce an? fceo cerorhat lnounliy,. In the feoaio thio olon~
otion 48 of o cioilor noturo but 1cos woll CJovelopali boenuco of

tho goziler C. She Tooicl curfoce of the erovn of 72

nico
lcans @ictolly but ot o vory olicht enzlo caly. Tho olops Ag
creator in thic calo than in tho fomnlo, #° 1o o typienl rro-
volor and 16 conoliliceobly larsror thon 93. .?n ic o lenzer,
norpover tooth then P and chowo o ocrtoln Gooroo of colerd-
saticn in ito olonspted dictal portlon on the cn’ of vhich cro
tuo aonll euopn, ono buecal cna’ ono ziorunl., in tho calo
thie tocth (P,) leans very slichtly Cintolly.

' Tolnrs: o colore ore oll typicolly biloriwclont cnl,
althouvsh thoy differ in ciso, chor tho tarmo otructuro in both
QURCB, Tho siso relotionghipo botvoen tho vorious colorn
arg Ckceanesd in Chaptor Y. Tbo basie crrconrcoent of ouopn
hoo nirasCy boon Jcceridel obove but ceocorory cuonuleos OFG
often alco rrosont, Tbus, o1l cvonules oro usunliy foun?
in o ocoslo—buceal pogition in tho lowver jov an® in ¢ ccolio-
linzual poeition in tmo ur-cr. Iin ol 7ition, €221 dictol
cuopulos eon often ©o cocn anl thoro aro canctinre Srooon of
linguni  or bueenl cecocaory cuspilets, A hyroecnalid eccuro
typionily on tho Clotald cal of Eg,only, but it vop founl to bo
ckreat in ono greeicoa (E91.807).. In TM,791 e Jdofinmite
bhypoconulo (1C) was found on ail ¢ho uprhor an? louor odices
oneopt Ul o2l hypoconulon voro procont on gil tho upper Oolors
of TM. 756

Tp eagooc of conzonital abooasce of teoth uore ﬁsﬁcﬂ in tho
opecicens of D, uroinng cxcoinod btut throe e-ceizons (59 )

ghorcd gupornucerary colern. Urrop cunorpusseary Coiors



vere present bitaterally in TW, 11712 an® TX,787: in TM,.1270°

n" vas present on the left aife conly. In the lower jlev,
TH.757 alno showel & supernumerary nolar on ecch sice. The
cusp errancerent an” size of thess tssth corresponle’ vary
closely in each case with that of the precsdinr tooth, L.e, the
norzal E3. {A female ekuil, T7:4,11713, not inclulesd in the
atatistical stu’y, vas foun? to have Bi present bilatera:il

in toth the unper an’ lower jave, In this srecimon the upper
palyr, ant in particular the left tooth, are muich re’ucel in
size an’ the mmber an” arranrezent of cussa bosrs 7o rececblance
to that of the norsal 33. Tho lower supernusarary pair are
not yet fully eruptel tut aleo ssem to bo at least alightly
salformed), Cchults {153%) reports finliing no %% 1in 123 speci-
mons tut recoris that thaw (1527} foun® 3.6%9, in "112 South
African baboons” end that Batsson (1892) founs supermmerary

solsrs "in ¢ batoon an” & macaque among ~19 C1° torl” monkeya".
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CRAPTER 3.

Dus to the guecialisations of the warious groups, the
crenlonetric é.rﬂ dental measurcrents usel in stulies of the
Tripates very rrestly an? no set of measuramants i1s universally
anrlionble, A syoten of measurezente has therefors teen
sreciaily deviged for this study to mest 1ts rarticular require-
asnts. £ the atudy is rceart to act as a stanlarC of refersnce
for cercopithecold foesil forps, which are mostly represented
by small frasrvents only, thisg has enteliled a ler-e number of
zeasurensnts beins use?, The angles in the skull, usel by
Goldblatt (1920), were however not iacluled, These are inter-
esting feztures Hut they ars not nractical measuremsnts for use
in taxonomy, as the skull sust be sectiozel in the melian sazxit-
tal plane, In the erranvement of the saapurenents, an attemt
has deen made to Civice then into funcotional grours, a3 ©o
sinnle nensurement is an en] in iteeld ot rmet te viewed ns
part of a whole,

For measuring the varicus narte of _he skull, en orlinary
8113ing ealiper, accurste to the mearest millimeter, was foun?
adequate btut for cortain avkward measureaents, a pair of extornal

calipers was prefcrred, For the testh, and in certcin instances
whers a creater Cegrcs of accuracy was reculred on the gkull,
a verslor 8lidine caliper, accurate %o 0.1 om,, was useld, Anzles
were measure’ vith an cn-incer's bevel gaurs, A1l mecgurenents
wore token before Civicing specimens into their ace groups in
the 7, ureirus stuly, or e-ecies in the fossll stuly, in order
to remove cny unconsclous dlas which wonid have becn inevitoble
were tho speclimens prsarranrel,

£ce groung hove doon baself on toocth erurtion an? wesr, As
lonz as Ceclfuous tecth are wresent, 8 stecimen is consicered
Juvenile; once I3 and C are fully erurted and in use, the
apecizen 18 taken to de mature, The i~mature aiults are placed

in a group bestueen L' ese two, Juveniles were further subliivi‘ed



iato tuo ~rouns foreniinr ¢n vhcthor ony pormoacnt tocth oore

proceont; Cattro o3ulto voro forthor ovbiividesd into four crouno
Coponling on tho acount of ucar of [3 thich ip tho lcot oolor to
. ofnm. Tho cco groupn vool in thia gtudy cro thon oo follovwnia

Yorny Juvonilos e Caly dcelfupus tccth prccont,
dJuvcnilioo s TecelCuous onl perconcad tcot;: pronont.

Icmaturo cfulto @ O3 or £ mot yet fully cruntel (1.0, not yct

in uco).

Younz cfulto - : A1 tocth fully cruptoe? cni 4n uco, {3 only
vory 0lrchtly vorn,

ACults : B vorn aprrceiadly.

¢ld efnlito : Conpilcpoble woar on OJ.

Uecry ol4 pfiulto - Cuszp on D vorn flot.

{01} coturo cloouro uno found ¢o to of mo holp In Jolicitin:
tho cge croups uee? in this otuly. Coldblott (1925) olss found
thio ago criterion of - 1ittlo voluc &n D, uroinua).

olov follovt g 3iet, with Cofinitions, of tho torns ond
ceosreoento uged 1n.th1o otuly. I:eaomccaz of lcoth 1o
in tho catoro~pocterior direetion;: heirht 3o 8n the €orco- ventzpl
pians apd breadth §o tho Cireanion af rigcht onslos to toth of theco.
tren an oblicquo coacurenont fowes, 18 10 cloocesd undor tho Circe-
tion &2 vhich 1t cocot noarly a~progirates onl on a ooacurc of
vhaich 4% Roo toon telen,

1. Trincizol pointc on the gimli usel for ccooure=cato

{fron sJohnston an” Uhiliso, 10235),

¢

Alvcolor polnt @ FRo control polmt of tho cntorior cargin of

{roctiilon)
tho uppor clvcolar arch,
fhinion : %ho poot prominont ('antorier’ vould Bbo botter
for P. uroim-n) point of tho intc:anca’ guburc,.
{ooion . %ho contral point of the frortorcoal outure.
In%on : ¥ho coot prouincnt polint on tho coztornol
oceipitol rrotubcranmce in ¢ho coliion pleno,
Loolon : Tho iZT-paint of tho anteplor carrin of tho

forancn cormo.,
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Glabells : The point in the meSiam plane at the level
of the supercliliary arches.

Dregaa : The meeting point of the coremal sni sagittal
sutures, ‘ g

Gonion : The outer mergin of the angle of the mandidle, |

2. Neasursments.

(s) Bkull.
(1) Geeral.
Croatest length = Alveolar poim. to inlon,
Basal leagth - Alveslar point to daslen.

Pi-zygomatic brsadth - Naximus breadth betwsen the later-
al surfsces of the zysomatic wahoi".f
(11) Calvarium.
Reight : Basion to btregse.
Basion to glabella.

Breadth @ Mialmus
inter-frontal - Ninisoa breadth scross the

frontals posterior to the
gupra-ordbital teri,

CGreatost temporal - Greatest btreadth above the .
sysomatie processes of the |

temporal,
Mastold ‘ « Naximus inter-sastold.
length : Inicn to glabells.
Inlon to baslon.
Foramen
fisgnue : Brealth - Maxisum Snternal.
length - -2itto-
(151) Muzzle.

Height : Pogterior to l3 - At right angles to the
’ occlusal plane and from
the alveolar sargin,
anterior to P -81tto-
Freadth : Antericr to ¥ - Detwesn the lateral sur-
faces of the marxillae,
Anterior to 2° - ~a1tto-



Length

orlt

sasal

apcricre.

({b) amiible.
Peli~tt

Creadth

28~

Torsal to Ha

: Muzgle

Falate

Rasal

: Inter-ordbital

constriction

Tzternal orditel

Heircht

Jrea‘ith

Breadth
Lencth

: Conion to coniyle

lonlon to coronoid

Fosterior to 85

Anterior to Pé

Hental s"ine to

moet anterior point

: Bi-contiylar

Eil-gonial

Between the lateral surfaces
of the two maxillary ri’ses.
liasion to alveolar point.
Alveolar point to posterior
nasal epine,

fiasion to rhinion,

&t the ¢l of the centres
of the ortite,
Between tihe lateral e’res of
the ey~oratics an” through
the ceatree of the crdits,
Throuch the centro of the
ordit, -

-1tto~

Maxisun Inteornal.,

~A3tto-

From the “orsal surface of
the con’yle.

From the top of thc coronoid
process,

Up to the alveolar marcin
an? at rioht anzlies to the
occluseel planse,

-gitto-

¥ost anterior point is taken
as between the lower central
incisore &3 at the level of
thelowest point of the upper
sarsin of their alveoli.
Between the lateral surfaces
of the con?lyles.

Between the 2ateral surfaces

or tre man’idble,
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Postericr to 83 ~ Detweon the lateral surfaces
of the corpus and at the
alveolar marsin,

Anterior to EB - -ditto-
Anterior to Pk - -ditto-
Through mental :
opine = Across the bass: between the

lateral surfeces of the
_ maniible,
At base ofcanines - Cetween the lateral parte of
the canine eminences,

lencth : Conion to montal
. spine,

Acrosg renus at
neck of condyle - At right angles to the mid-

line of the ramus,

Coniyle to most
antserior point - Heasured from the posterior

surface of the coniyle.
Angles : Ramus to corpug - The anzle between the ramus

| midline kent parallel to the
anterior marcin, and the
ventral edge of the corrus.

At syonphysis -~ Betyeen the nmain slope of the

syzphysls and the ventral
edire of the corpus,

Between the corpora.

(c) Teeth. (Fige 16,17 an? 18},

The measure=cnts of the tecth remiiire some rreliminary renmarke
bacause of tho irnate difficulties involved in measuring irregular
and closely arplied surfcoces, The 'len~th' of a tooth is its
maxirum mesio-fiistal Cimension, It is measurel by hoiding the
caliper jaws at richt angles to the lins paesin: throuch the lencth
of the tooth row, 'Dreadth’ 18 the maximum bucco-lincual messure-

ment acrose a tcoth an? for thias, the caliper Jaws must be kept

parallel to, an? in a -lane at right anrles to, the verticad plans
passing throuth the above line, These are the strict criteria



of ico~th on’ bteenfth, Tovicticna fyo~ i nlvo Cicmonnl o?
heaeo increaced or feoyrenss volucso, It theald, howovey, Lo
noted that the coli:cr iteclf cay Bo boll vcrtienily, hopicen-
tally or ot o position i Totudem, Coponting oa corvonicacd onl
tho Lypco of curfrocoo dnvolvuel, wvithout affcoticg thoco esn’itiono,
In coveral fnctanees 8¢ oos fourd to bBo coro cesurato o ~articily
ficronece vith thoco otoanicyls anl to roooveo coroco Cofinito points
cuch cn cuspp, or at oncmel 1ino hoirhte. Thoco creelinl ¢oceo
aro oll Cofincd bolow,

Tho coaocurczonto of tho feosth hovo &n no vty beon giteored o
allor for tho offceto of verr tut ap the o colzons are C3vilcd
iato cro Crouno, 1f the offceto cro creat thoy chouldl to an-opcat
froo the finnl t2odlco. [Ucasuro—onto, oo hos boen ototeld, oo
oll cexnicnl, heneo oicro o--obito curfocopn of tho crovn of ©
tooth Sozcr inunrs fres tho ocolusal cupfocs to the booo, with
vocy thereo vil® Bo o {feorecce An tho dizcnolon totvecn theeco
curfreod. This 80 tho crco vith Lo 1lcontho of tio inolcors,
P" ang ol) tho colors which vill thus thov clirhe Co-rcooco vith
veert o brealtho of theco tocth aro oll crealcdd ot or neop
tho Bape cnit Reaeco vill Bo umaffeotel, The goniro T "th cwd
Icnath aro tolen at tho oo of thoe ecrovm ' r2ither vill Do
affcetcd by ctirition. Escouss tho longth of P3 4o —ocoured
froa the coecn t4p (cco T2olouy) thio Ciconnion will Bo Sii—-tly
reiuced by vear bal tho breafth 4o createst ot Lhe Breo on” hores
333 to wmrfiectol, In Py &ho tucenl c2? 1lnozusl cuyrfrecs orc
oicont pavslicl riving 2o chicnro of tresdth vith caar, Tho GQictal
cwrnes of thic tooth toporo fnucelo tounrlo tho baco of the cretn
but tho cocliol ooy olithor tapor intreldn op bryodlen oxdtaslo - ho
Intter bolps eccron im tho rmlo, Fron tho rocoltdin: ohepe, thoro
ore vmnlly oicop Jcercoces in loa-th with vexr tud, &n thoe lotter
eaca, & cli~ht inerccce i0 cico pocoidlo, Cocaveo of tho ooall
crounto involvced, ool tho napml asount of coropr inovitablo in
Laoth ooccurcmext, the of "oets of vesp on oll of the ctovo (ircnciono

aro liltoly to bo vory 6oall en” of 2ittlo or mo of mificonzo,.



Nolar heights have, however, not besa recerded in this stuly
&3 wear 1is very rapid on these teeth and it weuld de very aiffi-
cult to attespt to group specieens to study this charaeter, [ lingual
and buscal heights 4iffer considorably, Incisor anf canine

-“-;3 i-

Also,

heightc have been includsd but, although wear on thess testh iz not

quite as rapid as oo the molars, these figures are taxoncuically

of édoudbtful wvalue,

Tooth rov mecsursssnts may be greater or less

than the sum of the inlividual testk due either to looseneas of

testh in 0ld grecisens, the pressnce of ssall natural dlaatemata,

or the fact that the sdjoining tosth usually hevs reciprocally

curved sessinsl amd Aistal surfaces. In all measurements, it is

the maxioum ficure consistent with the definition of the particular

soasurensct that 1o abhed at dul wvhers a sseriss of measuresments of

the sans dimension is tsken, the mean value must, of courns, bs

racordes,

(1) Incisors,
Helieht

Dreadth

Length
(11) Caninss.

Height

Breadth

Length

: On the bHbuccal surfaoce from ensssl line to

incisel edge.

: Bucco~lingual measuresent at the lingual

enasel line heiasht,

- Meslo=-21stal length at incisal edpge.

. Cn buccal eurface fros enamsl line to tip.
: Bucco-1ingual measurecent at the lingual

enaswel l1ine height.

- Upper ¢a) 1, - Cietal sorface to meslo-

lingual border.
(b) 1, = Nasial surface to dlsto-
Uiegual borier.
Loser - Mssio-distal length,
(The canine ®lencths' were
all seasured at the helight

of the mesial alveolar margin

L B P SPRPRUTNE S WRLUPR RT3 ME WL

excoept in sozme fossil speeles

where isoiateld canines wers

—
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Fis. 1l

» Qec

{(For

view of male Paple ursinug uprer testh showins

systea of measurenment neains of cuspe and surfaces.

explanation, see Chapters 2 an’ 3),
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1-.17.

show

LINGUAL

¥

40 ursinus
systen of meoasure

pters 2 ani 3),

als lower ¢

ines
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Brea’th

isnzth L{h)

Angle

{sv) Premoler &,
Brea‘th

{v) Holars.
Brea’th

length

{vi) Tooth rows.
P53 to M3
C to M3

L]

2

¥

L2 J

mensure! at the mesial
enamel 1ine heisht. These
two *heishts’ are veuslly
about ooinellent).

h:per - Through bdaccal eusn,.
Lower - Greatest bucco-linaual,
Upper and

lower - iagonal measurement from

sost mesisl point on ensael
%o tip of buccal euep,

lower (only) =~ Between the ensmel line of
the peslo-duscal surfsos
an! & line parallel to the
oeclusal plans sestins 1¢ ab
1ts most mesial poing.

Uprer - Greatest Ducro-linzusl,
Lower = Thyourh oesial suspe.

Reslo-41ntal lencth.

Throush the foliowing points:-

b, Upper - Frototons an' paracone,
Lowsr - Protoconid an? metasconid,

», Upper = Rypocone an' metacone,
Lower - Byroeonid an' entoconid,

tqh Aoross hypooomulid, (This measurenent
is not one which can de taken accurately
tut S zives & useful 1'ieation of
shape) .
#oelo~tietal lenzth, (In K3, this is up %0
distal surfoce: on other molars it is the

of fective 0oclusal aurface) ;

Heslal surface of P: to dlaslal surfacew of MY,
Sost snterior point of canine to Jdistal
surfaoe of N3,
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Incisor row : Between distal surfaces of lateral ineclisors
{a} at inelsal edgze, (b) abl enscel line,

(v31) Upper diastens.

From d1lstal surfsce of 12 to mesisl of

£ at duecal enanel line heights.
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CAAPIER A,
STATIETICAL SUXMRARY OF HEEASURKSENTS,

In table 2 which follows, the mesns (¥}, the numbders of
specinens involved (N), the staniard deviations (0) and the
steniard errors of the noans (0y) of the vaerious groups Jeselided
upon are glven, In atdition, for rensons whieh will be die~
easee’! later, the cosffisient of variation was enloulats® for the
tofal mature a;ialt mnie group only. For the caloulation of the
staniart ceviation, (N «1) was used, The ooefficient of
variation (V] = 100,0/R (Simpson an* Roe, 19%%). In genersl,
peagursments of the situll are given to the noarest milliimeter

‘an’ of the teeth, to the nsarest 0,1 ms, Dot there are several

instancee in the siull (the foranen sasnmunm, Ordit and nasal
aperturs) where an accursoy of 0.1 mm, has been resoried,

For ths stotisties onleulated, the number of ecimal places
used has depended on the Jezree of accuraey of the *‘ﬂmmm
ments,  Where the mensurement was to the nesrest mnm. the
mean was nlso taken to the nesrest miliimeter an” the coeffielent
of wvaristion to the nesrest umt tut the stanar: ﬁw&aﬁm and
the stanlar! error of the mean were token to 0,1 o, For

. measurenents 2o 0,1 mm,, the means were simllerly taken to 0.1 n=,

an® the cosfficlent of variation to the nearest 0,1: the stand-
ard deviation an® the standard error of the sean were taken o

0,01 an, ¥here the d1oit after the nuaber of deaimal pioces
stipulated above ( in any estezory) is a five, it hae been Snoluded:
shen the stanlerd error of the mean 1s very smell, it is given %o
Swo significent figures,

 uature sdults, ss applied to the tsbles, exoludes both immature
ars! very old forms. tThe latSer have been excluted due to an '
unbalance detwesn the numbers for Albany an’® the reet of South
Afrios, As the resalining age grouprs for these two areas are

& rroximately equal, if these very oid apecliaens are pgmxited, the
somposite statistics for potn the Albany an® the reat of South
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Afrion groups ¢sn be ealeuvlatdd an? conpared, The cape 1 the
primary tables are due to the spesinens being very old (many dats
from 189%) and, in spveral esses, the teeth have been damages or
are missing an® no asasurszent sould be recorded, ¥here Lrackets
are used, the seasurement 1s Joudblful duwe %o minor damace, The
sampie used :,x; this stuly inclvdes forty-nine males and seven

fernles,



Croup and
total no.
in group.

Dmature
sdults,

sdulve,
(13)

Adulta,
(14)

uy I
‘Mdulte,
(8)

Yery 0ld
adulta,
{8)

Hature
adults
Albany.

(18)

ature
adults:
pr T
Albany,
(17,
fature
adulta;:
sotal,
(a8

FTMALRS

lagure
adulte:
sotal.
")

Type i

ftatistie

loan
NHumbey
td, devw,
4d, error
of moun,
lean
'amber
3"0 ‘.'0
“td, errov
of mésn
Eoan
funbey
ftd, dev,
Hé, error
of meAn,
Lean
Fumbar
;Nﬂ. d.'.
“tl. srvOR
of maen,
Hnan
Hunber
red, dev,
Ttd, ervor
of maan
Varn
Hunbaor
vd, dew,
g, arror
of uean.
Hean
Numbor
w“, dev,
ind, error
of mearn,
‘ean
Hamber
tda., d“.
8. errOY
of mean,
Coef, of

rhodesise, 74,4078

“imll
Genexel

Greatest
length

s

12.¢
8.1

0.8
8.9

ie
1.3
2.0

0.6
8.8

6.3
8.0

6.3
1.4

£81

il.¢
8.8

1.8
1.8

178

8.6
1

=308«

Table 8. / statistical sumcary of car'aim eranial and dental sossurements of f,ureinus (4 mm.).

Calvarius
a-tcht
Basal NMisygo- Dasion- BRasion-
Jongth wmatie tregea  plabelle
breadth
88,8 1Y 72 2]
4 s é ]
11,8 4.8 1.0 4.8
¢.8 3,0 e 80 2,0
161 1£8 74 | 44
15 12 18 13
8,0 6.4 1.8 2.8
8.8 1.8 (409 1.0
187 1e? 74 7 )
14 i 10 14
8.6 6.2 1.98 44
2.8 1.0 0.68 1.8
188 %9 b4 ] 4 4
] 4 4 8
8,8 8.0 8.2 3.7
8.1 1.8 C.B3 1.8
1468 1389 " 7
8 4 5 B
t.4 4.8 1.8 1.8
8,3 1.7 D.088 0.57
Lee 130 7= 100
8 18 14 B
4.7 8,8 2.2 2.7
) 7% § 0,83 D89 0.84
18} 18 ” 28
1y 18 ¥ 17
15,9 6.6 3.4 L 4
2.5 1.9 0.81 1.6
164 128 3 P8
a8 as 80 "
8.7 8.8 2.8 6.5
1.8 } 9% § C. a1 1o 810
4] 8 3 8
123 0 6¢ 8
4 e 8 4
nie ‘0‘ 10‘ a.l
B2 E. 0 Q.88 .98
1v8 136 ” 108

Seeandth

tin, Createst
fatere tamporal

frontal

<]
¢
2.4
1.0

8a
s
el
0.68

- 3
14
5.4
0.96

8
8
2.8
($9)

L)
8
L0
0-31

59

18.
2.3
o.5%

-
17
2.8
0.83

5
-
2.9
o4

£.0
0.7

av

2.9
1.2

er
i3
2.7
1.0

14
3.8
0,88

2.8
279

2.2
0.78

2,8
{ip Y

v
2.7
0,05

(53
.

