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The resu] ts of a more detailed stlldy of the fossil 
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wi th the investigatic.ns I'efeITed to above, make up the greater 

part of the present report, but three publications relevant to 
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this aspect of the work have alI'eady appea:'ed. They are: 
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Copies of all these publicati0~s are submi tte~ in 

support of t!1is thf':;is. 
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GENERAL INTRODUCTION 

The systematic investigation uf the fossil Mammalia of 

South Africa was begun towards the end of the 19th Century with 

the description uf a new species of an extinct long-horned 

buff;:\lo (Seeley, 1891). This specimen, ... rh:i.ch had been found in 

1839 by Andre\·' Gedues Bain and which is now housed in the 

Sout~ p.f:I'ican Museul.l, ccune from the banks ':Jf the Modder River 

in the Orange FI'ee State. The Highveld !egioll of South Africa 

ha~ !'emained the principal focus of local palaeomammal08ical 

studi.es and n~nerous publications (.ave appeared which deal with 

!l1aterial re~overed fr'om gravels along the Vaal River, cave breccias 

in limestones and dolomites of the ncrtherr: Cape Province and 

Transvaal, cmd from sites suc!'! as Cornelia a;.'lCl Florisbad in '-he 

Orange Free State. 

of South Africa a!'e 

Until about 

The Pleistocene 

now moderately 

the middle of 

mammal faunas 

the present 

of the inter'ior 

(~ee Cooke, 1963). 

Century lit'lle 

was known of the fossil T,',ammals of the coastal !' ~gicns of the 

sou ther'n African subcon tinen t. Scott ( 1 9(7) de s,-ri ~ed a ~mall 

asseJ"1bli3.gc of Pleistocene mammals from the ZULuland CO::lst, while 

series of fossils of late Tertiary age from the :::oasts of 

Namaqualand and South vlest Africa were 

(1926, 1931~, etc.) and Hopwood (1929). 

described by Stromer 

Broom ( 1 909), in one of 

his earliest palaeontological contributions, described a ne\V equine 

specie::; from a specimen washed up on a bea,::h l'\~ar Cape Town, 

and this was the first description of a. fossil mamma~. fron: the 

south-western Cape Provin.:::e, the area under' con sideratio:', in the 

present investi::;ation. Following on this discov,=ry was a period 

of about 40 y~. a!'s duI'ing ,.,hich very little collecting of fossils 

was undertaken ' .n this I'egion. 

In 1951 the prolific ' Pleistocene fvssil OCCUT.'I'ence on 

the farm Elandsfon tein neax' Hopefiel(J, 'vhich ,;, s about 90 km north­

north- ... ,est of Cape Town, was visited by a sci~ntist for the fiI'St 

time anc. its importance recogni zed ( see ~inge!' , 1957). The discovery 

of the remains of a fossil hominid ( the 'Saldanha skuE') at 

Elandsfontein in 1952 led to considerable lc-:c"" and international 

interest in this site and thereafter a nlAl11:' ~ r of publications 

appeare d which deal~ 'Hi th ge ological, pala~ontol')gical and 

archaeological aspects of tr.e occm'I'ence. These investigations 

were climaxed by a series of systemati c excavations undertaken 

during 1965/6 ( Singer & Wymer, 1968). 
r 
I 
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Another major' event in the south-\vestern Cape was the 

discovery of vertebrate fossils in the phosphatic 

Langebaanweg, 105 km north-north-west of 

Hooijer, 1958). The deposits at this 

largest and most important assemblage 

known from south~rn Africa. 

Cape Town 

locali ty have 

of Pliocene 

deposits at 

(Singer & 

yielded the 

vertebrates 

Many otiler Gllaternary vertebrate fossil occurrblces ~lre 

'YJ.ow ~'ecorded ill this region (Hendey, 1969), and ~fle south-western 

Gape nuw features more prominently ' than before in the intel­

nationally-based inve3tigations on the fossil Mammalia of Africa. 

Pa:cticular interest centres on Langebaanweg, which is the most 

prolific of the local sites and the be:jt S()UI'ce of information 

on the nature of tte Plio;:;en~ marrunaliar_ fauna of southern Africa. 

The presAnt widespH:ad interest in the late Cenozoic Gf 

Africa is due largely to th~fact that it was O~ this continent 

and during this period in time that impo!'tcu·t developments L. 

the evolution of the Hominidae took place Al though th,- s!:ull 

and mandible fragments from Elandsfontein 3re still the o:1ly 

important fossil 

Cape, the study 

Pleistocene and 

hominid remains known from the s0<.!th-we::>tern 

of other fossil mammals from local Pliocene, 

Holocene OCCUI'I'enCeS are a signi.ficant part of 

the investigations into the life and ev.:!nts of the late Cenozoic 

of Africa as a whole. 

The present repo!'t summarizes the exist::"n~ knowledge of 

the fossil mammals of a geographical region which is l~mited in 

extent, and it deals in detail wi th the known remains 0f ju.st 

one marrunalian o!'der, namely, the Carni-.'ora. In gf'nera.L, carnivores 

tend to be less '.veIl represented in th~ fossil record thaYJ. 

other ol'ders and this does apply in the casp. of those from 

the sou.th-ves terl'l Cape. Nevertheless, the mate:!'i? l avai1 n.ble 

represents a signi fican t assemblage of largely u..'YJ.studied specimens 

made up of a \vide variety of species. 

J.nvestigations on Afr'ican fossil mammals are still 

e~sentially a n:atter of determining their systematics and it is 

the study of the relationships of the local ';cu'nivora which 

make up the greater part of the p~'esent r eport. An appreciation 

of the taxonomy of (he species I'epI'esented ooe!:, however, allow 

for in ter'pre ti ve woIl-c of vaI 'i ous kinds. 

One of the most critical pr'oblems evident in southern 

Afr'ican Cenozoic studies is the uncert ainty which surrounds the 

relative and absolute aqe of mi:lnv of thp 1 or", ' nr","~'''''r.>Y1'''r.>C' 
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which ar'e relevant to these studies. At present only those 

which fall within the time limits of the radiocarbon dating 

technique are potentially dateable 

that most of the important fossil 

in a r'c.lati ve ser..se and, although 

taken in a number of ways (see 

in ab:"01ute terms. This 

occurrences can only be 

means 

relati ve dating 

Oakley, 19F.4), in 

may be 

dealing 

dated 

under'­

with 

fossil faunas it is usually mos-:: convenient to use t!le fauna 

itself as the basis for dating. Kurt~n (1957~) has demonstrated 

the us~fulness of ~he larger Ca:.:'ni vora in maki~g temporal 

correlations be·i..ween faunas in widel" separated 

one of the aims of the pr'esent study .... as to 

relative ages of the local assemblages on the 

areas. Ccnstquently, 

determine the 

~asis of their 

r:arni vore faunas and other evidence anG. to make a temporal 

categorizatior:. of souther'n African fossil mammal. fatU1aS on a 

for 'mal basis. 

Ir! addition to the determination 0; the 

relationships of the species described, accour..t was 

past and pr'esent distributions. Vie,,,ed in relation 

age ffi1d phyletic 

taken of their 

to oth2r' 

mammals, some aspects of the evolution a.v:d dispersal of .fl,fr'icar. 

Carni vora have become evident. Al though the im.:erpretati::m of the 

available factual evidence is necessarily subjective, ther'e is the 

basis of an underst.:mding of the evolutionary history of the 

carnivorous element in the African mamnlalian f",l.ma. 

Since predation and scavenging by car'ni.vores may leao. 

to bone s being accumulate d in cer'tain areas a'1.d in 

the possible relationships between caI'nivor'e clctivi ty 

fossil occurrenr-es was also ~nvestigated. 

certain ways, 

a,;"":i loc::.l 

The Afr.'ican Cenozoic fossi.:.. record is pOU!' and, because 

of the nature of this record, account is taken only of the late 

Tertiary and 

this per'iod 

QU.::i ter~aI'y o.f the south-western Cape. It was 

in time that the character' and composi hon of 

during 

the 
now 

the 

declining mode r'n fatma 

climax of the ' Age of 

was devej Qped 2..nd it is thus only 

Mammals' which can be investigated. 



THE SOtiTH- \1ESTERN CAPE PROVINCE 

The dtfinition of geographical regions is frequently 

difficult and the final boun daries s e l e cted are often arbitrary. 

This is true of the south-western Cape Province and, al thougi. it 

is one of the JT.Os t easily defined regions iv southern Africa, 

its b0undaries can be varie.:i accor'ding tc "(he nature of the 

study being undertaker.. 

In the p:;:'e s cnt insta.'1ce this region is taken to include 

that area between the coast f,com St. Helena Bay · to Cape. rlang­

klip and the Cape Folded Mountains, wi th the 10Her course of 

the Great Berg River fOl':ming i ts nort~el'n bour.dary. I t may be 

subdivided as follo,vs: 

(1) Cape Peninsula 

(2) Coastal pl:-.in 

'that area betw.:!en '!'ar.lf." Bay in the north 

and Cape Point in 

T~ble Mountain and 

south from it. 

the south, and including 

the mountains extending 

The rcmail.der of the l 'cgic!1 and including 

t: le are a~ knO\v,(J. as the Cape Flats, the 

Sandve ld and the Swartland (see Taluot, 

19·~7) • 

The maximum north-south extent of the region is c::.bout 190 km 

and the maximum eas '..- vlest extent about 90km (fig. 1). 

The regions ad jacent to the south-western Cape (fig. 2) 

and which will be r ei"'!'I'ed to from time to time are as 

follows: 

(1) vle s t coas t The coas te:.l plain north of the GI'eat Berg 

R:='ver. 

(2) Southe r'n Cape - The sOll.the rn coastal plain of the Cape 

Province stretching from Cape Hangklip in 

the west and Cape St. Francis in the east. 

(3) Cape Folded }!Ou.Yl t a ins - The mountai ns \.Ihich s eparate the west 

C)?lst, south-v,estern Cape and southern Cape from 

the inland plateau (Kan'co). 

King (195 I ) has discuss ed the geomorphology of the south-, 

\>lestern Cape a'1.d ad J ac ent areas unde r the ileadings 'Cape Folded 

Bel t' and 'Southe i ':l Coas t'. The forme r i!:i a complex system of 

moun tain r anges \"rl:. i ch may be conveniently di vi ded into t ... , O 

groups , n ame ly, ~ gr'oup ",hici'l t :r: 'end n or t h-south roughly paralleling 

the At lantic coastline and t hose which t:r: 'end eas t-west approximate ly 



Fig . 1 . The south-western Cape Province . 
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parallel to the Inn::. an Gcean coas tline. ThE' £·:mner group in ter-

sects the coastline in the 

separating tl,~ south-western 

this group is parallel to 

region is in the nature of 

",ards fr'om the sC':'lth-",estern 

the southern Cape COast at 

south at Cape ~-illqklip, effectively 

Cape from the southern Cape. Since 

the Atlantic OCt~~, tne west coast 

an open corri.d0r stretching nort:h­

Cape. The east-\Kst gr'oup approach 

inter'vals so t~1at the coastal plain 

is significantly uarrowed for a distance of aLout .=.00 kTh west 

from Cape St. Fl'anci<>. 

:'"n br'ief, the most southerly part of the ;.fric3l1 

continent is made up of a complex syst"Om o£ mountain ranges 

and . valleys fringed by a coastal plaill, ",hich in the south­

",estern Cape has an average width of ab'.: .... t 65 lon. T~le physio­

gr'aphy of the southern continental extrE'~ I .i. ty is of considerable 

zoogeogl aphi': signi ficance and will later be discussed again in 

this connection. 

The geclogy of the south-western Cape is :'elativcly 

~imple. There ",r'e exposuh~. S of Archaeozoic 3,n rl ? :coterozoic 

igneous and mt:tamorphic rocks, ,nainly in the coastal plain, "'hile 

the Cape Folded MoUl" tains and Cape Peninsula are made up 

princi.pally of sedimentary 

System (Archaeo7..oic). The 

mainland by an isthmus of 

and metamorphic rocks of the Cape 

sediments, which extenu 

Cape Peninsula is connecLed to the 

large ly uncons()lidated late Cenozoic 

along th;:: coast to the northern limits 

of the region ~~d bey;:md. Most of the Tertiary element O.t' 

these deposits 

Overlying some 

was 

of 

.:::.ppa:::'ently rewoJ. ked 

the oeposlts of the 

during the Quaternary • 

coastal plain are 

uncons0lidated 3.f'f"lli2l.:.1 sands which are probably l".,rgely Holocene 

in age. 

The L itt: Cenoz-:-ic deposi ts are significant because they 

contain the fossil occurren::es dealt ",i th in the p:::'esent repor't. 

All the Tllajor, and ;;-,ost of the minor ver tebr 'ate fossil occurrences 

in the south-wester n Cape are located in either the Cape Flats 

or the Sandveld. Irl most instances the exposure of the fossil­

iferous deposits has resulted from the stripp:i.ng of cover sands 

by erosion or' human agency. 



Fig. 2. The Cape Province, showing the regions referred 

to in the text. 
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6. 

MODERN MAHHALS OF THE SOUTH-1i.'ESTERN CAPE PROVINCE 

"in this Land of prester John ther was .c:e ene by our 

Men Lyons and 

other Strange 

monkeyes, Babo\>ffills a 

beastes as Antilops 

multid, \-lith divers 

and many other de-

formed creattures ver·ie strange to be Sene." 

Standish-Croft ,Journal, Cape of Good Hope L 23 June, 1612. 

(Raven-Hart, 1967: 59). 

Like most oE AfI'lca, the south-westeJ'!"l Cape Province is 

part of t:le Ethiopian faunal i'eglon and its mammalj an .fauna is 

unmistakeaoly 'African' in character. It is &..VJ. important part of 

this region since it W('lS in this are? that Europeans first 

encountered H,any ':)f the mammals which cha~'acterize th~ Ethiopian 

faw1a (Table 1). 

ment 

of 

at 

was 

the 

the 

By the time 

establisr!ed 

great 

Cape 

trac.~ng 

more 

that the first 

on the shores 

permCille~J.t Em'opean settle­

of Table Bay in 1652, ships 

nations of ElArope had already been calling 

tl:::m 150 years and tl-• .::re are many log 

and j0Ul nal I'eference~ ::0 

Raven-Hart, 1967). Records 

the rich fauna of the r'egion (see 

such as that quoted above are, Ior the 

most 

that 

part, brief and 

the Cape had as 

imp:,,'~cise, although 

rich a mammalian 

they indicate 

fauna as any 

of sub-Saharcul Afri.ca explored subsequently. 

very clear'ly 

other part 

The indiger:..o1-'_s inhabi tan ts of the region were the beach­

combing and pastor;)_l Et')ttentots, whose pre sence apparently h..;.j 

Ii ttle or no effe(;t on the numbe:;:'<; and variety of marrunals 

occupying the ten'i t ory. The an'ival of the European settlers, 

hoV/eve"-, iili tiated th,,:, de~line of both the indigenous people and 

animals. Hunbng, ':fanton slaughter and destI'uction of natural 

habi tats steadily escalated as the settlemen ts gr-ew and spr-ead 

fUrther- afie:!.d a.VJ.,.J. by the time that the fir'st modern scientific 

r'ecol'ds of fauna ,,;ere being made in the 18th Century, the fauna 

of the south-1,Jestern Cape was alr'eady much depleted. Consequently, 

it is now imp0ss ible to make an accurate !'econstruction of the 

nature and compos i tien of the local mammalian fauna as it was 

early in the liist·)r i (: period. 

The lis t r
, of local historic pe I'ioe. r::ammals (Tables 6; 

83) were comp:i. l ~ d on the bas is of hi s torical records, place 

names Cilld suc h sc i entific acc ounts as are available and, although 

the y are probably f airly comprehensive , t hey a r e of neces s ity 

provisional and subj ect to r evi s ion. The hi s torical r ecor'ds are 



Table 1. Some Ethiopian land mammals, the holotypes of which are from 

the south-western Cape Province or immediately adjacent regions. 

+Chrysochloris asiatica Linnaeus 1758 

+Papio ursinus Kerr 1792 
otocyon megalotis Desmarest 1822 

Canis mesomelas Schreber 1775 

+Ictonyx striatus Perry 1810 

+Mellivora capensis Schreber 1776 

+Aonyx capensis Schinz 1821 

+Genetta tigrina Schreber 1776 

+Herpestes pulverulentus Wagner 1839 

Atilax paludinosus G. Cuvier 1829 
Hyaena brunnea Thunberg 1820 

Felis serval Schreber 1776 

+~ caracal Schreber 1776 

Orycteropus ~ Pallas 1766 
+Procavia capensis Pallas 1766 

Diceros bicornis Linnaeus 1758 

Eguus zebra Linnaeus 1758 
Phacochoerus aethiopicus Pallas 1766 

+Sylvicapra grimmia Linnaeus 1758 
+Raphicerus campestris Thunberg 1811 
+Raphicerus melanotis Thunberg 1811 

Oreotragus oreotra~s Zimmermann 1783 
+Pelea capreolus Forster 1780 

Taurotragus oryx Pallas 1766 

+Lepus capensis Linnaeus 1758 
+Bathyergus suillus Schreber 1782 

+Georychus capensis Pallas 1779 
+Cryptomys hottentotus Lesson 1826 

Pedetes capensis Forster 1778 
+Praomys verreauxi A. Smith 1834 

+~ minutoides A. Smith 1834 
+Acomys subspinosus Waterhouse 1838 

+otomys irroratus Brants 1827 

+Tatera ~ Gray 1830 

+ Species of which indigenous populations still occur in the region. 



often vague, confusing ani even fanciful, \.hil~ the early 

scientific accounts also have their shortcoii"d ngs. 

the holotypes of S0me of the species lister't in 

probably not from the south-western Cape r'2gion 

For example, 

Table 1 were 

as it is here 

defined since locality records are vague. M03t are simply 

recorded as being from the 'Cape of Gooc. Hope' (see Ellerman 

et aI, 1953), a Ler'm whi~h is not necessarily synonymous with 

the south-vJesterl1 Cape. It is, h:;""ever, pI 'obable tha',- the holotypes 

of these specie~ \'Jele represent:ttives of populations whi::h did, 

or still do include the soutn-wt:stern Cape in their area of 

distribut.l-:ln. 

During the 

ments spread Deycng 

tile destruction of 

18th and 19th Ce~t1..~'.'ies, U1e European settle­

the confines of the south-wester~ Cape and 

flora and fauna bec~e more widespread. By 

this time, however, scientific records \.ere bE'ing made more 

frequen ely and speci:nens were being presel'VeJ in scientific 

institutions in E""lrl)pe. Consequent:iy, while the extinction of the 

blaauwbok (HiP:t-:) tragus leucopi:1ae\A.~) in about 1790 p"',ssed unnoticed 

in South Afri.::a, descripCons 0f this animal wer'e already in 

existence and specimens vrere preserved in 

the advent 

European 

of' the 

museums. 1~1 

addi tion, the 19th Centurj 

wild life conservatj on so 

saw 

that even in settled 

practice 

",I'eas the 

of 

preservation of species was 

ment!., came too late for the 

of the 19th Centv.!'y ml"'st of 

assuz'ed. Unfortunately these 

south-weste:m Cape and by 

the larger mwnmals of this 

develop­

the end 

regi on 

were already extinct. 

Such ~onsel'Vat:i on &03 was undel'taken in the Cape 

Province du!'in~ 

present Century 

at least in dS 

the 19th Century, and indeed for much of 

~s ,"ell, largely excluded the south-western 

the 

Cape, 

hundred 

yeaI's 

fauna 

this 

fa!' as ::lle mammals weI'e concerned.: One 

ago the:;:'e rC:1lained ~nly the 

vlhi ch had f lO'.l.rished a SC2'n t 

has continue d to be depleted 

Altho~gh t~e most obvious 

vestiges of the mammalian 

200 yeal 's earlier, a'1d even 

and disturbed. 

effect of human activities 

has been the r eduction in the size of populations of locally 

occurring mammals, t hi s is not a general rule. For example, in 

recent years there have been pe r'iodic plague s of gerbils (Tate:::'a 

afra) in the ~!'C:d.:i-gr'owing areas of the region, and it is the 

reduction or ~limination of the natural enellri.es of this species 

which has largely contribu t ed t o this phenomenon. 
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Sever'al Or the mammals \-/hich had :'ecome ex tinct il1 

the region have now been re-intl:'oduced, mair.J y into nature 

reserves, whi J.e othel· species not known to have occurred 

locally in historic times have also been intro<.:uced. The 

former category includes the eland 

the latter inclu"!es Burchell1s zebl:'a 

dorcas dorcas) 

(Taurotragus oryx) , and 

(Equus burchelli), tht.> 

and s~ril1gtok (Antidorcas bon tetok (Darnali SOlS 

ma:csupiali s ). Even eX0tic species have no\ol bec0me establi shea 

locally, Apart r'rOf,l those species . such as the brown rat (Rattus 

norvegicus) ",hich have an alm0st \.vl:'ld-wide distribvtion. tnere 

are the grey squih'el (Sciurus caroJ.inensi~) , the fallow o.eer 

(Darna darna) , the sambc:.,:' deer (C:ervus t'ni<:.ol or) and the Himalayan 

thar (Hemitrctgus jemla.hicus). 

In fe\. othE:r regions in s ',,!b-Sa"'.aran Aft'ica has the 

natura.l pattern of the mammalian fauna been disturbed to the 

extent which is evident in the south-western Cape. 



ZOOGEOGRAPHY OF THE SOUTH-1dE STERN CAPE PROVINCE 

INTRODUCTION: 

In the course of investigations into tile fossil 

mammals of the south-western Cape it becc_'YlE' evident that, in 

order to place ::":-=se stl.:dies in perspective: .:1ccount had to 

be taKen of past cmd prest:nt patterns 0.2 distribution of 

Afr'ican mammals. Pinn:i.ped distri~utions as they relate tel the 

seal from Langebaar1w,=g have alr'eady been di .scussed elsewhere 

(Hendey, 1,/72£), and so the observations which follow co~cern 

only tel;restrial species. 

A study of la"':e Cenozoic palaeozoogeography is nece­

ssarily based on an understanding of the moclern biology and 

geography of the 

and un<.;qui 'focal 

region in 

interpI'etation 

question, al t~,()uJr. 

of past 

partly due 

events 

even then a cleal.' 

is not always 

that there possible. This is 

were marked cha!!gC!s 

a"': 

in 

least 

climate during 

to 

this 

the fact 

period in time 

be difficult 

and 

the nature and effects ~uch changts may 

climatic changes 

to 

detel'mine. The late Cenozoic of southern Afric.:1 

al'e not \.,ell documen t ed or clearly lmderstood and conseql.'ently 

many of the statements "hich follow are tentative and based on 

inadequate factual information. They could, hOHever, provide a basis 

for future studies. As mor'c becomes known of the fossil mammals 

of Afl'ica and the nature of P::lst climatic changes become better 

understood, the :,reseflt conclusions may be tested and, \.,hen necessary: 

modified. 

DarlingtoLl (1957: 420) summed up the basis of the pl'esent 

zoogec;Jraphic 

we can 

s~ucty ~y stating 

see exactly ~ow that 

how their distributions are 

that it "is only in the present 

animals really .3.l'e distributed and 

related to space, climate, barriers, 

covel:' and each other. II The human other organic.: factors, plant 

activi ties and influ'?nces referrer'l to eal'lier have, howe'!er, so 

al tered the characte.,:' of the modern flora and fauna of the 

south-\.,estern C3.pe that much of the infonnation funda.mental to 

the present investig 3.tion can nOvl only be obtained by indirect 

methods. This is, of course , by no means a unique situation and 

many parts of the \Jorld are in a compal'able or even WOrse 

state in this 

includes large 

emphasize th a t 

x'c spect. Nevertheless, s incf: s'..lb-SaharaYl Africa 

tl'acts of unspoilt countlyside, it is as \.,ell to 

this dces no"\: apply In the case of the south-
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western Cape. 

This regio;l differs from the rest of sub-Saharan Africa 

in other r e:::p0:..: ts <".s Hell. It is the only pdr' t of the sub­

continent to lie wi thin a ,,,arm-temperate c.Limatj c zone and have 

a }1edi terranean type of climate (Cs of Koeppen). Its climate 

is of considerable biolo~ical significance. 

The rainfall, \oIh.i.ch is mostly cyclonic , falls mainly . in 

the winter and the swnmers are long and dry. The preci)J i tation 

varies considera!:.ly from r:lace to place, the Cape Fl<:lts receiving 

only 400 - 500 mm per annum, \v!1i12 the annual total in the 

mountains only a fe\" kilometres away may exceed 3000 mm (Schulze, 

1965). The depressions which c;;.use most cf the precipitation 

pass fr'om west to east in southern mid-lr'lti tudes ana it is 

usu a.lly only in ",j i1~er that they r pach f::'i' enough north to 

affect the south-western Cape. There is a marked decrease in 

the rainfall nort!1wards along the Cape west coast and north of 

tht:.. Or'ange River tr'ue desertic co,,"di tions prev'lil (the Namib 

!)esert). The inland platpau is a summer r::dr·fall area and that 

par't closest to the s 0 uth-western Cape (the Karroo) is semi­

ar'id. The southern ~ape receives rain at all se3.sons, alt!1ongh 

in the wester'n parts thE" totals are not high. Some of the 

higher mountains in these areas are snow-covered for short 

periods duriLg win t e"'. 

has 

has 

mean 

The cold Benguella current along the Cape vlest coast 

a moderating ,;:ffec L on temperatures 

1 t t of 17°C a mean c:.nnua . IO:mpera ure 

1 of 1 i, 80 
·;· 0 21, 7°C. annua rculge G. .. 

in t!1e area. Cape J:'')\m 

a.'1d a relatively small 

Frost is rare in the 

lo\ver'-lyi.:g areas and or. the mountain slopes below 600 m. 