1.3
0.8

Lastold

4"
1.0

8.8
1.8

8.4
1.4

8.4

1,8

1.8

107

Length

‘Bioke

118

1.0
120

3.8
Oe 77

15
b4 4
4.4
1.1

117

4,8
LeT76

)

108
L 4
R.B
“ o”

1%

lniop=
gladelle basion

6%.8
s
2,0

C.8

1,1
87

2.8
.98

ey

8.2
0.8

2]
1y
2.6
N

68

3,48
4

7
8.1
A |

bre dth

15.8

1,0
Jod!

S.1

17,8

De 29
‘el8

19,1

langth

2.8
s}
1.88
O.68

3.8

A3

1.8
0.2

.1
14
1.3
o,

a2.8
Y
1.6
0,81

2.4
]
1,78
0,70

23,8
is
1.18
0,28

R
16
1.9
.J- H

83,0
54
1.35
;J.!a'

8.9

20,7

0.3

23,3

ilusnle

Foramon sagnum  Teight

ot
to Hﬁ

63
8
$.4
2.3

an
18
4,7
1.8

4.0
14
4ol
1.1

48
8
8.2
1.8

st
v
B
1.8

oy |

&1
L]
4.1
1.7

11
13
u.2
U.8R

24
14
2.3
.00

24
4
21
79

Trasith
;m‘. " m.
to ¥ ta ¥
- ) 3
6 L
8.4 3.0
1.4 1.1
58 39
3 18
4.1 2.8
1.1 2,69
e 84,8
14 14
s.' .ob
Je78 0,90
868 84
8 B
21 1.t
0786 D44
57 &8
8 a
8.3 2.8
0,88 0,80
89 34
18 18
1.6 1.8
'-':'.58 ’}.u
s 53
1y 1?
4.4 8.8
1.1 0,87
e 54
3 35
3.8 8.8
0o B0 Jodl
6 4
B5C 4
4 v
1.0 1,98
':}l "F D.,‘
- - )

Doweal
to u2

“
¢
1.8
0. 58

4
18
3.8
C.08
4,8
14

5.4
G.00

1
78

.} |

2.2
} 89 |

46,5
.2
0,80

1y
4.1
1.0

8.8
0,54

e
U'.B‘
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it %o ono or othcr of tho crouns,. [ovor-the-loro, Whcco auvthoro
acceost the value of dicerioinand fumctiono im cortein corccto of
coararativo anatorny it conclvle that tho lar~c c=2unt of c¢alca-
1ntion involvcd on” tho CGiffienltiocc vith inceonloto doto (port-
fculorly coralicoblo to fopoll otixlico) £a%o 4t o technicuo vhieh,

- at procent, can not bo goncrolly anvtlicl, in thio otuiy,
cultivoariate analysic bhoo pot tocn ottconicd but, ©hero nococoory,
fLtusent's' ¢ tect hoo Bocn anrlicd for comrarint veoricneo. Footh
rou ceagsuroscnto hovo alog bocn uzed vhich oy chov v cumlntivo
éif’crences tol, oltornntiveoly, ooy hove ¢ ne-ative of“cot by

’ coneollin out seciprocal Gifforcnceen,

Crouth chinnTeo in tho ochull of 7. _urpnims havo been &ioeunech
by Euclorman (102%2) cnl conccaucntly, thic eopoct hino only tocn
touched on herao, Buzloy (1€32), vorking on Cuelcr-onto fimvrco
for juvcalileo, cfult fcoalo a=? effult —2le ohuilo hoo derlved o
croth-ccoffEciont of faco-lonsth on ercntun loazth for P.vrnirng
of about 4.,2%. Thio 40 o vory hich vcluo ond tho curvo choun
irrcoularitico at both calo. flovovcr, figurcc for I, urcinun
enlculatel froo thic ctudy foll oxcotly on [lunley’o curvo oni
confirn btoth tho hi~h valuo onld irrcTularitico.



iftor tho loot toeth hiove fully orupted ou? cone fnto uow,
an ondnnl ic conerelly Solon to be fally o8uit, Cear (1026
fm&eﬁ thoet, in P. wroinus, tham wan subseonont grovth of tho
ranele. THe ntotistiecn For oalen in this otody confirse thie
ghows that $% may Yo of sufficiont copnitudc o bo of tasoe -
nowic inpertence. ihin loto grovih token pioco only to o
plioht oxtont in theo shull os o whole byt 1o quito conntdorablo
in tho cusnle rog! 1% consiots primarily of on olongniion
of the onoub, rootly ontorter to the nasel bonos, but tho brocdth

of tho mmele oleo chows inoresses, The male colvordus is veory

noarly ot 150 moxizun even befors the toolh have foliy orupted

encopt thet the noohal opoot, trtornel obolpifod protubmranc
and nootold
rofinch the into growt

ogiong becone lopgers The orbit ond naeal aperture
by é? the muszio as doon the oandidble: ho

foraren nogoun confirat the carly cenpletion of grovth in the
caivorian. Thore apo nod o sufficient omobop of figuren nvall-
ohic for foralog %o docide vhetbor thoy show sicilor lobo geouth,

~ Tho poxunl Slmorphicn in tho skull and tocth of this spocios

con bo assosncd quantifotivoly from tho stotiotics, The size
&4 frorons
vary 6o much from ono chorector to costhor, that it would be

6 betwenn Yhe nozen ofe foon 20 be oo gvaet, and Lo

nhmwliess o calovists conponite figures of ondh shoaroeter for

. TBIGes,

the tuo soEos,. Cohpering the tuo poxes, ond psing posn
the grontest length of the feonle siwll was found to to 78% of
thet of tho palo but the ilongthe of thoe fensle onszle and palate
were found o Lo only aboud "‘?35?&"9 of the suuivelont lonsths in
tho salo. The orbits of both soxon sre aluost cqual in sive,

$he foanlo Qimensions boing about 939 of these of tho malo.
Imma ciztilor rotioco botwcon the veriour pimll divonsions of
tho tyo soxos vors aloe csloulated from wsan vpluss, Thobo woro
found to vory from 70% to 90%.

‘hoing the figures quotod above

fron Goloblatt {1626}, %% i intorosting to noto that the fomale

rain volune apponrs to be sbout 839, of that of the mnle. In
tho mandivlo, & comparison of momn figurcs shovs thot thoe m}eﬂ
of tho rarus Lo the corpus ant ot the oyophyoio are contored
around difforent ceens in the tvo sores, Wt the angle botvoon
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the corpors is aboul the aooe in both soxes.
In the tooth, tho sexucl dimorphlem is again otrongiy evident,

eganpie, in the

ho eondnes Boing o very obvicus and oxtrome
wolars, there is o remoriebly copstont relationship belweon the
siges of the moie and femalo toeth, . Shoud such & conotont
reintionohip be & genersl rule in tho group and hold for individunis,
it may Lo of valus in deciding whether e difference %ﬁtﬁmﬁmﬁ
gpotinens or groups of opseimens, 1o duo to sex or tholir bsling
difforent sposies. Uoing the moon mossuresents, the following
wars the nercentaces obtained in comparing the longtho and hroudths

individual

of the/female molare (o thelr onle oguivalients in B, wrginust

Holar longth. | | Holar brocath,
upper teoth - 88-50.5 . upper tooth e G88-05.%
lover teoth = £0-00.75 lower teoth ‘= O7.5-00

mean Y 1= 89,5 | wonn 9, - 90

?31@ relictionshipy between i‘fm soxes,of the Sesth entorior to
the ﬁ@iéra,ean bo ceduced from & siniler copporicon of the figures
for ﬁﬁ_@ Vtwm vown in poles snd fonsins. The figures ore gganin
\Wﬁa@fﬁﬁﬁﬁ of fompls over m’ia Iongthes |

P13 Jengthe $~K5 length.
appor row - 86,8 | usper rov = 78.0
lowor row - 88,4 lower Fow = THJT

meon %y i~ 87.6 mean Gf,  :~ V6.8

Theso figures includs the golars (for vhich tho mean povreontage

- wos 89.9) ond the :afiﬁ;@%iiﬁeﬁaﬁtim to 67,69 fTor P4 -~ M5 ig
probably psindy due Lo the erroy involvel in the reciproeally
arwed mﬁlﬂ‘ﬁ.a;}. en? dintal adjolining tooth eurfoevcs clrendy oon-
tioned. Tho reduction to 76.8°% for C-¥3 is howevor cloarly
aignificant and wonld appear to be due to the much mnﬂg;%éfumac
The s3AKide erester reduction of the figure for T - My is due
te the relatively much oumalior Py of the fonole which is only
#1% of 1ts longth in the male.  Aleo based on mean volues,
the length of the fﬂmaj.g. fvclnor vow was oslculated to e about
85.5% of that of the pale, It would thuo sppear thnl; bocoueo
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tho fowvnle Sovs nob require lerpe conines for Tighting, these
testh have not become s greotly developsd as in the sale, The
essentisl grinding nnd biting teoth - the premslers {oxcept Py
whith fﬂﬁgﬁmﬁ with the 0, the molars and the i.ﬁeimr-a - m,
howover, woll é;evemmé anf, in fact, larger rolative to the j
overnll skull size than would m expectod.

- The tooth mecsupenants in zeneral mordid stilil further considor-

stion but from a d4fferont point of viesw, Working again off

tho meaxz fipuros, both in ths upper and lowsr jaws of the sales

and femoles, the nolars show 8 mgxaﬁﬁwéiﬂmaﬂﬁ in ienzth

from Hl to M3, mmpt for rfl-;‘ {where there tu a mams. in “imth |
BOXOGY n:il !}he molare ?&3?}‘8 8 groster mesisl then &istal broadth,
The noslal brosdth itﬁaif, imfﬁataeﬁ fron ®l to B3 in ench Jew:

2 ang 353 vﬁry slightly a8 m w‘h&eh 18 broader in distel m-‘:eat}%h

but mm are ﬁ?ﬂhﬁﬁ? ﬁmﬁ Hl. 1 the yromclor-molor geries, in

%th aeszﬁs JEha equi valanf, %,matn breadths gre oll crentor §in the
upper 33&?;‘ in length, 133, Ppe and K3 are greater than thelr
wmr' aguivalents ot ut :ma %;‘g £33 o o] mﬂsﬁfr than thely lower
oppositon, Doth PA ~ B3 omd € - X3 are graster in the lower
jaed in Soble 3, As

jaw, These relationshkips have boen sumnm
stoted, a2ll theaa statenents ars based on mean m:%..txm and, when
amplicd o im‘imidﬁm gweimm, 121 meny csses aimw évcegjtianr.

AL ziont, they can anlg be taken to im;aly trends within the ppecles

88 & whols. DBeesuse of the findlings of Ashton and Zuckermen

(1550} for = nusbor of pongids, cod a fow random tests mudo in
this study, vari ation between the tuo sides of the jaw of

gm aroinug hao ’faaaern tazvan to he wg@.ﬁ._ﬁb}.@. This dooe not

miy to ﬁimx;aﬁ.ma grestly offestod by wenr, &s it must be the

oxception, rather thm the rule, for Javs 4o oncclvie gulte perfectly.
An sozrunl disorphism 45 too é;mat. for & componite Figure

for both soxen to be of sny value, the eseffieient of variation

wan calmlut.eé for the to‘tal mature adult; oale group @msf, e

give o nesoure of V 5.:; oue gex of o living cercopithecsid, In

the skull and mandibie, the ﬁaﬁma 51l fall within the norssl

Iimit.s of four to ten {Sinmpson and Hoe, 1938 but in the tecth

there wers o for onceptions, Of the only twoe vory high values
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found, %theo upper dinsiems and the ansle of Py, diastenots ore

- motoricunly varlable and the sngle of Py was a perticulorly

g1Pfioult monsurament So toks acourately. The inmsisor and oauine
hejahts mis&‘gavevhigh‘va&uﬂs'bat theee do net refischt variobllity
but the offects of rmam The high figures for the iongths of
12 £m&mmz.§r Eﬁ,} resuit from the sffocts of woar, compliiented
By the gesial leaning of thoso testh. .£ foature of theseo resulls
is tho conotant low variability in the molor teeth (3,2 - 4.8%,
with tho exception of the hreadth of acrons tho hypocomiie
{by) which was not oxpocted to give accurate figuros. Boecauss of
tholir sonil range of voristion {as aessured by ¥) the moosurenonts
of the nolorg éaam, mtmtiaﬁg, to be useful toxonomic emmm‘&a_ré*
It 1o interesting ithal thers sprears to be conelderably leos

variation in the teeth of F. ursinus than was found by Ashion

end Zuekerman {1550, 1951) for cortaln pongids.
¥ith regord to inter- ant intra-specific differences in the

"E}anﬁ, the repults of this stuly have not boon conclusive., A

riain awount of preiigiﬁary ground has, howover, bhoen goversd
and there are indlcotions of the lines uhich future regoureh could
xfmmﬁ.{ | _ .
fhe specimons from the Albeny atotrict %r,wﬁag;t oniy o
locel popuiation of F.il. grienteiie Goldbleti and are not &

pondon seumple of the whole of this subspecien vhich cover

wring these figuros to those for the

far lorger area.

rest of South Africe and to the total for the vhole of BSouth

Africn {whieh of ecurse inclivdon thoso tuo groups), cao can
poe abat-prb%ahle!rﬁinﬁiaﬁﬁﬁipa are $o be oxpecbed botween s
iﬁéai.ﬁapuiaﬁi@n, the total romsining g@pﬁlétiﬁﬁa‘ana the npenien
a8 & whole.

Yeing &%e‘aiaﬁiﬁﬁieﬂ of thﬁﬁeﬁtuﬁy,'ﬁne Tinda that %ﬁe
josal populntion from the Albany district agroes very closoly

with the spocimens from the rest of South Africa. In the Seoth,

'-theﬁngwﬁéman$ is slmost porfeet but in the skull, walnly in

meapurepents of lonpih, thors are soversl inptences in whieh
the meene for the Albony group are slipghtiy hichor - sithoush

nevery more %ﬁﬂﬁ\ﬁ?én one stondord diwistisn. Gompared to tho
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 logsl population and !
smells. . This sgroes with the anticlipoted vonclusion buased on

wdlw

whola of South ATrica, becnuse tho Albeny snd the "rent' sanples
wore purpesely kept equal %o fecilitalte their comparison, all

43 fforencon found in tho provious comparison arg merely hal wﬁ_
AB !;he tus groups ars not prosent in tholyr sstural proportions,
this l&ttw comparisen 15 binsed bul azroewent is ﬁé Varlass‘ in
the ﬁ.
That there ore alighﬁ ﬁiﬂ‘far@n@m rroeont hotwson the groune is

cosparison mat t&ia nust o of 1ittle cancequenne,

mfv of little significencs bwesuse the differeonces fcmm; ang
t£he im;}lea on vhich they were basod, ors toth «smi}. Also, |
avon the lowest foxonomic aotogories conplst of = nuzber of
1oesl
ficn or gensiic iérift, can bﬁ found,

snintions in which statistiesl Gifferences, due to geles-

- Proof that subopseific éifferoncos are prosent depends on
womie ﬁamiﬁe%atiam: {mainly colour and size fn tho Doboon)
ond an evaluation of these by the applienticn of the 75% rule.

Llnsley and Usinger

This rule is variously interpreted {oee Mayr </ . 1953) bubt

in enconce ntatae:a thpt for o subnpeciss to be voiid, ?5 e 3 4

its epecinens st o tleariy aiatmgumaabl@ from all thoss of
the nout aimm sobspocien, It does not secp unressoncble do

p@m that whon Eﬁb&y@ﬁiﬁﬂ ronth a atuce vhoere they felfil

i‘;im&a gonditions, thors ghonld bo some refloction of tholr a@@aa
g&%im; in the tocth ond ekull (Simpoon, 1943}, Tho possiblity,
then, of ﬁm re boing well defined subspecics while thore is such
elose egroement botween the skull end tooth characters of & small

w poct of the Specien os 2 group, ie very

theoretionl coneiderations (Chapter 1}. & comparison of the

mopsurosents of the subapecifie Ttypes' fwxthextzbiss also thows
no cbvicus taxomomic difforences. It 18, howovor, just concei~

veble, althoush oxtronely impmﬁam thot subnpesific ﬁiff’@fﬂﬁ?}ﬁﬁﬁ‘g

relstive to the ﬁl’iﬁany proup, moy be oonceliing one ancthoer out

$n the Tipuroo for the rest of South Africs and so paking com-

- parisons valueless. Before any finnl statemont can bo nade

an to the ¥nlidity of the pressnt subspecles of P, ursinus,

mensurenants on roodon garpios of the -ﬁiffamzﬂ; subsmaeies will



 ap4 omooth and all the ridges ond cvestsm or

wli

have to Lo n@mpaf@é ptatistionlly. Thene mousuronsnics, ond
any ¢olow Sifferencen, should aslino Beo submitied &0 the ?ﬁgﬁ}rm%at

It wvae furthor intonisd to compave P, ursinus with P. eyno-

- gothalug o ﬁ&e»ﬁn@ﬁrar specific difTeremces occurred in the

skuilang %eeth and i ao, what thﬁir mggnﬁtaﬁa wng. Roborts
fzgsf} has based his dasoription of F

53.:agpaﬁanhal;}-ﬁﬁ o group

of bpecimens in the Tranovaesdl Rumeum, froo Balins, kyaaaianﬁ.
?h%ﬁ%‘ﬁ?éﬂam@nﬁ &1ffes m&z&&ély'frem specizmens nliso Iathlled

Is tynotevhalun from 3,5, Bhodesls, &inﬁiy iont to me by the

Director of fhe Keffrsrian Hagoun, Elagwilliametown.
~ In the Ryesaland group, the skull is rather soallor in size
bt aﬁhﬁrwisa very much liks *hut af the oguivalent oox of

B, _ursinue. I tho Ephodbsian group, on the other ha ni, the onlo

shuil 13 gvior sealiler thon %hnt of the ??aﬁnlgnu otle and lookn

prther libo that &fTﬁ_?ﬁ,grggggg; fennle, The siwll- s light

> yery esoall. The

benporsl lines vary as to where they meoet snd mey even Join

%ﬁﬁ_nﬁﬂ&al.@r@st separctely several mililxetors on @iﬁhﬁf side

of the inion, The femsle siulls of the two groups 4iffer s

mich as those of the melos. | |
As gn exasople of @ﬁﬂ‘ﬂiﬁﬁ’ﬂﬁﬁiﬁﬁiﬁﬂy consider the g?ﬁgﬁeﬁﬁ

longth of the moture raie skull {in om} :

MA

4,88;0% G.96; B4,
3.58; 0= 8.68; B = 6.

203 -
168 -

Fyooglond @ 8 %

Fhodepia * H =

H- 3+

o

Arplying the "t° tost Eﬁi@{}@ﬁ and Roe, 1939), » highly sipsi-

ficont valus is obboinesd:

£ = 5,96 88

To sbtelin o *highly significent volue® when cooparing an

important chersotor in two sozplen of whatl is suprosed %o be

the somo spocien, aﬁrﬁnglg'auggaate doubt- eithor 2o fo the

rondommoens of tho ﬂamﬁiaﬁ or the wmiidity of the spseiss.
On their faﬁa'valuaw theﬁarﬁﬁﬁ:sémplas thus ﬁﬂagﬂﬁﬁ‘ﬁithﬁr

a narked aﬁbapavific differance or posalbly even & spacific ono.

Fowever, it 1s:qnﬁta‘@aaﬁzb&@ that other Africon loealitien will



)

1o undoubledly sn amz!mﬁ; T i

tive stabiptics of P

.

supply inbtergrading forme,  Unfortunntely, only these twonty-
agven gpecinpene from twd lecalitles were chbiained aofter roguents

to severnl Southersn African museums. & large nusver of spetimena

‘mm wony localitien in Afpica will hove 1o bo studied Lo eluclidate

tbe ghatus of this a;;mim and ite subspecies.
in & separste papor {Fmaamm 1855}, the stotus of the

apecion Pl {Hanzner) hap been considercd, It wen chown

pdosiec
that the single, esptive animnl on which the epecies was baged
The only two othor specimens

avey mﬁ‘amﬁ@& to thls srecles wars ghown by Roberts {1951} %o be
Bpocimons of
the speclosn ues Snvoelld. Hecouse of thelr Jengih

riceives., It was tﬁﬁmfam @Bﬁlﬂéﬁﬁ that

found ponsible to include oll the messuremente of tho *Lype’
apocimen and the compurative statistical tebles of P.ursisus in
thet papers,  The full &m.@m figures are givon in t&ais ,
sbudy st the oend of tebls 2 which inﬁu&ea the relevant mmn
LHPEinuE.

To pumporise this etudy of P.ural

maln resulte and sonciusionsie

{1} 2An illustrated Goseription of the sknll and tseth has been
given which will facilitate somparetive discussion and @Ei;zﬁm
nate unnocessary repetition in the fonsil study which fellows.

{2} & stotietical ansliysia of the okulls and tecth of forty- nine
meles and seven fonnien hos beeh made, Thooe rosults are $o
ack a8 & guide to taxomomienlly relinble charactera anf the

provable species limite of the Tosell Gercoplthecoldea.

{3} Ruxley's growth escfficient of 4,25 for fece length on

ernnivm Aenoth hos beon confirmed, . _

{8} Growth, particuinrly in the mussle, wne shown Lo ccour inm

" the nole after the ia8t toeth have ‘em;:%‘.aa ang arae in 9sa,.
(There were too few specimens availoble to sscertain whother
this siso securred in fomalec), |

{5}  Sexual dicorphien wos found o be gméﬂ Oﬁwvﬁriéﬁﬁﬁ
betwesn characters of the ekull in the two sexes, bessd on
means, gave varisble ratios. In the teeth, the ratio in
the molars sre pamarkably constant.
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{6} Thers are definite size trendc botwesn succaseive teeth in
& tooth row and also betwoen upper and lower tooth ét;uiménta.
{7} *fh@ coefficient of variation for the large mﬂr& sampla only
. was cawleamﬁ.; . The normal ranze of values wns found,
those for the molars beins porticularly low and constond.
A hroad mmpariﬁaﬂ to cortain published pongld data inﬁicat.sa
less vorintion in thie immiea than in the higher anos.
{8} Mo dofinite evidente of subspecien was found In the siuil
and tooth atatdation eal&umﬁaﬁ, Further, no importani
&4 fTeronces -ﬁmﬁ& ‘be detested belweon samplen fép?@ﬁﬁﬁ@iﬂé
-a ltzsﬁai porulotion and the reost -éf the specien, {46 the
vnligity of the pmmnt mbameiag is in doubk, tﬁse Aoen

not necessorily luply thet the methods wrod can not chow

up any subspecific difforences vwhich nay ceour in the :i‘g&gaii
f@mﬂ. | , | | |
{9} Sienificnct voriation found between two sauples of the
sugzosie that a re-study of this

specion P.oyopeorhalun

spocien io r@gﬁ&f@é‘ ,
{10} Figures confiroing the invalidity of the ﬁ;acs,es P.rhodonine
have Baon £1veh.




TAE FOSSIL

PART I

CERCOPITIFCOITEA OF LOUXE AFRICA.



wlifm
CBAPTER 6.
IHTRODUCTICN.

Thy lisestone cove Goposite of South M‘rwa have ylelded an
‘a%ﬁnﬁmw of lower Fisistocene snloal fossils, includiag thoe
ﬂ iﬂp@t‘%&ﬁﬁ fossil remsing of $he ape-nen - the Avstralopithecinae,
in m wmewm}. mxpioitation ef the il Geponits nany theunnnis
of -ﬁge@imm may have beon doentroyed in the ilnas, dut 1t wvos
through the cebtivition of thess lime worhers that tha first

Pleistacene fosnil spocimons were brought o the attention of

waﬁh Afpicon selientists. It wan ot firet almost ﬁowly in

| the sooreh for mantc D senitors t‘:m pyatenntie, sclentific
~ exeovations of the iipestone brecelas wors undertoken, Hot only
hos this work boon guccesaful in i%f‘ mionry purposc bud, in |
: wﬁmmn, & large asount of ansooiated fauncl moberinl hos boon
fount. ~ Esoh group in the asscelsted fauna, besiden ito obvious
?@;1@ in ﬁlm;isaiémg the paet history of the sninsis %ﬁéﬁmﬁ
end their motorn deseendants, oiso helpe im the building up of )
k43 m@?ehmi% stological -gzie’—t;m*a .ﬁf‘ the South Africon lowor
Pleistocone, |

The deposiic trom wbich this Ponsil matorial domen wore
forned by the grafiuml sccumnlation of 601, bone and sther Gebris
in dolomite cavornt. A tnin f11lling oocunuinted, 1% wan ol iy

conspiidotes into 8 bre
erystalline form of CufB,, 8iss0lved out of the dolomite by

vc’ﬁza by the depoelition of m&@itm &

poroolsting rein weter.  Bosides the Australopithosinas, the
franal st f’!l‘ﬁﬁi thesty doposits includes, emong others, the
foopilised remsins of nobro-toothed onts, hyasnns, jackals,
mmﬁﬁ, dogs, monpoose, horaon, antelon e, buffale, giraff L,
pigﬁ,, hares, rodonts, ohrews, bats, gclde;:ﬁ molen, olsthant shrous,
mﬁk&yé, boboons, hyracoids, birds, lizerds, anid lond saoile.
Thic monograph is concorned with tho monkeys sad baboona,
idwestons iumgﬁzﬁs"mag Be excwciingly hord ang in most of
tm woried Bouth Afrionn ﬁégxaaiﬁs 4t hos besn found netenpary o



blast with dymanite in order %o rorove material for otudy.

' Aifter blestinz, the large tlocks of breeels sra brokon D, norted

ond oxenined, and sll promicing materisl le brought back to thoe
latorstory. Hers, pieces chowing bone fraogmonts ere worked
foun to suitable nize by hand (1,0, uvaing hommor and chisnl}
before boing vomplately developod in i&&i&»

ﬂlt&fmgiz acid (HC1} wep First used ;gjcr greparing fossils

over é?z‘%y venrs sao by Holm {2890}, Tookbs (1548} firot woed

scotic oeid for the ﬁew&:zfﬁ@ﬁm_ of hone fraguonts out of chlogr=
oous matrices. Since thon, advancen in the technique have hmsm
&@%ﬁlbgé in paners by Rixon {(154%), Toocmbs andt Rixon {1550} and
Wiilioms {1953%. The technigue is do endont on the fact that
431 ate Aeotle scid will ropet with and disnolve out the Cally
noment ‘E}f the breccia without amaﬁiamg affecting the onbedded

- bone fragmests. In the Division of Veriekeate Pelooont s logy

and Frysical inthropology of the Sransvasl Funeun, Frotoris,
"smzm Efriez, o 169 solution of aaﬁtie ecid ip uped and oxponed
bonn §&Ef&&ﬁﬁ are given severnl coats of a wesk solution of "Giyptal®
in asa@tam {atout 1 2 :i:.i}}" to im%gnﬁ% strengthen and protect
the .wm.\.\ {Glyptal cement ie o colluloss eotor produced by the
Canedisn Goneral Electric Co. 1t€., Toronto, Comnda. Used 4ilute,

Clyptal has the ofvantoge of being virtuslly tronsporent and

&rying rapidlyl.

Efter tontin: with ﬁilﬁ% siyptal, Soocimens ore ﬁ-@wic«m&
in glass oy gcmzazsiﬁ hovie vith a feirly large aovont of the
d3luto ncid solution, The oeld is sompletely changofl apnroxi- f"

Bately onso overy 48 hours. A% leoast ones por uwesh - more often
- 4% 4he ppecimen ﬁhﬁfﬁﬁf signs of diainbopratifg - opocimens are

mm}mé in sovoral choanses of ordinmry $np wmbsr, for o folal
perind of ot loast 2& hours, end thon thorouchly aried. ALl

frochly suposed tone surfaces ore then “tranted with dilute Siyptal

ant, Sevelopmint 10 contimued, When o lareo bloek of breccis
contalvding only e apall cpocimen hee &0 ke doveicpefi, it de often
found aﬁﬁamz.gama to cost most of the foasil~fros portion of tho
bloek with the Glyptel soluticon, oniy lesving o surrow borier
oround the specimen. The specimen 1s thao developed out of the



l

“pospible Lo vtilios about hel? in this stuly. Thi
L

vioek much mors rapidly.

¥hen develormsal is complete snd tho specizen woched and
ﬁrﬁaﬂQ exeens Glgptal lo removed with zure scolone or the apseizl
$§1¥§ﬁ%£vﬁﬁﬁvi§%ﬁ'hy the makers snd any weal plscas are girength-
e@aﬁ Wit aiﬁhér Plgetsr of Paris or andi lubed Giyptal, The
final woshing of the specizen m&sz'@ﬁ particuiarly eﬁ?efﬁ113~
dons and should proferably continue for 48 hours, If ﬁﬁiI%hﬁ
gémﬁaiﬁAfarméﬁ guring developpent 18 not removed, 1€ will crystal-

iioe out loter snd Dossidly damase the speciwen, The finsl

w

drying rhould alss he very thoroughly done fer, if oven siight
traces of solsture remaln, any freshly aprllasd Siyptal solublon
will fura'nilky’. - -

In a3l, there are now shout 1,250 aereoyiﬁhméﬁiﬁ ﬁ%ﬁ@imﬁmﬁ
xnown from the South Africen linsstone eoves, and thoy ﬁf%.azi‘
@&fégréﬁ to genara of tha‘sﬁ%fagiiy Cﬁ?ﬁ@pﬁﬁhﬁtﬂﬁ&é@ Theso

o)

peclimens, with the exdeption of Paplo gpolacus end Tavapapio

o

&argéggggg all date from the lowor Pleistosens. T&ﬁ‘grabﬁézg
%iﬁ%rﬂuﬂﬁﬁﬁﬁiﬁﬁ»ﬁg thy sitss iﬁ.aiéﬁusaﬁﬁ in lary Iii;é - The
‘grmétgﬁz gin~lc colluction of these tomse from Storkfontsin
{ovor 550 spocinens} bub a very eosniderpble nugber (cvar 3006
e@méé‘f@am Swartirans. F&%ﬁ‘nﬁmbﬁ?& of s;@eimenz({é%eﬁt ity
70 from oanh site) have alsc been found st Mekapan, Kromdrand,
éﬁaﬁﬁ?‘$ ondt Tevnes and of? epecicens are kﬁﬁﬁﬂfﬁﬁﬁ_ﬁ%ﬁ?ﬁ&ﬁ@fﬁt

Ewortkrans LI, Bolt's Ferm, Mimmaer's Cave, Graveysrd and Clsiys~

TRit. {The locations of all these sites, eni 3180 mo&t of theother

#ites referrad to in Yart IXI, sro shown in Plgs. 19 and ?ﬁ?._

a%@nﬁ,8§§%3 of the abave oatorisl wes developed Surdnz the pregont

obudy end han not pf@?iﬁﬁﬁlgibeén,ﬁéﬁﬂ?i%@&@

of this vory lerge sweimt of material, 3t has only boen

& was due o8

verioty of roasons, Firetly, such of this saterinl consiets of
vory small or very badly demased fresments which offer no clues
#t 211 e to tholr sxact i&éﬁ@itg@ Then, thore is o consider=
&biﬁ?ﬂﬁ@hﬁ?‘Of.ﬂpﬁﬁiéﬁﬁﬁg painly from Blerkfontedn, which was.
not uecd because they could not be sowed, (Thie point is further

dincussed in the introfuctory pard of Chapter 7i. Filually, thovo

o
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Fig.19. BMap of the ESterkfontein area, near Xrugersdorp, Trangvaal,
EBouth Africn showing main sitos. Inset map of Southern
- Africn gives the geographical position of the Sterkfontelin
area {small blook square} ond alsc several other impovtant
Southern African sites: 1) Humpata, Angola, 2) Twin
Rivers, Horthern Rhodesia, 3) Hakapan, Transvaal,
4) Taungs, Caps Province and 5) Pretoris, Transvasi,

( Skurweberg lies between Pretoria and the Sterkfontein area).
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sposimens wers nobt nsed Becouse, in sites vhe

is & foiriy lorveo number of sndotranial casts; a few post-oranial

bonos and oone Juvenile specimens without permonont Teoth, Thots

_ & sovernl sinllor-
sized ppecies soour, 1% may bo impoesidble to dovide to shich

speeios oueh specioont bolong. 48 regerds the onds
thers sre two further rouoons why they have not boon distussod

in the pronont ﬁmg,. Moot {st tho nenilsble coste aore nobt poris
s'éf spotinens in which tecth ore preperveld. Hence, overeli sise
carnst bo vsof for 18antifioniion ag m%&sﬂ? the GEo nOr %ﬁw £275) 4
ol the sgaeﬁma zan be Jobormined. In s8dition, Le Ovos Clerk,

e and m@%mm {1436} %&aﬂm ghown that obe @amt, dstepmine

T i

seeuraboly «3@%2;%?_7»:‘ in size or finsure

-ﬁa&%% B | _ _

ous review of the South Afvican fossil Cevco-
{1949} gave &
@szzal@guﬁs with como short &mvﬁp“&mﬁg, of most of $he. South

oo only wov,
pithecelidon was by Broom {1801, aithough Dart

éf:’faaaﬁ @em@:ﬁtham%& gpecinent known vy to the tize of his

m’ﬁi{.. Broow’s desceripbions of the varions specien were very
bt ami sonfincd almost ontirely to de
thon a@ﬁml now @e?myiﬁmﬁ@m apocinn and genorc have . boen
ééﬁﬁrx&&% from o
foit for somebiss that & é@%ﬁﬁ'ﬁiﬁhﬂiﬁ@, wified re-gbuly of olil

tol chorccters,. Since

wious ovenealiont in South Africs onfd 3t hae Loon

theae forun isz roguivetds. In th@ eoures of the proesent atudy,
bosiden mem:mml of pnderoribed spoc
of hithoerto unfescribed malerial of nown spocies hag alead hoen

doveloped and thio hoo boen 'ﬁ;«nﬁégraﬁﬁé: into the roview of the whole

has boen fourd $o imclufe fhron now

gereopithecsid spoeicn ond, by inercosing our knowlefpe of tho
rangs of vartation of the known opesies, 1% hoo neucncitatod the

sinking of onc sonus and four species end mofe sovoral infore

- gonoric chonges ﬁ@ﬁ@ﬁsw@ For the pake of sompisiences, attontion

hao alss besn gﬁm, %ﬁth@r Mmﬁ or in P“ rd IIX, to all ofthop

\ fmsmﬁ of this grng} f@m in Africn, op well as o a muber

from other parte of $ho worls. fie the rolovent aonterinl @ﬁﬂ?ﬁ
not be perconally exanmined, dotoilef dosoriptions of these species
hove, howovor, not bosn sttempiof, |

o8, o vory considerablo suount

i
3
4
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To avoild needless repstition, the desoription of Paplo
yrsinus, as given in Chapter 2 of this monograrh, has been used
a8 8 btasls for the descriptions of all tha.#geciel which follow,
It is =ainly deviations froz this description vhich are dealt
with in detall., The definitiocne and terme used in the P ursinus
description (Chspter 3) are also all spplicable below and all
dimensions are in aillipeters, wunlesz another unit is specifically
mentionel, Heasureme:ts are put in round brackets when they are
not completely acourate due to damage or distortion. When measures
ments are put in square brackete, it means thatl they have not
beon taken personally and &0 not neversarily follow the definitions
in Chapter 3, ¥hen anj dimension 1s compared to its equivalent
in P.arsinus, the comperison 1z always to the mean for that
‘acaauremea& in one or other of the sexes of that speclies.

In addition to the adove, the followinz points on meas: renents
arz specifically aprlieable to the fosril forms:
1} ¥when teeth sre bilaterally present, the mean fizures for the
tuo toeth have becn used,
2) Allowances have ﬁ@an made in most of these measurements for
small matrix-filled oracks and very minor damsce, '
3) Latersl-ward curvature of the tooth row in many of the foseil
species has resulted in differences between the measurement: of a
tooth row and the sum of the individual tecth comprising it,
4) lIsolated teeth or small maxillary or mandibular fracments
with teeth are very éufzeun'so;;;::i;t:o as to get a mepsure~
ment to conform strietly to the oriteria in Chapter 3,

The following abdbrevistions have desn used in gquoting the
nuabere of erecimens from various institutions: '
1) South African Xuseun, Cape Town, South Africa.

CT. = A1l of these specimens ocome from Taungs, Cspe Province,

South &:riea.
2) Hernard Frice InstituBe for falsecntologicsl Fesearch,

Johannesburs, South Africa, -

B.P.I. and/or L.W.l, - Hakepan (limeworks), Transvasl, South

Africa,



3) Aunstomy erartment, Univeraity of the Witwatersrand, Johannes-
burs, LHouth Africa.
H. or AC. 1326/ - ¥akapan (limeworks), Transvasl, South Africa.
AT, 1238/ ~ Sterfontein, Transvaal, South Africa.

4) Tivision of Vertebrate Palasontology and Ihysical Anthropology,

Transvanl duseum, Fretoria, South Africa.

5TE. - Starkfontein,

SE. - Lwarikrans,

EA, - Eromdrsal (faunal eite),

co. ~ Cooper's,

B¥. - Solt's Farsm,

Fin. - Zinaar's Cave,

5B. - Skurveberg,

-Gl. - Gladysvale, this site has hith:rtu been ) All sites in

kncwn in the literature as Cladysvale the Tranavanl,

and the name ies reSained here, alihourlh )} South Africa.
e correct nared the fara is Ultkomst,
S5K.ii. = Cwartkrans 11,
Gy, - Sterkfontéin underground
or Craveysard, .
Ee - Uazapan (limeworks). Cnly two nuslurs

(.;.10 and ¥,11},

o i Wt Nt 2wt Qi Nt Sptl Nl astt) Nt ot QP % g st gl P Srarit? Vol o g sl Y NggP NP Vit Cutt® “atsP Vet sl ol gt

Te - Taunrs, cape Province, South ~friean.

Exce;t uhere stated to the contrary, l:alanon', in thie
monosrazh, rcfers to ¥skapen (limewcrks) and '‘romdiraal' refers

to the lroiranl fauna! site.



PARAPAPIO,

1Mo firot knovm cercopithaecold fossils froo South Africs
wero found in the limaestone depooite near Taungo. At a meeting
of thc Royal Socidly of South Africa in 1920, Haughton'ﬁeﬁnnatrated
theso apéélmenc end suggeétcé that thoy bolonszel to & single
ocpecios for which he proposod the name‘ggggg antiguus., His
papor uas pudblicheld in the férm of an abstract in tho Hinutaes
of tho Proceedings for 1620 of the Tranacctions of the Koyal
Eogloty of South Africa (1925).

These specicens wore lator re-cxamined by Gear (1926),
togother with come additional specimens from the collocticn of
tho Anatony Dopartmont of the University of tho Witwatersrand,
Johannogbturg, fouth Africa. Although he montions rocelving
notes on the cpecizens from Haugchton, Gear wae apparently unawaro
of this author's prior naming and, on conclufing that there were
two apoﬁiﬁﬁfﬁgéggeggﬁfségégimégezne other Fapio 1zofi. According
%o Gemr's divicion, all the specinons examined and namod by .
Haughton fall into the onc species Paplec africanus and two ngw
opecliuens from the University of the ¥ituntersrand collection
constitute tho othor gpocies, Papio inpdi. In view of Haughton's
priority, the naze Pnplo afriennus falls gway.

In their descriptions, neither Haughton nor Gear desigcnated
typo specicens, There 18 no indication at all gs to which
{(if any) spocimen Hauchton concldarod as the holotype of his
specios dbut Geor discusees one specimen ot cach of hip two spocles
in greater dotail. fheae are unaoubiedly the specinens which
he congidered to be_the typoo. In 1637, Jounas forzally design-
ated these lattoer two specinmens as the lectotypes of the two
speclos. -

" Aftor the publication of Goar'e paper, there followed o
acries of papors by Broom, and alego one by Jones, in which the

gtatus ani nazes of theaé two spceies arc repeabtdly discuased



and changed. This confusion wos neinly duo to the fact thet
Broom 414 not ot first #oalive that ngj%m’s nomo, Foplo
;gmgggggg ot valid, éeﬁga%é nis not havine named o Lyps Speclmen
and alse, that the twe Fanio m gpecinons wors not among the
moterial originslly doseribed by Houghton., 1o 1035, Broon
concivded that the Tsungo corcopithecoids vosresonted only o
singlo speclon, vhich he erronecusly eslied Papio

ﬁf’xf rm:m&
fovghton, Jonos (1037) accopted both of Gear'e spocios but
ouggestod that, while Forle afrdconus weo clenrly o Faplo, Paple
gofl bolonges to "o Gifferemt gems®. It 1s intorosting thet

in thie samo paper Jones crested the genun Paraveplo for sove

apocimens fron Storkfonteln (sce below) but he sprarcntiy aid

nob ﬁmiﬁar it o contain oither of those two srecies. In

validl tg af the mvmﬂ & _,awim, in both thic paper m@ in bBig
36485 mm}gmgzﬁ on the azzaa-m, Broor stlll concidered Hzmghaons
anme {Ligntimume} bo Bo a synonyr ' In 1588,

Broom ﬂmﬁw gocontol h&ﬁa specion ag belng volid ond, in oddlition,

Haughton®s nane for the first,

In this aﬁwsfg it in provoved that wherens Haushton®s speeiesn,

. Parapapie, Coar's species,

nrapapio %mam of the shape of its muscle Soroum, 1o

K- };}g@@g The deoscriptione of thoee two npecies, togetheor with

giora detalled mﬁaﬁm for 'maﬁr proposcd taxencoic positlons,
are piven halmi end under the germs Zavio..

Thoe gomud ?arji’ 34:» wno mmasig arontel in 1937 ‘by sones

for s group of Possili corcopithecoid spocimens czonvated ab
Sterifontoin. Thoso opecimens were sold by him to reprocont o

o brognl. Howover, in on
(represented by 1238/24)

 single ﬁpﬁf"i@ﬁ‘ vhich ho nemed Forapop!
appendix to nis poper, Jonee ndded that another spocioy, einilar

: cus &ud probobly m;&mmnmng & now genus, was also
rrosent ‘mtf that, bafore Its relationshipn couid Bo cotsblished

with Gﬁi’*té}ii‘ly, mre_ woterisl wes requirsé, Some years later,
vhen more spocimss bod baon oxeavated ot Sterkfontein, Broem (1940,



decided ° that thore mere actuslly thrse spocies incivdoed
amopget tho materisl exsmined by Jones ond that they waere all
species of the genus Parapopic. He named the a;ecigg slightly smaller

than P.broomi, P, jonesi and the one slightly larger than P.broomi,

P.whiteli. (The specimen referred to by Jones. ebove, 12%8/24," was refer-

red by Broom to P.jonesi but is actually a Cercopithecoideswilliamsi).

_ Burinz the course of the gregm snventication, olose on
four hunfrod and Fifty new Paropapic aﬂé&m&aa wars obtained from
Sterkfontoin treccia.  There is therefore now o totel of probably

frop Sterkfonteln. OF theso, over tee hundref are smalil, tafly

over five hundred mnd Fifty foesil frogmenteo of Parapapis

domaged vome and tooth fragments end endocranisl :ésafsts,; 311 of
ittle wolie in a taxenceic stufy of this sort. AL leasht three
hmdéred specinens, hsme@?ézfga/;;mer falr sized portiont of the skull
or mandible with teeth in place, or sisgle, isolated Lecth.
Unfortunstely, only elsght or ﬁiﬁ@ of theso 1&%‘%&1’{ specinens are
even £airly compiste simlle ond probably beesuse of this, ae will
‘be explained below, lustead of simplifying the taxonomy of the
mzarkfﬁﬁmm Parspepic species, thle largs amount of now paterinl
hes sctuslly made clacsificotion more 43£fichlt.