The clili13.te has been an importa."lt factor i n the develop-

. ment of a uruque vegetation in the region. As in other winter 

rainfall are '3.5 , ev-:::r'gj.-een bushes and shr'ubs wi th leathery 01' waxy 

leaves arE predomir:arlt. The flora is very diverse and endemic 

spEcies are abundan t . This vege tation, v,hich is usually referred 

to as 'Cape Hacchia ', may be subdivided into a nwnber of 

groups, the distribution of which is largely dependent on the 

amount of rainfalJ, Forests are confined to well-Vl2ttered and 

sheltered parts oJ:' lilountain slopes, although most indigenous 

mon tane fores ts have n ow been de s tr'oyed as a r'esul t of human 

activities . Gr'asses constitute a r'elatively insignificant element 

in the vegetation in all areas, but this applies particularly in 



I I • 

in the Sandveld and Cape Flats. The unique character of the 

local natural vegetf'ltion has attracted the In::erest of botal.ists 

for generations and there is an extensive '.i terature on the 

subject. This vegetation is believed to have 

the south-western Cape winter rainfall area 

originated y/i thin 

(Levyns, 1962). 

The definition of the south-\.,resteI'Yl Cape as a disrinct 

geographical rcgi 01". is b:\sed principally on its climate and 

veget c:. tion, and these in tU.l.n are determi.1ed ty the latitude 

and physiography of :he area. 

PALAEOGEOG~APHY: 

Brain & }ieester (1964: 332) have pointed out that a 

elucidate many of "fuller under's tanding :,)f 

the pr'oblems conCerning 

past climates will 

the distribution ~ld 

(mammalian) apeci.e::;l' 

systp.mat:Lc posi tion 

of South African 

little generally 

e:n6.emic 

work has been 

Unfortunately 

on the late 

Cenozoic climatic 

acceptable 

ch;:'.l1gC3 of this country, although such changes 

unaoubtedly occu:r'I'c:d and, just as certainly, did inf2.ue:nce ~he 

t::volution and ~ispersal c..£ local. mammals. 

Ther~ is evid~nce whi=h shows that these climatic 

chan~es had a marked affect on the -J'egetation of the sC"vlth-

wes te!'n Cape and adj acer. ": are as. For ex amp ie, the trunks of lar'ge 

trees have been found in excavations on the Cape Flats, an area 

which prior to the introduction of various exotic trees was 

cover'ed by Cape Macc!1ia and un"egeta ted sand dunes. 

J:.1uch has beetl written about the Pleistocene climadc 

changes in South Afr-lca and the F:4'inciple of t glacio/pluvial I 

cO!'I'elations was or:ce Y/idely accepted. While it is now certain 

that sucr! correlatic:v:s are not generally applicable, it does seem 

likely that they hnve a r.ertain validity in the case of the 

south-\Yestern Cape. At Those times during the Pleistocene when 

ther'e was a genera,l lowerir'g of world temperatures, there was 

apparently a shift tOHards the Equator of the world's ::limatic 

zones. In the south· ·weste rn Cape the most obvious effect of 

such a shift ',,,ould have been to bring 

depressions into t he a!'ea throughout the 

the rain-beaI'i.ng 

year, rather than just 

in winter' as is l)!'csently the case. Van Zir!de::: 'en Bakker (1967) 

has alr'eady sugge.s t ed as much in a discuss ion on South Afric<U1 

Pleistocene clirr.::1tes. If this \.,ras indee d the case, then the 

south-\V'estern Cape would have exper'ienced a cool-temperate rather 

than \Yar'm-tempel'a te c l i.mate and rece ived rainfall throughout the 



year. 

Butzer (15161) has stated as a gtn0I'3.l principle that 

the areas borje:::'ing the Mediterranean Sea exp~rienced pluvial 

conditions synchronously 

He l'efcrred 

wi th the higher L.,.ti tude Pleistocene 

glaciations. 

and concluded that they 

to these as "Hedi terranean pluvials" 

Here "Early Glaclill" (Butzer, 1961: 455). 

It is assumeu ~n:3.t this principle applies Iv:!' Medi terr'ane an 

regions in the Southern Htsnisphe:'e as welL 

The degree to which :!.\)cal climate changed during the 

colder phases of the Pleistocene hilS yet to be deterrr.ined. 

Lin ton ( --969) has recorded what he believed -::0 be evide11.ce 

south -\.;::,; ter-n Cape. If his of ' cryoni val phenomena t in the 

interpretatio.1 r;f the geological 

t!lClt the lc.1wering of temperatures 

times duri!1g the Pleistocene \.;as 

record is co~'!'ert, i-:: means 

certain in th::'s r p]ion at 

sufficient to 

sno'vT C:lver' on the mou:: tains. Even today the 

produce perennial 

higher' peaks of 

short periods the: Cape Folded .'-Ioun t ains are snovT-coverul 

during ",inter and under co:i.der condi t':'ons a snow ::over for 

the duration ':>f winter <..It le<..lst, is not difficult to visualize. 

Even without the perennial :,nows suggested by Linton, the pl'cSenC2 

of snow gathered for 

had a marked effect. 

p:-:)longed periods dU:::'ing winter 

on the local envir'onment. For 

Hould have 

example, it 

at higher vlOuld have "erved to keep local rivers and streams 

leveJ.$ during swn.ller·, in contras t t() the position today when 

many local \.;atc)"·- ro .... u Sf'S have a poor flo\", or al'e completely 

dr'y during tile lar'gely r'ain:ess £''..unmer. 

Thus, ;.n 

Pleistocene when 

westel'n Cape is 

theory at 

the highf;!I' 

likely 'co 

least, during those periods in the 

lati tudcs 'leI'C glaciated, the south­

have been far more ver'dant than at 

present. Convey sel)" the e~isting r'elCltively dry phase ",ould have 

been repeated durin:; th~ Pleistocene 'intergJ.acial' periods. 

Dur'l ng the coldcr' phase£ there was probably a north­

ward expansion of the Cape floI':' and extensions to the areas 

covered by fOI '!": st. Relict patches of such vegetation ",hich cl.re 

today found beyond the limits of their expected distribution 

(see Acocks, 1953: :2) may thus be accounted for, although it is 

now difficult to di.,~tinguish bety,een the effects of natural 

change and that indlAccd by human influences . 

It \/o '..<ld be ynrealistic to suppose that uniform changes 

in I'ainfClll Hcre experienced ove r' the Hhole of the south-westel'n 

Cape at any given time . Many local ge ographica l factors \vould 
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have to be taken ir'Lo consideration and it i~ almost certainly 

impossible to l'eC011struct a detailed picture of climate and 

vegetation at va!'ious times during the late Cenozoic. 

This region was probobly never much mOL'e arid during 

the late Cenozoic than it is today, since ~any indigenous piant 

species would :-r'or'ably have become extinct this was t!".e case. 

Under more arid conai tions moistv'''e-dcmandi.ilg sI-ecies may still 

have survived in isolated places ",here conditicns h ::mained 

favoura.ble but, ,.,heI'c&s major' Ylorthv/ar.'d shifts of the flor'a were 

possible (uring wetter periods, the converse is not possi,ble 

because of the situation of the south-wp.£terrl Cape at the 

southern contir..ental extJ.cmit~r. This re.;tn,cting influence, coupled 

wi th repeatec'. climatic cr,anges may have c~ntributed t:) the 

extreme diversificatior, of the local fIe'll a ir which "the 

majority of the species will vary from moul"ltain to mountain" 

(Ac')cks, 1953: 153). 

The late Cenozoic climatic changes in the south-vlester'n 

Cape must have had a profound effect on The fauna of the 

region, perhaps most '3ianificantly in the limitation or otherwise 

of contacts between locally occurring populations and those 

fur'ther north (vide infrd) • 

FAUNAL DISTRIBUTION IN THE SOUT~I- \\1ESTERN CAPE: 

In a discussion on tt2 past and present dispers a l of 

animals, Darlingt,jn (1957: 572) concluded that the "South AfJ.'iran 

fauna as a whole has ~videl'1tly fvrmed by south\'/ard movement 

(extension ) of p;;u'ts of the tropical African fauna. Replacements 

must have occ::r:':::c. both in the t:L'opics and soutl1Ward, but the 

absence of outri~ht bar'ric's has preven ted the per'sistence of 

many relicts in South .:'frica " 

Later he 'vlent on to qualify these r'emar'ks and in 

referring to the Jn C,3t southerly parts of' the country he stated 

that "climate has important effects on distribution of' plants 

and animals in SOUe1 Africa. Although the southern tip of Africa 

is not cold, it ,LS climatically differentiated and also is 

isolated from the main part of t he continent by a balTier' of 

al'idi ty th a t eveic'cuillly retards southHal'd dis]?ersal of Hater­

demandin !!j orga1llsms " (Darlington, 1965: 110). 

These quotations are relevan t to many of the obser'Vations 

which follo\Ol and conveniently set the stage for a consi deration 



of the south-VIes tern Ca:?e fauna. 

In an account of the biotic regic .. ls of southern 

Afr'ica as inG.'!.ca:ceG. by the Amphibia, PoyntOl':' (1964: 206) commences 

his discussion on the pattern of amphibia!! distribution as 

follows: 

"A cardinal feature of amphibian distribution in souther~ Africa 

is t:le north-ea:;;t to south-west polariz.ation of the fauna, there 

being one focal point in the l~ozambique P 3. aiil t and. anotLer in 

the south-\vestel' 

emphasized here for obvious reasons. 

In .,111 earlier paper (Poynton, 1960) L1e cCllcludec. that 

the south-western Cape amphibir:tns are g.:;ographl.cal equivalents of 

a north-temp ; r<::.te fauna and he regarded t.hem as trlAt: south­

t2l'!'.perate forms. In both papers he stre3ses the unusual character 

of the amphibian fauna of this region, whic~l has "a taxonomic 

bias '1·vl.i te differ en t f~'~m that of the tropical fauna" (Poynton, 

19rA: 208). 

\<lhile zoogeographic pa1:ter'ning is so markeJ in the 

Amphibia, Poynton (1964) iound that this VIas little influenced 

by ':;!cological factors and tnat similar' habitats in the 30uth­

",estern Cape and south-",.3.st tropical Africa are occupied by 

completely different types of Amphibia. All these observations 

led to the conclusion that it is the aridi t:-/ of the southern 

part of the central plateau wl'iich was 'the principal limiting 

factor in local ?mphitian distributions. 

Althuugh the south-westen:. Cape is a significant and, 

in some ways, 'mique area iu as far as the distribution and 

l'epresento,tion of or.e gx'C'.AP of lowe r vertebrates is concerned, 

'r 1_ does not nece~sar· .Lly follmv that the mammals would exhibit 

the same degrr;e cf !'egio:;:.ali ty of cl'iaracte:r'. Never'theless, the 

mammalian faun::< clue:> di':fer in certain respects from those of 

r'egiol1s further nortn. 

For example f a compari s o:l between the moder'n mammals 

of the south-\J;s te:nl Cape and those of south-eastern Kenya 

shows a considerable vax'iation in the corrunonali ty of species 

in different ordel'S (Table 2). Regional differences are most 

evident amongst smaL:. manunals (e. g. insect' vor'es) and those which 

are hi ghly selecti.ve as to h2.bitat (e. g. prirroates ). They al'e 

leas t evident in that group ... ,hich is leas t dependen t on 

enviI'onmental factors (Le. the carnivores). Such differences as 



Table 2. Mammalian species occurring in south-eastern Kenya(1) 

and the south-western Cape Province. 

tI.l 
<ll 
H tI.l 
o <ll 
:>+> 

.,-1 C1l ~ 

+> e tI.l tI.l 
0·,-1 . "d "d 
<ll H .,-1.,-1 
tI.l Pi &~ s::: 
H~ f.iI,o 

South-western Cape species 6 10 

South-eastern Kenyan species 8 25 

Species common to both areas 0 6 

Index of resemblance (%) (2) 0 60 

(1) 
Based on records for the Tsavo National Park (Williams, 

1967) and supplemented from records given by Dorst & 
Dandelot (1970). 

(2) Simpson (1967). 

tI.l 
<ll 
H 
0 
:> 

.,-1 
s::: 
H 
C1l 
(.) 

21 

27 

17 

81 



do exist amongst the c~rnivores are largely confined to the 

smaller species (viVeI'I' i ds ), which might th~refore be grouped 

,V'i th other sJr.3.11 lr.arnmals for the purposes of accounting for 

observed , regional differences. The larger herbivorous ' species 

(e.g. bovids) occupy a more or less inte:cmediaie position in 

respect of the species commonality of the two regions. 

In . " LLea..;.Ulg with the distribution of pI'esen t-day species 

it is clear th<\ t the naz': o\·! definition of t~le s('uth-wes tern 

Cape given ear:!.ier is not the most convenient, but the,"': in 

this instance the Cape FoldeJ ;:6u.'1tains 2nd southprn Cap~ 

regions ,hould also be included. Meeste!" s (1965) "South· \'lest 

Cape Biotic Zone " covers all these arei: ~S ~ld it is here 

ter'med simp~y the • Cape Biotic Zone', of which the south-

' .... estern Cap ~ is a subdivi sion. 

The f0110vling small mammals are li sted by Heester as 

being endemic to the ~ape Biotic Zone: 

Bathyer'gus sui 11\,,<; 1 Praomys veI'I'ea~d, Acorr~!s svbspinosus and. 

Tatera afra. 

Two endemic ~orms are :.nclud~d amongst the laI-ger 

name ly, the recently e~, tinct blaauwbok (Hippotragus 

and the bon tebok (Dama' i. scus dorcas dorcas ). 

~ammals, 

leucophaet~~) 

The blaaub0k was known in historic times only from 

the souther-. Cape, but it for'merly occurred in the south-western 

Cape as well. Its status as a species distinct fron'. the roan 

and sable antelopes (R. equinus and H. niger) has never Deen 

seriously qu-::stioned and it was e ither an autochthonous species, 

01', less probably in the I; ght of availc;ble evidence, a more 

widespre.:ld specieS \.,Thicn survived later 1.n the Cape Biotic Zone 

than e lsewhE' r e . 

The bon t-eh ok vIaS fOL'merly given f~ll_ spe cies status 

(12.. pyg.3!-rgus), but ~L3 now regarded only as a subspecies of D. 

dorcas. It is re.::oroed in a nat ural state only in the wester'n 

parts of the southern Cape, several hundred k ilometr'es from the 

neares t recorc of its close I'elative, the ble sbok (Q..~. phillipsi) 

in the eastern Cape . This s pecies presumably had a continuous 

di s tribution in '~: 'ie faiI'ly recent pas t (? l ate Pleistocene ) and 

the split betvfeen the t HO populations vIas probably the result 

of env ironment al cLange s \·,hich v!ill be discussed l a ter. D. dorcas 

is endemic to South Africa. 

Another ' bovid which is l ar gely c onfined to the Cape 
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Biotic Zone is the gry;;bok (Raphicerus mela::::otis), although its 

range also extencts in to the eas tern Cape \;hcre it is less 

conunon. By CO:1tra;:n:, the mountain zebra (Eq-...:u~ zebra) occurs 

in the Cape Folded Hountains and also in parts of · South 

vlest Africa. ThesE;; t .. ,O species are mentioJ'led here as ex aIIlPles 

of manunals which: on the one hand, range 1'1'0)11 the Cape Biotic 

Zone into the ccmparati";elt \vell-waterec1 soutn-east of the sub­

continent. and, 011 the other, ra.uge from the Cape Biotic Zone 

into the arid south-west 

Anothe r' significant feature of the distI'ibutio~; ~atterns 

of laI'gel' sO'J.tnern African manunals is that there aI'e m~11y 

essentially tropical sr ~cies whose ra>.ges extend into South 

Afr'ica but stop si10rt of the Cape BioHc Zone. Th\".Ose include 

the giraffe (Gi raff~ 

melampus) and various 

It is thus 

camelopardalis). th~ i:!1.p?::"a (Aepyceros 

s pecies of vlaterbuck (Kobus spp. ) • 

t;; ,'ident that the man"Jnalian fauna of the 

most southerly parts of Africa ts distinguisl!able from that of 

the sub-tropical. and tropical par'ts of th~ contine:nt, and that 

there is a distinct and significant patterning in the distribution 

of species. Some f'or'ms occur in the Cape Biotic Zone ::md else·­

v/heI 'e in the Ethiopian region, some aI'e endemic to this zone, 

some range Er'om this zone into the arid south-west of the 

continent, ethers range into the south-east, a'1d finally there is 

that group v!hose r'anges do net e:--:tend into the Cape Biotic 

Zone. This zone migh~, therefore, be regarrled as a focus an1 

ar·ea of oVc"'la? of t ·wo distinct elements of the Ethiopian 

r.:ammal ian fauna, namely, that of the aI'id south-west and that 

of the \Vell-wa:'::e l'e~ SOll.t:h-east. These groups are superimp osed 

on a third element, the endemic species of the region. On 

purely theoretica:i. gr'ounci..:;, it is possible that in the past 

the relative im~o:r-tancE. 0';: each of these three elements may 

have cha.'1ged in ::\ccordance Hi th prevailing climatic and other 

factors. 

Patterns of animal distribution ar'e determined by 

geogr'aphical factors and are largely dependent upon the ease 

vIi tri which migrations can take place. In this connection 

Simpson (1 967) ras defined thI'ee categories under the heading 

of t paths of faul'ic.l interchange ', and al thO'..lgh his work was 

based on int~:::'-continental migrations of animals, the definitions 

can be applied equally well in a JnOl':'e r estricted sense. They 
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are as follows: 

(1) Corridor route - "along which spread of Tflany or most of 

the animals of one regivn to another is 

probable ll (p. 87). 

( 2) Fi lter route "across which spread of !>orne animals is 

fairly probable but spread of others 

definitely improbable" (T:'. 87). 

(3) Sveepsta1<es ::'oute - "aCl ..;ss wh,ich sprE:ad Q)S 

0r all animals 

hig!: ly improbable 

but does occur for most 

for some:1 (p. 88). 

Migrating mammals can approach the south-.. :ester'n Cape 

by any of three routes: 

(1) From ti1e north along the western c03.stal plai.n, 

(2) From 

(3) From 

C::tpe 

Ec:l.ch of 

the inte:r:ior plateau acr'oss the Gape Folded 110untains. 

the east across the most soutlc-vlE'sterly parts of the 

Folded Homn:c.i.ns (the Hottentots :!ollanu 110untains). 

these r'outes has its lLni tatiol".s ano each could 

concei vably h2.V~ had its c..har,::::ter a~ tered by pasT clim&tic and 

physiographic changes. 

The northern route is the only one at present w::ich 

might be regarded as 2. true t corridor I'oute' since ther'e are 

no barriers of any significance along the Cape '..,est coast and 

only the mJst southerly of the rivers tr'aversing this route are 

,perenni al. Beyond t.~le northerly limi t of the Cape Felded Nov.ntains 

the escarpment into The interior is low and discontinuou'"t so 

this route dlso offers eas~' access to the interio:t pla~eau. 

Hm.,ever, both forks of 

Desert) and ..:err.i- arid 

climati~ condltlons it 

this route lead into arid (the Namib 

(the Karroo) regions and under existing 

is likely to be lAsed only by those 

animals which arp adapten to dry condi t:i.ons. 

On the p-c.=violl.sly stated asst'.mption that the most 

souther'ly l'arts c';: South Africa ",ere never much more arid at 

any time during the late Cenozoic, it is concluded tr.dt the 

aX'id south-Hest cl:::::nent in the fauna of the extreme south ",as 

pr'obably never much mor'c prominent than it is today. 

During ·~\ose periods when the south-vrestex'n Cape and 

immediately adjacent areas I"ere wetter tlJa'1. at present, the 

norti1er'n route mi-1Y have been used by animals originating in 

th~ interior plap~(.'tU Vlhi ch had previously net been able to 

penetrate the s emi-aI'id Kat'roo . 
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The al ternati ve for such animals ,,,ould have been to 

use the s econd of the access r'outes, namely, 1:hat across the 

Cape Folded Hrmntains, although even under tlte most favourable 

environmental conditions this was probably never more than a 

'filter route' because of the obstacles prese::1t::d by the 

mountains. There is a fairly easy route thro1,lgh the mountc-.ins 

from the KarZ'Ol) into the southern Cape by way of the Hex 

and Breede River valleys, ~ut pa.3sage in::o th-::: sovth-\o,estern 

Cape vould ah,,"ys nF:'cessi tate the cr'ossing of mou-"l Lains. 

The last of the a(.(::es~ )"outes, that from the s0~thern 

Cape, ha~ a number of disadvantages and it is the one \o,hich 

would have had its character most altered ~y past climatic 

and physiog:::'aphic cha:1ges. At present '::he Hottentots Holland 

Eountains f )rm a tarr'ier bet,.,een the southern a:ld south-,.,estern 

Cape which is pr'obably sufficient -t::o :i..nhibi \: the free movement 

of so!"'e mammals. Consequently, it might now be regarded as a 

, fi 1 tel' route'. 'I'he absence from the modern fauna of the 

south-"/estern r:ape 

reedbuck (Redlm~ 

may in part be 

level 

Cape 

At those 

was lower 

ar'ound the 

of speci~s such as the hontebok, blaaU'.lbok, 

arundiY'lv.m) i'lnd bushbuck (Tl 'age:::'aphus scriptus) 

dUE: -:0 the presence of this moun tain barri~r'. 

1:imes during the Pleistocene ,.,hen the sea 

th.:m at 

southern 

present, aCcess 

tip of what is 

to the 

today 

south-ivestern 

Cape Hangklip 

mus t have been muc~1 easier. Such conditions probably did pr'evail 

(the last glacial period) and both 

were present in the south-we,'.'tern 

during the late 

the blaauwbo~: and 

Pleistocene 

:::'c edbuck 

Cape at this time. Their ~xtinction locally during the Holocene 

may have beet' due to 

possi-bili ty tilal.. they 

In this connection it 

duced into the Cap~ 

a variety 

failed to 

of factors, including 

adapt to the changing 

recording that bOl'!tebok 

from the souther'u Cape 

is worth 

t'eninsv~la 

the 

environment. 

intro-

have not 

adapted Hell to their new 

physical condition if left 

sYI'rcundings and remain in poor 

to the natural resour'ces of the area. 

The southe rn route also has disadvant o.ges at its eastern 

end. Much of the southern Cape between Mossel Bay 

a distance of at-')ut 300 kIn, is an C.rea of natur'al 

and Humansdor9, 

forest under 

exi sting climatic c .. mdi ti ons, al though li t tle fores t remains as a 

re sult of r e cent. r:'"lman activities in the are2 .• This for'ested 

area, 

as a 

route. 

coupled 

barrier 

with 

to 

t he 

t he 

relative ly narTO\-, 

free movement of 

co~stal plain, must 

mm1y animals along 

serve 

this 
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This part of i:he southern route WQuld, however, have 

changed character' 'w'hf.:!1 sea level was lower than at pr'esent. 

The proof tlF'.t t :l1S did indeed happen dur-:..ns- the late Pleist­

ocene and the effect it had on the local fauna was recently 

recorded by Klein (1972). He has suggesteo that the exposed 

continental shelf in the Plettenberg Bay area. may have been 

a gr~ssy plain ab0ut 7'3 km ,,,ide during thp. .last glaciation, and 

that it was populated by an appropriate plains fauna d:::'awl'!. 

from the inter:'or plateat:. It may have been at this time 

that the distribution of Dam~li scus dor'cas was continuous between 

the areas occupied by the surviving populilti ens c!.) the bon tebok 

and blesbok. vIi th the rise in sea :;'evel again duri~g the 

Holocene pal.'t ox the late Pleistocene populatior.. of this 

species became cut off in the western P2.~,t of the southern 

Cape. Here it SUI'vi ves as a relict populati.on subspecifically 

distinct (~. d. rOI'c as ) from the main body of the species (12.. 
d. phillipsi) in t;1e eastern Capp. and interic)x' . 

If ·i..he vfide, grassy coastal plain (:nvisag::d by Klein 

extendE:d as xar as the soutn-weste.Cl1 Cape, and there is no 

rea:;on to suppose that it did not, then it would have provided 

an ideal 'cor:r-idor rOUl€!' behreen this r2gion and the eastern 

Cape. Consequently, !10t only southern Cape mammals would have 

gained acce~s to the south-western Cape as suggested earlier, 

but also species from still f .u'th':!r afield. 

iYhile e ,e situation in the late Pleistocene can P"! 

gauged with so:ne confidence, it t .::: comes progressively more 

c.ifficul t furt:1er back in Lime to determine the nature of 

both c::' ' .matic ?Iud. physj cgraphic changes. Nevertheless, it is 

fairly certain that similar changes did take place ear'lier and 

that the cha:C'acttI' of f0ssil faunas was dependent upon the 

accessibili ty of L1~ souti.·-westerll Cape to the rest of the 

subcontin'2nt . 