1% po haprened ihaf; vhen EBroom sxanined the Slerkfonteln
espoopithecoid materisl in 1940, the comperstively few specimens
thon available fell, on tooth alise, falriy clenrly into threo groups.
This @ivision formed the bascis of Sroon's threo spsciss, Hhen
an atteapt jma gade 1o gort ouvt the larse apount of now garé@pithﬁ

-

oooid mateordal fron this sito into theso

roe dantal sizo groups,
it was Tound thot somo of the spetimens peomed to bridge the gaps
betyoen the Species. Hence the parafox of the sd’itionel material
é?;&}?ﬁt’éﬁﬁi? obeouring the trus relationsiips of the Sterkfontein

arapanic specisg.

At there are far toc fow shulls available for the texonomy
of these specigess to be tsazmﬁ on general shull mergnology ond
&imensions, Gental choracters nust primarily be relied on., Of
thess, dentel porchology appears o be gpmroximsiely unifors for

the whole group oné provides mo batis for a Glvision of the specimens.



5

In all .ﬁf the othor cercopithereid genern to be deseribed inm this
stydy, the veriocus opetios -~ smﬁ in poot cases the two goxes

of @aﬁ& of thoge snpecies as woll - are clearly separebie on

tooth sizo. A large number of dentol medmirenents were thore-
foro Eried for dividing the Steriifontoin Iarnpnpio apeéimm‘; inte
tlenr~cut apoclos but note gave o coupletely satisfactory division.
Howover, aslthoush meﬁ singlo dimonsions show virtualily all ﬁw

; panio apecinmons of 5o so¥ to b6 linked, in mobt ¢ases, thore
- are throo dlaetinet moden in the distribution,

Tho most obvious conclusicn would appear $6 be that the
Py

aropnpio speclmens fmﬁ Sterifontoin form a chronocline. Howovar,
Pl s i the

oneni

the faet that the cosliest of the three gpocion,
only Farapapic species found st sﬁw&:aaa and Broofivoal, shich
are eimly more rocent oites thoh Storkfontein , vakes thig
poscibility moot unlikely. Tho obove conclusicn is nlso contrne
Aicted w the foot thot there was no ospparent size imz’rmm

{or dotrease) in the Forapopio opocimens botweon the bottom ond
thae ‘%rfp of the Sterkfontein oxcnwvntion (Roblason -~ porucnsl
commmicntion). The poonibility that the specliaong represond
threo gmgzwhﬁeal subspesion which pigroted puccessively @rf'
mt;:z%ﬂ*niﬁ.m%iy into the area was slsc gonsidored, bubt the rantom~
nogr with vhich the .ﬁ‘ifmrsm% sige grouds ap;:xeém@ tﬁmﬁgﬁm@ t?:ve
deoposit moke this moot iaprobable. Furiher, the range of
veriability of ony one character for all these speclmens Soeme
unpensonably grost for a eingle specles. The coefriciont of
variation of the lonsth of My for example, i& 10.4 for the whole
group, vhtrens for the same dipension in R.arcinus 4% woe found
£o bo only 4.8, |

The dtvision finslly odopted ané given in tobles 5,6,end 7

iﬂ» based meinly on moispr longbth, especinlly thei of Ii} and BE
in that order of impertance. Thin has reculied in a roaconably
clony ﬁﬁmﬂﬂén into ithree apezien, oach of vwhich Inciuvlies one
of Brovn's types. Table 4 shows the taxomomicelly most useful
eharactere { the dinonsione of B2 and [3) ond sliso an extrems
expample of o dimenzion {Fg 1(h)} which shows complete overlap
betweon the throe spoeles from thio site,. . %he popition of on
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secagionsl specinen sBill remnive doubtful ant for the pﬁan&mﬁ,
cach such specimen heo boen ineludod in the gpecics with which
iﬁﬂapﬁﬁn*au.za bhave the nost sharseters in cowson, 1n §éﬂi%5@n
to tho *iiﬂks* retmaaﬁ *adlavent® apscics, th a'ﬁimenﬁiawa‘ﬂf‘the

soth of ﬁhc two sexes @f any one spedies, with thn azcoption of

b € aﬁﬁ *E nlee ghow overlap in alnast oyory inrtﬂuea‘ ihis

hat neconsitnted uting oniy E“Gﬁiﬂéﬂﬁ 1n mhiﬁh the sox can

' ﬁﬁfiﬁitéig o Sotaraincd {msikg the € and Pg, and only svoud
~ ono hundred of %ﬁﬁ ﬁte?kfﬁatﬁﬁﬂ ﬁpauimﬁ&a Fall into thls entegory.

ﬁﬁﬁ?&r&ﬁﬂﬁ, bahveaﬁ Parspanio gntiguus, frowm Toungs, and

P.broomi Eﬁse below) show ihet the @wﬁ apecisze aro romnrkebiy

sinilar in aaatf aiza b Giffer vory consideradbly in elkull ehepe.
S3milariy, the tooth sizesn of ﬁhﬂ*tﬁﬁ naxﬁs~ef'?'ar;§ni overlap

in sopt Instances But the skudl ﬁhapﬂﬁ and sizet ure—ﬁbry &iffaront
?hﬁf &@ggﬂsts thaﬁ ahaAParﬂ,;n&ﬂ epeclas &t ¢tezufan&@1a probably
differed nore in stull charcetors than in d@nﬁ %iJ%. The pic~
%ﬂra ﬁili only bo clorified hy the dis ﬂg?ﬁ?f of core roiatively _
oonpleto skull matnrial; Broow®s thrse aﬁaaiga are thun reteined
for the greseﬂt, &ﬁ this dyﬁ?ﬁ?ﬁ 45 be ﬁhﬁ most iogicol intor-
pretation of the availeble ﬁ?&ﬁﬁﬁﬁﬁy It cust be omphosiced,

nowovor, that tooth mopphology and B8izo do not appony L6 Be

- especialiy helpful in ﬁi&ﬁﬂif&iﬁg‘%ﬁﬁ‘ggfﬁ}ggigvﬁﬁéﬁiﬂﬁvﬂ anf

A mogt of ?hé‘&vﬁizabiﬁ m&%éviai iz éﬁﬂ&ﬁl. Honee, thousl it is

ma&erataly ﬁl&ar that threﬁ Bpeeioe are nreaan% pt Sterkfouteln,
the ﬁpecifiﬂ &ésﬁ%itg of sode 1aﬁiviﬁuﬁ1 ﬁsn nl opseoinens is
unsertain emé in this rngarﬁg gtricﬁ Pt detib ?ey is aﬁ nrosent not
psa«nﬂeu : . '

In 1947, Ioilet ra§¢?tpa fiﬁﬂinq,; kggggg‘§$ §akﬁ§aﬁ! he
fﬁilﬂﬂ?ﬁu ?&nrg Eitéhing, Wollis and Uostphal {io4B} aaﬁfifmau
thin regﬂrt by rosording further P.broomi apaﬁimcns Trom thot aité

aaﬁ slgo reported ”iﬁﬁing z oendible of I jonest (EE*H,L.?iﬁx

thero. ﬁabsaau@ﬂ%;y% Broon aﬂ&‘ﬁughes {1z40) deoidod that the
Heknpen P
Sifforenco” (which they 46 not speeify) distinguiching then from

brooni specimens hed narrover molars ond "numercus other

the Bterkfontein P,broomi sposimerpn, They concliwded that thaso
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gpecinens represenied o wew spociss which thsy noamed Parapovio

pakacani. Broom sad Mughes further sugzpested thet the P.ionesi

specimen was movt 31i¥ely a Cercopithocolidesn wililamni.

O the bpais of the new moterial desoribed in this study,

4t 1o olenr tmat. in both consos, Broom and Bughes orred. Now

that lovper samples are av&iiab&a, it is seen Lthal the Sohapon

PB.brocmi Bpecimens match the spocifnenc from the type site well.

Aleo, the enccimen referred by EBroom and Hughes to Luyvillional

conld net po2nidbly belong in the genus {Iggfﬁsmthmames becnuse

its defital morphology 16 elesrly of the Poropanio type. This

- latisr specimen i rather awall for o 2, jonest ot ceite gifirite

F.lopesd spocimens have since boon recovercd from Vakapen aed it

| would sesm benlt, ot leagt for the prosent 3¢ record this spocipen

as also belonging to the speciep

Two cnecimens fron

H#akapen {%.635 and M,5632) dezoribed by Kitenming {2952) as
‘belonging to Sﬁgﬁhﬁfﬂfeﬁﬁ@wmmﬁwa pooporeorni (see Chopler 9

and slso below) have Besn referred to P.broomd in this study.
fwe further species, Porspenip toronntus Proos end Fobingon,

A850 ond Paropapio sngucticeps Broom, 1940 have hitherts boen

incloded in thie gemus. OF these YPnrepapio’ coronntus haos,
in this ctudy, been deseribed undor "Specien of Unknown AfTinitids "
{Chapter 13} boosucs of ceriein 4ifficultios with its clanrifi-

ontion. ‘Farapopio’ amsunticent io without doubt 2 Paolo and is
dosorited with tho epocies of that genus in Chapter 5. Tho genug
Parepoplo thut now inclvfies ondy four speeies, F.broami. P.lonesi,

Puwhitel anf P.onbiguos. all felrly amall, extlinet babouns Enown

only From South Rfsiea.

Gemun: Mgﬁ}_ﬁ,@g dones, 1937
Dlagnosis: - | |
.. The aRulil is characterined by the fect i.hat\, in tho side
view of hoth geren, the frontel and sosal hénw fors 4 straisht
line, or smooth, only slighily concave curve, betwesn the globella
and the posterfor margin of the nesal aperture. The supra-
orvital tor: sro very ima-‘gﬂ;g Gevelopod end do not mrojeet Tarward

in either sex. Thore sre no deop wnxillary foscne or strong
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mexillary ridres.  Sexunl dlmorphiss 1o wswally guite marted in
'Ehe'aﬁuiz bt éﬁﬁ ifferonce ie in size rothor then norpholony.
Excgrt for thoe canines and r3§ there 18 only o sxsll otatistiesld
5iz6 &iffcronce botween the toeth of the two sozes. Merphologh=
sally the toetn are indistinsuicheble Frop those of the genus Papio.

The type apecics is P.broonl sod waes evtabliched by Jones
(1937}

Pﬁggﬁag;w hruﬁmi . = Jones, 1937.

TParopepio broomh ~ Broom, 1040 and 19¢6.
?ﬁ?ﬂﬂa%ﬁﬁ@@@@émi ﬁ~hﬂ11&£t 1947,
Farepavio broend ﬁitcﬁinu,jﬂells and Mestphal, 1948,

Broom snd Hushas, 1849,
Dort, 1”é&_
Conke, 1052,

Earapnniﬂ maﬁnnﬁni
??raﬁania h@ﬁ@ﬁg
Pzrrp&ala oroomi
"F&ﬁhY¢§ﬁ%;ﬁLithﬂﬁwﬁ

‘conpercorbi Titehing, 19&95 {13, SBE O BE52Y .
‘aranapi& droopd 0 - CaRley, 1$¢ and .

Taropepio broomi )} o £ yO65
tlga?ama ¥ ﬂﬁ?&ﬁﬁﬁ%ﬁ .= Bopuwond anﬁvﬁﬁllgfiglﬁ, 1984,

% t‘&@

2

 Holotypa : |
A badly Camaged cale shull (575,564} without Sesth,
- Reponitory of Lypeo: | ﬂ
‘Division of Vortebrate Taiseontslogy and Ihysie$i Anthroe
pology, Tronsvaal Huaeun, Prﬂﬁgria;vﬁauth«&ﬁfiﬂa. “
T¥pe eiﬁﬁz
Sterkfontein, Transvesl, Soulh Africo.
Roferrod mﬁtefiéiz
| Forty=two specimens fron Sterkfontein, ton Trow Inkepon
ernd cne Ironm Eoit'e Faro. {?nr the nunbors of thess specinens
see tobles So,b,¢, and &), Two shulls, M202, 132672 & male,
and EEE.Q5£ § & Temple,; ore folrly ﬂaﬁglata sl hove Yoon uged
as & basis of the deseripiion. |
Denepription: (Figs. 21 - 30).

| The skulls of both sexes of 2,brooui aro consiferably saalier

than those of the eguivalent sexes of P.urginus. Algo, vhen the

stzes of the msle nnd feoale skulls of P.brogni sre compared,
it Lo spesn that t%a meic i not nesply ns largﬁ, relativo o the
feanle, oo is the chaems boboon, The ratio of female grasteet

lgng%h ﬁsvmale @raaﬁﬁsz‘isngth,rasra“gar@@ﬁtagé, ig 774 in

P.orainue but 84,3 in Y.brocml.  ?hﬁ smgiler~raiativa‘ﬂzze of the
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male of P, .Brooml 1s due to the muszle lengthr beinz more egual

in the two sexes, Similar ratios to the shove,calculated on
muzzle lencth,cives 70.79% for F.ursinus and 7€.79, for P.broomi.
Thus, althourh sexual ¢ morphism is quite markeé in the F,broomi
skull, 1t 1e 7ainly an abeolute size difference ani not ro much
one of relative rroportione re in Pourelnua., In ad?ition, in
nelither gex, but particularly with regard toc the —ale, 18 there
the gr-rt secondary elonzation cf the muzrle found in the cheema,

Cne of the malin morpholoclceal skull d1fferences betwes-n this
gpecles nnd P,ureinue 12 in the -~rofile share of the muzzle dorsum,
In 8l the ¢ ecimeﬁa of koth sexes in which the anrronriate resion
ie vresent, the frontsl and nansal bones tav¥e the form of s shallow,
szooth curve from the £labella to the posterior zarsin of the
neeal averture, In FP,ursinus, there is = sh-rn Jdrer i the
inter-ortitsl resion an? then s more centle elone down to the
posterior margin of the nassl arorture, In both sexes of I broosi,
but marticularly in the mele, the muzzle dorsum is aleo not
neerly éa fla2t ar in the eculvalent sex of “,ureinus. . In
a‘dition, therc 18 virtually no developgment of the =zaxillary
ridzes. The mexillary fossme m~peared to be totally stsent in
the femnles [STS.25%LA) but in the msles, ther: may elther be no
foesa at all (275.738) or a very slisht fosse (1,202, 13527/2).
The gyromaiic bones in botk sexer face antero-leterslly, in
contradistinction to those of most other Cercorithecoldea, where
they foce more nearly directly forwerd,

A nctatlp fenture of the rkull of both sexes, but particularly
of the malee, is the very weak develomment end leck of any forward
prodection of the supra-orbitel torli, This festure appears to
be eharccteristic of the genus Parapapio. The temrcral lines
of hoth tre ~rle 2 fewmmle arc prominent when they leave the
lnteral end of the sure~orbital torl and croes the post-orhital
constriction ~f the frontels, However, they then raridly wesken
en?, ever in the malee, almoat imrediately dirappenr end cen de
traced nc further, The zyromatic arc-eg of toth the male and
female are slender, In the male, the ot clenonid process 1is

large (Sii.p34).
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 There is & merked protuberance of the frontals Just posterior
to the wﬁz:'awarmﬁsl tori tut the cslvariuz roof then falls away
atondily msteﬂ{:ﬂy, down to the wery éligm. nuchal erset. In
norms basalis it ie seen that the palate s rather brosd and the
line through the tooth row conver cutwarde. The posterior
polotine Coramen i ‘ierga but is mot protected by & linguls.
I}ue« to domsge, very litile can be seen on sny of the specimens
of the immi of the migwﬁ%,. bul the external éﬁﬁiﬁcrys mosins
&Wﬁ te be short snd runs aﬁivsﬁmiatmny ot guch the some

gngle m A _J?

Lurpinuc. In generni, there apprers to be consider-
amg lese gorpholopgical @iffmm@ tetween the nkulls of ﬁm two
sexes than was found in P.urainug. | :

1t is only in the caninos and _’ ¥y thet there ia much aifference
betveen the mele and femsle teeth. In morphology, the sther
| taeth af the lwo gexes sppesr to be iﬁ'«mﬁica‘i, wut fo sise, theors
16 & oteticticsl Gifference which 1o very omall and does not snable
3.:@1%3&%3&1 apocimens ﬁiﬁ,iwut eanines or Fg teeth Lo be goxed with
certainty on the dentition alone,  Although vci‘y d4irfferent in
Bize, %ha weth of this baboon aro wmmgzmny vesry aimﬂar
to t.hase of P.umimm, __ ' '

The only upper incisors koown are in two femals specinens
{876.3€BA and SIB.393) and the testh ghow ne structural 8ifforsnces
to the muiwlamﬁ in the fomale checma baboon.  These, and

al&o cerisin other gpevinons {ﬁ;s;[. BTE26D - o mlale} « show that
i&sm is o €isetoms prosent botwesn the leteral incisor and the
£. Quite s nunber of specinens of both pexes are known with €

- pregent in mrimm stagoe ﬁf wesr, The structure of these testh

ie very similor to that in the maivaz;ﬁnt sex of Poursinus. but

in %m _fszzaamg the toocth leants more buccalward and the mesial
gesore i8 more 'maristeé ?;is,ﬁ:z in the !‘ml@ of P.ursinus. Ip the
mele of this specion (578,260 sud SEB.534), the £ olso zppoers
P.ursinus but in

to have the sswe proporiione os in the mele of
the female, the mepsurement {rom the mesiel purfece to the disto=
iingugl efige of this toolh poens rolatively grester than in tho

femole chacue baboon.
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Gnlike the _&graiﬂgm @onditicn, P Iles very close up
agoinst the £ ond there ic only & very olight extension of its
ﬁn&ﬁﬁlVéﬁﬁﬁ tovards the sesio-bueeal roob. 81sc, in the male,

%he:mﬁsiai part of the tooth is not turned buccalward ns much so
4

 1ip the sape eer of P.ursinus. In both sexes, P is o larger tooth

thahigg‘nﬁ& hoo moeh the sope struoture 28 in th@achacma.bﬁhnann
| . Very ittls con be cnid abouf, the upper solars ac they are
Fe2] %éry sinilar to thomeo afv?ﬁaraw«v . ﬁbﬁevar, tho Puceal
surfaces of these tatth ere ﬂﬁrﬁay& ﬁlightiy more verticnl %ha

tbage of P.urpinus and there pecnn to be aligh&lg loos dovelop-

nont, of the portisn of the tbeth in frnﬁﬁ of the maopial poir of

cuops. The sise relstionshipe between ond@ in the varioue upper

nolars appear to 4iffer from those of P.urginue only in that the

toeth aro ﬁéailer and 35 ﬁhﬁﬁﬂ mig@a of kﬁiag‘gzightiy reduees.
Eﬁaﬂaﬁlinguﬁi grooves are prosent éa,gh@ linzuvel surfaces @f’ﬂi@

moat ali fotha upner @clara‘aﬁﬁ necetsory cusplels sre paen on
ﬁha-liﬁéa&i aurfoce of §? 93.5$$;2§1 auf ST2.274., On SP3.3784,

53 iaﬁ a nubsidiary cuspmié on the ¢ingulun &t tho diaﬁai end

of %ﬁa tﬁaﬁh, Table Se showe the sizes of the upper tsethy B.F.21 Fits
well

Except that ﬁh@ tuo upper nolars, ﬁ? sad ® {M.635}, arc slighly

large, th ! Bpﬂﬁimeﬁﬂ raoferret

to this species (the above spocimen and 8.632) f£it the type site
{(én size, M.63% fits P. P.whitel better but as that svecies
apecimgng well. has not been described from Makapan, it would seem, nro

tem, advisable to refer the two teeth to P,broom
The tecth of the only fa&rly conplete mandible known (57 ¥

are bory h@@ly &agaggﬁ ut theuayee&men.aaver»%ﬂe«lﬁag seens

¢learly to belong to thic species, The only other fairly good

mandible (5T75.562) is of the right half of the jaw only. The
aymphysis of this latier specimen is ﬁiéaiﬁg and,thﬁ'rnmus ia
amﬁewﬁat-ﬁamggeﬁhhut the teeth agé‘éﬂil preserved, Brocm {1940
mede this specimen o ?ﬁeﬁty@e*§§§ the holotype of thin species

is otill in exiotence, his wsage of the term would eppeor to be

iﬂpﬂﬁfﬁﬁﬁg Thers are alse e fow specimens which aro more frag-
msnﬁagy ond theee will aleo be used in the deseription below,

The zendibuler syorHpis ie feirly long in the female {E0S.363),
renching baok Yo the midfle of Pyt .ﬁn the nale (B73.35%), it onds
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at about the level of the midile of P3. The foramen symphy-
seosus and modian saglittal cansl are precent in several speci-
nens of both sexes (o.g. M.211 - g male, and STS.3580B -~ a fomale).
Tho anterior surface of the symphysis of the male-le,fairly stoep
in bo§h 575.323 Und M.211 and the latter specimen algo chows two
slight, converging lateral ridges on the upper part of this
curface. The anterior surface of the symphysis of the female

is not nearly as steep in speclmens §T8.353 and ST5,369B as in
the males, but in M,213 it is about the some, Famale specizen
ST5.363 also shows the converging lateral ridges on this surface.
There are no mandibular fossao lh any of the srecimons of either
sex except H,211 where'they are poorly.developed. The nontal
foramen 1s large and single in both sexes (#.211 and STE.369B).
Both BT8.962 ond STS8.363, two femalo specimens, show that the“
razus 16 bent inwards on its postorior edge, from the gonlon up
to a point :obout midway between the gonlon and tho condyle. Ko
apgcigen'showe the condyle and coronoid process in an undamaged
state,

. The lover incieors are present in specioons §13.323, a male
ond STS.369B a female. These teeth are much smaller than those
15 tho equivalent sex of P.ursinus but they have idéntical
structure and arc.worn in the came way as' the tecth of that opecies.
There are two feirly good aéecimené of the female C knoup, tut
the two specimens of the mqle equivalent avallad®le ore very
bodly damaged and no description of them 18 possible, The
unworn female C (5T5.363) ie mesio-3istally broad but short
in hoight whan compared to the same tooth in the fomale of
P.urpinus, In old femaleo, C (STE.369B), 1like tho oguivalent
in tho female chacma baboon, 16 worn right down to the level of
the incisors and seems to form part of that rov,

Therec are numerous sood examples of the lower preaxolars
and polars of the fenale but fewer cf the nale, The main
feature of P3 in both sexes is the considcrable amount of variae-
tion in the length 1l{(h) anf the angle at vhich the mesio-buccal

cxtensicn lien, Compared to the P.ursinus female, the female

nenlio-thiccal oxtension is schort, Pa also shows a fair aoound
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Table Sa. ieasurements of the skull of Ferepapio broomi.
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7ig.31. Ferepapio Mrcomi male (4.202). Skull - Jfercalowdew- x ).

Pig.22, Parspario broomi femele (578.2844). Skull - dores] wiew. x 1.




~68f=

Pg.23. rarspapio broomi male (¥.208). kall - norma lateBilies. x 1.

Q - cms 5

e o —

¥1g.34. rarmpeplo broomi female (S7S,254A). ‘Saully lstorglomien. s ),




Fig.25, Farepapioc broomi sale (1.2028). .kall - ium viewm. z 1.

Fig.26. Ferepepio proomi femsle (STS.266). Occlusal vies of upper testh. x 1.
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Fig.29. §§gaggg;g broomi male (STS.414A). Oecclusal view of
ower teeth, x 1.

“1£.30., Parapaplo broomi female (5T:,.562). Occlusal view of
lower teeth. x 1,
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of sariation {see table 54) but 1be structurs is sosentinlly

zhw game st in the chadzs BabOon. Az in the upper jow, the

lower mlﬁm gre very similsr in zorphology ané size relstion~
ships to the equivalent teeth of F.ursimus ¢ Ibut'i, ae hae

bucn stated, the msle zmﬁ feunle toeih cawvmﬁs bo separated. on size,
The overall shepe of the iower mgiam soome more ¥ mr:m'blé

gmmﬁgiiy then thooe @f P.ursinus. A meﬁinﬁhneaal gmm@ s @8

in the a};mmx baboon, is ecotmonly present on the buccal ssurf‘aaa.
F:3 é‘iaﬁﬁwmem‘i groovve is nlsy prosent on the ‘mecai surfoce of

1, of & fox opectuens (e.g. STS.A11A, S75.353 and 675,268} .

scme eperinens {(o.g. } #,213) 1 how an: excopiionsl smount of

- wesy of tﬁa tecth ané were @?&3&%&1& very oid individunle,

Baapureneats:

Eec bables Sa, b, ¢ and d,

Remsrie: 4
o In Gental ﬂize’; this species lies about midway %a;t.ﬁgen
) Parapapio jomeni and m&m* There ic, howsver, insufli-

chient skull material of those e speciet for comperison with
g,ﬁbg somi. In s48itlon, z‘é’,hmmi is very erinsilar in skull
aﬁﬁ math gize 10 Parapaplo sanbticuus but ﬁif‘?{*rr fron this

spacles in f&m shape of ﬂaa muzsle dopeux {oes e@:mm*imn mﬁer

E.gntioups). In dental myp]mlagg, thene four Parap

apecies ore oll very aimilar except for the reduction of the

distal part of M2 in the female of_P.antiquus.

Eﬁg_ﬁg&;ﬁiﬁ Jonenl Broom.

 Porapn gisré gmem - ""ﬁ?&’}ﬁmg 1560 .
Paropapio jonesi = froom, 1G46.
?arﬁvzsmsgg 3um:§z ~ Ritehing, Wells. dnd Westphal,, 10118. (60M)

caerce ithwsmeg
cnd " = Broom end Bughess, 1649 {60¥, H.21%)
nenl ~ Hopwoeod snd Hollyfisld, 1994,

- Hokolype: |

' A damaged female skull; STS.565, with almost full‘dentition
Ea*&&imry of type:

Divielon of Etxvtan?rte Ps:ismmmicg; and Fhysicsl Anthros~

poleosy,. Trenaveal Huseum, sxﬁﬁmrw, South Africa.



Typo site:
Sterifontein, Troneveal, South Africa.

feforred neterial:
Tyenty~four specluens from Sterkfontein, thrso from Hokepen,

sirani and one from Toungs.

thres from Swsrtirens, two from frg

{For the ounbdérs of these spocimons, see tables 68, b, ¢ and &).

Deneription: (Figs. 31 - 38). |

_ OF the maie skull, only two badly dapegsd mzeles are known
{$76,250 end ST5.367). In 575,250, vhich ie the more compiste
%pﬁﬁi&ﬂﬁ;vtﬁﬁ’nﬁﬁai hones slope downwards conoidersbly nors

steeply than in the Barapsplo broomi sale. The ruzgic most

@hﬁfﬁfﬂfﬁ—h&v@:ﬁaaniraiatﬁﬁgﬁy‘{aﬁ-w@ii oo sbeolutely) shorter,
In both the above specimen and SI5.367, the two halves of the
mezsle dorsun also elope foun iaﬁa@&i}y rather steepliy. on
the more vertical letersl Qiéaﬂ-@f'tné muzzio, thers sre shallow
nexillory fossac present. The infro-orbital foresmine are
nultiple in both of the sbove specimens. The type ckull, ST8.
565, iz the only female skull mmown. It is extensively demnged
aﬁﬁ,Aaitha&gh the puzele s Telirly éamgietﬁ, g1l that re@aiﬁﬂ:ﬂf
the easlveriun is & poor, dewoged endcoranisl cact, with only
amall aress atill covered by bone. This skull only eppesrs to
agffer cignificantly f?@ﬁ'ﬁh&i‘ﬂf‘%hé Texale F.broond in its
smalier size,

. ©f the msle upper denbidion, thore are only the very worn

o _5ﬂ§;éamagéﬁ tooth of the two spacimens mentioned above, OF the

yfémaie@ ire sddition Lo tha teoth of the type ohull, thers are,
wmong othors, twe v@rg'sﬂa@ specinens, 578,567 and 5TS.3724.
Parto of the upper iucicors can be seon on SIH.547 and C is
prepent in 575.3724 tut 1l the otber opecimens of both sexes
have only premoiers and molars present., However, the alveolus

of STE.200 shows that the male € wae large, lone of the svallable

upper teoth, as for a6 can be opsen, chow nmorrholozical 4ifferences

from the testh described for By hroopt except that the femnle £

apposrs Lo be rether more sigilar to thst of ithe ferale of F.ursinug



T,

Thie lattor tooth does not lean s guch hucealward, nor is the
messurenment from the nesianl surface te the aisto-lingusl edge
relatively os great, as iﬁ‘gkggggg;, There are menio-lingual
grooves present on the lingual surfaces of moost of the molars
end on tﬁa€iight Sé'af 8T5,3724 there isg g,iinguai aﬁeﬁaaary
cusplet,. The ﬁab&a;af‘%ﬁélupgér teai& sizen of thin speciesn
ﬁtﬁtabievﬁﬁ} showe that, in size, the é@ﬁn&m@nﬁ from ﬁwar£%ranﬁ,
 taﬁn$$ and Frowdranl Tit this ppecien well, agffar‘a@~emﬂ be
peen, they are ales sinlilor in structurs,.

| he known oandibles éf_?_;@neé; fron Sterkfontelin are
vory aamizar to those of P.broomi.  He mele spocicen with an
inta&%.ayaﬁhyai& io Rnown but the antertor curface of the fenale
sycphyeis 1o not very steep (E75.355) and two converging ridgec
‘ar&-prasana ont thiz surface. The incisal shelf in the femhiﬁ
nay be long (ST5.355), reaching back th the lovel of the dintal
ﬁnﬁ-éf‘rgf or it oay be ahariar~£ﬁi5;3§ﬁaﬁ, ending sl cbout the
level of the niddle of that tooth. The montel forogen is single
in the female {(595,355). DNeither of the sbove nentioned femalo
ﬁ@aﬁiﬁ@ﬁa nor the mele opecimen, ST8.542, hao o mendidular fosse
present. In the fezsle srecimen STR.390A, the posterior edge
 @£‘%&@ remao 18 turved invards as in the D broomi female, From
the cast of tho ramus of STB.542, 1% it appavont ihat in the male
the sigmoid notbh was very shallow. | |

The small Pemale P.jonest mendible from Hekepen (H.215,

608} thows much the oome styutture as the above spesimens

bub the Stwo fomale mpecimons from Swarthrens (SX.414 end BR.573A)
sre rother different. In both of the two from Swarthrans, the
symphycie hae 2 narvrow, constricted sppearance vhen viewed from
the front - probably woinly becowss of the fsirly lerge snd guite
doep moandibular fossae on the lateral surfaces af the corpora.
The snterior 5ur£a¢evﬁf“ﬁg,é1& Biﬁpﬂﬁ‘ﬁﬁﬁy grafduslly as in tho
zgggggmg f@ﬁ&lﬂ-{ﬁfﬁ£353}; in SE.5T3A, the sliope of this surfoce
&ﬁ-ﬁ&ﬂﬁiﬁﬁ?ﬁﬁi&yﬁt&ﬁﬁﬁ?@ The intisal cholf on SEJSTEA is '
staoper then thet of SE.414 bub both are fairly louwg resching
back to the lovel of the dlstal port of %3; ﬁﬁg§?3£ a@ﬁO'ﬁh@ﬁS
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the ocamo inwaréd turning of thoe posterior edge of the ramus as
was descrided in the P.brooml and Sterébnteln P, Jonesi specimens,
The mental foramen 1s multiple in both specimens. Yore naterial
i3 required before the importance of the differences in these
latter two speclumens can be cvaluated.

- A8 regerds the lover Qentition, there aro a fair numbor
of specimens of both scxes known but fexzale .spocimens again
prefoninate, Exgopt for incisors, which are only present in
one Scmale specimen (8TS.355), all the Gifferent types of tooth
of both soxes aro well reprcsented. Tho female C 1o more
ginilar to that of the P,ursinus female than is that of the
fomale of P,broomi, It 1a,ralat1velﬁ, neither as short in
height nor as broad meslo-distally as in the latter species.
Mesio~buccal grooves on the - buccal gurfaces of tho molars
are only prosent on a few of the opecihene. - The apparent
frequent absoence of these meslo~buccal groosves may well be
due to the great amount of weor on the known molers whiéb nakes
it difficult to ascertolin for certsin whether theso grooves
vere present or not. Other than on the above points, the
lower teeth are morpholcgically indistinguishable from those
of P,broomi; 1in sice, theoy are Bma;ler but with somo overlapring
of the P,brooml sizes, Py im eo variable in toth sexeo of thic
specles as it io in P.ﬁgggg « The lovor tecth of the specimens
from Hakapon, Swarthrans and Erordrasi patch those froa Stork-

fontein in morphology and also in size (table Gd)., As in P.broomi,
the sizes of the male and female (upper and lower)molars overlap.

Hoasuremento:

Soe¢ tables 6a,b,c, and 4,

Renarhs:

PaJonesl 1s the snallest of the Parapaplo specles angd I -
is primarily based on the group of specimens from Sterkfontein.
Only a very few aaocimeﬁo ere known frono kakopan, Saﬁrtkrnna,
Eromdransl and Taungs which appear to match those spocimens,and
these are mostly small fregments, Bacause of the difficulties
in tho Texonomy 6r the Parapaplo opocles discusced earlier, it

would seem poesibdble that, vhen more complete materisl becones
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Fig.3l. rarapapio jonesi emsle .565), Skull - dorsel view. x 1.

Fig.32. Farspapio jouesi female (S5T5.568). skall ~ MALOFERTEREW. 4 3,

b g
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71g.33. Parepapio jonesi male (5TS.250). Oeclusal view of uppar tssth. x 1.

¥3g.34. Carapapio jonesi female (STG.372A!. Oeclussl view of upper tosth. X 1.




P1g.35. Ferapapio jonssi male (T .348, sdove and T .270, delow). Lateral
view of munditaular freagm:nts and lower teeth, x 1.

rig. 3. Parapapic jonasi famale (STS.590A). Mandidle - | lateral view. ix 1.
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F1g.57. Parepaplo jonesi male (°1.270). Occlusel view of lower testh. x 1,

Fig. 38. rarapapio jonesi femals (STS,S90A). Oeclusel view of lower testh. x 1.
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avellable, the specimens from one or other of these sites may
woll tnrn»entrtc‘beiﬁng'ta < eggarata species or, more likely,

subspecien of Ei10ﬁ5$§u_ The Swartkrans specinens, of whigh

“only two good lower jswg‘anﬁ s maxillary fragment are known,

alrendy nugoent that they should have gubspecifie stetnas. It
Fould seen best for the present to consier %hﬁ-apaﬁimeﬁs,
other than these from Sterfontein, 8 being provisionaily

referred to I, jonesi.

lo whitel Broom.

Parapapio whitei - - Broom, 1940,

Porapapio whitel =~ Broom, 1946,

. Xorgoaplo white - = Broom, 1948,
?araﬂaﬁiu.¥gﬁteg_ - - Dart, 1949,

Paraspapic whils =~ Broom, ahd’ Robinson, 1950.
Far&&&pia.ghitﬁi = Hﬁywanﬁ snd Hollyfield, 1954,

Holotype:

Right half and the anterior ;art of the left, of a f@ﬂ&l&
nandible, STS.ﬁﬁﬁ_ Elv* Eg-prasant on the right and 11 - By

on the left.

Repository of type:

Divieion of ?ertebga%& ?alaeéntaiﬂgy and Fhysicdl Anthro-

pology, Trensvsal Museum, Pretoria South Afrieca,

Type site:
. Sterkfontein, Tranevanl, South Africa.

Referred nsterial:

| Thirteen snetimens fﬁgﬁ Steikfen%eiﬁ; {FPor the nughers of
these specimens ﬂe@atéhles To, b and ¢). Temale Bpecinmen
5T5.25¢ ie tﬁé onlgiﬁnnwn‘akuiz frogment of ony size, It
consists of the gfemaxiiia,rncaﬁ ﬁf'ﬁﬁé maxilia and o emelil
pieae of the nasal, of the left side of the muszle ~ all ratheyr
ﬁistertcﬁ. |

Description: (Figs. 39 - 44).
The muzzle dorsum of the female, STS.255, slopes laterally

downvards quite steeply from the side of the nasal. There is no
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tratce of o max&llary vidge nenarating the &orsum from the oore
vortiesl lnteral surfoce of the puzzie. The lateral surface of
the muzzle slopes cutwerds sliehtly from the muzzie dorsum to the
sivecieyr anrgin and there cpposrs to bo no maxillary foses peasent,
The sysomatic process of ths maxilis o si%n&teﬁ ot sbout the
lovel of the centrs of ﬁﬁ

There are no upner incisorc of either sex Zuswn aod only
tyo . feﬁaze specimons (5I5.25% and SIB5.370B} have € tooth, The
fenanle £ on §Tm,;?63 i8 by for the boller proserved of the twp
.ﬁPﬁﬁiﬁﬁnu and 3% iz very sinilar in ghape %o that of the fooale
F.iroonl f.c. it is rﬁl&m%vﬁly shorter In helight ot lﬁﬁgﬁ¥
{meninl Murfagﬁ o ﬁirtawiiv?ual gdge} than the oguivalent yaath

of the P.ursipus fexale. %hé otheor ayae zen, BTH.204, ia ﬁ@??

b&ﬁly worn byt aleo shows the increased iznpth, Fron %hﬁ_ |
: a&v@c&aﬁ on the mals specimen (STN.369B) 1t is opparent that the
" palo gigh;tci £ was shout as large as %ug ef the muie chagus
baboon. {The filuensions of this ﬁlvealus woula onie theo |pprox~
imaﬁ@ messurenents of the zale £: breadlh, 11.5 mm; distal |
- purfeso &a hyai@»iiﬂaugz a&ge, 0.5 oy wmesial surfaceo Lo &iaé@-
38cgusl edge, 11.5 aml. | *

Qf’%ﬁ@'ﬁ??@f‘?@ﬁﬁﬁﬁaﬂiﬂﬁ‘ﬁﬁﬁ@hg only one $ocoth - & very .
worn F° of ST5.386B = is knowsn of the male %ﬁ%~th&f$ are severel
fenale gpecimens havi g uppet prowclore and melars. The feumele
premelars are very sloilar to thene of the I,broomi and Zursinue
forales in.wgfﬁmalaby al In size, they eres slightly larger than
el thor. Iﬂ‘%hﬂ Temale molave of Puadhibel [ and %o o lozser

extont 4 ooe ﬁf,?vhfb“mi 05 woil) tho lemgth and the mesiagl

breadlh are more nearly ogucl $han in F.

of the P,uhitel Temale molars are similer to those of the femsle
nus but the breadths are slightly lorger evsn,thmnrﬁhnse

of the male of that specicso. The dontsl size &ifferences

'7'&59 ﬁiearar‘thaﬁf%hﬁéaikat@ﬁan

bﬁtéaen %h§5's§ﬁ3163 3ﬁa;rﬁﬁ?f
that specion gnd P, Mgag, Thisz ls pordicoulsrly the casoe in the
breadinn of %° and §§ whore thers is simost no overlap et all,
¥eaio-bcenl grooves are prapant on aﬁgt of the Z.whitel feanle

molars snd there are tuecal agcasssory cusplets on B and W of
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575,263 and STS5,370B. (The lattor two specicens sre iisted
separately in table Tb bul they both, almost certainly, belong
t0 one and the same indivifual).

~ Both male gnd female mandibles are known. The syaphysenl
region of the male mandidble, STS.389A, is particularly hesvy
but, although blgger than that of tho P.broomi males, it is
not nearly oo large as that of the P.ursinus males. The incisal
" shelf of thle specizen almost ranehea“tne»diatal end of Py but
it does nodt slepo down steeply. ' Tha éaterior surfoce 1n oiso
not very stesp and ita lateral converging ridges are not very
marked,  Thoe dapaged cyophysiec of the type mendible {S5T8.%563},
givor some ides of this region in the Pemsls., It woulé appesr
t0 have been very sioilar in structure to that of the P.broomi
fonale. A very thsllow pandibular fossa io present in toth of
the above gpecimons but, in tho mnle, the nental foramen is
miltipie and, in thoe femsle, it is alngle.

Tho razus of tho male mandible, SPS.533, 18 fairly well
preserved and that of the fomole, £TS5.563, is in particularly
good confition except that the top of the coronsid praeénﬁ is
nds6ing. Both of these spocimrms show that, as in P.brooni,
the lcwer pari of”thé posterior cdge of the reamua is turned
invards and, particularly in the femple Lype specipen, it is
aiaé thickened and ridgefi, In STS.533 tho signoid noteh i
vory shallow, In both of the above mentioned specimens, there
is & thickened ridge (crinta endocondyloidesa) on the inner
surface of thoe raius, vhich runs antero-ventrally from the
econdyle ond &iaappea?s nogr tho mandibular foranan.‘

Examplen of all of the lowor teeth are known but there are
fow spocimens in all aad olmost all thoce of the male are rather
budly danaged@. The only svailable lowver inocisors and Gén;nes
are on 3TE,3594, a male cpecimen and STS.563, a femalo specinens
The inciaora, as far as can be aesﬁ, are vory similar in struct-
aro to those of P.brosmi and P.ursinus but, especially thoce of
the mole, are apall when compared to their equivalents in the

latier speciesn. Similarly, the C tecth of P.vhiltel are vory
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Fig.39. rarapaoio whitei femsle (575.255). Lateral view of mexillery fragment
and upper testh, x 1.

Fig.4C. [rarapepio whitei fesale (ST5.283, above amd T .238, below). Oeclusal
visw of upper testh. x 1.
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ig.4), Ferapanio whitel male (-1 «3894). Lateral view moiibular fregaest. x 1,




Fig.43. arapapio whitel mele I_.3804, lsft and ITS,UG, right), oflusal wiew

S — a3 B

of lowar testh, x l.

Mg.44, urs;apio whited femele (ST5,568). Ocolussl view of lower testh, x 1,
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siniisp iagaaryhazbgy tﬁ.tﬁﬁirvﬁﬂﬁﬂier?ﬁ?ﬁé in the aﬁaﬁe tun
gpocies Yub, #hilﬂ the feonle tooth iz cboul the aame slze en
that in tho female of F.ursinus, the nmale tooth is e@ﬁsiéermblv
ma,;@r*_particwlﬂf;g-in breadth, then ito eguivelent in the male
sf that apeeia$~ | | "

The morrhelosy of the lower ﬁr&@&iﬁ%ﬁ,aﬁé moiars of both
SOTen ﬁ&~a$aiﬁ vory similer to that of P.broomi end P.ursinus.
The male teocth are tao Gevesed and worn to show eny Gateiled
structure bub in the femples, thore sre peslo~tutsal grooves
on most of the molars and disto~buceal g?gg%ﬁ%ﬂﬁn ﬁiﬁ.ﬁﬁ} and
Sfﬁ,??ﬁéw ey of & ?mﬁ?ﬁﬁ, and ﬁ? and ﬁ% of 8T5,.563 and ”?0‘352,
'hgve»&aéil ingual accosgeyry cusplets. As in the upper uaeth
the dentel size 9@§aﬁaﬁaﬁﬁ*ﬁéﬁgeanfﬁbia @@&é&ea erfd P.hroopt is
glenr, ggrzienlarlﬁ gﬁ-ﬁg'aﬁé<ﬁ3g The 3E%§%ﬁﬁ of the zéﬁ%h of
E;E{*ﬁgg are sizilsr io tﬁéﬁﬁ»ﬁf’%ﬁﬁ femala of P.yrsinus bul ihe
broodth dimensiens ore mope similar fo those of the maiﬁs‘ﬁf

- that speciss,

densuranents:

fGee tables 7g, b and ¢.

ReMOrks - A

rphologically the toeth of Papio and Parapaple are indiat-
153&&5%&%’% gnd. in %his s SOTLES . ih@ shaps of tho vuos 19 dorsun
.inulata?am viegg ona of zﬁﬁ mont impﬁ@%gﬁ% aifforencen belveon
these genera. ¢pnnad be é@%erm&nﬁﬁ The aa&ﬁ.*@aamnﬁ £B§
including this species in the gemus Faravavic ere {1} the aboence
of clear senual digorphiso in the testh, obther t&aa the € and
,?3, and (2} the grester resepblance to Paracovio ia pinor detaile
{e.z, the ebsence of o morillary fossa ond the ischk of a maxi~
1lary ridpe) of the single Imown (femele) cranial fragment.
518.25%.

2@?@gﬁg&g\g@%iﬁﬁ§ﬁ {Haughton).

~ Haughton, 1525,

Tapio 'gmx:im., .« gesr, 1926,
rapio gliricanue ﬁﬁuﬁntﬁn -~ Brocw, 1934,
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Papio nfrinonus Gesr ~Jones, 1937.
'Wmmma {Caor) ~Broom, 1940.

5 ,:: - {Gesr) ~Broom, 1946,
UGS {Haughton) <Broom. 1948,
STEIEEMs Gear ~Dart, 194G, , _
BEYFTEEmGs (Goar) fHlopuocd and Bollyfield, 1964,

-

isetotype:
A skuil (CT.5564) selected by Jones {1937), almost certaim~
iy of o male but lacking foeth and ‘the posterior rart of the

calvariug.