One fina.1 point conceLling the southern access route 

relates to th2 na1:ure of the easterly outlet to the soutr.2rn 

Cape. At pr'esent the semi-arid Iearroo str'etches almost as far 

as the eas t COelS \: in the vicinity of Port Elizabeth, neal' to 

the e<ls t erly terminus of the Cape Folded Hountains. At any time 

when the rainfall in t!1at area vfas 10\ier ::han at pre s erlt, the 

semi-arid bar!'ier' may have extended through to the Indian Ocean 

(see Cooke, 1964: fig . 10). The Cape Biotic Zone would then have 
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been completely sealed off from the north oy desert and semi­

desert stretchiny :l'cm the Atlantic to the Indian Oceans. 

It may be concluded that while the south-western Cape 

was never completely isolated from the rest of the subcontinent 

in a zoogeographic sense, it is so situatpd that under certain 

condi tions faunal interchange it a..YJ.d regions adjacent 

Cape may -have been very lim: ted. The south-wesr:er:n 

been occupied by at least some species endemic 

southerly parts of AfricC'; throllghout that pcriod 

has probably 

fossil marrunal record (late Pli ocene 

south-wesc elcment of the Ethiopian 

to the 

c:)vered 

most 

by the 

arid to Holocene), while the 

fauna was nev,::r much more 

prominent than it is today, 01 though th~ south-east African 

element protJably has been ~ore prominent on oCC'3.sio;.;.s. 

FAUNAL DI~TRIBUTION IN SOUTH AFRICA: 

Africa 

some 

Althougr a clhls ideration 

as a 

comments 

whole is beyond the 

on this subJect are 

the Cenozoic the 

of the 

scope 

zoogeography of 

of t~1e present 

South 

r'eport, 

appropri. a t e. 

fauna of southern Africa can 

hav~ 

Durillg 

changed its C"l1aracter in only t.JO ,.,rays, name ly, by evolu ti O~'l 

animals from the north. Ther'e in situ and by the iMnigI'atiol1 of 

is no evidence to suggest that this area has Leen a major 

centre of 'larrunalian evolution in the late Cp.nozoic and not even 

the endemic mammalian genera &r'e YJ.ecessGlrily autochthonous. Almost 

all the !'ecor-dcd genera of the local late Cenozoic are al <;0 

kno,m from ~lsewhe!'e in Afl ica, c ::' even further afield :>.nd there 

c,re probably "/ery fe\. whiei:: had their origins in southern Africa. 

There c.-r'e , howe '7~I- , possible exceptions. 

antelope, Pele~, is today confined to 

unknown as a fossil els'-.'t/here. There 

FoI' example, the curious 

southeI'n Africa and is also 

are probably a number of 

exceptions amongst the smC-.ller marrunals as veIL (e.g. Chrysochloris, 

Bathyergu.~) • 

The con tr'ibut ion 1:hat the subcontinent has made to the 

Ethiopian maJM.alian fav.na is most 

large ly in the arid south-west, an 

likely to have originatec. 

area which includes the 

KalahaI'i and Namlb fiescrts. This is Africa's most extensive 

ar'id region south of the SahaI'a. The previous existence of an 

arid corridor bet\veen south-\.est and north--ea3t Africa has been 

the SUbject of a number 

BaXker', 1969: 139), a.'1d the 

of investigations 

deseI,tic faun as 

( see Van ZindeI'en 

of these aI'eas do 
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have some mammalian species in common (e.g. Gryx gazella, Madoqua 

kirki) • Sucl--t species could perhaps be sout!:er'1 Afr'ican in or'igin. 

It is likely that, for the most part, the mammals of 

the subcontinent had their origins elsev/heJ"e and that these were 

added to the local fauna by immigration from the north and 

that local differentiation of these fO!'1':15 was confined to lower 

taxonomic categol·ies. Apart f!'om the endemic bovid gene!'.)., rJ~lea 

and An tido!'cas , large!' maP.'mals which aL'e endemic tc the sub­

continent include Hyae~a brunnea ~ Connochae\:es gnou and Dam.aliscus 

dorcas, "'nile recently extinct forms include t!le q':agga (Equus 

quagga) and blaauwbok. 

The: last two are part of a category of extinct 'Cape' 

m~nmals, so named b~cause they were laY'S'ely ~onfined to ,.,hat is 

today the Cape Province. Certainly none are recorded from as 

far notth as tre TrolJ';'c of Capricorn. The Cape lion (Panthera 

leo melanochai ta) t -::he Cape warthog (Phac,or.hoer .tS aethiopicv.s) (see 

Ewer, 1957~) euld the Cape han:ebeest (Alcelavhus b~:selaphus ~) 

are other memoers of tru. s ca1.egory. 

The sugge!"tion has been made that the southern African 

fauna Iimcludes, or has j.ncluded late survi VOl'S of species which 

are, or were already extinct elsewhere (e.g. Hen<iey, 1969). There 

can be lit ~le doubt that this supposition h~s some validity, 

but locally endemic species ar2 n0t necessarily primitive forms. 

For example, HYLle?~ brmnea is more specio.li zed in certair. Y'espects 

than its Ea"t Africa."). coun~erpart, Hyaenc:, ~yaena. 

On ele other hann, the occurrence of a boselaphine and 

agr'iothcT'iine ir tl,e lat-e Pliocene fauna from Langebaanweg when 

these two 8I'OUPS ' .. lere apparently unrepresented elsewher'e in slilb­

Saharan Afri c<':1 , st<g9"csts -::hLlt there was a tendency for certain 

species to persi s t for :Lenger in the extl'~me south. In East 

Africa during the late Pliocene and early Pleistocene, the Bovidae 

were already r'epresented exclusi-.;ely by the genera which 

characteri ze e 'le modern bovid fauna of the Ethiopian regior: , but 

in South Africa both boselaphines and ovibovines (Makapania) were 

still present. SOuthern Africa during this ?eriod in time may 

thus be I'egarded a.3 a zoogeographic counterpart of the Indian 

subcontinent, with t('opi cal Africa as a centrally situated region 

in which muc~ of the development of tht;: Ethiopian mammalian 

fauna took place. East Africa had an African bovid fauna at 

this time, but boselaphines and ovibovines sUI'vived in southern 
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Africa and hippot!'agines , r e duncines and alce l aphines survi ved 

in India. 

In ~'.ldi Eon and based on pur'ely r:eS':ltive evidence , 

south of the l ate Pliocene fauna of at least the extr'eme 

southern Africa he<d yet to be supplementerl by mammals 

as pr'imates and Hippopotamus! although these f'or'ms were 

widespread in East Afri::a at the same time . 

such 

i'l. lr'eady 

It is certainly not s<A.rprising tha.t the , fauna of an 

area situated ::I t a cont~ nental extremity, ",7ith no ?ossiole access 

to other l a..."1d mas ses , should develope c eX"cain unique c!'!ar;:>.cter­

istics. ';imilarly it is to be expected that the most southerly 

parts of South Afri c a would itself !-.avc a fauna which differs 

in certain resptcts from t!:1at of the rest of the subcontinent, 

especially in viev.r of the ,factors disc.:-..... s~~d earlier. Inte rpre­

tation of the souther'n African fossil recor ci, and that of the 

Cape Bi otic Zone 1.1 pcU'ticular, must, ther'efore, take zooge ographi­

c::..l factor's into account. 
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FOSSIL MAl1HAL OCCURRENCES IN THE SOUTH-\'IE STERN CAPr.: PROVINCE 

General observations on the more important fossil 

occurrences in the south-western Cape have already been pub­

lished (Hendey, 1969), while a few more detailed accounts of 

some a.ce also avai lable (e. g. Singer, 1957; Hendey, 1968). Some 

earlier statempnts ,;:'equire revision in ~he light of more 

recent investigation::; and some occurrences not preiric:.:sly 

x'e~ox'ded will be mentioned in the course of ~he present 

x'epol·i.. An ac:::oun-l: is thereforegi ven of those which clre 

relevant. 

A. Quaternary Occurrences 

1. Coastal middens 

A lar~e nu.mber of coas::al hominid occupation sites 

dating fX'0m the Late Stone Age are recorded in the south­

west~rn Cape. All are Holocene in age a:-:.d all those specimens 

from coastal middens whicr. will be refG'I'ed to a.,'e likely to 

date from the latter part of "Chis epo..:h. The tarliest date 

recerded for an excavated midden in the south-western Cape is 

~220 + 55 B.P. (Nenquin, 1967) nnd it is unlikely chat any of 

the relevant specinlens ar'e older than this. They may in fact 

be much younger, since the local middens ,.ere still being added 

to eax'ly in the historic period (post 1500 A. D.). 

Al though ~he middens are a potentially useful soux'ce 

of dateable faunal material, such specimens as were a-J ailabl:.! 

were acquired iT' a haphazard manner and are thus a poor 

reflection cf the number's and val 'iety of rrlai7.malian remains 

represented in the middens. Only three carnivore s~ecies, namely, 

A rctocephalus pLlsillus, Miroung a leonina f1nd Canis mesomelas, were 

represented in -::he South Afx'ican Museum' s collection~ from local 

middens and only the first-mentione :l is commOl1. 

2. Fish Hoek (34
0 

7'S, 180 
25'E) 

There are , a number of sites of ar':haeological interest 

near' Fish Hoek in the Cape Peninsula, notaul.y Peer's or Skildegat 

Cave. Are as of wL1d erosion on the northf;l 'n and southern slopes 

of the r'i dge vl-:.i '..: h i nclude s Pee r's Cave helve yielded archae ologi­

cal and palae ontologi ca l ma t e ri a ls f r'om time to time. Such 

material from the nor'thern slope include s a leopar'd mandible 
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which is descr:!.bcd in this I'eport. Although this specimen is 

regarded as Holocene 

apparently date back 

the fragmented skull 

in 

to 

of 

"'Thich is known to 

age, others from the 

the Pleistoce~e. The 

a Megalotragus, the 

same vicinity 

latter include 

giant aicelaphine 

Holocene. 

Although 

not 

this specimen 

have survived into ·the 

and the leopard mandible appear identical 
, 

in preservation, · they al'e not' necessarily contempor~neous. 

(APPI'oximately 3. Tygerfontein 

This is 

from which on~y a 

an almost compl.etl:! 

oae of 

single 

skull 

the many localities in the region 

specimen is !'eco:rded, in this instance 

of Helli vora capensis '!:~ich was 

presented to the South African Huseum in 1968. The 

65 km 

farm Tyger-

fontein is situatE::c on 

Town, but not~ing 

t:he coast approximately 

of the mode of 

north 

OCCUl'I'enCe Cape 

the skull and it was 

is known 

apparently without ?s.5c-::iat';'ons. It 

regarded as being Holocene in age. 

4. Sea Harvest, Saldanha (33
0

S, 17
0 

57'E) 

is 

of 

of 

This previously unrecorded locality 

north-western shore of Saldanha Bay and has 

large assemblage of fossils. They occur in 

a limestone cliff immediately ""est of the 

:is situated on the 

yielu.ed a fairly 

small shelters in 

Sea Harvest Corporation 

factory. The occurrences are strikingly similar to those at 

Swart:i<lip (Hendey 9, Hendey, 1968), except th:::.t tte deposits 

incorporating the fossils are largely 'ITlc'Jnsolidated. .i:'he fe',if 

that are in cor.solidatt- d deposit are undoubtedly oldtl.' than the 

remainde r and they could date bac'it; to tl-te Fleistccene, but they 

consti tute an insigni f icant pr'oportion of tl':e a.vailable assemblage 

and none are included in the systematic dcscriptio;::.s of this 

report. 

The nature of the occurrence s s-:'lgge s ts that, . as c?t 

Swar'tklip, the foss:i ls were accumulated in animal lairs. A 

feral (:at has in fact been observed oc.cupying one of the 

she 1 tel'S and thi s animal may s ti 11 be adding the remains of 

its prey to t he bone accumula ticns. There are no indications 

tha t any of t he ' foss ils accumulated as a I'e.sul t of hominid 

acti v i ty and t he she lters are smal l eno~lgh to preclude the 

possibili ty of h('~inid occupat.ion. They may , hmo/ever, have be en 

l arger befor-e t he cliff i n \o/hich they are si tuated was eroded 

to the exteYlt it is today. This appears to have been the 
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case with one shel ter' near the north end of the cliff and 

which is now filled with partly consolidated deposit incorporating 

marine shells and stone artefacts. TIns shelter clearly was a 

hominid occupation site, but unlike the others it has produced 

no fossils other than the marine shells. 

Both large and small marrunals ,,<I'e includerl in the Sea 

Harvest assemblage, \Vhile non-mammalian r emai!1s ar'e co .. :parati vely 

ra!'c. Very 1 :irge mammals, s1.~ch as elephant and rhinoceros, are 

represented by sk~ll parts of very young :;'ndividuals, although 

medium- . and s1'llall"sized marrunals ar'p represented by both adults 

and juveniles. In general the preservati.on of specimens is good, 

although cranial remains tend to be fragmentary. Postcranial 

bones ar'e often complete in all respects. 

Almost all the species recorded are known to have 

occurred in th~ sC'uth-western Cape 5n historic times. Exceptions 

are Redunr:a, Connoc:haetes and Antidor'cas. Most species are 

appcH'ently indistinguishable from their ex1:aIlt counterparts, 

al though thE: Carnivora inrlude varieties which aI'€: l,.rgel than 

the modern forms and the Perissudactyl", incluue the extinct 

speries, Equus capensis. 

As at Swartklip, a \-l.ide variety of carn::.vores are 

r'epresented and sOllie, if not all of these species are likely 

to have been occupants of the shel tel's. Al tl,ough much of the 

ass emblage probably accumulated as a result cE carni VOI'e acti vi ty, 

other Factors ,'lI'e undoubtedly involved. For eXdl'''ple; a few of the 

fossils have been gnawed by porcupines and liystrix i:: incJ '.lded 

in the asseml:lag~ . This species is also regarded as a likely 

one-time occupc.nt, fossils havin~ been added t:o ti1e assemblage 

as a resuJt of its bone collecting ?r:tiv:.ties. In addition, 

some specimens all,lost certainly represent the remains of animals 

which died in the shelter's. 

Al though the Sea Harvest :md SwartKlip assemblages ar'e 

essentially similar in the variety of specie ~ x'epresented, there 

are at least two striking differences in the nature of the 

assemblages. 

Fil'!:;tly I the Sea Harvest assemblage is charactel'ized by 

an appr'pciably hiS~1eI' proportion of small ,:1ammals. These include 

large numbers oE x'odents (e.g. Bathyergus, GeoI'y<:hus, Otomys), a 

hare (Lepus) an.d dassie ( Pr'ocavia). The latter is particularly 

common , but is not represented at Swartklip at all. The cranial 

remains of this species are veI'y fragmented, which suggests that 
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the animals were the pI'ey of some carnivore and do not 

merely l'epresen t the result of naturc?2. fata:!j ties in a dassie 

lair. Al though the Sea Harves t and SwaI'tklip si tes are in 

essentially simildr 

the differences in 

situa tions adjacent to the present coastline, 

the numbers and vaI'ietie' s of small mammals 

repI'e sented may be taken to incticate one or both of the 

followi~lg factors : 

(1) The environment of' the. two localities Mf{ered at the time 

that their respective assemblages were accumulated and they 

-::annot, the:'efoI'e, be contemporaneous. 

(2) The species responsible for adding to the t'w-~ asselT'blages 

were not the same. 

Confirmat~on of the first factor is afforded by the 

other major di..:'feY'C'lce 

(Spheniscus) and ~eals 

betv:een the . two assemblages. Both penguin 

(Arctocephalus, LobOd0~1) are recorded from 

Sea Hal'vest, but no marine .:illimals 

indicating that tht; sea ':.'as close 

are known from Swartklip, 

to t:he former site at the 

time when the fossils in the UlJconsolidated neposi t were 

accl~mulated a..d that it was some distance a',.'ay at the time 

that the SWaI,tklip fos sils were accumulated. Ther~ is a 

paI'allel 

site in 

to this situation 

the southern Cape 

in the 

(Nelson 

faunal rec:)rd of a single 

Bc.y Cave)! which was recently 

described by Klein (1972). There the adven t of marine faunc:.l 

I'emains in the su~cession was con'e lated v!~ th ;:., rise in sea 

level from a late Pleis toc ene minimum to a l evel similar to 

that of the pr~sent ec..r'ly in the Holocene. On this basis the 

Sea Harvest ±'0ssil~ were tentativ-21y regc.::'ded as !:olocene in 

age, while these from 

cene. This c onclusion 

Swartklip weI'e :cegard2d as late Pleisto­

is supported by othe l' faunal evidence, 

including the nature of some carnivore species r'cpr,-sen ted 

(vi de infra). 

5. S\vaI tklip ( 34
0 

5;S, 18
0 

411E) 

The occurrences at Swartklip 

have already been dealt wi til in some 

1968), although a consideI'able number 

on the False Bay coast 

dcta~l (Hendey & Hendey, 

of arl di tianal specimens 

h ave since DPen !.'ecovered and some of the parlier statements 

about the fauna and its associations I"Z!quix'e revision. The 

Swartklip faunal list has, howe ver , not been significantly 

altered. Previously unr'ecoI'ded species include two carnivores 
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(Vulpes chama, F~ li~ libyca), which are des::ribed elsewhere in 

this r'eport. 

the 

and 

In the 1968 report a distinctiol'.l was 

material from Swartklip described by Sinyer 

Ewer (1962) and that from Sites and 2. 

lj'lade ' between 

& Fuller (1962) 

It was recently 

estatlished tilat the I Singer/Fuller O(:cu.I'rence' was actually a 

block of fossiliferous de!>vsi t '·,hich hac.i. faLl en o::to the 

present beach .from Site 1 (Le. that exposure fl 'om which the 

gr'eater p~rt of the Swartkhp assembl~e is derived). Alul0St 

all the specimens from this locali ty which m'e ciescribeJ in 

this report 

belonging t;) 

are from Site 1, the 

Canis lllesomelas and 

onl.y exceptions being some 

brl.l.Xmea \vhir.:h are from 

3i te 2. Tl~e source of these specimens is indicated in the 

relevant ::;pecimen lists. 

An additiona"i. point regarding thc origin of at least 

a part of the Site assemblagE:: is tr. ? t t~e porcupine must 

also have be-:-n involved il. t!: e bone-collecting at the site. A 

few of the Site fos::lils ~'!ave now been found to show 

porcupine gnaw-marks, ~v it is likely that at least a par~ 

of the assemblage resu~ted from the bone-collecting activities 

of this animal. Tr!2 greater' part of the assemb:'age is, however, 

still regaried as representing the results of carnivore activity 

ffild the remains of animals which died in the shelters. 

The S\vartk:'ip fauna was reported in 1968 to be late 

Pleistocene ~r Holucene in age, but the latter alternati\'e is 

now di smi s sed in ~he light of evidence discussed in connection 

v,i th the Se~ Harvps t 0CCUl'rence and in view of the geological 

context of tne fos si li fe rous deposits ( Ie . H .. Butzer, pel'S. comm.). 

The statement tn-'1.t lithe lairs in which the fossils accumulated 

\"ere (pos sib ly) s t ill heing occupied afte r the arrival of the 

first s e ttlers fr~Jr: Europe in 1652 11 (Hendey & Hendey, 1968: 71) 

can no longer' be accepted. although it is fairly certain that 

there was at le .::tsi.; one hyaena lair in the area at some time 

during the histori(: per'iod. 

Of all the more important assemblages from the south­

""ester'n Cape , tha t f rom Swartk lip is the least problematical. 

The fauna has an e s sentially 'modern' c har'octer but the species 

represen t ed a :r'e i n many Cases suff iciently diffe rent from their 

ex t ant c ounterparts to i n dica te that t he fauna must be pre­

Holocene in age . This appli e s in the c a se of the carnivore s 
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which are to be Qescibed later. Some species are sufficiently 

vlell represented to allovl good definition .;f their dental and 

osteological characters and the Swartklip fauna provides a great 

deal of information on the nature and chaI'~':teI' of the local 

late Pleistocene mammalian fauna, exclusive of the very sma~l 

species. 

6. Lime Quarry, Saldanha (Appro:xlmately 
~~------~--~. 

A nwnber of specirrlo'Yls "tcquired 

330
5, 17

0 
57'[;) 

by the South 

Museum :: n 191 8 and 1919 

quarry, south of Hoedjies 

town of Sa ldanha. C00kc 

are recorded as being 

Bay, which is the old 

(1955: 166) h? s already 

to this assembla.ge; pcu't of which is nuw lost. 

f~'om 

name 

mrlde 

Afr;. ~an 

a lime 

for the 

reference 

This occur'): ence is clecu'ly net the same as the Sea 

Hcu'ves tOile , although the two must be in the s;>me general area. 

The preservation of t he Lime Quarry fos s ils suggests that they 

cu'e 

also 

must 

older thar. tt~se from Sea Harvest. The 

includes the seal, Arctoc:ephalus, whict. 

date from a rex'lod when relative s e a 

Lime Quarry assemblage 

i ndjcates that it too 

level waS simile.!' 

0):' higher than at present. The Lim~ Quarry Ar~tocephalu.; 1S, 

however, a variety whic:u is distinct from the extent 1:... pusillus 

and this suggests that it might be pre-Holocene in age. 

Unfortunate ly the cr.a.racters 

Arctocephalus from t". pusillus 

Harvest material, so Lnat the 

wbich distinguish the Lime Quarry 

cannot be obse rved in the Sea 

relative ages of the two f alAll as 

cannot be determined C::1 these gl·ounds. It is, howeve):' , tentatively 

concluded t hat the LiTP~ QUCUTY fauna is ear'lier and that it 

pI'obably dates £:::'OI:l the latter part of the Pleistocene. 

7. Melkbos (3~0 40'S, 1~ 0 26'E) 

This oCC'..U'l'ence :.as al!'eady been dealt with in detail 

(Hendey, 1968) and little of si]nificance has been added to the 

as semblage . Orie previously unrecorded species v!hich was recently 

r ecogni zed is t he giant alcelaphine, Me galonagus, and this lends 

support to the infe r'I 'ed Pleistocene age of the fauna from the 

site. The view that it probably predates the Swartklip assemblage 

is maintained ~ 

The tJ0s:;ibiJ i ty that the faul'1a has Hiddle Stone Age 

as s ociations requires further qualification since Eaz'ly Stone 

Age artefacts have recently been found in surface association 

with the fossils. The cultura l a ssociations of the fossi ls can 
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now be established witt certainty only b~ controlled excavations 

at the site. 

8. Bloembos (Approximately 330 17'S, 18
0 

11'E) 

Refe rence to this site has already been made by 

Cooke (1947; 1955) and nothing further cun be added to his 

comme11 ts. No ad6. i tional specimens have be en acquired from this 

l~cality since ~906. 

9. Elandsfontein (33
0 

7'S, '18
0 'i4'~) 

The fossil occurrences on the farm Elandsfonteil. near 

Hopefield are probCl,bly the best known :..n ttle regior.. Many of 

the species, ~"ld their geological and al'chaeological associations 

Lave already been described (see 
\ Singer & \']"ymer , 1 968) • 

~he age of the Elandsfon tdn faun?, is more problem­

ati cal than \Oloulj 3ppe '1.~' from the various publications relating 

to the site. It is usually regal'de d a8 a S'ingle unit dating 

from the Vaal-Cornelia FaUl!al Span 0= the South African 

Quaternary (e . g. Cooke, 1~67), but it is evident that the specimens 

are not all ccntempor'cilleous, a fact which is clearly demon::;t.,r'ated 

by the carnivores ""hic!: are described in this report. Artefacts 

from the Early, Middle and Late Stone Ages, as \,:e ll as some 

dating fr 'om the historic period, have been recovered in surface 

a s sociation 'vi th fc.,:;sils and tl1.e suggestion has been made that 

some elements of tte fauna may be associ a ted with each of 

these period':; of hominid o:-cupation (Hendey , 1969). Host of the 

fossils are a'~")p arel: tly cont-:mp orane ous or' broadly contempox'aneous 

wi th the Ear::y StC'ne Age ( 'Fina l Acheulian') occupation and the 

on ly defini telY ['eccr'ded cu l tUI'al/faunal association relates to 

this pe riod in ri.me (SiY1ge r & Wymer, 1968). 

In conn'C's t to the other faunas a lr'e ady mentioned, that 

fx'om Elandsfon t eir. includes a nUJuber of extj nct genera (e. g. 

Simopi thecus, l1egar,:,tereon, Libytheri,um), as well as a laI']er 

proportion of ex'cinc t species. Almost all the identified speci es 

have already been recorded elsewhere, but t he Bovidae 

& L.H. vle lls, in ~:ceparation ) and the Ca r'ni vora. (vide 

inclade s ome apparently unique s pecies. 

(A. vI . Gentr'y 

infra) do 

The E1C'ilds.fonteill c arnivores have already been the 

subject of one detailed study ( E\ver & Singer, 1956) i but many 

additional specimens are now available and a number od species 

not previously I'C:, c ox'Jed at the si te are known. Al though mos t 
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of the x'ecorded carni vox'e specimens from E' :mdsfontein are 

described in thlS rc?ort, some specimens wele not available 

as they ar~ no longer in the South African Musewn's collection. 