Rawalﬁmy of type: _ _ _
South Africen Huceun, Cnpo ’i‘ﬂm, &n‘m ﬁfriea.

t
fype site:
Toungs, Cape Province, Gouth Africa,

ﬁeﬁeﬁ?ﬁ. ‘material: ,

i'lighi.een apecivene from Toungs. {(For the am%}ers‘ of these
gpecim}é?aa see teblee Ba,b,e and 4}, & nusber of ea?&.?faéi;a ard
anﬂgzm:&ia‘i ensto have,in afdition, been referred to miﬁ apocics
by ﬁau@:tan (1525}, Gear {1526} and Dart {(1949). Therse are
throe fairly good epecimens of the male skull: OT.5364, CT.5356
and T.10 { on immeturs edult ), and two of the female: Tv1.635
ond .17 {muzsie only) . which have been used for the descrip.tion'

‘ ' of the skuli.
Pemcription: (Figs. 45 - 54),

In the male, the shull is slightly largar generally thon
1{; the fenzls and the muasle is ralatiwiy alightly longer .,
The overall amount of cexual dimorphism in the sEull Goes not  however,
%M to be vory great.  In both pexes the nnsal hones run |
alzent etrnight from the glabolla region to the postericr pargin
of tiw nenol sperture. Thus, vhen viewed in mﬁlfe, the
doroal curface of the muszle hoe only & very slight coneavity.
On tho side of the nassl, the mazilla at first slopen down
lnterally at o slight angle oaly, them elimost vertieally from
about the leovel of the centre of the infre-orbitel sargin to the

alveslar mergin. The resulting muzsie doroum in conniderably

flstter than thet in E,broomi eus the lsteral swfacss of the -
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muszle are alse nore vorticsl. & shnllow mazililary foéﬁa‘ia
pranent laterally on the side of the mogzle. fone twelve
milifoeters bBoiow tne santral port of the infra-orbitsl margiﬁ,
there ore four or f;vgiggéély neﬁaraﬁaé infrawarbi&az foraming.
The nooal aperture in both gexes ig rather ﬂﬁ&ii but the oridte
sre fairly large £md similar in shope to those of the fomale of
P.urolous. Thc'ﬁygnmgiﬁa-yra@éaa>af‘iha'maxiila is nitunted at
about %ﬁa‘ievai'af ﬁh@ maﬁ1a@.h3i£‘af'§§ and the zygamntic |
areh, in the mnle, 1o ?&f@iﬁﬂi&?&%ﬁ’?ﬁhﬂﬁte

The suﬁrawﬁrbital tord are weak in %he femnle and an&g
vawy alightly hetter developod in %ha ﬂale. Lh@ temporal lines
' ocan only be seen In tvo spocimons {T91.639, o female and 1,131,
a specinen of Soubtful nex}; Zoth spetinans have'ﬁha 1ineo
well developeld in the reglon from the tori, ocross the poat-
orbltel constrictilon and onto thé doruanl well of the celvariunm,
Unforiunately, éue to demsge end westhering in bhoth spoclimens,
the lines cannot then Be traced furthor clearly but §t appears
es if ﬁhgy %&eﬂ hocame very ouch weakeor. In T.11, the 6n1?
specimen in which tho rolevant region is undesnged, there ia a
trangverse groove asrosste thoe gakv&rium’ynﬁﬁérzgr'tb»%hﬁ~§uyé&m
 ortital torl.  this groove is followed by o large cninence of
the froantal but thoreofter the paristels slope down guite ropidly
éﬂ the injon.  There ig no svidence of a.ﬂagihtgluﬁrﬁﬁtiiﬂ
aiﬁﬁﬁr sex ent even in the male the nuchsl crest appesrs to have
been very uveak. ?iew@ﬂ’fra$ halmﬂ@ the Gental arcodo ia’hnrsew
shoa ﬂﬁﬂpﬁﬁ in both eexes but in the nale, iﬁ is nosio-dintelly
longer. There is no gaaﬁ ??ﬂﬁiﬁaﬂ shﬂwing %he bage of the
enlvarivs. |

Fo upper incleors of siiber tex are gvailable but fron tha
slvecli in tihe maje specimen CT.5364, it éauiﬁ,aeem that tho |
mole teeth were similar in size to those of the mele of E.broomi.
The aize relotionohipe and éﬁruc%ura of the € of the two sexes
{6T,536G nnd T.22, two malen and T.i7, & Ffemsle) are nlep
similer to those peen in th@~£yga specien of this gégus‘ C Im

the preanlars teo, thess two species appear to be véry*aiﬁilar
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anterior
but ton few sp»aimana are availab&a, as in fect of all the/upper

touth, for an poourate comparison Lo be made,

The male upper solars sre pronont in C3.5356, 7,10 and 2,22
but in the lattor specinen they are Loo worn ia be of value for
dssepription. TG has ﬁi and ﬁé present and alwost unworn:
CP.53556 haz all thzes nolars pressrved but H; ic bally damaged.
These teeth 51l show the usﬁal arrangenont of the four mein cusps
and ir Doth spocimens ﬁhe&&.arﬁ‘aﬁail Wit well oarked me@%ﬁ*
bucesi cuzpuics, ﬁﬁ‘h@%ﬁ‘ﬁi and ﬂg E:EG has o gpertio~lingusl
gErocve marking off what wat pnabably 2 tuspuie and there is alea
a fairly large lingual sccossory cusplet on #P but only o minute
ono iﬂ‘ﬁhaveguivaieaﬁ position on ¥°.,  The upper aaiafs of
the forale can be seen in Trl.659, T.16, T.17, T.20 and T.25.

{Ene lotier two fragments probably come froz the same individusl).
From table Be it 1s nobt obvicus how these teeth 4iffer in oclze
from those of the male bub 1t would nppesr thot they were
probobly, on an average, ﬁlighﬁly smaller, An ioporiant dontsl
zmorphclogical &ifferonce belween the sexen iz the consldersbie
azount of refuetion of ¥° in the femsle.  This reduction is
gults clear in 21l three of the femnle spoecizons in which this
‘&ﬁ&iﬁ is presaent, The fLooth iz considerably narrowed and rofuced
éiatﬁllglaﬂﬁ toth of ﬁhm pain distal gagpsg but partis&iﬁhi&g
the bucesl ons, are very sumell anf low. To20 and T.25 are
gomptrativoly well preserved spocimens end chow the mesio-bueceal
cuepulos and mosio-linmunl grooves described asbove in the oale
mliaras. | |

- A& cowpariaon of the mendibles of the.txa’&exes shows that
the male mgnﬁihia {T.22) is slightliy longer than that of the
femolo (F,16 and T.27),  Thie male sandible alco bas a rather
higher syophysis than that of the Pemanles asnf, in aﬁaikioa,
shows troces of the anterior, convergzing ridges so cften goen
in this subfapily, In both sexep the faﬁémea symphyseocsun is
graﬂﬁnt om the antorior ﬂurféca.@f the aypophysie and there is only
" an oxcesdingly ehollow ﬁ&nﬁib&iaf fonnn aﬁ the corput, Spacines

iu.gﬁ 46 the only ons y;th an unfannoed reaous bubl wifortunately
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the pex of the sprcimen 45 unknown. In thiz srecimen the rPamus
i&'fﬁ%ﬁ%ﬁ‘?&?%lﬁ&i an& naz vary high ot otherwige i% shows no
umisual features. | |
There are two poor sraeimanﬁ {T.12 and T.23} of the lower
ﬁﬁﬁ%itiQﬁAmf the mele and three mns& ppacinens (T.18, T.21 ond
1.27) of the female. Speeimens T,21 and T.27 show tho female
iaﬁiﬁer@ ﬁéil butk aha?a 1la anig'a'ﬁmail plece of ono Inciscr
predent on a single male opecimen {T 23), The female teeth
are guch the save size and struetaf@ as ﬁhase of P.brocmi ond
axﬁiﬁ&$~%he come tyde of wesy, fo male C 1o ovallable but
feralo lower canines are trosont im T.21 and 7,27. Thoos beeth
ﬁi@ﬁé&ﬁ’aﬁii@w the pattorn an& size of the female P.broomi €.
in Taai the © 1o very much warn,&swn end, ap ﬁ@ﬁgr%h@é in the
fﬂmﬁlﬁlﬁf FP.ursinue, the tooth 4o %his-stage_af woar “eams Eﬂ
form g@éﬁ of the incisor rows The male & femsle Py both show
%ﬁa'%ypiﬂai a%rnatﬁyﬁ»aﬁé fizo yolationshlips described thréﬁgh-
out ihiﬁuaﬁﬁuaw’ in ?g, %Q%ﬁ'%h@'ﬂ&lﬂff?sﬁﬁj an?t female (2,27}
hiwve the enaxel extending & short diclsnce doun the busesl part
ef“ﬁheumesiai‘rae%;' & condition similar fo thet iﬁ.?ﬁiﬁf‘iw1z;

‘pobinsoni. The few msle snd fesmle melars thot are Bot Gomeged
gonforn ﬁi?gaiy in pﬁﬁtﬁ?ﬂ‘aﬁ&vﬁﬁgeiﬁﬁ those of D.broomi. Ae '/
in the,ﬁggsg teoth, thers ag@gara t5 te ﬂﬂ-ﬁ@fiﬁiaﬁ sine difference
wetuwenn the teoth of the two sexes, In size and stracture. Both
the Apper and ﬁh@vlﬂﬁﬁrziﬂﬁﬁh, with the excepiion of the Temale

#2, are thus very similar to thooe of I

hm”ﬂi -

ﬂﬂaﬁnﬁameatﬁa'

- See ta%les 8a,b,¢ an& ﬁ.

R@m&rka. o _

The “Baanea nf aﬁg'raﬁuﬁglﬁn @f the male. 83 is raﬂ&ar unaz-
neated aﬁ;hyéduggiéﬁ“s‘gg gﬁﬂ?&&ﬁ&?ﬁeﬁia'af 2ll the @nﬁﬁﬁ‘fﬁggig
Eg tooth, Zhiﬁ,ﬁi?f@f@ﬁéé;ﬁ%gh& é@émfts suggent thot the mpeoi~
mens ¢T.5356 and 7,10 which have hitherto beon referrel to thie
gpesies ae ﬁﬁ;@ﬁ, nay amtually be the vﬁige of snother, or more

ﬁuhig ?ﬁ@ ﬂtﬁ@r, 5;3&3@3 found ot Taungs, nanely g&gﬁ%\i%.ﬁie




Table Ba., Measurement: of the skull of FParep.plo antiguua.

Halo Feaale % Sex -
€. G = Tel. T T
- 5364 8266 : 839
- 4
L :
CTIRAL. (- 1
Craatest le ~ - ilﬁs} . - .
Rizypomatic %adth (96} '
CALY NIV g
Tetght : ' _
Basfon-bragme = e 58
Basion-glabsila ~ _ 7 _ 70 )
_Bresdth: . — ; L
- Hn, Anter-frontal — ' {55) o 5%
, Oreatsst temporal 78 69 '
Iength: ' - ' - : ;
"~ Inionegiabella {80} f o
Inion~basiop S - , 47 "
, ¢
Reight; ' ‘
int, to 22 20 !
Proadth: , . i
Lnt, to u° . 48 B 48 {
Ast. to Po 36
Dorg, to 5 7 85 K
~~ _Length: . . 7 _
—  uszie - - 77
Islate - 66 83 {62} ‘
Hnsa) 34 37
" orbit: . -
Inter-orbital , 8,5 8 7
Txternsl orbitel ~ - 74 70
Height L Bh.4 22.6 ' 23
BEreadth ' . B5.2 _ 26.6 28

Kasal apsriure:
Broadth o 17.8 A7 18
~Length ' 27
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Table £d. Bensuraments of the pandidle of Parepopio antigueos,

Hale . Pemale ' 2 Sex

{imaz 7,18 T.29 1 aD.94s

5 m» fﬂ ;g

Hohtl &P, €0 | - -
%rmﬂtﬁ*

Tost, 0 Uy f e L

] Mz%, mssg T

I TEEoa o 2P, 1133
At %aaa of conines _+1 P _

Q@gﬁm %m,meatalsg TR S £ I SR
I Remus ot condyle BSCk 1.1 R O

iAﬁzgles‘ %*:
R

 Ramos 40 earmr i
o ;

&
]

W Ty

{1010).

?aﬁmn éa?;a@mrf-

L LT L VY AP LTEL S
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L i

Tig.49,

Parepapio sntiquus mule

«¥4l=

'5m 2 - - ! - I" '1 x I
)O ml ! ’ 1 -.
: L]

- e ﬂ -



= cms

i "70 2L _-!- Ll s 19 (GT.--~35:). jataral viow m fracmant, 11.

i .48, _orasapio sptiguus pomsle (Tvl.639). OCkull ~ DOFES jaEEslds, x 1.
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Fig.49. Tarapspio actiguus male ( «OU58), (eclusal visw of upper teeth,

17.80. Para-apilo aptiguus famale (T.23,above and T.17, below), OCoclusal
view of arper taeth, x 1.

x l.
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7ic.51.

~74g-

nter:l view

ler fragaeat

antiquus male {T.25].
t3atdh. X

antijuue fomals (¥.27).
yath, ) P

laternl view of = ndibular fragmsnt
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owar oth fragnents,

Flg. 535, Parapap

sl s

z 1.

¥
.

"13.54 papanio aptiqums fomils (T.27). Oseclusal giew of lowar ta

B



{Ho moles of F, tzedl are known and the distsl part of the
remnle ¥ is only very slightly m&u@ﬁ'ﬁ .

of the two cpecimens vnder discussion, OT.5356 in olightly
domeged in the dorsal muzzle region but vhat remsing guite
¢learly indlcatesn that it could not possibly have hof the sharp
drop in the inter-orbitsl region assoclated vith the lotter '

specios {poe under } Specimen T.10 doss mppear to

have the sort of drop in this region vhich one wvould ézpﬁet tn
& msle I, Szodi but the rolevant rogion Ls considersbly distorted
further, the dentition of the spocigen chows that 1t wae stlll

iomotore and iomalure 1 ant, Gue Lo the roliatively large

brain sizo, often have a ehort mizzle with a ctecp dorsal ewrface,
The drop in the inter-orbital region could thus be due sither to
distortion or immalturity or to s certsin .ammm of both. The
tasth of this specinen mateh those of the previcusly desoribed
one {C7.5356) both in sizo and structurs and it would seen

therefore, on balanoe of eovidende, that it tos is a orie of

v Bl pntiquus,
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- gifferences betyoen ,.&w;, {,ggg ag ond Pang

‘ E‘imp“ :

aa'ff{ -

CRAPIER 8.

o %&5&@&1& ineluden .'Fa‘ number ."kof_ living ands feanil baboons

of Afries =nd also certaln fosoll formo

'vom the Lower Flsieto~
eena of India., The first fossll corcopithecsid to be described

from South Africe was nusipned to the genus Paplo and esme frow

the lime ﬁ@mnﬁ,tﬂ nat. Tsmngs in m’:e Sape Province. This speclesn

was nnned

Fonlo mzti;;_ ug by Hg@ﬁi*ﬁﬁ {LW} But was cubsenuently

o by Broom (1940 ond 1948} and

trannfeorod to the groue Par 2 DR

s Gescpibed with the specien of thet gewus in Chapter 7. In

the yesy following the publication of Houwghtosn's speules, Geor
{1528) fdescribed snother nee fossil ecerappitheccid from Teungs -

o Szpdi. - This Torm wes slsp transfored by Broom (1940} e

Barapm ;;s‘ire bt it would scenm that its offinlties are with m '
In 18546, anw deseribodl the mmm of a large foesil baboon
which he found m tae e&’?%%iﬂﬁ of £ne Tranavasld ¥ 156.*!?:, -

Pretorin, »e Papic speleeus. Song yesrs later (1946}, tegether

with Jensen, bo @osoribed & fossil corcopitnocoid msngible from

‘She limevorks dumps sl Eekepen as snother new species of this

A5 discussed eolsewhers {Chapter 9 thio species,

Eitching (1953}, The type (end hitherto only jim-am -ssg@ﬁim}

clearly a%r&ms the Slpepithecus ;;;;a of émﬁiﬁmﬁ snd the species

‘i therefore degeribed tn this study as Simopithecus darti.

It mny be 2g .-@%aﬁ to pention here Repens’s contention (1923},

Cwith which Dietrich spparently asgrees {(sse m:lew}, that the

2 ere insufficient to

. szaa;rmazn%; gonarate gomebic @%&%ﬁ:@ for the former, Remone®s doubls

as to the velidl *§ of the zonus Sinoi ;i%aeué ars due Lo insuffi~

'cient slwll nmatorisl i’mi mmmm@ at the tizme he wrots and

algo to his f@ixwa i m.nagﬁ;_@f dental -mzzr{ahsiﬁ}gy in tho genus.
The ﬁﬁaﬁz‘imx@n of Qﬂe typieel premplsyr snd oolar ﬁ?;?‘u&ht?@ in
t&

mguﬁ, {Chapter?) and sleo the descriptions of the simll
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of this genus in thal came chaptor ond in Lenkey (1943) make
it abhundently clesr that the germus fa valid and differs conslder-

obly from Paplo.

&8 -

epf) wne eatabllished

& new species of Zapapsnio | gusbic
by Broom {(1940) for some fossil a@?eopi&hgmm ronsine fron
Eroadrasi, Tronevanl. On the uatorisl then availeble, tho
specios soemed to chow a strong roiationshinp to thsggggggggg
group hut recent adisitional matorial, recovered from both the
type site and Cooper's, which ie only a short distance avay,
males it quite cbvious thab thie is a forn of Papio. The
gpocies i,‘e therefores transfored to thm gonusse  Hore new mﬁgﬁ;é&, :
in t,hws:f cansg fmm the ﬂe&r&&y Swortirone excavations, is clearly
ef a ﬁiffermt, much larger apocios of Paplo which is very
pizilar to, but not 1denticni with, the living chaonn boboong

The none Faplo

'ﬁbi;& snd &5 proposed for thie new gpecics in
bonour of Mr. J.7.Robinson of the Transvas) Huseun who hos
contributed greantly to ocur knowledre of both the fooeil Cepron~ "
;;itheaéiﬁea andl, more p&?ﬁicﬁa@ly s Lhe :matmlcpith@imé nf
South Africs. |

In afdition to these speclies, Peolls {(104%) has raceréod

¢ partisl cranius of an olé male Papio copatus (Paplo u
from Wontierwerk Cave, Hi
of this specimen is uncertsin, sithough not older than ¥igdle

8l e

ranan, Cape Frovince, Wt t»he ﬁa&izxz_g

pieistocene.  Also, Poshody {1554) hos 1istsd "Papio {and

reinted baboon gonoral” from the Ausi -.},:ﬂ: i thesus Cave dry

phase {1over Jevel} end wot phage {upper level}, Black Eorih

Gave {lower and upper leveis}, Witkrons Cave lower level {H.5.4.)

T and upper i@w& {L.5.8.} snd alpo Yecor - all sites on the Keap

foole that *5f

Escarpment. It would apresr that the materisl on which this

et is mgaﬁ i at prosent being atudied in Amorica anf no

ﬁﬁﬁﬁi’iyﬁim‘zﬁ have m far basn pubilshed. , |
From the more northern parts of Africa, ﬁiﬁ?ﬂﬁa {1§&§§'

described o foeall enz-emﬁﬁ;@wi& from Zenya which he nonod

Popie (83 popdthecun) seroncotensis. {(Districh thus ﬁf}};‘mﬂy '

ﬂgﬁiﬁkﬁpﬂﬁi only morits cubgeneric slatusi. & cood
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fooale condidble end a nuaber of ieolnted to-th ar- mowm of thio
epccicos froz the zroy tufo of varlocur rorgooc in the South Cerea-
“F°t1~- hpﬁ—no_nkpll zagorial.yan chfar boon rounﬁ,_:LEiFgg;?pr

_— —

connrec hio catordcl vith tic foccil oreeton, g;pqnﬂéhonnn omnlgi

Jdpcuo caf tho otlll 1living opeeiocso, Innio nounnand {‘ntoehio),
{im 1039, Dictrich doscribed co—o oinplo teeth froa tho Lato tyncy

rezfon {Lnotolll), Tanpronyizn, ao Eroio op. ef. ncu—-ani).

A for ac can bo scea from Dictrich's drawinzs cof photo-
craphe (anf these cre not very clear), tho tceth of hio epcclco
do not anncar to chov the typical Siroplithocurs rmolar pattorn
(oce Chapter €) and in size (occe Appendix II) thoy aro rother
o~allcr thon thosc of S.oocunldi. In both corphology omd cizo,
tho tccth oocm coro like thoco of the cmall fococll fornc of
Poplo ond Paroraple, but without skull romains, 1 would scen
unuico to nttcapt to olorpify this opecice gencricenlly.

i ‘Dletrich clro nentiono o foaclliccrcopithccoid fron Clduval
Iv‘deecribcd by Pecoane, accordins to “lotrich, as a "Fapio (8) op.”
- but he €ocec not compare or deceridbe th2t matericl., He is
probvably roforrins to the juvenile shkull actueslly descridbed by
Renane (192%) os a "Papio op.” In thic spocinen only onc porcancnt
tooth, I, 1o fully orupted but 2 4o visible in it crypt. From
Fo—cne's photo~rephs the tocth antcar oiciler in structurc to

(and Parspapilo) 1 '
thooe of Pnpio/cpn. Tho dinensions of 10 cre: 1lenzth - 10,9,
oan” brordth - 8,5r;., vhich aro ecalleor than the equivalonte in

S.,oounldl end P.(S.)ng cnrotenolis. (Tho diconcionc (1 x b) for

S.00vnlal in nilleactere ero 12 - 13,5 z 10- 11 anf for P.(S.)
gcron~eteonsio, 11,5 x 10.5). Even though Juvenile, the skull shape
is clearly that of a Papio. rather than a Parapspio.