8. Elandsfontein Hes (33
0 

7'S, 18
0 

13'E) 

A f e w !:!iles west of the Elandsfontein site is a 

smalJer wind-eroded area from which a feY! fossils have been 

recovered. Such occurrences are not uncommon in the SanJveld 

and that at E:!.anclsfonteir. Illes is included because !Iyaena brunnea 

is represented in the assemblc.g-=. On the basis of it.; ~haractex'­

istics this I'laterial is concluded to be latt: Pleistocene in 

age. 
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B. Late Tertiary Oc'::urreHces 

There is only one late Tertiary OCC.l.rrence relevant to 

the present report . 

Langebaanweg (32
0 

58'S, 18
0 

9 1 E) 

Since the firs'L :r'eported 

phosphate 

discGvery 

(Singer & 

of fossils in the 

Hooije~, 1956), these 

quarries 

quarries at Langebaan.,eg 

have tec0m~ one of the most prolific SOUI~es of fossil 

vertebrates in South Africa. Th;:; remains of a large num]:,er of 

marine, f:cesh-'Jater, t errestrial and flying ver.'tebrates havE: been 

I'ecovered, the fossils ..:oming principaLly from the only quarI'y 

which is still being mined, namely, 'E I Q~l . .-:l.rI'Y (H..::ndey, 1 970~) • 

Some invertebrates, .::oproli tes and ff)ssil I 00·;:::, are also Y..nown. 

The fauna is significant not only becaus~ of its abundance and 

diversity, but al::;o because it 

being actively i~vestigated in 

is the only one of Pliocene age 

sC".,lthern .\frica (Hendey t 1970~; 

1972~). It predates the mOT'e ':fidely known 

austrCllopitheci.ne sit:'!s (Brain~ 1970). and is 

to Eas t African fc:...mas suc!> as Koobi Fora 

KaYlapoi (Patterson, 1966). 

~: outh fl.frican 

comparable in age 

I (Maglio, 1~71) and 

Several phusphate occurrences are recorder! in the south­

western Capt.: (du To:t, 1917; Haughton, 1932~), but those at Lange-

baanweg are 

Unpublished 

the only 

studi e:, (IT! 

ones 

the 

being 

geology 

\"'ommercially exploiteJ. 

of the Langebaanweg 

at present. 

aI'~a have 

been undertaken i!1 tlddi tion to tnose rcfen'ed to above (African 

Metals Corpora-cion and ChemFos 

detai l eo study is in p'ogress 

On the basis of the 

Limited records), and a further 

(A.J. Tankard, in preparation). 

geological and palaeontological 

information pre sently ava~ lable , the deposits at Langebaanwe g are 

categorized as falL01.vs: 

VarsYlater Formation An occurr':'nce of largely unconsolidated 

clastic sediments located on the farms Varswater and Langberg 

Suid and whici1 are rich in phosphate. The deposits are mad~ 

up mainly of marine, estuarine and terrestr'ial sands in Ylhich 

fossils of lat.~ Pliocene age are i ncorporated. The largest 

exposures of elese deposi ts ax'e at the scene of CUXTen t 

mining opt::!'atio!ls (t E' Quarry) t \,,rhile tJl0se in an ear'lier 

open-cast lnine (I C' QUaITY) are now obscured by water and 

sand infill. 



Table 3. The stratigraphy of the Langebaanweg area. 

Age 
Varsvlater area Langberg area 

('E' Quarry) (Baard's Quarry) 

Pleistocene/ Surface bed Surface bed Holocene 

Pleistocene Unnamed 
deposits 

Bed 3b 

Pliocene 
Varswater Bed 3a Unnamed 

Formation Bed 2 deposits 

Bed 1 
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Unnamed deposits Mined-out phosphate OCCUI'!'(,;nces located un 

the farm La'1gberg, appI'oximately 2 1<'.m e.,is t. of the Varswater 

deposits 

as some 

(Baard's 

which yi e lded fossils 

of apparently (? early) 

Quarry) has now been 

of late Pliocene . age as well 

PJ.eistm?~n~ age. This mine 

back-~illed and the rel"ltion-

ships of thtse deposits to the VaI'Swa t:t:l' Formation are 

uncertain, although records 

the Pliocene fossils were 

5ugges t that 

fluviatile in 

those which contained 

origir.. . (Taille 3) . 

The most significant paiacontologicc.l discoveries have 

been ma\".~ in ' E' Quarry 

of the geology of tid s 

observations madz in the 

(fig. 3). Although a detaUed a~count 

si te will b"! i'ublisted elsei"here, 

course of the fossil reco'rery 

pr'ogram arE; sur.mlari zed hel'e. 

The :r;~posi ts of t E' Q'.: 3.rry (Table 4) 

The exp0sed deposits co;:sist largely of unconsolidated 

01' partly consolidated '1led~ um-~rade sands i!': wr'ich the commercic.Uy 

exploi ted gr?l1ular ~h0"iphate occurs. These deposits are fossil,­

ife:r'ous only in tile lower levels. They are uncerlain by· a 

clay of undetermined thickness and oveI'le.in by more recent 

aeolian sands which vary in depth from about 2 to over 40 

metres. The~'e are ~onsiderable differences in 

the ' E ' QuarI'y sediments both vert.i.cally and 

there al'e some 1rnpo?:' [ant differences in the 

the appearance of 

horizontally, and 

succession i~ the 

eastern and 

by 

vIes tern parts 0f the 

a drainage cl':mne l 

quarry. The 

( ' Hain Stream' ) 

two areas are 

which r'vU1S f:i:'om !;;epar'ated 

near t he 

of the 

extended 

north wall t~ the south-west, following the general dip 

deposits.. In most parts of the quarry mining has 

be 10 ... , the level of the water-table , which has fallen 

as a I'esult of dewatering of the mine. Hain Stream has become 

progr'e ss i "ely 

a significant 

the east and 

less active and now ephemeral. It 

differ some\vhat 

f eature, since apart from being the 

west successions, the deposits of its 

from those elsewhere in the qUaI'!'y 

is, nevertheless, 

boundary between 

bed ana banks 

in that they 

are coarser-grain,:,j and completely unconsolidated. Main Stream may 

follow a dI'ainaS'~ line of considerable antiquity. 

Thre <=: stI·c:..tigr'aphi c units are recogYlized in the 'E' 

Quar'!'::,' exposuL'es of the Varsv/ater Forrnation (fig. 4). 

BED 1 
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Fig. 3. Bketch plan of 'E' Quarry, Langebaanweg (July, 1972), 

showing collecting areas. 

The deposits exposed are as follows: 

Bed 3a - West Wall. 

Bed 2 - All areas • 

Bed 1 - 1 st Sump, 2nd Sump, South Wall, FaI' Bast 

and July 1971 areas • 



phosphate rock. It was 

the 

-33. 

originally 

bulk of the 

believed to 

vertebrate 

unc.erly 

fossils 

those 

occur deposits in which 

(Hendey, 1970~), b~t 

laterally truncate 

it was thought 

(Hendey , _ 1 970E.) • 

subsequently 

these deposits 

been shown to 

to postdate and 

The original 

conclusion has 

still uncertain '"hether or not it 

be correc-::, although 

underlies the whole 

it 

of 

is 

the 

next horizon in the succession. 

In the absence of detailed petrographic studies :.t is 

di2ficult to inter~)!'et the origins and dt~velol'ffient of Bcj 1, 

sincp it evici.ently had a complex history. However, at least two 

generations of phosphate rock are ;:'epresented. The first is an 

extremely \Jell inC.urated 

large in'egular-ly-shaped 

rock, brown in colour, wl'1ich occurs as 

boulders with abz'aded surfaces, around 

which are ;;catteb ... G well-rour.ded cobbles and pebbles of the 

same material. RaL-p ins tances are kllOwn of embedded and un­

identifiable bone fragments. The age and mode o~ origin of the 

rock is still conjectuI'al. 

Interspersed \."i th this indurate::: pbosphate x'uck is a 

partly cemented bl"ovm phosphate !'ock, wtich locall} forrr,.:; a 

matrix 2mbec.d:'ng elements of the older and more indu,cated rock. 

A suite of well-preserved marine invertebrates ha:: been recovere d 

from the second phosphate rock (Marine Faunal Unit 1) (Kensley, 

1n press). The invertebrates included in this fauna represent 

Doth rocky and sandy shore species. Their' p:r-esence indicates 

that a marine shoreline existed in the arp.a a"\d that abrasion 

of the indurated phosphate rock was b~r \"ave action. The !,artly 

c emented phcsphate 

as shmo/l1 by the 

rock has also been subjec ~ed to \;"we action, 

Abraded surfaces of idfills of this material 

in Bed and rounded fragments lie mixed \<lith the cobbles and 

pebbles of the indurated rock. The abrasio!'l of th~ second 

phosphate r'ock may be associated vIi th a 3ecund per'.od of mar'ine 

erosion or with the later part of a single marine incursion. 

A wide variety of marine fossils (l1ar'ine Faunal Unit 2) are 

preserved in an tllconsolidated, light-co10ured 

incopporating the two generations of abraded 

Occasional remains of terrestrial ver'tebrate~ 

are usually heavily rolled . 

and sandy matrix 

phosphate rock. 

also occur and these 

An exposure of Bed east of Main Stream (BDT 1/1971) 

revealed that the rocky element is cons ide r ably less prominent 

than it is in more southerly exposures of this Dorizon. The 



Table 4. The stratigraphy of 'E' Quarry, Langebaanweg. 

Age Stratigraphic Lithology Depositional Faunal 
Unit Environments Unit 

Pleistocene/ Surface Sands, calcrete, Terrestrial -
Holocene bed etc. 

, 
Bed 3b Medium-grade -

- - - - - - - - sands 
Estuarine 

----------
z Estuarine 
0 Bed 3a (Phosphatic) 
H Faunal Unit 
E-< 
~ 7,5 m 2 
~ 
0 

Pliocene f:<:. Medium-grade Estuarine Estuarine 
Bed 2 sands & Faunal Unit 

2 m Terrestrial 1 
~ 
r:il Sand with E-< 
~ boulders, Marine :s: en Bed 1 cobbles & Marine Faunal Units ~ 

~ pebbles of Littoral 1 & 2 
phosphate 
rock 

1 m 

? - Clay ? -
------ -- - -- -- -- - -------- ----------~--~-~ 
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BDT 1 exposur'e has cobbles and pebbles of beth pr'imary and 

secondary phosphate r'ock, the latter being mo:.. e common, which is 

again in contrast to the more southe:::'l~r exposures. In addition, 

rolled fragments of less consolidated and non-phosphatic sandstone 

were present. 

BED 2 

ar'E.. 

The light-coloured, medium-grade sands 

exposed over J::os t of the floor of the 

of Bed 2, which 

-:;uarry, are often 

not readily dJ.stinguishable from the unconsolidated matri.x of 

the underlying bea. The sediments and fossils suggest that 

deposi tion "las pI'iiJlarily in a relatively calm anJ shallow 

estuarine envirunment, but at least SOJ'lle of Bed 2 mo..! have 

accumulated subaerio.lly. In the vicinity of t1~in Stream, and 

sometimes also :leal' the base of the horizon, coarse-grade sands 

suggest deposi ticn by higher-velocity water's. 'l'owards the eastern 

limi t of the quarry, Bed 2 becomes ver'y thi.n, no more than a 

capping on Bed ~.nd perr:eptible mainly because of its fossil 

content. 

Bed is lar'gely non-phosphatic and! includes lar'ge 

numbers of non-marine vertebrate fossils, while marJ.ne vertebrates 

are rar'e (Estuarine Faunal Uni t 1). 

This horizon apparently began accumul?ting when a river, 

which had previously discharged into the sea elsewhere, alterf.:J 

its cou""se and met the sea somewhere in ti .· e ;,'lllTlediate vicinity 

of the present ' E' Quarry. This probabl:'l 

period of ma1'ine transgl essicn and Bed 2 

occu!""ed during a 

is regi::tl 'ded simply 

a facies c hanSle in the cycle of ':J.eposi ti :m which resulte d in 

the marine erosion and deposition of Bed 1. 

as 

In th::: eas tern part of ' E ' Qua.!'!'y the upp!:::r limi t of 

Bed 2 is marked by a discontinucusly-devel()~)eu Capping of phos­

phate nodules and phosphate rock. This rocky llOrizon was 

pre:vi ously confused \oli th Bed 1 and, although termed the 'basal 

marker' ( Hendey , 1 ~70~) , this name is appr',Jpriat~ only in that 

this horizon marks the lower limit of mining in this part of 

the qua!'!')'. Man~l of the nodules have bui 1 t u~ around fossi Is 

and c :r'ushed and br'oken fossils at this lev~l are often cemented 

together' by a phosphatic matrix. 

About 150 m. east of Main St:r'e aI:. is a smaller and le s s 

well developed drainage course (, East Stream'). Bet\veen these two 
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phosphatic 

of siliceous 

nodules is 

induration 

an 

of 

features and imm2cjately below the 

extensive and well-developed zone 

the light-coloured sands of Bed 2. The 

and 'silcrete' are ~ot knovm, although 

deposition of the 

origins 

the former 

of the 

may 

nodules 

be 

connected vii th i:he phosphat ic 

overlie Bed 2. 

BEDS 3a and 3b 
-::...------"-

The phus~hatic nodules of Bed 2 

Main Stream and this bed is 0verlain ty the 

and fossiliferous sands of Be:' 3a. 

sands which 

absent wes: of 

brown, phosphat;c 

Some of Fed 3a may have been laid. down subaerially, 

but most of ; t was apparently deposited by faster-flowing wate:::' 

than was tt0 cast:: \.,i th the subaqueot.:s elem~i1t of Bed 2. Remains 

of both terrestr~al al-.d aquatic vertebrates Lend to be concentrated 

towards the base of the bed and become pl'ogressi vely less 

common upwards. There are, however, sever'al levels above the base 

of the bed whc'e f0ssilS occur in g!'eater munbers and , these 

levels, a"ld the base of the bed, follow the general south-

"Jesterly dip of the 1eposi ts. T!1ey m;:-.y repI'esent old :!.and 

surfaces over vhich successive periods of subaqueous deposition 

took place, perhaps at times \-ihen the river feeding the area 

was in flood. Eve:t l if such land surfaces existed, they wer'e 

clearly not acces s ible to very large land mammals, which is a 

contrast to the s ituation prev.:>il.i.ng at the time of the 

n,eposi ti on of Bed 

in this horizon. 

2, since such 

The surfaces on 

species 

which 

are commonly 

Bed 3a 

represented 

iossils 

were apparently accumulated may actually have been 

the time and the land mammals represented in this 

been c arried to theil:' 5i te of deposi tic~, b~r water. 

subaqueou~; 

bed may 

all 

have 

Unweathered pebble-sized feldspar crystals, rolled feldsp3.r 

and ql-lartz pebbles and fragmentary fossils app arently derived from 

Bed 2 are includ.ed in the sedimentary suite of Bed 3a. Their 

pr~sence ind.icate s tha t a t least some of Bed 3a was deposited 

by strongly flO\ving water'. Bed 3a may have been laid - dovn 

along the pat:h of the periodically flooding , La.."lgebaanweg River' 

rather than in the backwaters of its estuar'y as is inferred 

for Bed 2,. Bed 3a is far les.:; extens:' ve ~,n ar'ea than Bed 2 

and, although its distribution has yet 

there is a suggestion that it has a 

to Le finally determined, 

linear north-east to 



Fig. 4. The stratigraphy of ' E' Q uarry, L angebaanweg. 
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south-vIes t spl'eac. If this can ultimately be demonstrated, it 

will be a further indication of deposition along or ahead of 

a ri vel' channe 1· 

Bed 3a i s presently regarded as a different facies of 

the estuarine sedimentation of the Varswater Formation and, 

although the in situ fossils cannot alw.::ys distinguish2d 

.from 'chose de.l:i ved from Bed 2, its faun.::. is termed the 

'Es tp.arine Faunal Uni t ")' <.. • 

OVerlying Bed 3 21. , or bed 2 whe~'e ~a is absent, are 

the phosphatic sands of Bed 30. This is b~' far the most 

extensi ve unit in '::he Var':"water Formation and it is largely 

unfossiliferous. The only fossils ever recove red from it have 

been a few is~luted giraffid limb b01'}es. A:! 0ng the ' .. ;est wall 

Bed 3b c.an be visually distinguished from C~d 3a 0i1ly by the 

fact that it is appar'ently unfossiliferous and the subdi vi~ion 

of Bed 3 is made solely on these grounds. Evidently though, 

'.:he enviror_TJ'\ent oE depos i tion of Bed 3b did differ from that 

of Bed 3a since aniwal remains v,ere so rarely added to the 

a::cumulating sediments. Differences bet\"eel1 the two units may 

be detected by de t ai l ed examinations of the sediments, although 

their li thology is sup ::::rfici ally similar'. 

On the assumption that deposition of the Varswater 

Forma tion took place during a mar'ine transgression, it is 

evident that a shift of the sl-J.or'e line to the no:::'th-east wi th 

t!1e rise in sea, leve l would ;;lean that '.:he ; E' Qual'I'Y al'ea was 

p'ogressi vely further from the shoreline and no ] onger in an 

area of concentr'ated vertebrate activi ty. Cons.:; quently, althowrh 

the Langebaam/eg River was still dischaI';ing sediment intu the 

area, vex'y f ew vertebrate f ossils were ir.corporated into the 

accumulating deposits. 

Bed 3b i:; easily distinguished from the underlying 

deposi ts in the eastern par't of the quarry (Bed 2), because 

it is n on-fossiliferous and phospl!atic, whereas Bed 2 is 

fossiliferous and non-phosphatic. 

The upper limit of Bed 3 is marked by a variably 

deve loped zone of induration and it is ahlays readily 

dis tinguishable £ro~ the overlying and non-ph0sphatic aeolian 

sands of what is infol'mal1y t e rmed the 'svl.::'face bed' (Hendey, 

1970!:) • 
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The Fauna of ' E' Q'.larry 

Mar'ine Faunal Un::' ;: 

The fossil fauna of the partly consolidated phosphate 

roc:k of Bed is YYlown on ly from a single and very limited 

occurrence. The invertebrate remain,s are, hO\.,ever, very well 

preserve d and ha\·r; been describe d in detail elsewhere (Kensley , 

'i.n p:::'<;!ss). A single shark's tooth is the only recorded 

vertcbI'ate fossil i n thi~ fa'~l'1al unit. 

}v1arine Faunal Unit 2 

The [OSSl}S from the unconsolidated matI'ix of Bed 'I 

~'epresent a ,.,ice Yariety of invertebrate and. vertebI'ate species. 

The illv~rtebr"'.te fauna of this Ul'.iit is represented 

only by int2:cna.: casts and although they have beer" found at 

several places, I!lOSt notably BDT 2/1972, s e-;cra 2.. metres soun. of' 

BDT 1, they are less well known tha.'1 the invertebrates of 

lofarine Faunal Uni t 1. 

By con -t:.r ~s t, marine vertebrate remains are =-.bundan t. 

Shark's teeth are particularly cornmon and an array of s:r:ecies 

simi lar to that l'ecorG.ed from 'C I QuaI'IOY is repr'esen t ed (see 

Hendeys 1970a: 96). Sting-ray spines and denticles, eagle-r;w tooth 

plates, ska te denticles , vertebrae and teeth of bony fish, a 

variety of wtale bones and a single seal femur have also been 

recvITered fI'om the unconsolidated matrix of Bed 1. 

Some fragmentary and usu::..lly he;.1vily rolled remains of 

terrest! 'i al ver tebrates occur in association with the marine 

fossils. Host frequently r epresented is a land tortoise and 

since this is &1.SO t ile most common fossil in Bed 2, it suggests 

tha t Beds and 2 are broadly contemp orane ous. A recently 

disctDvercd !!ippru'i o!1 tooth from Bed 1 is a fur'ther indication 

that t hi s falmal unit is indeed Pliocene irA age. 

Estuarine Faunal Uni t 1 

This fa.unal unit i s char'acteri.zed by the often very 
-

\ole 1 1 preseI'ved I'emains of large t errestrial mammals. Smaller 

vertebrates aI'~ actually more commonly but less obviously 

r epr'e sen ted. 

The mo~~'.: common species is a hu·:.u tortoise (Chers ina) 

and e ven where th,= deposit is poorly f ossili fe rous, r emains of 

this species are likely to occur . Other non-mammalian veI'tebrates 
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include sharks , bony Eish, snakes, l,izards, frogs and birds. Shar'ks 

and bony fish are rare and there was clearly not a concentra­

tion of the r'em&ins of these creatures by \laVe action as was 

the case in Bee. 'I • Birds are represented bv 
J a \vide variety 

of species incll'ding ostrich, francolin, plov;:.:.!', penguin and 

cor'morant, all of which are represented by modern counterparts 

in the immediate area or on the aajacer, t coast. 

Small mammals are cor..mon and include in8ecti vores, 

rodeuts, a lagomorph and smaLi. viverrids. }tedi.um-sized herbivores 

are Bipparion, l'Iyanzachoeru.s Wld a variet:v Or bovids. Large 

herbivores are }1ammuthus subpl8nifrons (M:lglio & Hendey, 1970), 

a ~omphothc'E: , t;eratotherium praecox (Eooijer, 1972), a sivathere 

:md Giraffa. The larg~r c..ar'ni vores include a machair'odont, a 

viver'I'id and hY.3.eY!ids, which are described e:5ewhere in this 

repor't. Also repr'esented is a seal (Hend~y ,~, Repenning, 1972). 

The larger mammals of this uni t are those on w}'lich 

the relative ·j ating of the Varswater For'mation is largely based. 

Comparisons wi th i'adiome~rically dated East Afl'ican faunas indicate 

a late Pliocene date for Bed 2 and an age of about 4 mi.llion 

B.P. is inferred (Hendey, 1970l2.; 1972~). 

A study of the fossil occurrences of Bed 2 (vide 

infra) has provided SOI/le information on the manner . in v,hich 

the fossils came to be accumulated and the nature of the 

envL:'onm-=nt at. the time. S0me fossils were clearly la.id down 

on a land surface, \vi th li ttlc d; sturba..'1ce £1tbsequently by 

geomorp!1010gical agents. Damage to bone has resulted from both 

t:arni yore action 2nd fires. Indications are that thos~ fossi Is 

which Here accwnulated subaeri ally were subse~uently inundate 'l 

by relatively calm and shallow water and that subaqueous 

deposition of deposits and other fossils also took place. 

Nothing eel'tain is known of the vegetation of the area 

at tl:'2 time tnat the fossils were being nccumul&ted, but the 

abundance and variety of large herbivores sugges ts that it was 

more luxuri ant than the present flora. The rainfall today average:> 

about 25 0 mm PCI' annum and falls mainiy in winter'. It. is 

sufficient to support only a Hedite!'l'ar.ean macchia vegetation 

\.Ji thout indigenous tr'ees and li ttle indigenous grass. The pr'e sence 

of Giraffa in thf:! Bed 2 deposi.ts indicates that trees must 

have been present du.:r'ing the late Pliocene; while the high-crovmec1 
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teeth of the Ccratotherium and Hipparion suggest the presence 

of grassland as .fell. 

The burnt bone in the deposits probably resulted from 

bush-fires and, since burnt bone is not 

most levels , the fires must have been 

towards the end Or a season which waS 

uncommon and occurs at 

quite frequent, probably 

long, hot and dry. On 

the ether han'i the inferred pr'esence of tree!; and other' more 

luxuriant vegetation poin i:s to a period of good rains as well. 

Tc,2"et!'ler these factors indicate strong s,=asonality in precipitation 

and it follows that th~ Langebaanweg RL,er is likely to ha' e 

varied markeCi~y b the volume of its flow according to the 

season. 

The enVlx'Onm€:1t visualized on the basis O.t' these fact~. 

and infe>:'enc~s is that of a coastal savanna crossed by a river' 

flowing south-westwards and having its est:uary surrou."lded bv all 

area of low-lying sandy flats \-,hich were f::"ooded duri"lg the 

Y'ainy season. The marint: envir'onment is li:cely to have been 

fdnged 

...,hat is 

to the 

today 

w~st by islandS formed by 

the Saldanha/St. Hel~na Bay 

granite uutcrops in 

area (see Hendey, 1970,£; 

fig. 4). Al ternati vely it may have been a north-east extension 

of the present Saldanha Bay and, in either case, a relatively 

shel tered area \-/i th 

A greater 

in the ar'ea du:!"ing 

£r~sh water in the 

low-energy waves. 

number of land mammals 

the dry se as on owing 

river. The hypothetic'll 

may have concentrated 

to the availability of 

rloodplain may thus 

have been an area of intense terrestrial biotic activity during 

the dry season. Amongst other things predc..tion and scavenging 

of terrestrial animals would have occur!'cd, with the rema;.ns 

being buried beneath subaqueously deposited sediment 

the succeed:'ng rainy 

during 

inundation of 

IIudgin.g from 

the 

the 

floodplain 

dispersal of 

must have been subdued I'atl1 p. I' 

in 

some 

than 

season.. 

of the Eossils, the flooding 

of the tor'rential in most 

area of Bed 2 which is now exposed in IE' Quarry. This area 

may have had one or' more perennial water courses and the 

present Main Stream may follow such a feature. 

Estuarine Faunal unit 2 

The fauna of Bed 3a is not as H..::ll kno\-m as that 

fr'om Bed 2 and it is problematical since it is not always 
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possible to distinguish tilOse fossils which are in situ from 

those that are o,=ri ved fI'om Bed 2. There are, however, some 

obvious differences between the two assemblages. 

The la:':'ge n,ammals which are so characteristic of Bed 

2 are either not !'ecorded from 0ed 3a or are known only 

from very fragmen t-1.ry remains, most or all of which may be 

derived from Sea 2. For example, Ceratotherium praecox is 

by occasional toot~ fragments in Bed 3a, but in I'eprl': sen ted 

Bed 2 it is knOl.'!1 from hundre(L5 of comple"'..:e teeth, partial 

anJ comvlete dentitions, part5 of skulls and elements of the 

postcranial ske leton (see Hooijer, 1972). The large pig, Nyanza-

not: YJlO".m from Bed 3a, although a miniature one, choe rus, is 

which is not 

of the Lled 

'~nown. from Bed 2, is present. The most common 

~ bovids, a boselaphine, i.s not r'ecordec. fr::.m Bed 

the tv.'Ci most common bovids are alrelaphines. They in 

not definitely recorded from Bed 2. Each of the two 

faunal unl ts has at least one hyaenid 'lhich is not 

3a, where 

tUI'n are 

estuarirle 

:;:'ecc...cded ir:. the "the:;:'. The seal, which is rare in Bed 2, is 

cor.mon ill Bed 3a. 

There are also difference s in the nature of the fossil 

occurrences. Even amongst the in situ Bed 

a greater proportion c.f fragmen t ed bone and 

fewer.' indications of close associations of 

3a fossils, tllere is 

there have been 

different parts of 

sinsrle skeletons, although the latter featuI'e may result from 

the smaller sample size. 

There are probably a number of factors which could 

!iave cause d the differences between the two estuarine faunal 

uni ts. For example, it has al:::'eady been suggested that tl-J.e 

environment of deposition of Bed 3a differed from that of Bed 

2 and this may have contributed to som", of the observed 

differences . In addition , Bed 3a clear'ly postdates the underlying 

Bed 2 and, although the time difference may not have been very 

great , it may have been s uffici en t for cha.'1ges to have taken 

place in t he compos ition of the local fauna. 

Unless otherwise stated all r eferences in this' report 

to the Langeb3.2.rJweg vertebrate fauna relate to the ' E' QuaI'I'Y 

occurI'ences. 

The Depos i ts DXlifl Fauna of ' C' Quarry 

The observati ons Vlhi c h have already been made on the 
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'e' Quarry occurrences (Hendey, 1970_~) have no":. been supplemented. 

The Ie' Quarry marine fossils apparently occur in deposits which 

are a westerly extension of the 'E' Quarry Bed 1 , while the 

Overlying deposits apparently include extensions of Bed's 2 and/ 

or 3. One puzzling feature of the 'e' Quar'I'y succession is the 

occurrence of terrestrial vertebI'ate remr'lins' below deposits 

containing marine fossils (Hendey, 1970~: fig. 4), a situati0~ which 

ha!;:; not been encountered in IE' Quarry. 

The ~ctual :i:'elationsgips · between the 'C' al1d 'E' QuaITY 

deposits will only be determined ?s the area between them is 

mined away and exposures of the linking deposits become visible. 

The fev; fragmentary carnivore I'emains fl0m ' 8' Quarry 

hElVe already been I'eferred to (Hendey, 1970i:: 97), and this material 

is not described in the present !'eport since none of the pieces 

could be pos:tti vely identified. 

The Deposits and Fauna of Baard' s QuarTZ 

As wi th Ie' Quarry, no further progress y,dS been made 

wi til inves tig2..1:ions into the Jeology of the Baa.cd I s Quarry area. 

It is, however, clear that fossils of Pleistocene age are included 

in the Baard's Quarry assemblage (Hendey, 1972~), although most 

may be contemporaneous vIi th those fre!l the Varswater Formation, 

and the ear'lier element in the Baard' s Quar:ry successiol'1 is 

tenta~ively reg arded as a fluviatile facies of the VarS\vater 

Formation . 

The few specir.::ens from Eaard's QuaITY which are ir.cluded 

in the syster"atic section of thi~ !'epu..:'t arE' regarc.4!d. as belong­

ing \vi th the Pleis tocene element of the faun& from this si te. 



42. 

FOSSIL HAMHALS OF THE SOUTH- \-IESTERN CAPE PROVINCE 

The late Cenozoic fossil mammal record of · the south­

,.estern Cape is pctentially good, but at present only the faunas 

of the latter part of the Quater'nary are comparatively well 

known. The Pleistocene element of the Baa!'C1' s Qua":TY assemblage 

aPPC'.I'ently dates from the earlier par't of this epOCil, but there 

arc so many uncertainties relating to th:i.s occurrence ar.d only 

a bmi ted nunlDer' cf poor'ly represented species are involved, 

which means tJ.}at they constitute 0. lar8"ely insignificant addition 

to the record. The Ter-tiary is known only from the late Plior:e!l'= 

Langebaanweg occurrences. The record i:.:;, th::!J:'efor-e, far- from complete 

and an add~tional disadvctntdg~ is th~t many of the available 

fossils have y~ t to be studied in detail. 

In the account w!'lich f-.:>110ws, the 

presently mOvln is reviey,ed. The Carnivora 

will 

some 

the 

the 

be dealt 'wi tb. in detail later ane: 

are better known than others (Tacles 

Chi:!:'opte!'i'. are completely unrepresented 

Artiodactyla are Ubiquitous and often 

The mammalian micr'ofaunal remains 

resor~ as it is 

a1:'e excluded as they 

of the remc:linir.g orders 

5, 6). For ~xample, 

as fossils, wher'eas 

abundan-::ly represented. 

are still largely 

unstudied, but a cursory examination c c' the 

has revealed nothing which is obviously out 

the :-:1odern fauna. 

available material 

of character with 

The Cl1ryscchloridae, which 

which still occur commonly in the 

sen ted locally as £ossils 

a single species occm's 

Bed 2 and Bee: 3a. The 

only at" 

and i 1:S 

ar-e endemic to Afr:'ca aJ"d 

south-westt::rn Cape, are repre­

Lang.::baan1:1cg. Appar'ently only 

remains a,:'e common in both 

fossor'ial habi ts of this -".nimal probably 

contributed 

it is not 

to the 

to 

recorded 

natu!'e 

preservation 

at 

of 

other 

the 

in 

local 

these 

!oites 

Gerosit~ . ~he fact 

is almost certainly 

that 

which has undertaken, 

since ',angeba.a!J.weg is 

has teen made 

the 

collecting 

only local OCCUI'l'CnCe 

been 

where a determined. 

effort to recover microfaunal 

The Hacroscel:i.didae are another gI''- :.:tp 

to Afr-ica and they are also quite common at 

unrepx'esented in the Pleistocene. Once aqain 

only one species represented at Langebaanweg 

both Bed 2 and Bed 3a. 

remains. 

which ar'e endemic 

Langebaam.eg but 

ther'e is appaI'ently 

and i. t occur's in 



Table 5. The late Pliocene mammalian fauna from 'E' Quarry, 

Langebaanweg (May, 1972)*. 

ORDERS r~NOTYPHLA & LYPOTYPHLA (INSECTIVORA) 

Elephantulus sp. 

Soricidae (2 species) 

Chrysochloris sp. 

ORDER PHOLIDOTA 

cf. ~ sp. 

ORDER RUBULIDENTATA 

Orycteropus sp. 

ORDER PROBOSCIDEA 

Gomphotheriidae 

Mammuthus subplanifrons 

ORDER HYRACOIDEA 

cf. Procavia antigua 

ORDER PERISSODACTYLA 

Ceratotherium praecox 

Hipparion albertense baardi 

ORDER ARTIODAVTYLA 

Nyanzachoerus sp. 

Suidae Species B (aff. Diamantogyus) 

Libytherium olduvaiense 

Giraffa cf. gracilis 

Tragelaphus sp. 

Bovini (aff. Pelorovis) 

Boselaphini (aff. Tragoportax) 

Reduncini 

Alcelaphini Species A 

Alcelaphini Species B 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

? 

x 

x 

? 

x 

x 

x 



Table 5 (cont i nued ) 

! 
I Neotragi ni (aff . Raphicerus) x 

Gazella aff . vanhoepeni x 

Incertae .sedis x 

ORDER LAGOMORPHA 

Incertae sedi s x x 

ORDER RODENTI A 
I 

Bathyergi dae (2 species) x x 

Muridae & perhaps others (several species) x x 

ORDER CETACEA I 
I ncertae sedis x 

* Excluding Carnivora 
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The rela.t';'ve abundance of chrysochlo:...·ids and macro­

scelidids in the south-western Cape Pliocer...:.: is of special 

interest irl view of the exclusively African distribution of 

these groups and the fact that neither has a good fossil 

record. Hiocene, Pl:i.ocene and 

known (Pattersen: 1965), while 

the Hiocene of East Africi'( 

and the Pleistocene of South 

Pleistocene macroscelidids are 

chrysochlod.ds al'e recorded from 

(B'l:!:ler & tlOp' .... OOll, 1957; Butler, 1969) 

1\frica (see de Graaf, 196C). The 

Langebaanweg matex'ial includes both 

and the large number of specimens 

skull .:.nd postcranial :':'emains 

available shouJ d allow for 

confident defini. tion of the ~pecies re?resel'1ted. Both groups aI'e, 

hOVlever, taxonomically complicated and the Langebaani-leg 

unlikely tC' add m'lch to the understanding of theiI' 

Soricidae are poorly represent~d a~ fossils 

species are 

phylogenies. 

in the 

south-western Cape an1 once again Langebaanweg is the only site 

fT'om which they a1 e recorded. Compared to the chIysochlorids 

and macroscelio':'ds the amount of material which i.; available is 

limi ted, but in this instance at least t,,:o and possibly more 

species are represer..ted. SoriL:ids are not uncommon as fossiJ s 

elsewhere and a detailed study of the 

should complement the studies on those 

of the Transv ;::J al (see Meester, 1955). 

Langebaanweg spec~mens 

from the early Pleistocene 

Rodents are more cornn,only represented as fossils than 

the insectivores anu, although especially abundant at Langebaanweg, 

they are also k1~o~m from local Quaternary occurrences. 

About a C:ozel: species a.i'e kno\m from ' Langebaanweg and 

the most commonly occv'l:'I'ing forms are Bathyergidae, a family "lith 

an essentially A'::r·';'ccm distribution. As wi tho thE: chrysochlorids, 

it is prob&~ly t hp.ir fe:sorial habits which has led to their 

being more c c;nmonly F-::' ~served as fossils than other contemporaIY 

small mammals. Bathyergids are also known fr'om all the mOI'e 

important Qua t e rnary OCCUI'rences of the south-westeI'n Cape, their 

relatively large Si.ze and abundance probably having contributed 

to thei I' di seovery. 

Their fos .sorial habi ts raises the possibility that they 

may sometimes becon.2 accidentally associated '.vi th fossils already 

buried in t he 01'C1.,md, a situation which may easily arise be<:ause 

most of the :l.oCLJ.l occurrences are in LUlconsolidated deposits in 

aI'e as 

been 

where ba thyergi ds 

men t ioned in the 

still OCCUI'. 

c as e of the 

This possibility 

Me lkbos bathyergid 

has already 

(Hendey, 



Table 6. The Quaternary mammalian fauna of the south-western 

Cape Province (May, 1972)(1) 

.......... 
C\J 
'-" 
~ 

>-c 
~b :z:; 

I :3 E;3 

: ~ 
p.. 
H 

~ rf.l ~ - P=\ rf.l 0 
§t5 ~ ~ I:-; 

~ ~j H 
H ~ ::;: 
ril rf.l 

ORDER PRIMATES 

Simo:eithecus oswaldi ho:eefield-
ensi s x 

Pa:eio ursinus 

~ sa:eiens rhodesiensis x 

~ sa:eiens 

ORDER PHOLIDOTA 

Manis sp. x 

ORDER TUBULIDENTATA 

Orycteropus ~ 

ORDER PROBOSCIDEA 

'Stee;;odon' sp. x 

' Archidiskodon' broomi x 

'Loxodonta' zulu x 

Loxodonta africana x 

ORDER HYRACOIDEA 

Procavia ca:eensis 

ORDER PERISSODACTYLA 

Diceros bicornis x x x 

Ceratotherium simum x x x 

Eill1us cf. ca:eensis x x x x 

E9:£us cf. plicatus x 

E9:£us zebra 

ORDER ARTIODACTYLA 

Potamochoerus Eorcus 

Mesochoerus :eaiceae ) Probably 
x 

Mesochoerus latee;;ani) conspecific 

A 
0 

~ ~ 
I:-; re rf.l 

~ 0 

~~ ~ 
0 
I:-; 

~~ 
rf.l 
H 
P:: 

x 

x 

x 

x x 

x x 

x x 

x 

cf. x 

? 



Table 6. (cont inued) 

Phaeoehoerus aethionieus ? ? 

Taninoehoerus meadowsi x 

HippoEotamus amEhibius x x x x x 

Libyt herium olduvaiense ? X 

Tragelaj2hus ef. streEsieeros x x 

Taurotra~s oryx x x x x x 

Pelorovis sp. x 

S,:tneerus sp. x 

S,:tneerus eaffer ef. 

Redunea arundinum subspp. x x x x 

HiEEotra~s gigas x 

HiEj20tragus leueoEhaeus x x x ? 

? Beatr~01ls sp. x 

Damali seus niro x 

'Rabatieeras' arambourgi x 

Megalotragus sp. x x 

Connoehaetes sp(p). x x x 

AleelaEhus buselaEhus eaama ef. x 

S,:tlvieaEra grirnmia x 

RaEhieerus sp(p). x x x x 

Raj2hieerus eamj2estris x 
Raj2hieerus melanotis x 
Oreotragus oreotragus x x 
Gazella sp. x 
Antidoreas recki x 

Antidorcas australis x x x ? 

~ caEreolus x x 

Bovidae incertae sedis (2 species) x 

ORDER LAGOMORPHA 

Lepus sp. x x 
LeEus caEensis x 
Lej2us saxatilis x 



Table 6 (continued) 

ORDER RODENTIA 

Bathyergus suillus 

Georychus capensis 

H;'Lstrix africae-australis 

Others 

ADDITIONAL SPECIES: 

Elephas transvaalensis from near Melkbos 

Giraffa camelopardalis from Bloembos 

x x x 

x x(3) 

x x 

( 1 ) 

(2) 

(3) 

Excluding Insectivora, Chiroptera, Carnivora and Cetacea 

Pleistocene species only 

Indirect evidence only. 

x x 

x x 

x x 

x x 
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1968: 112), and a150 applj es particularly i:..l tile case of the 

specimens from J:nandsfontein. Owing to the cJ iff-side situation 

of the Swat'tkUp and Sea Harvest sites, and the consolidated 

deposi ts of the former, there is less likelir.ocd of non-

contemporary bathyer·gids being associated \",;, th the r'est of the fauna. 

It is also "nUkely that the LangebaaJ'1\·:eg bathyergids are later 

intrusive fossils since t}1P lev.:::ls at w~ich they occur have 

been deeply bur'ied ever since deposition of the Varswater 

Formation ceased.. In addition, t~e species represented evirJ.~ntly 

differ .from those of the Quaternary emd. there is no reason 

to believe that they are inc-:msistent 'vi. th the Pliocene age 

of the deposits. 

One of the Langebaanweg species is aPF:1rem:ly a small 

form of Bathyergus, while the other' , which i::; much less common, 

is tentatively referr(~d to Georychus. Both these genera are 

s ~i 11 commonly :::'~pI'es en ted in the south-western Cape today, an<l 

both are recor·ded. from thE" local Quate!'nary occur .. :ences. 

The otiler small I'odents from si t~s ip the south-

\!estern Cape are, fcr the most part, unclassified. Otomys is 

I'ecorded from some of the Quaternar';' occurrences and st::'ll occurs 

in the region today. it is, however, not known from Langebaanweg, 

which is sl~rp:::'ising in view of the nature of the environment 

at the time of t}lf'; deposi tion of the Varswater Formation. 

Another notable absen Lee from the Langebaanweg fauna 

is the porcupine, Hys1:rix . This is a rodent of particular 

significance in loca~ palaeontological investigations, since its 

bone collectir.g habits has resulted in it being at least 

parHy respon3i:: l e 

(e.g. Elands£Gnte~n, 

for some of the important fossil 

Swartk::'ip , Sea Harvest). Even ",hen 

accumulations 

skeletal 

remains of tllis ?.nimo.: are not r ecorded in an assemblage, its 

presence may be deduced ':rom the very charac teris tic gnaw-marks 

it l e aves ot! the bones which it has collected. The fact that 

not a single one of the many thousands of bones recovered at 

Langebaan\oleg sho .... ·s any signs of porcupine gna'lI-marks I sugges ts 

that this animal did not occur in the immediate vicinity in 

late Pliocene tir..es. By (:ontrast, porcupi~le gnaiol-maz'ks al'e a 

not uncommon fe .::tu:·2 of the fossi Is from Elandsfon tein (Singer , 

1,956), one 0'" t~,. ,-, fe' loc 1 s · t s co l' 'h . ... - ..... "v a ~ 'e ... rorr. \oJ l:"C. porcup~ne skeletal 

remains have also been x'ecovered . 

Several recent porcupine lair's have pI'ovided an in-
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valuable l'ecord of the historic period faU1!e. of the Cape 

Folded Mountains and southe rn Cape regions, ~ut no significant 

assemblages or such material from the south-western Cape was 

available in the course of the present study. 

The Lagomorpha are another group of small mammals 

which are, as y:;r, unsturlied. They are not p1rticularly \':e ll 

repre 3ented locally' and ev-:n in recent times they appear to 

have been a relativ:::ly insigni f'icant element in tt.~ sm!3.:!.l 

mammal fauna. 

One of the more l'elllarKable features of the fossil 

and modern faunas of the south-\vesteI'n Cape is the small 

number of pr'imate sF~ci_es and specime::1s ",hieh are represented. 

The only pl'imates, other than Homo, which are deiini tely recorded 

locally are baboons. 

Papio ursinus still occurs in the region today, but 

no Papio has been rec::lrded locally as a fossil and the only 

fossil baboon 1,rh::'ch is known is the Elandsfol1tein Simopi thecus 

os",aldi ( Singe:::', 1962). ':.'his gi.mt cercopithe..::oid was almost 

certainly not aI'boreal and cC'nsequell tly its association with 

the remains of other' terrestrial marmnals is not surprisIng. 

Remains of this specie!: are comparatively rare, although specimens 

in addition to those alre ady described have beel: found. Cranial 

r'emains of nine anJ possibly ten individuals are now known 

(Q.B. Hendey, unpublis!1ed manuscript), but the additional specimens 

are no longer in tIlt:' South African Museum's collections. Th.e 

Elandsfontein .Simopi i..hecus w::.s des':ribed as a distinct subspecies 

and it is apparently the j',lost recently OCCUlTing representative 

of the genus lU ~outh Africa. 

If arboreal primates were ever present in the south­

westex'n Cape, it is hiqhly u."1likely that their remains would be 

found at the more imp or t;l"1 t fossi 1 si tes. Such species al'e in 

any case rare as fossils and in the south-Hestel'n Cape it is 

probable that wooded areas \oiould been confined to 

more mountain01ls parts, away from 

al'e loco. ted. 

always have 

the areas in which the principal 

fossil occu!'r'ence ,S 

Elandsfontein 

past ( Singer & \ ;ym~r , 

Palynological evidence from 

might haVe g r'O\Vll there 

the pr;~ser.ce of Gir'affa 

t hat trees 

1968), while 

in the 

at 

Bloembos and !..angebadl1weg suggests the pI'es~nce of trees in 

these area as ",ell. 

sui table habi, tats for 

However, this does 

arboreal primates. 

not necessarily indicate 

The absence of any sort of primate from the Langebaan-
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weg assemblage is surprising. The recorded gauna is very 

varied and, al thougrl it is probably a matter of opinion, it 

does seem li~~e] y t~hat the sampling of the C:eposi ts has been 

on a sufficien tly large scale to record all those mammalian 

orders which occupied the al·ea in the late P::'iocene. Late 

Pliocene and early Pleistocene faunas fI'()m East Africa and 

early Pleistu-.:e~(: faunas from elsewhere in South Africa are 

notable for the primates '.Ihich are represented, a further 

indication that it ~ight have been expected that prim~tes 

"'Ould already have been fOUllj at Langeba.:mweg if they W2 .. :e 

present. The situation uf Langebaamveg in a coastal env:'ron­

ment in the extreme south of the cont~nent may 'veIl have a 

bearing on t~ie appa.:ent absence of PI imates from the deposi ts. 

Bc.th orde:.:'s of Old World 'edentates I, trte Pholidota 

and Tubul i.dentata, are represented i::1 trte south-western Cape 

fossil record. The for'mer al 'e known from 3. braincase from 

E::"andsfontein anC somepostcrania~ bones fl'om Langebaan",eg, while 

the latter are represented by a single cheek tooth from Lange­

baanweg. Neither of thpc:;e groups has a gooJ fossil record and 

the local specimens c:.:::'e of li ttle significance, except in -'\$ fal' 

as past distributio{ls r'lre concerned. Pangolins c:.re not I'ecorded 

in the historic pex'iod fauna of the south-western Cape , but 

aardvaI'ks s":i11 occulTed locally until fairly recently. 

Hyracoidea al'e known from sevel'al local fossil si tes. 

Procavia capensis is well represented in the Sea Harvest 

assemblage a"l.d is a.lso knolm from the Saldanha Lime QU?l.rry 

site, while a few isolated teeth, tentatively referred to Procavi t:l. 

antiqua, are recorded f..:·om Langebaanweg . It is unlikely that the 

Lang~baanweg ~p~Cle$ can be positively identified on the basis 

of the material p~esently available, but it is in no way 

inconsistent with .~. ani:iqu~ as definE:d by ChuI'cher (1956). This 

would be the earliest record of an otherwise Pleistocene 

species, but its presence is nut unexpected if Churche,:,1 s 

phylogeny for th~ gI'oup is taken into consideration. 

}<'oss:i.l Proboscinea, which have proved so us~ful in many 

parts of the wo:roloJ for relative dating purposes, are not 

pal,ticularly well repr'e sented in the south-~"estern Cape. Dux'ing 

the Pliocene anC: Pleistocene the Elephantidae arose al1d dive:;:'si­

fied in AfI'ica, gi vir:g rise ultimately to "(he African elephant 

(Loxodonta t1fric.:ma) , the Asiatic elephant (Elephas maximus) and 

the vloolly maJT'u"l!oth ( Mamrnuthu~ primigenius) (l1aglio, 1970~). All 
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thr'ee lineages are y, 'epresented in the sout!l- ..... estern Cape and, 

in addi tion~ ~omphotheres are recorded fr'om Lw'lgebaanweg and from 

Cape Town. }1ilnerton, -hear 

The 

genus Mancus 

Langebaanweg gomphothere 

(Hendey, 1970a), but its 

has :-ecl" referred 

relationships are 

to the 

::lctually 

uncertain, as are those of the Milnerton species. The latter 

is known only from a single tuoth fragment, while the Langebaan­

weg species is repJ'esentcd by a number of complete teeth and 

several tooth and tusk fragJ1l<:!nts. 

The Langebaanweg elephant 

Mammuthus subplcmifr.'on~ (Maglio & 

the earliest: recorde d members of 

identification contI"ih~ted towards 

is a pI'imitive form of 

Henuey, 1970), and is one of 

the ~ammuthus lineage. Its 

the :'ecogni tion of the Plioccl"e 

age of the Langebaanweg fauna. The Langebaanweg spefies was 

identit'ied large2-y on -che basis of the remains of a single 

individual, of "lhjcil the mandible, an isulated upper molar and 

a number of elements of the ~ostcranial sk'~leton are now known. 

Al though this mater'~ al is superior in some respects to previously 

recorded ~. subplan:':rons specimens, the skull is unknO\m and lithe 

I'eference of the Langebaanweg elephant to Mammuthus subplanifrons 

is more a matter' of necessity than one of dir'ect evidence" 

(Maglio & 3endey, 1970: 87). 

to the 

species 

This additional record of ~. subplanifrons lends support 

obser'Vatiu'1 t::lat it 

(Mag2-i 0, 1970a ), while 

is an essentially southern A.fri:::an 

Lox0Jonta adauz'or'a vIas the II dominant 

elephant durin::r the l&te PJ iocene and ear'ly Pleistocene of east 

Afr'ica" ( HagHo , 1910b: 19, 20). The latter was subseqlAently 

replaced in East Africa by Elephas recki, while the apparent 

der'ivative of E. s1..topJ.aniirons was the North AfI'ican M. african­

avus. Early Clep!lalltid evulution in Africa thus a ppears rather 

confused in ter'ms uf geography. 

By the rJ,eistocene Elephas had also appeared in South 

Afr'ica and there 1 s a single record of this genus in thE: 

south-western Cape , namely, E. transvaa lensis from near Melkbos 

(Hende y, 1967) . Thf:: actual age and associations of the Nelkbos 

specimen are '.lllk"1oWfl, although it is unquestionably a Pleistocene 

species. 