Ockloy (1954b) hes recorded “tocth and tus licd tonco of a
fosoil batoon, probably e large onccleo of Paplo” from Tuin Rivero,
northcrﬁ—Ehoacnin, but an yot thero hoo been no Gotaliles Gceserin-
tion of thceco cnecinens., [econtly Br, H.PLC. COOQE Irinfily chovceld
@o o cinglo ieoleted tooth vhich 1o ono of tho o-ccitens referrcd
to by Coitleoy. it 1s & rale loft upper canino of cither o Parp-

paplo or, morc robably o 2111 Pardlo cuch aoc P.nn-usticons. 7Tho

zosicl croove ie rathor btroad ond thorce 16 o wolllﬁcvoloped weor

facet on tho ¢icto-lincunl cigo. Tho top
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portion of the @r&%n‘ﬁf“ﬁ&ﬁ'ﬁﬁsﬁﬁ is mizgzing sud the resuldinE
aﬁffaea i# grzooth but has two desdsp grooves punning from the distal
tﬁ tﬁg.liﬁgéal surfacos, _.azihaugh rossibly csuseld by excopbtion~
al wosr, éamégé or malocclusion, thé ghape of, and the grooves

on, this surface also suggest the poesibility that this tooth

moy have bern artificially worked sfter desth.

There are thue new five speclon of the gemus Paplio kmown

from Gouth Africa - fgﬁerasail {E.1z0dl, E.robinsoni, P.onavsil-
tops and P.gpelpeus) ond one 1iving (P.ursinus). They are

all ¢lesply se@arabla on SEull e %aaﬁh,aiée and, in'mgaﬁ cooes,
in ﬂknli morphology ns well. Dentnl siructure iﬁ.ﬁﬁs:?arinua
apeclaon it very éﬂmilar'bnﬁ{thera are ceriain conparatively

mloor differencen,
Gonus: Faplo Erzleben, 1777.

Diagnosic: (o5 beoed on the South Africen fossil and liviag
, spgciﬁslﬁal?i. ” |

_iha genus is characterised, parizaﬁlarly in the nmmnles, by
aflﬁngs aeeagagriig elongatel dog-like snout., In pr@fiiag the
dorenl curfece of the pugils gﬁﬁvﬁ & sharp, déistinet ércﬁ‘iﬁ the
';1n£erﬁﬁrbital rggi@n and then o much mors gradual slope ﬁéﬁu teo
the slveslar polnt. Particulerly in the pales, the pustie
dorawn is greatly fiatteaa@-aaﬁ‘thﬁ‘ﬁaxillaryArid;ea arec wall
,ééﬁeiépeﬁ; A maxilliory fosos i ususlly precent. ihé CUBDS
on the molars are more or less sub~equal, nithough the nesinl
pair is eimost inveriably slightly lerger thon the distal.
: mﬁ@ra\is eampaﬁaﬁivéiy 1&%%1@*&5%@10@@9&% in thaene teotlh mesial
or distal to the four main CUEDS. ’ﬁﬁrphelegicailﬁg the toalh
are iﬁﬁiﬁtxngaiahab%evfr&m those of FParanscic. Sezual dimorphisn
ig nerked imagil'ﬁhe specien of thia,g@ﬁus, '

 The type species ig Paplo papio {Pesmarest), 1820 .

Peplo izodi Sear.,

5y

Peplo isodl - Geor, 1526, A - -
Faplc pfricsnus =~ Ersom, 1934, (Probebly AD,946)
Papic izodi - Jonet, 1937.
Foolo 1z0di ~ Broom, 19480,




Paplo dgodl - Broon, 1§§§~
Topio 1zodi - Dort, 1939,
Prodg dzodl ~ Hopwond and Hollyficid, i?&ﬁ

Lactotype:
A bedly Soangol a?ull {ﬁﬁx§§23, almaet ﬁertaiﬁsy of o
femnls, nelactoed by Jones (1937)., Only. fraﬁﬁﬁﬁﬁﬁ of throe &Eﬁﬁh

ars prosent.,

Rapository of type:
 ‘notony Department, University of the ¥itwatorsrand, Johone
nooburg, South Africa.

Type eite: |
| Taungs, 6&@5*??@%&%&65 Bouth Africn.

&efagrﬁﬁ'maﬁariazi -
Tﬁrée specigono all'ﬁf”ﬁﬁﬁﬁﬁ cone fron Taungo. éﬁ.?ﬁﬁ is
& f%ﬁ&lﬁ mizzle with 1to bedly dopoged nondibls ﬂﬁﬁli 3£ta¢&aﬁ*
EXZXXEXXEREZXZXERE " TelZy & mosrie with t&eﬁh, by eﬁmparﬁasﬁ
with AD,946, ©is virtuell y 3@?@@3%1?‘31&@/?@@&1@ apeﬂim@ﬁ
aiﬁhaﬁgh"?iti lacks canines; CT.5357 18 an endooronial past
and - ﬁanagaﬁ m&aﬁibie of an i&éiviéaaa of unhnswn sas hu% from
its oversll size, ﬂrnbﬁﬁlg alsa & Temale, Bo male sgacimaﬁg
cfﬁthla,sg&ciﬁs are thus ?acan, f yeﬁiman 20,993, vhich was
inciufisd in thia spocies by Jear {19261, has not haeﬁ ﬁiscusaea
mslii conaiste of a colvariug only onf gta effinition would

gﬁ@m’%a e uncorteinl .

Destription: (Fige., 55 « 58,

. The ouscle of AD,992 i slighily eruﬁheﬁ and 61@%@?%@&; and o
small portion of the inter-orditol region of AD.9%6 iv missing,
ﬁs@@féihgéiﬁﬁa@ f?ﬁ&bwﬁh.ﬁf these epecimens it is ﬁi@gr:ﬁﬁat
in the:famaie~ﬁf this speciat, there i a sharp drop iﬁ'thﬁ'iﬁtgrﬁ
corbital reglon foliowed by o more gradusl siope Govm to the posts
erior morgis of the saonl aperture. Tho conenvity in this roglon,
as 99&& in profile view, ic almont ap grest ns that im Thoropithesus

polofin. Although woot of the calveriup iz micoing in the

specinen with the conpleteo susslice {40,586}, and the entorieor
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part of the guszlo 1z Ioet i’mz‘: the spoeimen with the complate
ealvariun {mg@ﬁ} it ie@ Qfmﬁ ﬁ?}ﬁﬁm Shst the fomale muzsie
wan r@btimﬁy long and m@m«*ﬁka
in &Eﬁ% it ean m poan that the :@gﬁmﬁa gm&a%{ of @m
mﬁm is a;.%ua‘.@r ab m’*ﬂﬁ% %@ level of the m&&iﬁz half @f’ %&3 -
gud tuam a**pw kA m thros mfrwﬁrbz {2l *@rmé.m on the |
maEilio b@i@w the orkit, iIn neiiber of the tuo fﬁmzz«} ammﬁesm
ﬁe@ermgé above i Lhers any tra{za of = maxiilary i‘aﬁ@a on the
iatersl aﬁm@c@ of the muzcle, " A notable §ifforence hs%z:em

the fezale af this apecion amd thot of Zerapenic

ghown in the corpnsl sootions throeugh the posterior #m T the
rostrunm of the muzzles of the two spooles {Gear 1996). The
outiing of such o soction tokes the form of & evooth ourve in

. wheoreas in Beanbi

211 upe it 15 wory restangular and forme
roughly three sides of & square. S
Frop the small poriion preserved de 4% %ﬁ’ﬁ‘l&iﬁ nosn %’ﬁaﬁ the .
suprecorbitel terd ware moderstely dovoloped in AD,OAG -’im; ratner
iess weli Sovelopsf in 3;&,9*6‘ ¥ An 'ﬁ}?ﬁﬁ of these female Apsainons
there in a shelisy tronaversc groove runndng sorois the calvariusn
behing the wz*i. In @&@’?, the only npscipen i’mm with
certainty vhich has the esiverinn £airly vell prescrved s there
is & slight eminence of the fronteis in the nmidline behind this
~ groove. On the right frontal bone of this speciven, 6 emall
m&:&i@n of the tonporal line con be sesa and 34 io falriy wi

ﬁe%lﬁg;a@, & poviion of the dorasl wall of the calvarium is

o then wiosing but the 1lino con sgein be iroced on the posterdor

part of the *m;*ﬁﬁﬁaiﬁ 'an i% is very wenk and runs pinost
pereilel to, ond @m@; 20 mm. é"mm, the sagittal suture, {%here
15 of courno no esgittal ﬁr@ﬁa present}. At ﬁ%ﬂ%_&e ievel e
oE %Jw ?&#ﬁz&&; the 'ime ﬁﬁiﬁgﬁ la%ﬁzﬂai;%y to Join o ridge in
thie reﬁmn which is ﬁaaﬁ?&m below. B | )
Just below the mgb&mﬁ suture a prominent ridge io formed
Caround -@ha back of the skull, There is o brood, f&&f%g ffgge
groovo ohove ik and o e&alhww ono bolow, ILatorsily,/becomes

1 Iino

'ﬂ’ﬁaﬁﬁf“ and svontually, after baizr% soined by the Lenmpor

{as degceribod sbove] it appesrs to0 Join 'ﬁm Vv-za’w woak nuchal orest
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balow $t., {One zamot be guite cortain of thin so the bone

in tho mastold region is bodly dameged}. In tho nidline, the
‘ ’ probably

‘erost of the ridge is cbout 12 mm.  sbove the nuchal croct.and

forms the most posterior pavt of the ﬁﬁiﬂ?&riimm  the inlon
region hoo unfortunstely been loeb and the base of the skull e
too badly daraged to thow any detailed 5wuet,we, |

The upper émtﬂi.m of ﬁﬁ.% i mootiy o841l aﬂbﬂ-ﬁmﬁ in

matrix and all that repaing of the testh of AD.UGZ are threo

’bmmn.mlm, E‘-@rﬁﬁ;ﬁ@t&m cpecimen 1,13 hae ail three molars
progont ant well presertef. From the buceal surfoces of the

mpper tooth of AD.DAG, tho only parts of these beq%h»t?ﬂ;@imﬁ,

it con be goen that the central incieor is Mtggesr than the
latoral and thet tho lottor tooth does not lean strongly mesially

 ag in most othor Fanis spoclen. Ones can alse oog thot the

L ic of tho ool fensle type and the two premolars both appesr
to Im diotally. The molorsz on .13 ahov no uwmmsual foatures
and in ssi 20 arc sisilar bus ponsibly alightly. iaz*ger t,mﬁ t.haaa

ot ,&mf&- icuus. Onlike the latter specien, there is only

vaz%;r aliaht refuetion of the ﬁmmll port of HBS Thore agppone
t@ bo ﬁ;&&u msz:&sﬂ:maﬁy mesio-iinguel cuspulies preosont on all the
molare. | - | |
Fhe sex of the Post available mandible {CT.5357), cemnot
e detormined z‘zﬁh aﬁrtai'my %ut, ae atatod adove, is probebly
that 0!‘ 3 i’@:‘:a;a. The uppor w%wi@ poart of the symphyole

and both ramd heve unfortunately ?meﬁ 106t frﬂm this apecimen,

The only feature worthy of comment on the doneged esrpora is

the ahoonce of mandd tﬁiiar i’ﬁ;&ﬁpﬁg The only other known mondidble,
AD,9%6 Lo frog its oxsll oonlneo c:mnriy thot of o femele. It

is howevor, oo ﬂmmmé and eroted t&a %:e of any valve at all for .
ﬁeeerimmzzi Hoat of the buceal surfaces of P and Py of
AD.S%C, and the bucesl end seciugal surfacen ﬁf Hy and Ej of

both this gmcimn ond CP.5357 ean be sesn, Fron thie vostricted

- view of the lower dentition pll thot con be nénisix eoncluded

ig that thene teeth appear Lo show no variatisne fronm the Papice

Zarsponic petters. On both M, and H, thers ore meslo-buceal
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Teble Yz. Hoaourements of the skull of Poplo izodi.
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plo 1zodl female (AD.9/6)}, Ckull and part of

Fige 5. It
“*"*11‘1‘! ~ istoralifiew.! =x 1.

Fig. 56. fmh (T.13). Occlusal view of
upper .%%
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Fig. 57. Paple ;@ tsex (CT.5357). Latersl view of mandibuler
- fragment and teeth, :i.

- ‘gox (CT.5%57). Oeoclusal view of lower
Vig. 5. Junip dnedy e
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grooved present in front of ithe protoconid. in pize thooo testh,
iike those of the upper jaw, appesr to be 6lightly larger than

thoso of F.antiouns

sonpurents:
. Bee tobler Oa, b, ¢ and 4,

Fenorks: ‘ .

The shape of tho femnle mue Elﬁ xﬁB,§§% and 40,876} tleariy
chows the resson for roferring %heﬁe‘spﬁcim@ag,to the genus Papio
rather thﬁn,ﬁgg%ggggg a8 proposed by Broom (1940 and 1878},
“hersen in Paravepin (as deseribed in Chapter 7} %ﬁ@'ﬁﬁ?éﬁl
surface of the muzele, g vlewed froo the &iﬁe; only chows &
ﬁiigﬁh concavity from the glebells region to the posterior mergin
»aiAtke nozel aperture, in thess two tpocicens there is the dlatinct
shorp drop én the inter-gorolital region, followed ty tho nore
gradual slope doun to the pectorior nmargin of the rnmeel aporture
%y@icai of Ppplg species.

By ansiogy with the other cercopithecoié aspeocies, and those
of the genus Papig In partieular, i1t would seon virtuelly certnin
Felzoll

thul tﬁe sinle muscle in was very similsr Lo ﬁﬁaﬁvé§ tho

fenale ond hod e similar drop in tho inter-orbital repion. In
a8ll probability, the musile in this sex was also ?elsmiwgiﬁ {and

gbsolutely) longer ihan in the fesals ané showed st lesst some

é&ve&ﬁpmﬁn& of the maxillary rifges. Hoxillory fﬁasaﬁ wara
. probably s&lsao pressnt, The murslen of %hs qupalB ﬁpncime :

(T30 and CT.ﬁﬁté} digcucced uﬁder‘ggggggggﬁﬁ, d0 not ﬁ?ﬁ&ar to

it this &eseriyﬁ*an.
Popio roid i Sp. nov.

ithecus incens - Broom, 1900,  (SH.2).

~ Tarapapio sp. ~ Robinson, 1682,
. Eapic ©p. ~ Dokley, 1054 o and b,

Holotype:
5 good male muzsle, SH.5S5, with slmoet complete demtition.
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Roponitory of type:
Tivision of Yerichrate Falseontclogy anﬁ Thysicnl &a%hr@yalegg,

“?ﬂnavaal unous, Frataria, Souvth Africn,

Type site:

Sworthrans, Transvsal, South Africe,

I matericl:

Thors are ninety<twn epecigens fron Bwartbrans, eix from

Cooper' o, thrae Trom Swardkrone 11, and one cach from ¥
ﬁlaﬁ@gvam@@ Skurveberg a6t Dolt's FPerm. {Faf the nuzters of
%&éa& specinens see tables 10n ”’ﬁ}d

"?;%E‘ poterisl fror Swarthrans includen:
‘& second goof zale muezle iﬁﬁtﬁﬁﬁﬁt {fio matericl of the msle
enizoriun is kﬂgﬂﬁj, |
£ very geol Temnle skull Y8EK.G08) in which the muszzlc iﬂ somevhat
‘ ﬁ;@%arteﬁ gnfl tho calvorion Z&ﬁkﬂ the %aavi reglon.,
ﬁﬁﬂtué? xezale specimen (BE.G57) showlng the muzzls, ,ﬁiﬁ Y0~
metie srch and left Intersdl anf basal portions of %he‘ﬂaivari%mi
& vory cood Temale muzzicvaaﬁ palabe [SX.562), |
£ fepsle mendible (SK,407) eomplets except for the remi,

From Skurveborg, there is the posterior part of the muzle
gnd the antero~fornal part of the ﬁaivﬁ?i&m of o male,{ﬂﬁgﬁi,.

Amoug the specimens from uaayer & there iz & particulzrly
goot founle monbible (001344 which only lacks most of the raui,
and slisn specimen U0 1348 which 13 the mlmost cogplols mandills
of a_aﬁvqﬁile nale,

Prom Bwarthrans 1I thers is inclufed an zlsost complele skull

@f‘ﬁ femole {SXIT1.25).

Dopoription: {Tipn, @3&.
The muznrle dornum of the male is very £lst, mors 80 sven

thon in Poursizus. Aleo, the nasels lic slightly helow the

level of the maxillory ridges &nﬁteaé»sf rigine progresoively

higher shove then tﬁwarﬁa the gasﬁeriar part. of tho muzsle e& the ey

o in,%hs ehoons baboon, énaiher interesting fecture of the nale
ie doreum is the Tact thal thﬂ-umﬁ waxillee neet in the
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riidiine ond cover the pasel bonen from about the level of the
infro-orbitel foranmina to about lcm.betow the neeion {SE.560).

Gf 211 the snecivens of F.ursisus in the mmmmsﬁ of the Tranp-

vasl Huoeus {about elghty in all) a similar festurs wes found to
ooeur Ju only o siogls fonnle spevinen {’i‘ﬁ&iﬂ% - gl mmﬁ hore,
the msxillae only jolned for about o contimeter at the levol of
the infro-orbital foramine and then peparated sgoin, The saxiliary
ridges of &he pols of E.robinsgnt are broadsr bub lesy rusged

than those of the some gow of

Z.urgings and the nasgl ﬁp@ﬁmm |
in the ‘:zarmar species s siso rather Inrger. In length the aéla
muzzle ie ghorbey than that of 2 %ﬁﬁaﬁ {121 om. an compnred Lo
147 o) ot in bresdth, 1% 1o obout epunl. The gale polete of
the %wo spocien ig veary ami}.ax But thﬁre is "!i‘sﬁ;&lﬁ% avar ihe
posterior palstine foramén in P.robinscni. The zygomztic erch
of the mm {SK.602} i1e less robuet than thet of t%sé chattte |
' The muzale ﬁormm of the Skurveberg nsle specimen {EB;‘?} is
uﬁ:ﬁs‘r ﬁ"x&uﬁly ﬁaw&gﬂﬁ in eﬁ& g4diine m& 1% connot be mecn
whether the maxiilae overlap the pasale. The genersl ahapﬁ of
the mu&zm lz, hovever, very cimilar te that deseribed sbove fov
%}w Fﬁ&*&‘l&*mﬁ specimenn. Tﬁe ﬁﬁa’?&" of the orbits and the degres
of éwahmmt of the aﬂpra*ﬁr‘bital tori sve vory simlilar to thoso
nf the male of F.ursinus. »

The femolie puzels of Porebinsont ip chorter but of about the
sano brosdth, hoth on the dorsun and &3 the slvenlor morgin, as .
that of the Tepale chaems h&m;i, ,&E;m# the naxiliary videgen
aro not oo well developed nor g;gf‘?e tko mexilisry fooese guite an
inrgs (BEG62), 1t ﬁma not. seen as Af the nmaxililoe m&rm@aﬁ

the nasals in this aex (BR550) wb at the point vhere spmim

BE.B62 is broken {amst mfﬁ Qm!;g‘mstex* below t&w infr =orbital
mayrgind the nzsal bones are only &%mz!' 3.4 e wide vheress at

the aﬁﬁiva“eni. pamt, in the fenale of araimsa thay are 5-.,, - Gide

wide. The orbifs, ugﬁeﬁmtic m*ah o aalvarim are v&;‘*} gimnsr
in ghape to wme of &w chaeon m*tmrs erid s;ﬁgﬁﬁg ama%.lar in
211 of thelr Almennions (5%X.098), TIhe depres of development of '
the tempersl lines snd the pushal erent 16 wuch the sume in hoth

ﬁpaﬁisag The palasie i af @f;ugl Tftama{iﬁﬁn ot shorter end gore



borsechoo-ghapal than that of the famaig of P.ursinug. Ihere
| auppeny o be ne struciursl ﬁiff&?%ﬂﬁﬁﬁ’in %he=m@ryh@3ﬁgysef the
pase of the shull of the Swe speciss {BN,557). - 7The greatent
 lemgih of the fepale skull of P.robiy
less than that of Py,urpinua (mesn length in P.robinsoni = 1%0mm.:

onl e poather counsiderably

e = Lrhmm. Y.

The Tesale skull from Swarthrans II {8811.25) is very similer

to those of the Temalen from the type site deseribed stove.
Rowever, the constderable asoundt of damgme ond ﬁisﬁa&%&an,in all
’@E”zhﬁﬁs specinong, ﬁnﬁ oleg in this one, spies ﬂﬁ~ﬁxaﬁz.¢g§p@?isaﬁ
- A3fficult, In would sesm that, the oussle in SKIT.2% may have
1‘haﬁn\naﬁraﬁazvanﬂ the 1ina tﬁ?éugﬁ the tooth row @gre,gsnvﬁx'
outwords, Aise, there ave ﬁcagiﬁﬁg ﬁiffé%gn@askin the muzsle .
*'g@fm but this latter recion is portioularly befly crushed in
 the Swartkraons 11 mpﬁ&m&a end it 4% Mfﬁmm to be certain,
Sim&larly. tha—ar&iia goen raﬁher smailar end the aniverdan
roethar fietter bt aﬁaza ﬁaasga and ﬁia&er ion moy well be tha
emise of the spporent dif ffarences,
- fhe toeth of tho two sexesn af&&@gg%ﬁgggﬁi show parked sorual
ﬁim@rghéam»gaﬁ alss geoveral iaﬁartaﬁﬁ.ﬁiffsrﬁneeﬁ froo thelr
eqﬁﬁﬂ&ﬁ%ﬁﬁﬂ,iﬁ,?;ﬁgﬂiﬁgﬁg . Exoept for the inciscre, ef:@hic% the
there ore nene Inown of the mole ond only ope very worn set
from o Temple {(S5E.57iR}, good eremples of all the teeth ﬁf the
-~ upper fentition of ihie spaclen have been found, Tﬁ@rﬁéﬁﬁi@
~ upper Ineisors onl the £ of hn%h serez appear virtuslly Sndist-
: iﬁgﬁiﬂhﬁhl& from those of Ehs chaton bakoon bob h.ia Piz@ aﬁé
ghape but the uppor yraxalara of the two species ﬁlffﬁ?’?&?f
@@ﬁﬁiﬁgrabﬁg. _ |
The uppsy promolars ﬁf;%@ﬁh nexes of thic ﬁ@ﬁ&iﬁﬁ@ &f whieh

thére are seversl gpecimpons {o.g. SK.602 and BR.S55 -~ onles
et BEL.558 and SR.55T - fﬁmaléﬁ} argvﬁsﬁﬁﬁaewaﬁag‘iarga? then
thono in the eorresponding sexos of jg;f,ﬁaunn o wesn valuvan
abin

»ga? the Buartkreong g a1 prﬂmuiarﬁ {with the @gﬂi@&lﬂﬂh

=

figures for F.ursirus in brackets} are:~ b x 1or 1{%}, in mm.
sale ﬁﬁw Y6 T 113 (749 % G.7): Pa 10.2 x 8.7 (9.1 x 8, 3)’
femals 3 PO~ £.4 x 8.6 (6.9 x 7.3 P4 9.4 x 7.5 (8.2 x 7.3).
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on ?3, the extension ﬁfvﬁﬁé'aﬁamﬁl~§ﬁwn onte the mesio~bucenl
raot in both seves is grester than that saén in the sguivalent
sox of the chaena baboon. In the mzale, this extension of

eriomsi is very greast and ﬁimiiag*&n,apﬁgaranee to that iﬁ the

eguivelent tooth of the male of Fapie gnsueticsre which is described

below, In both pexet, v3 alno lien very close up againgt the
£ tootn (SH.602 - n malo and SK.57iD « a female) and the omall.

b,
sursinus ins here absent., P 1o an

oxtrenmely large %ooth but itz sizs In Que bo a;ganera1>iﬁéraage
in ite @imensions ood not to @ greater degree of molarisstion.