The clephants from Elandsfontein have be en the subject 

o,f a numbe r' of unpublished studies , but the status of this 

mater'ial is still unccrtain. The accompanying faunal list (Table 
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6) reflects the view that two species are represented, but 

there may in fa.ct be only one. The si tua t:i.ofl can clearly not 

be resolved iAlltil descriptions of the specimens are published. 

Hith a single exception, all other elephant fossils 

from the south-wes tern Cape have been referred to Loxodont? 

africana, a SpeC1€S also recorded in the area in historic times. 

The ~xception is a tooth from Baard's Quarry which has been 

identified as belonging to Steqodon (see Hendey, 1970~: 9~). 

As wi~h rn0st other important fossil sites in Africa, 

those fr"m the south-western Ca?e have their assemblagt:s 

dominatecl by the remains of ungulates. Both .oeris~odacty:!.s and 

artiodactyls are represented cU'ld, as is also usual i:a Africa, 

the latter are predominant. 

The black and white rhinor:ero:oes ( ;;; .i.ceros bicornis and 

Cer'atotherium simum) are both recorded as fossil!:. in this region, 

although only ti'.2 fonner survived into the historic period. This 

conservative grour of mammals has been repres<;nted by the extant 

species for most, if no1: 211 ')f the Plei.:;tr)cene and the only 

extinct rhincv::eros :;pe-:-:ies presently recorded in southern Africa 

is that from Lange;0aan\veg . This species, which is close to the 

dichotomy 

an early 

C. praecox 

of the Dicero c3 and 

form of the latter 

(Hooijer, 1972). 

Ceratotherium lineages, is 

and is referred to the 

actually 

species 

The remains of Equidae vCCU!' qui te 

south-wester'n Cap~ ar..u. most of the specimens 

commonly in the 

belong to i'\ :!.arge 

species of L::qvus . The numerous isolated t eeth, partial dentitions 

and elements of the postcI'-31lial skeleton of this form appear 

to repr'.:::sent tile same species as the mandible on which Broom 

(1909) based his description of E. capensi s . Uells (1959) rejected 

this name, but subsequent.Ly Chur'cher (1970: 149) resurrected it 

and took "~. cap2nsis to include E . helmei, ~. cawoodi, ~. kuhni, 

E. zietsrnMi ar:rl sume of t he teeth referred to E. harrisi and 

E. plicatus". This array of names provides some indication of 

the confusion whicl~ has prevailed in the nomenclature of South 

Afr'ican fossil Equi dae and, Ylhile the final word in the contro­

versy over the ~t2.tus of E. capensis may still be to come, 

Broom I s name is retained in the present repOl't since it seems 

like ly that the !. capens is holotype is ccn3pecific with other 

later QuaterncU'y Equus s peci.mens from the same r'egion. 

Cleal'ly there was at least one species of no\ol extinct 
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equine of large c;ize \oJhich VI as ~!'esent in South Africa through 

most of the Plei s tocene. E. capensis is recorded from the early 

Pleistoc ene Makapun:.:-gat as sembla ge (Churcher, 1S70), through a 

ser'ies of youngc:r' Pleistocene contexts in various parts of the 

country and it a?parently survived into th2 Holocene of the 

south-y,es t e rn Cape. 

The Ba rtro is Quarry Equus was r'e ferred to the species 

helme';' by Bon~ & Singer (1965) and in view of ChuI'cher's 

synorlomy it is here listed as §.. capensis (Table 6). The single 

Equus tooth previously inclu~ed with the I E I Quarr'y assemblage 

(Hendey, 1970~; 1970.1?) is nov' helieved tC' have come from Baal'd' s 

Quarry (Heildey iI 1 97 ~~) • 

At Flands £ont -=in the Equidae are represented by a 

large number of slJecimens, including ()l'le neaL'ly complete skull. 

Singer & Inskeep (1961: 23) state that lI~he majority of specimens 

may be referre d to Equus plicatus" ar.d that some "may belong 

to E. he l mei" (i.e. §.. capensis). In the absence of a detailed 

study these concl'Asions are regarded <?.s tent~tive. 

Apparently only two species ar'e repr'esented in t:he 

late Pleistocene and Holocene asse;11blage::. from the souU.-western 

Cape. The large E. capensis is most common and its most x'ecent 

record is fr'om the ? early Holocene Sea Harvest occurrence. The 

second species is a smaller one and is identified as E. zebra , 

No ,f'ema'ins oi:' E. quagg~ or E. burchelli have a s yet been 

positive ly i denti f i e d locally , alth0ugh these spe cies are commonly 

I'ecor dej a s fos.;il s elsewhe r e in South Af:t'ica. Hhile it is 

iaix'ly c er' t a in t hal: E. zebra occurred in ":he south-yre s ter n Cape 

in liis toric times ~ it is by no means t:ertail" that ~. quags =: 

was present, a lthough it Has very common in the adjacent Karroc 

and probably also in the west coast re <.l ion. 

Sin ce E. c apensis apparently did survive into the 

Hol oce:le of t he ::; ou th-western Cape, it is possible that this 

specie s \.,as the local equivalen t of the plai ns-d\oJelling E. 

quagga and ~~ . burchelli, whi le E. ze bra occupied the intervening 

mounta i n ous areas and also t he mounta i n ous par'ts of the south­

weste r n Cape itse l f . E. zebra may thus have formed a species 

b an 'i e r be t ween E. quagga i n the KarI'oo and E. c apensis in the 

south-Hes t ern Cape . A genel'al Jr.\l.tually ~xclus i ve relations hip 

be t ween E. c apensis and t he p l ains zebr a s r:annot, however , be 

concluded . ElseHhe rc i n South Af rica E. c apen s is has been 



50. 

r ecorded in associ ation Hi th both E!.. quagga and E. burchelli 

(see Churcher, 19;'0: Table 8). A possible explanation of the 

available eviden ce is tha t E. capensi~ manage d to survive fairly 

late in the south-;'IE:stern Cape because ~. ~9£ did not extend 

its range into this region, but that else".lnere it had earlier 

failed in cc:npeti ti on "'lith both ~. quag g.:'\ and. E. burchelli. 

Yet anothe:::' curi.ous feature of the :'ecord of the 

South AfI'ican Pleistocen:'! zebl"as is the reported pres ence of 

b0th E. burchelJi a..'1d E. quagga ih the :;:arl~T Pleistocene of 

the Transvaa l (Churcher, 1970), even thougn the latteI' is oftc'1 

regarded as Leing ' 10 more than the :nost southerly vaI'iety of 

the plains :':cbra gI'oup. Even if it is accepted that ~. quagga 

and E. burchelli are ::;pecifically disHnct, i )' is d~.fncul t to 

accept tr.at they were recognizably different and cc~ld have 

co-existed as f a!' back as the early Pleistocene. Al though this 

problem has no direct bearing on the present discussivn, it is 

:.'ort"l notil'1g that if ~. quagga did once extend its range as 

far ' north as tne TrCillsvaal , its absence from the fossil record 

C'f the south-western Cape is moI''= unexpected than ever. 

In spite of the fact that much has be en written on 

the Pleistocene equines of South Africa and that their systematics 

have been reviewe d several times ( Haughton, 1932£; Cooke, 1950; Wel:s, 

1959), it is eviden t that there is still further scibpe ,for a 

fur,ther reappraisal of the available material. Un tj 1 this has 

peen done, inter'pretation of pas t patte r ns of distribution and. 

cleter'minati on of phyletic relationships of the I'ecorded species 

Hill be difficult. 

ApaI't from Equus , t he only othe:::' equid knmm frem the 

south-we stern Cape is Hi ])parion albert,=nse b aardi from Langebaan­

we g (Bone [-.I: Singer, 1965). The described material was fro:n 'C' 
and B<.lard's Quar d.,=s , but t he species is best r epresented by tte 

material from l ~;; ' Qu,aI'ry. 

The relationshi ps, i f any t between the Langebaamveg s pecies 

and Notohipparion, ,!lamaquense ( Haugh t on , 1 ~32E.) and the South African 

Pleistocen!= Hi pp a r:i on steytleri (Churcher , 1970) has yet to be 

clearly demonst r'd ted. Bon~ & Singer' (1965: 389) included both 

~. namaquense aYJ.d B. .:; t~ytleri in tile synonomy of !!.. li bycum, 

al though they statf:d t hat N. n amaquense "may pI'ove to be a 

tr'ansi tional form between the typical Hipparj,on and the more 

proGres sive Hipp a rion ( Stylohi pparion )". n ",e opinion held by the 
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present author is that !i. namaquense, is earlier and perhaps 

ancestral to the Langebaanweg li. alber-tense, which is earlier and 

perhaps ance str'al to H. steytleri. There is evidently scope for 

a further re-evcluation of African Hipparion as well as Equus. 

The perissodactyla have r..ot proved p<:rticularly useful 

for relative dating purposes ii, South Africa, although both the 

,gerato,therium frn.ecoy and Hipparion albertense from Langebarmweg 

have served to sub~tanti:::te thp. inferred Pliocene age of the 

Varswater' Formation, .. ,hile the Ba.:',rd' s QuarTY Diceros bicorl1i s 

is one of the species \.rhich served to confirm that a Pleisto­

cene element is il1cludea in t:le fauna, d conclusion or'iginally 

based on the £quus capensis from this site. None of the 

perissodactyls "',an "tet be used to indicate pr'ecise relative 

ages of Plei:>toc:ene faunas. The black and white rhinoceroses, 

E!.. capensis and the plains 

most of the South African 

persisttd for most of the 

zebras apparen'tly vccurred through 

Quaternary, \Vhile Hipparion steytleI'i 

first half, (,1' more, of this period. 

'Lhe perisscdactyl.s are, however, potentially useful in palaeo­

ecological studies. 

The Artiodactyla are cOl71pletely dominated in most of 

the fossil faunas of the south-vresterl1 Cape by the Bovidae, 

al though Suidae, Hippopotamidae and Gir'affic1ae are also recorded 

locally. 

The African late Cenozoic fossil record is remar'kable 

for the var'iety of Suidae which are represEalted, but there are 

=urprisingly few 

I,/estern Cape. It 

choerus porc~~) 

Here present in 

they were both 

species of this family recorded in the south-

is not even certain tha'..: the bushp;'g (J3otamo­

and the southern warthog (Phdcochoerus ae thh~?icus) 

the region during the historic period, although 

widespread elsevlherc in -::;ub-Saharan Afr'ica. The 

latter species is r,nown from Sea Harvest by a single tus~c 

fr agment, 'dhich to date is the only suid fossil known from a 

local late Q'",aternary context . 

At El a"ldsfontein three extinct species have been recorded, 

namely, Mesochoerus paiceae, M. lategani and Tapinochoerus ' meadowsi 

(Singer & Keen, 1955; Keen & Singer, 1956). It seems unlikely 

that there m'e indeed two species of Mesochoerus represented and 

the material thus identifi e d mc:.y, at mc::>t, l. ',=present no more than 

two vari e ties of a single species . A reap}lraisal of the available 

materi a l is !'equired. The Tap inochoer'us is very poor'ly r'epresented . 
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The only other i'ossil sllids recorde d locally are from 

Langebaanweg. ThE: most commonly represented is a species of 

Nyanzachoerus whi ch was appreciably larger than the extant 

bushpig. The ot~er i3 an extremely small and as yet unidenti­

fied species, comparable in size to the pygmy hog of India, 

Sus salvanius. It may have affini ties \vi th the small Diamanto­

.hyus africanus from the Miocene of South -lest Africa (S -~romer, 

19261, a genus \',hic~ is now .:::.lso knoWl". fr'om the Miocene of 

E.::st Africa (Walk.er , 1969), but l,as yet to ~:; J.'ecorded fl-om the 

Pl~ocene. The small species is poorly represented, but the 

Nyanzachoerus is ~o:nparatively \vell known. It differs in certain 

respects from the :;:'ecorded East and North 

,T h ITT B S C k ) b t l,yanzac oerus ' . . H ... 00 e~ pel's. comm., u 

studied :;'n uo ta1.J. 

Ai'rican species 

has yet to be 

of 

The H.lppopotamidae are representen i!1 the south-western 

Cape only by the extant species, Hi~,popotamus.. amphibius. The 

largest number of ::;peciJl1ens are from Elandsfontein (Hooijer & 

~in9 2 I', 196:), whi L. other Quaternary oc::::urI'ences have yielded 

only limited numbers of fragmentary specimens. This species is 

frequently mentioned 1:1:' historica:' reccI'OS and only becalne 

extinct in the region during the 19th Century. 

The absence c':: Hippopotamus at Langcbaanv,eg has already 

been remarked upon else\"here (Hendey , 1970a: 98), and this remains 

one of the most remarkable absentees from the fauna of this 

si te. Occurrences of comparable a!: '2 in Fast Africa have yielded 

large rumbers of hippopotamus specimens and the depositional 

environment at Langebaanweg in the late Pi Locene was such th2.t 

l'emc::.ins of thi::; anima.l would have been pr'eserved if it was 

pI'esent. The neg Oltive evidence suggests that the Hippopotarnidae 

had not penetl-ated to the southern cont~nen-::al extl'emi ty by the 

late Pliocene. 

The eX tam: gil'affe, Giraff a camelopardalis, which vIas only 

recorded as far south as the Orange River area in histor'ic 

times, is knO'tlU locally from a single tooth from Bloembos 

(Cooke, 1955). Giraffa is otherwise recorded only from Lange-

baanweg , Vlhere it is represented by a comparatively small 

species tentatively identified as G. gracilis . 

The shor't-necked and large-horned Si vatheriinae are 

represen t ed locally by what is apparently a single species, 

Libytheriurn olduvai~, at both Langebaanweg and Elandsfontein 
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(Singer & Bon~, 1961J). r-fuch more material has been I'ecovered 

at Langebaanweg since 1960 and elements of both skull and 

postcranial 

Ceratotherium 

mammal from 

skeleton are represented. 

praecox , Libytherium is 

Bed 2. of the Varswater 

\t/i th the 

the b.:=st 

exception 

!'epresen ted 

of 

large 

As is, ')1' was the case elsewhere i!1 Africa, the Bovidae 

were once numerous i>n thE; south-\.;estern Cape and four antelope 

( Raphicerus 

capreolus) 

mammals ,.)f 

grimmi.a, Pel.:::a 

surviving indigenous 

from all thl"! more 

campcstri~ , ~. melanc+:is, SylvicapI'Cl 

are all10l'l3st the } argest of the 

the region. Bovidae are kno\om 

important local fossil occur'rences and, with the exception of 

the Cephalophini, all C'xtant African tovid tribes, RS well as 

I'epresentatives of nearly all the extant g,=nera, ar'e represented 

as fossils. In addition, the only ;)outh Af:::'1.can representative 

of tht: Boselaphini, a tribe now restricted to southern Asia, 

is from the south-·.."es -;"crn Cape. 

The T:::'age laphini are represented by at It''ast tr.ree 

species, one ('i which ( J:'aUl -otragus Q!'YX) sti.Ll occurred in the 

region in historic tinles. Th~ eland is, in fact, one of the 

more commonly r'epresen ted fussi 1 bovids and although all tl,e 

kno':'n specimens are re:erred to !. oryx, the Elandsfontein 

assemblage appax'ently includes a more primi tive variety of this 

species. 

The kudu, 'l"rage laphus strepsiceros, is not known to have 

occu!'I'ed in the regicn in histor-ic times, but an extinct f0rm, 

which is at least sut-speci:ically distinct, is recorded from 

both Elandsfontein and Helkoos (Hendey, '1968). This form has not 

been recorded f>lse· ... here and it may war'rant . reccgni tion as a 

as Hippotr'Clgus leucophc'eus is recognized 

fx'om Hippotragus equinus. 

distinct spe2ies. just 

as a species distinc1. 

to the 

The small tr'agel :'.phine from Langebaanweg 

liloder'n nyala (Tr'age laphus anga~i) (Gentry, 

JIlay be ance s tr' al 

in Hendey, 1970~). 

Bovini a;:'c well represented only in certain assemblages. 

Although abunc~::m t in the southern Cape during the histori c 

per'iod and often featuring in historical accounts of this r'egion, 

the Afr'ican buffalc , Syncery.s caffer, was apparently rare in the 

south-vlestern Ca:)t:. ~.£affer has been certainly identified from 

a 

of 

fossil only by 

Saldanha Bay. 

a single horn 

This specimen 

core fro1'1 Ysterfontein, south 

does not appear to 

old. Some postcranial r emains from Elandsfontein are 

be very 

tentatively 
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l'eferred to s. cafiero A 

be specifically distblCt from 

Melkbos (Heud-:y, 1968). 

form of ~Ece_rus, which might 

S. caffer, has been recorded fI 'om 

Still largel' are the long-horned buffc.loes previously 

l'eferred to Homoioceras, but \oJhich ar'e now being included ~n 

Pelorovis (A. ~._) . Gentry, pers . comm.). These belong on a lineage 

disti:1ct from that of 

from Elandsfontein aYld 

Syns erus and tht:y are recorded locally 

Bloembos. The Elandsfontein Pelorovis 

assem::'lage is probably the best of its' 1cinct in southern Africa. 

The only other bovi:1e recorded in the region i.;:; an 

as yet unnamed and poorly r'epresented speci e s from Langebaanweg. 

The 

an 

only 

early 

horn core fragments known sugg~3t that it might be 

m::!mber of the Pelorovis linea g:=>. A bovine of comparable 

ag-:: from East Africa is thought to:> b(! GU1 

(A. H. r.entry, pel's. comm.), so the indicatic~1s 

ances tor' of Syncerl~£ 

are that the two 

African bovine ::'ineage~ were differentiated during the Pliocene. 

The latest recorded occurrence of Pelorovis in southern Af:dca 

is that from Nelson's '9ay Ca'\Y~ in the S()'L~'r her"l. Gape, vhich is 

dated at abo1At 12 0')0 B.P. (Klein, 1972). There is no comparable 

very late Pleistoc~lle record from the south-west <:! rn Cape. 

Pliocene 

The only Sout}1 Afr'ican I'ecord of 

species I'eCOI'ded from Langebaanweg 

Thi ,:; speci e s could perhaps derive 

a boselaphine is the 

(Gentry, in Hendey, 

from Protragocerus 

labidotus from the late Miocene f...·om Fort Ternan in Kenya 

(Gen tI'y, 1970). Trl~ Langebaanweg species 

than P. l abiuotus, it diffeI'C:: from the 

some morpholog~cC'l de tails J.s well and 

is considerably l.?r·gcr 

Fort TeI'nan species in 

appar'en tly has affini ties 

\-/i th TrctgoportaA of th2 Dhok 

India. The BoseJ.aphini are an 

the available record s ug'gests 

is not kn Ol.m to have survive d 

Pathan stage of the Siwaliks of 

essenti a lly Em'asiatic group and 

that only a single line age, which 

the Tertiary, was present in 

Africa. 

The Redunrini are repre s ented in the south-\oJestern Cape 

by at least three speci es. Curiously, t his tribe was apparently 

not represented in the region in historlDC times, although 

Redunca f u lvorofu::a may 

The 

have occurred i n the adjacent Cape 

ne ar'est r ecent r ecord of this species, 

in t he southern Cape . ~. arundinurr., or 

Folded 

and of 

close ly 

bovi ds 

r e late d 

in the 

f orms , is 

Ple i stocene 

one of the most common ly OCCUlTing 

of the s outh- wes t e rn Cape. It is 

\oJell r epre s ented in the El andsfonte in, Me l kbos and Swartk lip 
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assemblages 

fontein and 

differ from 

val'ieties of 

Pleistocene 

and is also recorde d from Sea H&rvest. The 

Swa~'tklip fOl'ms differ fr om on': another and 

modern R. arundinum . These three probably 

Elonds­

both 

a single lineage, of which R. darti from 

represent 

the early 

of the Transvaa l ( Hells & Cco:Y..e, 1956) may be a 

more primi ti ve /Tot-mbel'. 

Kobu.s is not r ecorded 

it is r..:>t 

in the Qua tel nary 

uncommon elsewhere 

of the south-

"les tern Cape, although 

Saharan Africa. 

in .sub-

The other two reduncines r ecorded locally are from 

Langeb aam'Jeg , one from 

Qual'I'Y. The former is 

I E' Quarry and the o ther 

ten tati ve ly re.le1'I'E:d to 

from 

Kobus 

Baard IS 

and while 

that from Baard' s Qual'ry was originally lde!1tifj ed <is Redunca 

ancystrocera ( Gei1 try, in Hendey, 1 970~), i LS ",f f ini ties are no\. 

uncertain. 

No hippotl agil!es \.,ere recorded in the south-western 

Cape in historic times, although the southern Cape \.as the 

las t refuge uf the r ecen ny extinct Hippctr?gus leucophaeus. 

This species is, h01:'ever, recol 'ded as a fos s il in the south­

western Cape. It \0,5 initially descx'ibed as .!i.. problemat:' cus 

by Cooke ( 1 947) on tht: basis of a specimen from Bloembos 

and has sinc,,= been recorded from S"lartklip ( Henoey & Hendey, 

1968), Melkbos and Elandsfonteir~ . Crmfil'mation of the i dentity 

of the south-westen! Cape fos s ils has come from an i ncreasing 

number of undcub~ed I: . leuc,?phaeus specimens fr om porcupine ::'airs 

and hominid o(;Cnpatlon sites in l:he southern Cape . This species 

is of special interes t since it vIas endemic to the mos t 

souti,el'ly parts of Africa and the available f ossil mate rial 

is currently beina studi ,:d in detai l (R. G. Kle in, in preparation) . 

The only oth'~:' locally occurring hippotragine is H. 

gigas , which is l 'ecorded !'l'om Elandsfontein where it is more 

commonly represented t han !"l' leHtCophaeus . It apparently belongs 

in the earlier element of the Elandsfontein fauna , while H. 

l eucophaeus 

The 

is pl'oh 3.bly 

Alc~laphini 

of the African lJovidae 

more 

are 

.:md 

recent. 

among the mos t diverse and abundant 

al 'e !'epresented at all the more 

fossil sites . Su!'prisingly, the \",ilde-

recorded in the region in historic 

important south-'"es t e rn Cape 

bees t ( Connoc.:hctetcs) ';laS not 

times, a lthough £. gnou was 

a..'1d C. taurinus is s till 

very 

one of 

corrunon on 

the most 

the inte rior 

common bovids 

plateau 

of the 
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savannas fUrther nox,th. Damaliscus was also not recorded in the 

region in recent +' _l.mes, although D. dorcas shll occur's in the 

southe rn Cape. The only alcelaphine v/hich W"iS definitely recorded 

locally was the southern har'tebeest, Alcelaph1J.!:> buselaphus caama. 

This spe cies is also recorde d from a munber of Holocene 

occun'ences SvlCl: as Late Stone Age coas tal middens, but is n o t 

known from a Pleistocene ~ontext. . By cvntrast, bot~ Connochaetes 

and Damaliscus are x'epresented at Pleistocene occv.rrences. 

The identification vf c:11celaphine species on the basis 

of rela~ive tooth size is not ahrays reliable . III most instances 

the local fossils were identified on t~le ba~: is of horn lZores 

and other :;kull char'o.cters, but the Swart1clip Conn::>chaetes and 

Sea Harvest Alcelaphus. ar'::; represented only hy teeth and their' 

r'elationships al'e j therefol'e, not cer tain. Nevertheless, the pres ent 

indications are that P.lcelaphus replaced Cc:mochac tes in the 

svuth-western Ca}Je dur'ing the Holocene. Such replacements and the 

apparent local extinction ::f ~pecies such ('5 Ceratotherium simum 

may well be relate d tC' enviv'onmental factors. It has already 

been suggested elsewht.:.:e th.J.t climatic conditions were more 

favour'able in the sout).,-western Cape during the late Pleistocene . 

A number :)f now extinct alcelaphines a :!:' e recoz'ded 

locally. Th..: spectacular'ly large Negalotragus is r e presented in 

both the Elandsfon"L.=in and l1e lkbos assemblages. Like Pelorovis 

this giant bovid arparently became extinct in South Afrir.a at 

the end of the Pleis tocene (Klein, 1972). 

A t least three otl-J.er alcelaphines a!'e kno'vm fr'om 

Elandsfo!1tein. One is .:entatively referred to Beatragus , a genus 

now represented only in East Africa (~. hun teriJ, although its 

affinities may lie \Vith the tsessebe, Damaliscus l-matus. The 

apparently recen"!:ly extl.nct D. niro is r ep!'esente d by only a 

fe ... r specimens} whi~h may belong in the later element of the 

Elandsfontein f~una. One of the most commonly represented bovids 

at the site is a for'm of 'Rabaticeras ', a genus which is 

otheI"vlise kno1m from Swartkrans (Vrba, 1971), Olduvai Gorge (A. W. 

Gentr'y, pers. cpmm.) and Horocco ( Ennouch i , 1953). 

Two medium-sized and as ye t unna,'TIed alcelaphine s ar'e . 

r'epresented at La!:l sebaal1veg . Both are primi bve fOl'ms and at 

a stage of development not inconsistent \,Ii th the inferred 

Pliocene age of the Langebaanweg deposits (A.\-l . Gentry, per's . 

comm. ). One may be ancestI 'al to t Rabaticeras t, which in turn 
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may be ancestr'al t() Alcelaphus. 

The Ce?halophini, a group 

are not kn()wn as fossils in the 

which is \videspread in Afr'ica, 

sou th-wes tern Cape ~ although 

the grey duiker, Sylvicapra grimmia, . occurs in small numbers in 

the region today. It may be a relativeJy r'ecent immigrant to 

the area. 

By con tras t, neotr'agines are corrullon 'c.s fossi ls and are 

the most commonly occurring i~1igenous 

today. T ... /o of the three extant species 

represent.::d locally, namely, the steenbok 

grysbok (~. melanotis). Fossil specimens 

antelofes ilJ the region 

of Raphicerus are 

(~. campest!'is) and the 

of these two species 

are usually difficult 

attempt has been made 

at the species level. 

to distinguish from one another and no 

to identify the :. )Cal fossil Raphicerus 

There is clt:~arl y ll",or~ than one var'iety 

represented in the Quaternary assemblages. 

Two neotra]inc.s are represented at Langebaanweg, one 

from ' E' Quarry d."ld the other fI 'om Baard' s Qu.arry , Both are 

now tentatively referred. tv Raphiceru5. The Ba&z'd' 5 Quarry form 

is poorly kn..)wn, but: .i.t appa:;:ently differs from the 'E' Quarry 

species, which in tllI'n is (;learly not conspecific with rlny 

extant species. 

Another neotr'agine recorded locally is the klipspl'inger, 

Oreotragus oreot:r'agus. It was former'ly common on mOl..mtains in 

and adjacent to the south-wes!ern Cape and is kno\m as a fossil 

only from Sea Hc'l.:('ye!:>~ , where it is represented by a sinyle 

metacarpal. 

The only antilopinc: recorded from South Africa in 

rece::-:.t times is t:-.2 springbok , Antidorca~ marsupialis. During the 

Pliocene anc1 Pleistocene, hOv.lever, several species of Gazella, a 

genus which still survi.ves elsey/here in Africa and in Asia, 

were represented in the rountry. There are h/o extinct species 

of GazeLl .. a recorcteQ from the south-western Cape, one from Lange­

baanweg and tr.e othE>r from Elandsfontein. 

Al though the modern springbok \vas not recorded in the 

south-Vlestern Capp. in historic times, Antidorcas is not uncommon 

as a fossil and at leas t t\vO species al'e represented. The 

subspecies A. ma3"~upialis australis (Hendey & Hendey, 1968) is 

now regarded .::IS a species distinct from A. marsupialis and it 

is also cle arly distinct from the extl'nct s ·pec1'es Aleck' _. . _ 1, 

which is locally I'ecorded from Elandsfontein. The southern 
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spI'ingbok is best !alOWll fx'om Swartklip, but is also represented 

in the Elandsfontein and Helkbos assemblages and may also be 

present at S~a Htirvest. 

The horn con:;s of A. recki are lI~ o!'e like those of 

A. marsupiali~ than are those of A. australis, which suggests 

that ~. marsupia~:is could be a descendent of A. recki and that 

A. australis belor.gs on a distinct lineage , The latter species 

is so far knOvffi only from the south-western Cape. al thc ..... gh 

fossil specimen c: f!'(jin the soutnern Cape may also 0elong to 

this species. Like Hippotragus l.euc::ophaeus, it is regarG.ed as 

a specie-oS "'hich Has endemic to the southern pax't:. of 1:he 

African con tinen t. 

A. rE!cki is less ',Jell represented at Eland~fontein 

than A. australis 2..."'d, if the former ic:; i:1de~~d ancestral to 

~. marsupialis, its normal habitat may have been the inland 

plateau and -its prc;senc..:i;! at Elandsfontein the result of 

penetl'ation into this area of occ::asional grou9s of this plains 

species. Move;aents of the modeY'n springbok .;.n to t:,e Cape Folded 

MountaiJls and west COnSt reg~on were x'ecoI'ded in historic times 

and it is not imr0ssible that they also moved into thA 

northern parts of the sOilth-western Cape, that is, the area in 

which Elandsfontein is situated. A. australis is · thus regarded 

as the loc\lly endemic springbok which occasionally may have 

):let its plains countex'part nea,c t~e northerly limits of its 

range. 

Tbe !'oss ibility that the Elandsfontein A. recki belongs 

t:) the early element ~.f tne fau.'1a and vlas ancestral to A. 

aus trali c, .. ,hich ',v OlA ld rr,=refore be long in the later fauna, vIas 

considered Lut I'2j::!cted. In all those instances where it is 

certain tl1at e2l.l":Ly and :Late forms exist as, fOI' example, amongst 

the Carni vox'a , " \ J.r:u: ra;, the fOI'mer are more abundantly 

I'epresented . Billee I,. australis :;'3 more common than ~. l'ecki, 

this \,/ould mean Cl. reversal of the usual pattern in the case 

of the springjoks. Furthermore, the possibility that certain 

specimens were not contemp oraneous with others of the same or 

related species, W'=iS often suspected because of the natux'e of 

theil:' preservat:ioYl. ·The Elandsfontein A. australis assemblage 

includes at least (Jne specimen which diffe r's in preservation 

from the o thel's , whi ch sugge s ts the possibility that early and 

late forms of the species are represented at the site. 

The somewhat aberrant antelope , Pelea capreolus , '"hich 
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is endemic to sout~lern Africa, still occurs j ~ the south-

wes ter'n Cape today. Since it 

confined to more mountainous 

to occur in any of the more 

It is in fact extremely rare 

is a species which is lar'gely 

areas, it would not be expected 

important l0cal fossil occurrences. 

and is ~o~.m only fr'om a rew 

svec1.:r.ens from Elandsfontein and Sea Harvest. fr'agmen tary 

In addi ti011 

are 

which 

two other's fr'om 

to those species 

Elandsfont~in and 

a:!.ready mentioned, there 

one fr 'om Loflgeba~.weg 

mode!'ately large forms are unclassified. All three are 

and 

are 

all ar'e clea!'ly 

Apart from 

recorded locally 

not 

the 

remains ar'e not uncommon 

deposits adjacent to the 

during building operations 

conspecific 

Carnivora, the 

fossils are 

in hominid 

with any ext~t ~pecies. 

only other mammals which 

Cetac:ea. Holocene cetacean 

site:::; and other 

present cuast and. have also been rec:')vered 

on Cape To ... m I s :;:'eclaimed foreshore 

aI'ea. Heavily miner3.li:"'cd cetacean remains are fr'equently 

washed ashore 0n 1:he beach at Milnerton near' Capp Town, in 

associ ati on y/i '.:h other Jllaritle fossi ls and tile ,cemains of 

terrestrial mdlTlIllals. The latter have included the gomphothere 

too'(h fragment r'efe~'r'ed to earlier. }lost of this materi"l.l is 

in pr'ivate collections and is unstudied. The cetacean remains 

£r'om Langebaan,,,eg (Hendey, 1970~: 103), all of whic.h ar'e from 

Bed 1 of the VarSylater Formation, are also unstudied. 

The only extant orde:::'s of African mammals which are 

not repres ented :;'n 1:1::= fossil r'ecord· of the south-Ylestenl r:ape 

are the Chiroptera and Sir.:..nia. ':'he fox'mel' are ,,,ell r'epresented 

in the modern fatJ.na of the region and although they may occur' 

as fossils in cC\v,:s, no such occurrence \"as inve stigated in 

the course ~f the pre s eJ"t study. No sirenians have ever been 

recorded near' ti1e 

and their abs ence 

not surp;:'ising. 

sout'''lerly parts of Africa in r'ecent times 

fr'om tre local fossil recor'd is, therefore, 
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NON-MAHMALI AN FOSSILS {<'RON THE SOUTH-\<JESTERN rAPE PR:JVINCE 

ThE: inver·t-=brate and non-mammalian ve.ctebrate fossils 

from the south-western Cape form a signifi.can t par't of the 

local fossil recor'd. Although such fossils aI':: recovered ar..d 

studied only inr:identally to current investigations on lo::::al 

fo s si:!- mammals, they have .... ometimes provcri useful in inter­

p:::'eting the origins of the assemblages in whi.ch t~ey occur, 

as well as ghinS indicCitions of the nature of past envi!'on­

men ts. FClr example, the occur:::'ence of marine invertebrates and 

vertebrates in Bed of the Varswater Form3.ti.on provide0. 

evidence that the Bed 1 deposits were laid down on a marine 

shoreline. 

Host of ti,e non-mammalian ver~p.b:::·o.t<:: fossils from this 

region have yet to be studied in detail, h'.lt scme specimens 

have already beE..i partly or completely classified. 

Chondx'ichthyes are known locally in :lssociation with 

mammalian remaj 11S only Prorr Lc:.'.".gebaan"Teg ~·i.d Mi l.nerton, the 

lattei' being a li tt~r' =,l occurrence of li ttle significance. In 

the Langebaanv/eg as ",emblage at least six species of shai k ax'e 

provisionally identified! as well as a skate, an eagle ray and 

a sting ray. The l·emc.ins are very incomplete and mostly only 

isolated tet. th or ::ooth-plates ar'e found. 

The only fossil mammal lvcality from which teleost 

remains have beet' recovered in any numbers is Langebaanweg, 

al though SWal tkli p 2..nd Sea Harvest: have produced a few isolate d 

specimens. At Langebaanvleg "~rtebrae have been most common, but 

occasiontil t e ei.::ll are r ecorded from Bed 1 a~d catfish fin spines 

are known from Beas 2 and 3a. 

Anur(;lXl remains al'e also 

and have o'.:casicnally Deen found 

well. 

q'.li te cor.·UTlon at Langebaanweg 

at Quate rnary occurrences as 

The 

are almost 

at all the 

knovffi fr 'om 

remain s of Reptilia al'e more common and Chelonia 

ub~quito'.ls. Skele tal elements of land tortoises Occur 

import ant south-wes tern Cape site s and are also 

many of the less significant f ossil occurrences. 

At Lange ba;:mvleg ~' he individuals repre s ente d x'ange from very 

small to P.lod.e ca t e ly large and vas t numbe rs of s pecimens are 

known. No a ttemp t has eve r been made to compute t he number' 

of individuals i n vol ve d, but the fi gure mus t run i n to thousands. 
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As far as is knoiom , only one or 

land tortoises al'e l"epre sen ted in 

while at B3.a r 'd's Quarry a land 

are recorded. 

possibly two 

the Var2 ..... -atC!r 

tortoise and a 

species of 

Formation, 

water turtle 

Reptilia other than Chelonia are far less common , but 

both lizards and snakes are known and once again the largest 

assemblage is from Lang2baam.,reg. A feat-ure of the south-

westeI 'n Cape fauna, both modern and fossil, is the absen~e of 

cr'ocodilians fr0l!1 the record. r<;lsewhere in Africa these reptiles 

are, or were common 

species, chey failed 

of the continent. 

~~d it s eems that, as with many ~am~alian 

to penetrate to the more sou~herly parts 

l.vi th the exceptior! of Langeba>3.nweg , biros ru.'e not 

COJlU1\on as fossils in the south-western C2.~e , although the 

ostrich is known 

Langebaan\.,reg faW';) 

0= iolhich only a 

described (Sirupson, 

fr'om all the more import2.J1 t occurrences. The 

IncJ.ltdes a wide variety of smaller bir'ds, 

penguin ( Spheniscus prE;d.emerscls ) has been 

1971). Another penguin, i'3.p~)arentl::,· Spheniscus 

demers",.'>, is mown from Sea harvest. 

Relatively li ttle attention has been paid to inverte­

brate fossils \vhich OC'-lU' in as s oci ation wi th vertebr'ate remains. 

The shells of land snails arc not uncommon at Inany of the 

Quaternary )ccurrences, but more 

marine invertebr'ates in Bed 1 

consti tute the l::..!'gesi;: Pliocene 

recoI'ded fro!"'. South Africa and 

else\>!here (Ken:::,ley, in press). 

significant are 

of the Varswater 

the records of 

Formation. They 

invertebrate assemblage ye~ 

h:we been described in l'1e1:ail 
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NEOGENE MANMAL AGES IN SOUTHERN_ AfRICA 

The age of southern African fossil mammal faunas can 

be indicated in a number of ways. It is, of course, common to 

refer them to particular epochs, which rna:)' be subdivided into 

'Lovler', 'Middlp.' c..nd 'Upper', 01' 'Early'. 'Hi:-ldle' and 'Late' 

stages. The practice thus far €'11'\ployed in th<::; present report 

has been to use the latt:er a:!. terl1ati ve on an infnI'mal oasis 

(e.g. late Pliocene), since th~re never has b~en an acceptable 

formal dpfini tion of subdivisions of the southern Afric::m 

Neogene epochs. References to the 'late Pliocene' and others 

such as 'Plio/Pleistocel:e ' al'e not end rely satisfactory because 

the epochs themselves are poorly defined in southern Africa. 

European stage names such as 'Villafran(.{lic:tn· have been used 

as a substitute and with varying degrees of circumspection by 

val:'ious authoI'S, hut sLice this procedure is so obviously 

unsatisfactory, it is usually considered unacceptable. 

It haS long been the practice ir> other parts of the 

world to devise a system of local names to which aI'e referred 

faunas dating from a particular period in time and wi th a 

particular character. Th';"s system has obvious advantages and at 

the Third Pan-African Congress on Prehistory (195::» it \vas 

recommended that the Pleistocene faunas of Africa be divided 

into four 'stages', llamely, Omo-:::anam, LOvier' Olduvai, Upper Olduvai 

and Post Olduvc.i (Cla: 'k , 1957: xxxi). This nomenclature never 

came into general a se . 

Cooke (1967: 179) has discussed in some detail the 

quest.ion of <' f:'ol'n,al stratigraphic nomenclature ;:OI' the late 

Tertiary and Quate rnary ('{) Africa based on mammalian faunas 

and he concluded that; "it is probably true to say that our 

knov/ledge is not yet adeC;"'.late for the desi gnation of Land-

Mamrtial "Ages il " His carefully r.onsi dered justifications for the 

use of his 0\Vl1 pr-ovisional terminology are undoubtedly sound, 

but his decision -tr) regard the units as 'faunal spans' rather 

than 'stages ' is qllestionable. This decision was based on the 

defini tion of a • s-:age' as set out in U.e American Code of 

Strati graphic NOll"enclature (19 61 ), and since on this basis his 

units did not r'a.l'1k Fl.S' stages' he l'efraincci from using fl-an" 

and II-ian" ending s for' his ' stage ' names. 

The application of this code to d palaeontological 
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rather than a geological problem can hardly De justified if 

it results in a clumsy and possibly confusing nomenclature. 

For example, it is now necessary to refer to the fauna from 

Makapansgat as a 'Ster'kfontei:i1 faunal span fa:ma' rather than 

as a 'Sterkfonteinian fauna'. Any system of nemenclature, nc 

matter' how fC.'nl?,i, must function as an aid to communication 

and no 'code of nomenclat~lre ' lias been, or s!".ould be completely 

inflexible. \Vhile thi s is not intended as a plea for scientific 

anar'cny, it is inteilded to c0nv~y the opinion that t oo !'igid 

a contr'o in such matters may ultimately lean to the very 

si tuation it is designed to <1void. TerJrs s'.lch a s 'a.ge ' and 

' stage' do have diff-:::rent connotations as any good dictionary 

'pill ShOVl .-illd the former is used here to indicate a period 

of time characterized by a 

'stage' is recognized as a 

wtich is not ap?licable in 

particular' mamma.l.ian fauna , while 

geological time-stratigraphic unit 

the :>r'esent instance. 

The PI'opo!:>ed seri~s of age narr.es (Table 7) are a 

modification of the current terminology applied to the Quaternary, 

\Vi th an additional tw..... names to cover the knovm late Terti.).ry 

faunas. The use of these 

eliminate the necess ity of 

for use el!"~wllcre and in 

names, or subsequent m0dificatiuns, will 

using others defined and designed 

other fields of study. It must be 

stressed that the ::,roposed termino::'ogy is intended for use in 

reference to mar.unalia.'1 faunas only and its adaptation for use 

in other di!"ciplines will inevi tably lead to confusion. 

A tentati'J'~ cur'I'elation with European and North Americar. 

ages is prop0sed (Table 8) but, to paraphrase Hood et al (1941), 

althc'.Agh the s'l-typosed equivalence of the proposed names to the 

epochs and Nurtheln HemiSphere ages is indicated, the new terms 

ar'e em?hatically no+; c.J.tfined in relation to them. The precise 

limi ts of the agf'S is in tended to be flexible and may be 

modified in the light of later discoveries. 

The definitions which follow are based on the system 

employed by \'lood e~ al (1941). The faunal li s ts are by no 

means exhausti ve ~rid final and, bearing in mind the earlier 

comment by Cooke en our pr'esent inadequate 1r..nowledge of 

souther'n African fossil mammals, the definitions form only the 

found ations to v/hich more secure and st~bstantial information 

may be added from time to time. 



Table 1. r,lamrnal ages of ' southern Africa 

Proposed Provisional terms Si tes Epochs 
names of Cooke (1961 ) 

RECENT "Recent" Numerous cave and surface Holocene 
sites 

FLORI SIAN Florisbad-Vlak- Elandsfontein (in part) 
kraal r.1elkbos, Swart klip, Nelson's 
Faunal Span Bay Cave (in part), Wonder-

werk, Florisbad, Vlakkraal,· 

Kalkbank and others 

CORNELIAN Vaal-Cornelia Elandsfontein (in part), a> s:: 
a> 

Faunal Span Vaal River Younger Gravels, () 
0 

..p 

Cornelia, Cave of Hearths (/) 

'M 
a> 

(in part) r-I 
p.. 

-

Swartkrans 

Faunal Span Taung, Makapansgat, 

VlAKAP ANIAN Sterkfontein, Swartkrans, 

Sterkfontein Kromdraai, ?Langebaanweg 

Faunal Span (Baard's Quarry) 
- - - - -

LANGEBAANIAN Langebaanweg, Kleinzee Pliocene 

NAMIBIAN Elisabethfelder, Langental, Miocene 

Bohrloch 



FLORISIAN 

Source of Name: F1JI'isbad, Orange Free State. 

Includes the faunas from Elandsfontein (in part), Melkbos, 

S'rlartklip, Nelson js Bc.y Cave (in part), Driefontein (Cradock), 

Wonderwerk, Florisbad, Vlakkraal, Kalkbank, Cave of Hearths (in 

part), Chelmer. 

Cultm"al Assoc-:'ations: J.1j ddle Stone Age :md e ,u'lier part of 

Late Stone Age. 

Fi:::'st Appearance: NallY mouern s?ecies in-::ludi.ng Homo sapit!ns 

sapiens, Papio ursinus, Loxodont2. africana. 

Last Appear~( e: !"'eloI'ovis, Hegalotragu~ , Damaliscus niro, Gazella . 

Comment: The fauna is composed essentially of ' modern species, 

many of whic~l are characterized by indivir1:ua1.s of 

lar~er Sloze than their model"n ccun~eI'parts , 

References: Gooke, 1963; 'vells, 19'10; Klein, "'972; this report. 

C:ORNBLIAN 

Source Or Name: Cornelia, Orange Free State. 

Includes 

Younger 

the faunas from Elanr1 sfon'c:ein I';n ,"'-
Gravels, Cornelia, Cave of Hearths 

Cultural Associations: Advanced Acheulian. 

part), Vaal 

(in part). 

hiver 

First Appear'ance: P.omo s apiens rhodesiensis, Elephas transvaalensi~, 

Loxodonta atlantica, Stylochoeru3 , Phacochoerus. 

Last Appearance: §imopi thecus, Heq~~tereon, Hipp:n'ion, Mes ochoerus, 

Tapinochoerus, Libytherium. 

Comment: The moder'n element in the fauna is str<'ng, :11 thoug~1 

the forms rep:r'esented a:r'e usually readily distingui =,~able 

from their extant counterparts. Some archaic elements 

are still present. 

References: Cooke t 1963; this report. 

HAKAP;\.NIAN 

Source of Nar.le : Nakapansgat (Lime\vorks), Transvaal. 

Includes the faunas from Taung, Hakapansgat, Sterkfontein , · SwaI'tkrans 

and Kromdraai. 

Cultural AssociQt:i.ons : Earliest artefacts and Early Acheulian. 

First Appeara1Ce: ~ust!'alopi thecus, H~, !'3P:',? , Pan thera, Hegantereon., 

Croc~ta , Diceros bicornis, Ceratotncrium simum , 

Tapinochoerus . Hippopotamus, C,?nflochaetes , AntidoI'cas. 



Las t Appearance: !'ustralopi thecus, Homo erectus , Parapapio, Hyaenictis, 

Ly-:yaena , Dinofe lL" chalicothe re, l1akapania . 

Comment: Archaic .:? 0" 'ms pr'edominate, but moder'n genera appear in 

appreciable numbers . 

References: Cooke, 1963i this report. 

LANGEBAANIAN 

Source of Name : LallgebaEulweg, Cape Provin(;e. 

Inc l .... :de s the fauna.s fr0!\l Lan;ebaanweg and Klf'inzee. 

Cul tur'al Associations: NOrle. 

Characteristic fossiJ.s: P-r'ionodelphis, AgI'iothe:l'ium, Percz'ocuta, 

Machairodus, Enhfdriodon, Hammuthus subp lani­

frc~s, Nyanzachoerus, Ceratotherium praecox. 

Comment: No extant species and many cxtinct genera. 

References: Stromer , 1931~, £i this rep0!'t. 

NAMIBIAl.~-

Sour::e of Name : ~~3J11ib Desert, South vlec; t Africa. 

Includes the faunas from Elisabe thfelder , Langental and Boh:::'loch. 

Characteristic fossils: Protypo'~;1el'oides, Hyohyrax , Pterodon, Diamanto-

hyus, Propalaeoryx, Austrol agomys , Pa!'apedetes, 

Bathyergoides , Diamantomys . 

Comment: No extant genera. 

References : Stromer, 1926; Hopwood , 1929; Cooke, 1968 . 

The post-Langebaanian ages defined here differ only 

.:::lightly in arrangement from the most reCC:..lt of the subdivlsions 

of the South African Pleistocene (Cooke, 1967: Table 1). There is 

a precedent for this more simply defined three-fold division since 

the Hakapani an , Cornelian and Florisian cc:n'e!:pond to the I Ape- Ma'1l r 

, Hand-Axe I and t Hiddle Stone Age I faunas of Ewer' & Cooke ("196;:-). 

The definitions of these ages \oJas based on the simple conce[)t 

of t he degree of similarity betHeen the fossil faunas and the 

modern fauna of South Africa, with the latter' being taken to 

ha'Te spanned the whole of the Holocene. 

The most recent of the Pleistocene ages, trie Floz'isian, 

is that in v!l:ich the fauna \1aS li ttle different to that of 

the Holocene . Host of the species rcpl'(_ser>t~d are sti ll extant, 

although the varieties repres ented ofte:n differed in certain 

r espects (e.g. size ) from their extant counterparts. The only 



Table 8. Tentative correlation of mammal ages of southern Africa, 

Europe and North America. 

SOUTH AFRICA EUROPE NORTH AIlffiRICA 

EI'HIOPIAN PALAEARCTIC NEARCTIC 
REGION REGION REGION 

RECENT RECENT · RECENT 

- - - - - - - - - f---------- ---------
FLORI SI AN RANCHOLAJ3REAN 

CROlV1ERI AN ~ 
CORNELI AN P:1 IRVINGTO}l"IAN 0 

0 
8 

VILLAFP..ANCHI AN rn 
H 
P:1 

MAKAPANIAN ...:l BLANCAN p.. 

I- - - - - - - - - 1---------- ---------
LANGEBAANIAN ASTIAN REXROADI AN 

- - - - - - - - - - ---------

PIKERMI AN 
~ HEMPHILLIAN :z. P:1 

<G 0 
H 0 
8 - - - - - - - - H :z. ...:l 
0 VALLE SIAN 

p.. ---------p.. 

----------
~ 

CLARENDONIAN 

TORTONIAN ---------

1---------- BARSTOVIAN 

HELVETIAN 
---------

1---------- ~ NAMIBIAN P:1 
0 

HEMINGFORDIAN 0 
H 
~ 

BURDIGALIAN ---------

~ - - - - - - - - - ARIKAREEAN 

~ ---------

Sources: Gabunia & Rubinstein (1968); Kurt~n (1971) 
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extinct genera recordcd (.2elorovi~, Negalotrag V1.s) are giant forms 

which are regarCtf'd as highly specialized rather than archaic 

in character. Their extinction may be linked with environmental 

and/or hominid activity factors rather than the rise of better 

adapted, ecologj c ;=J lly I'elated specil2s. 

The next oldest age, the Cornelian, \'TaS the one in 

'vlhich the mod2rn characte r of the fauna became discernab~e, 

but in 'vlhich the specie.:; re~:'esented \o.'ere uSllally readily 

distinguishable fr. 'em their model'll , counterpart:. by more than 

jus t si ze differences. Furthf'rmore, some trul~/ archaic genera 

appear for th~ last time. These include primates (Simopithecus), 

carnivores (l1eg.mteI'con), peI'issodactyls (Hippal ion) and artiodactyls 

(Mesochoerus, l, ·~~)ytherium), ~.'hich were superceded by !"lore advanced 

and better a::ietptei'l, forms. There was als o at least one other 

important differel1ce bet\oleen the Cornelian ar.n modern faun2.s . 