The upper oelars ave very sizilar to those of E.nrainue

et the duscal surfeces sre 8llcghtly more verticsl and, beossuss

of the rather large contect facels, thg-%ﬁéth'aggaax o h@;éiigntxy
ersoped. Mesio-linguslly there is & veorBlceal groove on the
iingual surface and mbslo~miccally there a#yearg-tu‘ﬁﬁ a szall
@ﬁ&?ﬁlﬂ.ﬁﬁiﬁﬁﬁ bucesl surface ﬁ? glmost 811 the knowm molurs.

On %ﬁe*ﬁiﬁﬁnl cingulun of nost @zﬁmgiéa af‘ﬁs there sre gnall
ﬁ@%ﬁi&iﬂrg cuspaies and wt of SE.456 and 9E,4%8 have sznll tucesl
&ﬁa&a&éﬁg cuepletn, The wear and rost errangsoent sre ginilar

o bthoee described for Raprsinus and in size, they have almost

sxnctly the sese proportions and oversll dimensions,
Tha tvo male upper teeth Trow Eromireci (EAUIE0) and the
teeth on the two rale maxillse from Cooper's {€0.134D ang o, 1068

anft G} oers slightly o581l In most of thelr dimennions vhen com-

pared to the male specimens frow the type site. liowever, the
extonsion of the mmaumel dows the pesie~busesl roct is the sane

a8 thel dencribed above and in genersl morphology they alse

mateh the Owertirsns specisens well., . Thare wre ﬁ@iﬁ:}ﬁ;ﬂigﬁéy
nesio-bucenl and mﬁﬁiﬁﬁiiﬁgﬁailﬁﬁﬁyﬁléé ﬁn,ﬁi ord ﬁ§:@£ 8ll three
specinens, The teoth of SEILRT end the slwll frogment frop
Glafyevals (Gl.1i} arse both of femnle snecimens and they are
virtusily identical to the Swartkrene female teeth it mOPPHOlogY.
in size, most of tholr dimensions are slightly smaller then those
of the Seartirsns femeles but a few ars larger {sas takle 100},

fho svailable mendibles are mostly rather frogmentory and
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in nono are the rami prasent. There are several specimens of

the male lower Jaw and In these the synphynie is Tairly long,
stretehing back se far a5 the level of the dimtel part of Py
(585723, The incisnl shelf in thio sex alopsd down and hack
much the sase anglo as in‘gzgﬂgggua but the saterior surface
of the ﬁympagﬁzs is not quite an atesp as in thet speecles {(BK,572
and SX.568). The maxillary fosos o af varieble slze ang &epﬁh
{85,408 ond ﬁa,é?ﬁ}u In the fﬁmale-maﬁﬁﬁble the symphysis 16

broader and the corpora are Turther spert than im the corress

pouding sex of P.ursinus (32807}, The mgxiiiarv foaosa Ao

vory shallow {SE.408, Sﬁ'&ﬁy end SK.491)., The foranen symphy-

esosun and tho pefisn sagitisl aaﬂal tﬁraugh the symphiyolis can
be seon in specimene of both aewes, | _

The mendibles of the sSnecimens from Cooper's, Bwortkrsus II
sad Eﬁzﬁ*m Farm conforn falrly clogely to the sbove ﬁ@ﬁﬂ?ﬁ@ﬁiﬁﬁ

with the ﬁﬁ?ﬂiblﬂ excoption of the dopth and chapes ¢f the saxil-

Jary focte.  Of tho male mandibies, the fossa of 00,1388 { an

lromoture specizen) in perbeps siighitly deep per thon thaet in the
puortirans specimensand that of SKII1.26 is rather o lot Gceper.
In the female lowver jave, %&ﬁ»maxiilayy foess of HF.20 ig nioilisr
$o that of ths type 6ite foummles but the fosss of 00,1344 je
conniderably deener. |

ﬁiﬁ& the exesption of mule inciAors, guite o nmber of each
of the different Lypes of lower teeth of Lotk pexes ere bnown,

The femele lower incisers {(SK.AI0 ang FR.AZTY are ralheor worn

but seom in no war distinguichable from those of the female of

: gy . " . : : L - .
P.ureinus, Thers 15 o5ly o single Lsclated mels C of this

spreies imoun, (BE.S3D} and it ceams very similar to the equive-

lent tooth of the E,ursinug mele bul it shows an excephioncl

amount of weor. Thers sre three specimens (8,420, SE.421 and

SE.E0T) with well pracerved fﬁm&)& T tooth nrecont and thege gre

ax#ﬁ<very girilier Lo %ﬁeir egaivaxants in the Faursinue fomale.

Year on th@1£¢ﬁala T of spoeimen SE.421 is great ond 1% ig moiniy

on the lingual murfsce o0 In the famale of

Thoe m&ia mg ie chordear and broeder in P rol
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B.oreigus and the anterior fovea visﬁ, O8) is also considerebly
lerger. . Wear is slso §ifforent on this tocth and specimens
5K, 406 anéd BE.LZS chow that the {acel on the mesiel oxtension

- 36 spirel, sbtorting aloost horiscntel ot tie dictal part of the
tooth snd wmm.-g over ’@aﬂc&zig to bagone toraliel %o the isteoral
surface of the corpus at ths mﬁsia?; end. The female Py in
broader and longes thon in the female choema baboon and the
snterior fovea im pgain sliisghily larger {87.510). In both
sozes, By Mo vory tlocs Yo T and in fact overlops 11 hbuecaily.
Both the male zud Temale Py are bronder tut of about sgunl
lengih o the eoguivslent testih in Tyuroinus and the structure
of the teeth in the corresponding sexes of the two speclies is
'var_y simlliar.

The lower m@l@s af both sexes ors very sisilad in olze

to those of D.urninus Let K, is slightly broader and By 8lightly

longer: in morphology, the moin difforences are that in P. robin-

' goni the bucenl surfacos are more vertiecsl and the buscal inter~
eupp clofbs navrower, As in ihe upper ilecth, thern i cvidence
of z:‘:ma?iag, in ths lowey molors,. Sabsidisry cusp Torpeiion is

guite coommon and oceurs,for eaxnmple, m.esiﬂﬁ“mzﬁmﬁy on ¥y and Hy

WL, 840 - galos) ang on the cinsulusm belwoen the two

2]

{FE.519 and
madn distel émgs and tha hyposonulid on '}% {ER, 407 « 5 Tesnlo},
There are slse lingunl sccensory cusplets en M. and Hy {SH, 448 - |
& mole). | .
The Sentition of the Swartkrans Il male mondible (BRII.26)
ghows the same oraaping of the molovs nnd overlapping of the T
b:? ?3 daeseribed ﬁ?}n'm. The @a%h arz very similar in phepe ao
- those of the 'sfemriazwaﬁs sales Dl in sice they croe oostly s‘::ailar,
porticalariy in the lsngihe of ¥ a"x% FZ% ‘imﬁr table 308}, The
. teeth of the female memdible from Bolt's Fern (BF.20) agaln

show pimilar erowping and overlapping: in size they vary fros
siightly lorger $o slishtly ooaller than thope of the fezele
specimong from the type site. | |

in ths mmfé wals mendible from Cooper's {00.1348),
exoavabion of the uﬁmﬁ@ﬁ 23 shous t.?sai‘ this tooth ig excepiion~
ally long - 1{k) ie shout 30wmm, whoreas in the ihree ¥Inown
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Svartirans sales 13 is only 235.%5 -~ 24.%m=. Alae,?& ivcns
backwarde rather more then in the Swartirans meles ant theve

te & aroove, ruming up the Btueccal slde of the mesial surfate,
not eeen in those preclmens. The molsrs are-vary‘sﬁmimar»ta
iﬁﬁéﬁ from the typs site. On By there 33 s lingual uocesoory
cuapist, aﬁﬁ aigo two subsidiory cuspules on the peslsl surface,
sue buceal and ons iingual. The t@athAéf thﬁ'fﬂﬁsie'ﬁﬁﬁﬁiﬁéﬂﬁ
from this same site {m,m% snd €0.118) are tadly worn Trut éo
nut sees Lo 4iffer from those of the Lypienl femeles fron Swort-
krens feseribed sboye. In size, the teeih of these twe spocigens
sre alse very sisiler to those of the specimans Trom Sworbirans,

Finally ﬁentieﬁ muth bo oode of a Juvenile skull fronm
Bwarthrans 11 {(SXIX.27} which is, without Joubt, tho most perfectly
praserved cercopithaesold specimen inown Irsn the Sterbfonteln
ares swcavotions (Figs. 6% - 72}, Except fcf‘ﬁmaii'ﬁﬁﬁézaﬁﬁ.ﬁf
the internal walle of the ordits and e emell plece of the poster-
ior part of the palate, the conpliolte skull ang zmordidle with full
é&eiﬂ%cu@'&eﬁ%iﬁlaa in perfeotly preserved withont the nlfightest
trace of @istartion. A0id development has removed 8ll the matriw
arg the fine skull and dental detall an be clenrly seen.

% eomparieocn of ﬁhi%vSﬁEﬁiﬁQﬁ with the twe P.ursinvs suveniles
of untmownn 55%‘@955%&%&& in Fart I, end which are in o comparabls
state of tooth aruption, showe that 1t in zorthologicnlly %ﬁry
gimilar. However, in ekull and dentsl size 1t io guite eousider-

ably smalier and, in additicn, 1B muszzle 1o rolatively shorter,

b

sond ig Enown o ocour at Swartbrans II and im size aod

general morpholozy the 24ull of thie specios closely rasenblen the
afult of Z.ursinus., The 3uvea&1es@ge@iwén;ﬁeeﬁriheﬁ stove 15
slgo froo Sworikrons IY and ﬁim&&ﬁfl?-@lﬁgei?/Féﬁﬁﬁﬁl@ﬁ_iﬁﬁ Svvon~
ile of P.urglinue in zorphclosy. It &iffers, however, in absolute
and rolotive size in such o way of io sugrest the poosibility of
1te buing of oppeoite sex, It would thorefore gesm probable thad
the tve P.urpipus Jurenile specimens of unbknown sa% are moles, and
epecinen Sﬁiﬁ.ﬁ?lié a Jurenilis fezalo of B.robinsoni.

This probe®ility 45 strengthened by the foot that the



L

{

b%}u

&geiduous solaps ﬁ?‘ﬁxil;ﬁ? are Smailﬂr‘thén those of C0,.108B

‘and € vhilch 1n definitely an do-ature nale of P.robinconi. The

Ilatter are in turn of & gisiler sige to the two juvenllo Z.urginvs
npotimons. [AliNough the dc of 02,1068 and C 1o osaller than
that of the P.ursinues  epecimens, 1t 15 trosder and mesic~Gistally

lovzer than that of the Swertkrans II Juvonilel.

foe tubdies 108, b, ¢ and 4,

Fenmaprus:

Thieg new species wag ereated Tor a lorge fossll forn of Fupl

whieh in the prefoninant ceranpitheesid found in the Swartirans

deposit. It o consiferably lorger than Peylo snvusticops and
in sd@ition differs from thal opoeies in oiber wape ce demscribed

ahbove. Although slmnst as large as, and very aimilar;in'g@ﬁapal

-ghape %o, Paple ursinug, thers are several imporiant dif7erences

in the derth mnd muzzle {(nes above) Wi;ﬂﬁ guite olearly nerid
theiﬁ gpacific ﬁﬁ?&?ﬁtiﬁﬁ- Provicusly, Broom (1940} hod refer-

red a specimen frog Shurweberg (8§8.2) %o Dingpithecus ingens,

probehly oe thatapeclon was ¢e only large foeell baboom known
at the time anf had been descridbsfi from That olte. . The anecinen
has no testn, tubt the muczle chope, as far as can be E@@ﬁﬁ_égreeﬁ
with thot dosoribed for thiz mew opecien. = in a¢8ition, Hobinson

{1952} peforrsd to o Porecapis from Swortirans end Oskley (39546 a

Cand B) %o o PZaplo. Both wors undoubtedly specimens of this pew

speaien,
This speties probably alas goours st 3@@&&?*$E'Krﬁﬁﬂfaﬂii'
Swarthurans 1X, Cladyerale sn? Bolt's Ferme nfortunately,

there are, in <08t cenen, only &iﬁhlﬁ'f?ﬁ?ﬂ@ﬁﬁ&?? ﬁyﬁ&iﬁ@ﬂﬁ

- #mown from thene sites {and Sihurwebsrg) and thope do not pateh

_ﬁhﬁn@ ffmm the trype pito, or eacth other, gulls exachiy, feceube

of thaif‘tﬂ hﬁ?sgivaz aimliority. 2t would soon proboble that
gize .
the slight/@1fferencos Letwaen thenm ere only minor intra-cpecific

- variationg éuﬁ»t@ goail tine ?Effﬂ?@?cas hetween tho giton of

to local population effects ot ?hm saw@‘%ﬁrizan. hon
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'THE STATUS OF PAPIO RHODESIAE
(HAAGNER) 1918

By L. FREEDMAN

Transvaal Museum, Pretoria
(With 1 Plate)

HE status of the so-called Rhodesian baboon has long been a contentious

problem among taxonomists of the Southern African Cercopithecoidea.
First described by Haagner (1918) as Choiropithecus rhodesiae, Allen (1939)
reduced it to a subspecies of Papio cynocephalus while, recently, Roberts (1951)
re-instated it as a full species, P. rhodesiae.

Haagner’s original description was based on a single, live, male specimen from
the National Zoological Gardens, Pretoria. The baboon had been received in
1913, together with two other similar specimens, from ‘Central Rhodesia’ and,

‘noticing well-marked differences from young Chacmas’, Haagner kept this
specimen to see whether these differences would persist. The fate of the other
two specimens was not recorded. Some five years later, when he considered it
adult, he described the animal. His criteria for creating the new species were
that it was larger than any Chacma or Yellow baboon he had ever seen and that,
though its build was like the Chacma, its coloration was similar to the Yellow
baboon. The baboon died in 1924 and its skull and skin (T.M. 4078) are now
in the collection of the Transvaal Museum. _

Haagner later (1919) extended his description of the species by describing a
skull and skin from Marandellas, Southern Rhodesia. Roberts (1951), who
considered the ‘type’ valid, referred this new specimen to P. ursinus griseipes to
which subspecies he considered it more closely related. In the Transvaal
Museum there is a large skull collection of P. ursinus and a smaller one of
P. cynocephalus; the skin collections are, however, rather small. An examination
of all these, together with another group of P. cynocephalus skulls from the
Kaffrarian Museum, Kingwilliamstown, leaves little doubt that the Marandellas
specimen (T.M. 757) does indeed belong to the ‘ursinus’ group. From the
literature and inquiries to other museums in Southern Africa, it would appear
that no single other specimen has ever been definitely assigned to this group
and the status of the species thus hinges entirely on the single type specimen.

Much of the discussion which follows depends on the contention that the
characters in which P. rhodesiae differs from P. ursinus are primarily due to the
single known individual of the former having spent the bulk of its life in a ‘zoo’.
That animals in zoological -gardens often develop skeletal abnormalities is
a well-known fact—an instance of osteomalacia in a captive baboon, P. hama-
dryas (Ashley-Montagu, 1935), being a case in point. Several other baboon
specimens in the Transvaal Museum collection support this viewpoint. Because
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of the pure and often synthetic nature of ‘zoo’ diet, vitamin and trace element
deficiencies doubtless underlie many of the skull abnormalities found. In
Haagner’s type, the whole skull is rough and pitted in a most unusual fashion as
may be seen from Pl. XXII, fig. 1. A P. cynocephalus skull (T.M. 11708)
exhibits a similar roughness and, as it is also a ‘zoo’ specimen, confirms the
ossification irregularities of captive existence. This latter specimen also agrees
with the Rhodesian specimen by showing an abnormal mesial leaning of I2.
It might be thought that in the case of the Rhodesian baboon the left I2 leans so
greatly because of the absence and resorption of the socket of the left I, but the
socket of the right I? confirms the exceptional angle. Of interest in this con-
nexion is the fact that the incisors do not meet when the jaws are closed, and
that the right I; has developed a cavity on its occlusal surface. Another skull
peculiarity is that the muzzle is set at a slight angle to the calvarium, being
deflected to the left.

In the mandible, another P. cynocephalus zoo specimen (T.M. 3191) has
abnormalities in common with P. rhodesiae. In both these baboons the angle of
the jaw at the gonion takes the form of a gentle curve rather than the meeting point
of two lines, and the coronoid process makes an accentuated backward sweep
which is most unusual. Pl. XXII, fig. 2, illustrates these features in P. rkodesiae.

Around the tips of the canines, P; and 12 are deep grooves, while the cusp tips
of M, are marked off in a similar way. The nutritional upset, coinciding with
capture and change of diet, is no doubt responsible, and the markings must
therefore also give an indication of the age at capture. The change in diet also
affects the teeth in another way. In wild specimens, even before M? is fully
erupted, the wear on the other teeth of the molar-premolar series is greater than
in this specimen. The dentition is fully erupted in P. rhodesiae and there is
evidence, to be presented later, that the specimen is of advanced age yet, despite
this, there is little wear on the molars. This apparent paradox is resolved when
one realizes that their captive diet lacks the grit and sand usually mixed with
their food. The upper canines, which wear directly by their occlusion against
the lower third premolars, show the greater degree of wear one would expect in
an aged specimen.

. No definite information seems to be available on the age at which teeth erupt
in Papio, although their sequence is well known. From the markings on the
teeth described above it would seem that, when the type of P. rhodesiae was
captured, the permanent dentition had only just started erupting. By analogy
with the figures given by Schultz (1935) for the macaque and chimpanzee, it
would seem that this baboon was then at least 3—4 years old. Therefore, when it
died 11 years later, it must have been at least 14 or 15 years of age but more
probably even older. Under ‘zoo’ conditions, where animals do not have to face
the elements and natural enemies, one would expect greater age to be attained
than in the wild state.

It is interesting to compare the measurements of P. rhodesiae with a table
incorporating 100 measurements on each of sixty P. ursinus skulls. The table
itself occupies a considerable amount of space and will be published elsewhere
in connexion with the study for which those measurements were primarily made,
but the conclusions with regard to P. rkodesiae are summarized here. In the
dimensions of the teeth the measurements for ‘rhodesiae’ fall within the observed
range for P. ursinus, with the exception of the incisors in which abnormality has

" “already been indicated. In the skull, with the few exceptions to be discussed

below, all the measurements fall within three standard deviations of the means
for P. ursinus, but the grossness of the Rhodesian baboon is evident. Most of
the measurements can actually be matched from the equivalent ‘ursinus’ group,
but this specimen shows by far the largest number of maximal measurements.
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Fig. 1.

Fig. 2

Fig. 1. Dorsal view of male P. rhodesiae skull (T.M. 4078).
Fig. 2. Lateral view of male P. rhodesiae skull and mandible (T-M. 4078).
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Probably, because of its age and abnormal diet, the tendinous origins ana
insertions of the cranial muscles of this baboon have become greatly ossified.
The slightly greater general size, when compared to P. wrsinus, can well be
explained by this increased ossification, particularly of the sagittal and nuchal
crests. The P. cynocephalus skull (T.M. 3191) previously referred to also shows
these large crests. This greater ossification also extends generally over the skull,
and particularly to the nasal ridges and supraorbital tori and, of the five measure-
ments which fall outside three standard deviations, three are connected with the
orbit. The fourth is a measure of the length of the symphysis whose whole
anterior surface is greatly over-ossified and ridged, and the fifth is related to the
aberrant coronoid process of the ascending ramus.

Roberts (1951) points out that the muzzle is relatively short and the calvarium
rather flattened. To this can be added the unusual shape of the nasal aperture
and the very large mandibular condyles. As all these occur in this single speci-
men only, and because of the obvious abnormality already indicated, it is felt
that none of them can be taken to prove specific difference and are unique to this
specimen. Roberts’s criteria for subspecific differentiation in the baboons are
based primarily on colour and, where measurements are used, there is great
overlapping. Until a suitable study is made utilizing cranial and dental characters
as well as the above, it seems that these subspecies will continue to be unsatis-
factory and the precise subspecific classification of this (and other) specimens
must remain confused and doubtful.

Much has been written by Haagner (1918, 1919) and Roberts (1951) on the
colour resemblance of this specimen to P. cynocephalus. There are not a suffi-
ciently large number of skins available at present to discard this difference to
the Chacma with absolute certainty, but the available evidence is at least very
strong. There is great colour variation among the P. ursinus skins, ranging from
an almost black in the Cape (T.M. 7051) to much lighter shades, with some
yellow, in specimens from Northern Bechuanaland (T.M. 6615). In fact,
Roberts (1951) himself remarks that this latter specimen, which is his P. u.
chobiensis type, is very similar though not quite as yellow as the P. rhodesiae
type. On the other hand, a P. ¢. cynocephalus skin (T.M. 3191) is a much brighter
yellow than the Rhodesian skin. After examining these and all the other available
skins, it seems to the writer that the resemblance is by far closest to the P. .
chobiensis colour.

The creation of this new species on the basis of the slender differences of
a single, living, captive animal would seem to have been most unsatisfactory. In
addition, after over 30 years no other specimen has been assigned to the group,
although specimens of two closely allied species have been described from the
same locality. The conclusion is here advanced that the type of P. rhodesiae is
an abnormal specimen but, despite this, can be fitted into the species P. ursinus.
As the species rests entirely on this one specimen, it is submitted that the species
P. rhodesiae is invalid.
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