During the Cornelian the Suidae were repI'esented by a 'vIi del' 

variety of forms aDd tlte pI'esent almosi: total dominance by 

the Bovidac of ti,e j'i1edium-sized herbivore fauna had yet t o be 

acl'.ieved. The eornelian is characterized by a fauna which 

uridges the gap between the f'sscntially modern Florisiar. fauna 

and the first one to have a pronounced archaic charact2r, 

namely, the Hakapanian. 

During the Makapanian there 'vlere fev! extant species 

represented amongst the larger mammals. Those that are conspecific 

'vIi th modern forms are either 1 dt11.er generalized representatives 

0f the:'r kind (e.g. Canis mesomel as, Hyaena hyaena) or specializeci 

i 'oI'ms adapted to ecological niches in ',:hich they had no active 

competi tors (e. g. Hippq)otamus amphibius, C~I'atothE:rium simUJTI). 

patterns in t he representation of certain groups also differed 

from those in the Holocene fauna. Among~t the larger carnivores 

the dominance of the sympatric machairodonts and hyaenids 'vTas 

evident (see EYler, 1967: 120). The variety of medium-sized bO"ids 

\vas not as gre at and they were not as dominant a part of 

the ungulate fauna, while the suids vere mor'e common than in 

later ages. The fau.'1.a a s a whole 'v!as, h01:/eVCI'" clecu'ly ., African' 

in characte r ar.d 'EUI'as i an' elements such as the ovi bovine, 

Hakapania, He r e exc eptional. 

The subdivision of the Nakapanjan i n to two or more 

uni ts would me an that the 'vThole bas is fOI' de fining the 

Ple istoc ene age s wculd have to be alte red. It would necessitate 
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more involved ancl mor'e p!'ecisely \Vorded definitions and would 

probably serve no 'Ilseful purpose. It should ho""ever' be noted 

t hat in a recent ~.' eviE::\o/ of the Pleis tocene t faunal spans t 

conc ep t, We lls ("1 969 : 94) sugges ted that "Kr'omuraai should be 

dissoci ated from S",13.rtkrans, and ei. ther included in the Cornelia 

span or made the type locality of an intermediate span". The 

-latte r' al te~nati ve \Vould have resulted in the creation of five 

rather than foU!' units. The }Jrescnt arrangeme;l t of only three 

uni ts is an obvlo'..ts revel sal of at least ('l1e trend of thought. 

The present definitions of the South African Pleistocene 

mammal ages are of somt: significance to anthropologists, since 

the loca l mamrrlals i.nclude both Australopi theC"..ts and Homo . The 

i1akapa.'1ian i s r.hal'acte ~ 'ized in part by the presence of both 

Australopi thecus aI! Homo erectus and is, thex'efore, the age in 

which the genus Eomo \ 'las differ'entiated.. Th~ only hominid 

recorded in the Carnelian is Homo sapi~ j:'hodesiensis, which is 

include1 here on t!'ie basis of the SalC.anha skull from Elands-

font "::! in. Homo ~~p'; ens sapiens is not :cecordeci. until the 

Florisian. As a result, the ages can be broadly correlated ",lith 

vni ts of the local c~11 tural S'.Acc:cssiol1. 

The Tertiary mammal ages may also be considered in 

relation to the modern fauna of southern Africa , but the 

connec tions are mOl·e remote and would be lar'gely meaningless 

for age~ earlier than the Langebaanian . The Namibian and any 

other Tertiary ages \o/hich might ue r ecognizeu in the future 

",ill have to be defined i n l elation to one another rather 

1:han in relation to the moder'n fauna. 

The Lang~baanian is di££erentiat :::d fIom the Makapan~ an 

l ar'gely by the fact that no extant spc::ies of lar'ger mammals 

are included. The fauna is definitely a!'c:haj.c in characte r 

and includes many extinct genet'a. Those g~~ner'a whi ch are still 

extant ar'e conservative forms such as Ceratotherium or highly 

specialized and successful forms y,i th long fcssil histories 

such as Felis. In addition the' Euras i an I e:lemen t in the 

fauna is more marked than in the Makapanian 2nd includes 

Agriothe rium, PercI':Jcuta and a boselaphine. The machairodont/ 

hyaenid combin .:.ticn is similar to that of the Hakapanian, but 

the Pantheri i n ae wer E:: evidently not yet pres ent . Curiously, the 

Suidae \o/cre apparently not diversified, but this may z'eflec t 

environmental factors and not the t rue nature of the sub-
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continer> tal fauna, since both the knO\V11 LangebC\ania'1 occurrences 

are in coastal si tuations. 

Although the proposed nomencl"'lt'Ul'e is intended to be 

used i nstead of other systems , it is obviot,;.sly desirable that 

the po::.i tion of the ages relative to an absolute chI'onology 

and to t he ge ological epochs be determined . 

In terms of absolute age, the Pleist0cene/Ho::'ocene 

bOl1r;.:iary is !lere t;licen to be 12 - eoo B.P. There is evidence 

"lhich indicates th.:..t at about i:his time therE. were significant 

ch::mges in local environmental cond~_ tions which were a ssoc.i.ated 

with changes in the fauna and cultures (see Klein, 1972). The 

South African Plei stocene/Holocene boundary may thns be defined 

to be more or less synchronous wi th that in othe r parts of 

the ,.,orld. 

The PJio/Pleistocene boundary is taken to date back 

3,5 millio[l years (see de Heinzelin, 1969), althougl~ this is an 

arbit:rary figure since there is at present no satisfactory 

basis on which this bounC1ary can be de:ined in :)outh Africa. 

A date of 3 million B.P. would De as convenien~ (see Savage 

& ClJ.rtis, 1970), while 2 millio!! B.P. is considered by some to 

be the most suitable date'fsr::e Flint, 1970). 

Similarly -::he Hio/Pliocene boundary is 

dated at 12 million B.P. In North America anJ 

variously p laced betvleen 10 and 13 million B.P. 

& RUuir> stein , 1968) _ 

arbitral'ily 

Europe it is 

( see Gahunia 

t-;y 

this 

Hany East African Neogene faunas hav.::: been ::atecl 

radiometric de~e:cPlinati ons on associated igr,.eous rocks and 

enables them 1:0 be related to the absolute chronology 

above . Absolute age seterminations in South Africa have 

outlined 

only 

been possible EoI' t he late Pleistocene and Holor:ene, so it is 

only by fixing t he age of the local pt'e-i-{olocene faunas 

r elati ve to those of Eas t Africa +~hat the m;;unmal ages may 

be t entatively related to the absolute chronclogy . 

The fat-rna of t he Namibian is poorly known and 

comparisons \IIi th faunas in Eas t AfI'ica havp. been inconclusive 

(Cooke, 1968). It is, however, fairly cel'tain ti-lat it does 

predate t he 14 mil}_ion year old Fort Ternc.u~ fauna and is 

probably broacJ !_y contemporaneous 

as Rusinga , Napak , Songhor ::md 

present regarded simply as a 

with 

others. 

Hi ocene 

these from s ites 

The Namibian is 

mammal age "lith 

such 

for the 

undefined 
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limits. 

The Langebaanian type fauna has an inferred age of 

about 4 mil 'l.iUll yeal'S, so that this age is definitely in 

latte:':' pal't of the 

be broadly equivalent 

of India and the 

the 

Pliocene and clearly 

it is 

dates from the 

On this basis 

the Astian of ~ul;'ope , 

Blancan (Rexroadi a'"l) of 

concluded to 

the Dhok Pathan 

Nc:.:'th America. r~e upper and 

epoch. 

tc 

early 

10\ver 

limits of this age , cannot be defined, but for the sake of 

convellience the forll:er is t3ken to coincid.e with tbe Pli,:;! 

B.P.). 
that t~e Nam~bian and 

Pleistoce".e boundary (Le. 3,5 milliun 

The present indications are 

Langebaanian may be seDarated by a rimE; interval of 10 million 

years or mure. 7his interval is \vi thOlA.t a signific~nt recor'ded 

f03sil history, a lth()ugh Namaqualand in ":he north-\ves t e l'n Cape 

Pr'ovince 1s an area with some potential i~ this respect. A 

previously unrecur'det'l. ':ossil mammal locality, Bosluispan near 

yie' ,d.:;d a limited anCi pooz'ly pr'escrved Gamoep, has 

Vlhich the only identifi 2d .spe<..i.men ic; a tC.Jth of 

macir.nE:si AZ'OJ,lbour'g 1946. (In':ormatiun supplied by 

African Geological Survey.) Protananc'...~s is r'ecorded 

Miocene' of Eas: Africa (Leakey, 1967), and 

fauna. in 

Pr'otanancus 

the South 

from 

it thus seems , Upl-'er 

likely that the Bosluispan fauna is 

the Namibian and Lcmgebaa.'1.ian. 

\'rhich is apparently Pliocene 

Another 

age 

intermee.iate in age bet.reen 

fossil from Namaqualand 

and which apparently pre-

dates the Langp.b<Jar.ia.r type fauna is the hulotype of NO::Oi1ipparion, 

namaquense ( Hat:ghto:r 7 1932£). This specimen is from Areb, vlhi ch is 

about 80 km nor'thHest of B..;sluispan . On the basis of these tV/o 

r eco:'ds it seems iossiiJle that a post-Namibian/rre-Langebaanian 

fauna, or f"'lnCls, may one day be recorded from Namaqualand. 

The 3.bsolute ages of the upper and 10\1er limi ts of 

the three :21t: is Locene manlTnal ages are also not certain, although 

the 10vle :;,' lir:li t of the Ha..k:apanian and upper limit of the 

Florisian are tak~l: to coincide respectively with the Plio/ 

Pleis tocene a.""O Pleis toccne/nolocene bounda:cie s. The date of 

the Makapanian/Co,'nE' lian b01).ndary is unkno\m. The faunas fl'om 

Co!'nelia and Ela::!d:::tonte in have b een correlated with that of 

Olduvai Bed IV ( 

',see Cooke, 1 963), and recently 

Bed IV was G~te~ tv about 0,7 million B~P. 

Hakap Wli an/Corne li ar, bound ary may therefore he 

the base of 

(Leakey, 1971 ). The 

some.,here bet,"een 
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0,5 and 1 million H.P. The 

also not fixed, bUL it may 

order of 1(JO 000 year·s. 

Cornelian/Flor'is::'an boundcu'y 

date back to something of 

is 

the 

Although the dating of 

precise it is perfectly evi dent 

differ very con:;; de:cably in the 

cover. Even in the arrang,-:nent 

the marmna1.. 

that those 

lengths of 

of 'faun:ll 

ages is so im-

of the Pleistocene 

"':ime which they 

sp~s' discussed by 

Cooke (1967) the ea:':'lier uni ts \.e re clearly far l;:,nger than 

the later ones. This probler.: is by no me~s unique to ' .. he 

southern African systems and it does not necess aI'ily detract 

from the value of defined manunal ages. 
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CARNIVORA OF THE PLIOCENE: 

The Carnivora from the late Pliocene deposits at 

Langebaanweg are treated as a uni t separate £l'om the Quaternary 

species since the two groups have little in common. 

The st'.ldy of the Langebaanweg materi.al revealed that 

no extant species are rep:esentpd, an entire ly precictable 

conclusion in -:iev' ':if the age of the fossils. In the system-

atic accounts which follow, S0me the fossils are compal'ed 

wi th co! ' ·'esponding parts of modern species and it was ::'ntended 

that such comparisons should serve lar'gely to clarify the 

descriptions of thp. fossils. The compa!'isons were not made in 

~uch a way as to pI'ove that the fossj Is are taxonomically 

distinct from the modern species. In other words no attempt 

was m:lde to fully co.t"llogue the difference.=; between any tvlO 

syecies dealt 'vi'th in this fashion. The intention was rather 

that characters such as size ':if fossil spe-::ies or of individual 

skeletal comp0nents migt'!: be referI'~d to in terms of material 

, . .,hich is more ' vlidely availt:::ble and familiar. 

In the case ('f the Quaternary fossils, references to 

modern comparative 1I1aterial had a greater signif:'cance, since in 

these insta' lces the relationships between the modern and fossil 

species are far c10ser. Consequentl.Y, in order that the taxonomic 

status of the latter might be determined, the similariti e.c: and 

differences 0etween them an:' the moderns had to be cledrly 

established. The fc..ct that inadequate modern osteological series 

limi ted the ';alue of studies on certain of the Quaternary 

species did rJOt alt2r '(he basic difference in approach to the 

treatment of the pliocenp and post--Pliocene fossil material. 

The lack of cUrpct acces s to relevant fossil specimens 

from outsiCe the sauth-wester'n Cr.ipe has unC:oubtedly had an 

adverse affect on the present study of the Langebaan\-;c g 

Carni vora. Ho\-:evel:' , it is hoped that by placing on x'ecord the 

material \vhich is nov' available, future invest igations on 

contemporane ous o~ related fossil species, especially those fI'om 

East Africa, will be facilitated. 

In all tL.':! systematic accounts which follow, the tooth 

cus p terminology illustrated in fig. 5 has been used. All 

original measurements unGer' 130 mm \.,rere taken with the same 

pair of caliper's and Here corr'ccted to one - tenth of a millimetr'e. 
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Measurements over 1 .30 mrr. .,.!ere r'ead off ort:'!o-projections onto 

a plane surface using a r'uler. The latter' measurements are 

obviously les:;, accurate and were correc ted to the nearest 

millimetre. 

All tooth measurements were taken across the long~s t 

and broadest pojnts at , or' neal' to the base of the cro\om. In 

the case of the canine s, ~he dimensions <'ire - those taken at the 

base of the crcwn in line vIi th the alve olar mar;in. 

Unless otherwi se stated, all specim~n numbers are those 

in acces:;ion registers of th2 South African l1u:;eurn., Cape Town. 

Hodex'n specimens a:::'e distinguished Ex'om the fossils by ·i.:he 

prefix 'SAW. Specimens from collecti 0 ns in ethel' institutions 

are distingtAished a s follows: 

AMNH 

BMNH 

America.n Museum of Natural History, :~ew York. 

Br'itish HuseUJ:l (Natural History), London. 

GSI Geologicc.l Survey of Indja. 

NHMW Natural Hi.3tory 11useum. Vienna. 

DurL1g the ·la'll:! Pli0cene, Langebaanweg was so situated 

in relation to marine, fluvlatile and terrestrial environments 

that Carnivora from al:;" three habitats we re preserved as 

fossils. In this r e spect Langebaanweg is unique amongst the 

important l'3.te Cenozoic fossil si tes of sub-Saharan Africa. 

'i'he assemblage probably represe::lts a ve'J.'y good cx'oss-section of 

those caI'nivo!'e c:::pecil"s which inhabited the most southerl:; parts 

of Africa during the late Plioce:!1e. More carnivore species are 

:r'epresen ted at Lanyeba?nweg than in any other single occurrence 

in the south-wc: s t e rn Cape. 

Ap<lI't f!'om the importance of this material as addi tional 

and ne.,.! recC'l'ds ir.. the African late Cenozoic fos s il record, the 

cax'nivores evidei'ltly p}.ayec. a role in the a.ddi tion of animal 

remains to the accl.,unulating depnsi ts. They 3.re , therefore, an 

order of partic1Alar significai.1ce in ;:he Langebaanweg assemblage 

as a whole. 



73. 

SUBO~DER PINNIPEDIA 

FA1lILY PHOCIDAE 

SUBFAMIL Y 1'1ONACHINAE 

Prionodelphis capensis Hendey & Reper>ning 1972 

DISCUSSION: 

The yinniped, Prionodelphis. capensis, has 

detail elsewhere (H,,=ndey & R~Fenningt alr'eady been described in 

1972)! and little additional material has sir.:::e been recovt:!'ed, 

none of which al teL'S the conclusions already I'E:ach-=d. The 

holotype and all 

and so is most 

the referred cI'anial remairls 

of th~ postcranial rr.3.termal. 

are from Bed 3a 

Some postcranial 

bones are also known from Bed 2, while :-1 single ir..complete 

f'eJ,\Ur was recently recovered from~he li:arin~ deposits of Bed 1. 

This species has shed some addiLioflal light on the 

origins 

species 

of the Ant;:u'ct:;'c monachines, a gr'oup which includes 

that are 

the south-west::rn 

cant addition to 

( Hendey, 1 97 2~) • 

~till occasionaLl.Y recorded dS v?grants on 

Cape 

the 

~oasc (vide infra), ~,d it is a signifi­

fossil x'ecord of the Monachinae in general 

Recently P. caF~nsis was tentatively identified at a 

second locality in South Africa. A canine (Q 1753), which is 

virtually indistingui.shable from a Langebaanweg specimen (L 13152 

see Hendey & Repenr.ing, 1972: Pl. 9F), was found at Koingnaas 

near Hondeklip Bay or.. the Cape west coast about 250 km llo.,.'th 

of Langebaanweg . Thi.s specir;-.en, to;ether with a Cex·atotherium 

praecox tooth found in the same area (rrooijer, 1972), and the 

asse:..blage from Klcinzet: a little further north (Stromer, 1931~; 

1931~), indic~tes that whjle the Langebaanweg 

most prolific 01:' their kind yet x'ecorded in 

there are, or 'we re other simi lar occurr'ences 

occurrences are th~ 

the Cape PI'ovince, 

on t~e Cape west 

coast. A:l these or:c urTences are at, or near to river mouths 

(Langebaan'vleg - Great Berg Hiver; Koingnaas - Swartlintjies River; 

Kleinzee - Buff<::'ls Rl.ver). 
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SUBOKDER 

FAlvIILY 

Incertae 

FISSIPEDIA 

CANIDAE 

s edi s 

Reference has al.: ,~ ady been made to two c al'J iJ. species in the 

Langebaamleg assemblage ( Hendey, 1970~), but.: this material has 

since been referred to the VLrerridae (vide infr'a) . Th~re are, 

however', several rec::!ntly dis(,overed teeth which appa!'ently do 

belong t) a canid. 

MATERIAL: 

p4 ') 

L 15184B Left and M1 ' and right i'1 - • 

L '(55 88B/C - Right .1 
M • 

L 15526B ? Left p2. 

L 16120B 7 Ri~ht M3 • 

LOCALITY AND rlORIZON: 

These specimens are fr om Bed 3a, 1 El Quarry, Langebaanvleg. 

DESCRIPTION: 

\-lith the exception of the '} M
3

, all the teeth are 

fairly worn and the.y may belong ~o a single individual. The 

? 1113 still has an open root and is UnY10:!:'n. It defini tely 

belongs to a second individual and may even belong to a 

di fferent species. It is only provisionally grouped ",ith the 

othe r' specimens. 

The .r:::".'r. teeth belong to a canid ,,,hicn was appal'ently 

comparable ill si zc to !n0jel'n Vulpes vulpes. The ? p2 is a 

little larger than th", p2 of the two available 'i.. vulpes 

specimens, but it :;'s othelwise similar . The p4 differs from 

the comparative spe..::imens in ha-,Ting a more prominen t iind more 

an teriorly situated protocone, whi le the 

paracone is rr,OI'e lingually dil~cted. The 

anterior 
1 

1'1: and 

of 

of 

the 

the two 

species al'e similar in morphology, but in the fossil the lingual 

lobes have a great"!I' transverse developm2nt and ar'e r e latively 

narrower. 

The low~ r' cdrnassials of the two :.:.pecies are essentially 

similar to one another' , but in the fossil specimen the trigonid 

is broader' relative to the talonid and the metaconid is a 



Table 9. Dimensions of the canid teeth from Langebaanweg, compared with those of modern Vulpes vulpe s 

1 
p2 

b 1 
p4 

b 

Fossil 
specimens 9,7 3,2 c14,0 7,3 

y. vulpes 8,9 3,0 13,5 6,7 

8,1 3,3 13 ,0 6,5 
-- ----- - -- - - -- - ~ -

1 1111 

9,8 

10,1 

10,2 

b 

13,7 

12,5 

12,1 

M2 
1 

c6,5 

5,7 

5,8 

b 
1 M1 

b 

c10,2 15,0 6,3 

9,3 14,6 6,3 

9,2 15,0 6,0 
- ------ --

1 M3 b 
- - - -

4,3 4,0 

3,6 3,4 

3,0 3,0 
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li ttle larger. 

The prnblema~ical ? M3 is a small , single-rooted tooth 

with a crown whiclt i s almost circular in occlusal view, while 

the occlusal surface is basin-shaped. It is fCiI' larger than 

the of the t.lO V. vulpes specimens. 

DISCt;3SION: 

The 

pally on the 

distingui-:;hes 

ide:ntif::'cation 

x"act that the 

them from the 

of this material 
}i1 and M2 have 

. 1 
d and/or M2 of 

vi verrid whic{, occ~r in the same deposi ts. 

is b.:..sed p!'inci-

protocones, wilich 

hyaer..ids and large 

It is not ~1p'aI' from the r.'!att::r::'al availn.ble to \vhich 

canid genus the material belongs and cor:?ad.sons wi -+.:h previously 

re;:orded fossil species were inconclus iv':!. 
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FAMI LY URSIDAE 

SUBFAMILY AGRIOTHERIHJAE 

Ag:'iothe:Y.'ium africanum Hendey 1972 

The Langebaanweg ux'sid has already teen 

and discussed e lsey/here (p~nde~, 1972£), and the 

specimen now known is another incomplete ulna. 

similar to the one prev":'ously described. 

describe d 

only additional 

It is essentially 



MATERIAL: 

L 638~ 
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FAMILY HUSTELIDAE 

SiJBFAMILY MELLIVO"RINAE 

Mellivora aff . punjabiensis Lydekker 1884 

(Fig . 6 ; also Hendey, 1970a : Pl. 2E) 

Left mandi.bular fragment with 

LUCALi TY AND HORIZON: 

This s pecimen is fr om ' EI Quarry, Langebaanwe3 . 

DESCRIPTION: 

This sPe d men has already be~n men '~ioned :md figure d 

else",here (Hendey f 1970EJ, although no conclusion as to its 

affini ties was r'eached. 

ExceF~ for some damage to the condyle, the s~)ecimen 

Is :::omplet:::: as f3r forward as the antericr end of P4. Both 

P4 and Ml are intac"C and this specimen belonged to a species 

(..r' individual ",hich lacked H
2

• :::n size it compare s with small 

individuals of the available modern Mellivora c apensis assemblage 

( n = 5), this species t2ing the larges t of the extant African 

mustelids. It is to the Mellivorinae that t he fossil specimen 

evid~ntlv belcngs, Vihile the absence of suggests its affinities 

to the genus Melli vora itse lf. I t does t however' , di.ffe r from the 

:-:,odern species in certain sigliificant details. 

Both P 4 cmd M1 are nan'ower than the r.orl'esponding 

t ee th in the M. c apensis comparativ e se:'ies (Table 47), and the 

t alonid of M1 is far smaller . The basi::: featur'es of the modern 

and fossil t ee th are , huv,ever , similar . f ossil has small 

anterior and posterior accessory cusps and around the latter 

is an expansion ~l£' the cingulum ' .... hich rr.akes the tooth broader 

poste-':'iorly. The structure 0.2 the ~. c apens is P
4 

is similar, 

although in this speci e s the accessory cusps are more prominent 

and the development of t ile cingulum is more pronounced., 

especi ally pos tero·- i n t e rnally. 

Al thoagh the Ml of L 6385 i s well 'vorn, i ts char~cter­

istics are still evident . Except for beip-g f ar larger , the tooth 

is not dissimilar' to the M1 of Poecilogalc . The talon id is 

small and is n a rro"/e I' than the posterior end of t he trigonid. 

In thi s r espec t it diffcrs considerabl~ from t he M1 of M. 



20 
· , 

Fig. 6. Occlusal views o£ the Mellivora af£. eunjabiensis 

mandible (L 6385) from Langebaanweg (left) and a 

modern Mellivora capensis specimen. 
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trigonid of the foss il tooth , which lacks the metaconid, makes 

up about 75% of the total length of t he tooth. 

The inferior mcu'gin of the rrtcmcibular corpus of L 6385 

i s very slightly c onvex below the cheekteeth, whe r eas in the 

available ~. c apen3is specimens 

the modern species , the inferior 

the angle and , _!hile there is 

it i s slightly concave. Also in 

mcu'gin i s stepped up\vards necu' 

2.. suggestion of this char'acter-

istic i n the fossil, it is fcu' less promir.ent. An apparen1:1y 

I'elatea feature in !!. c apensis is the fac t tr.,"\t thl.:! dorsal 

su:!:'face of the conc1yle is above tr':! level of the cheektce th. 

In the fossil the lower pre-angula.c step goes with a less 

elevated condyle, the dorsal surface of which is level \li th 

the remaining cheekteeth. 

The mental foramen c.f L 6385 is situated beneath thp. 

anterior end of and there are indications that the symphysis 

extended this far back as well. 

DI SCUSSION: 

The differences between the ma"ldibles 01" the Langebacmweg 

Mell'.vora and modern M. capensis have impoI'tal.~ functicmal 

implications which are suggested by the natur'e of the mandibles 

in o ther modern mu:::;telids. In those species in which the 

carnassial shearing action is importanl. ( e . g . 1artes spp. , Gulo 

lUscus), there is a tendency f or little upward inflexion of the 

p:ce-angvlcu' infcri oY' margin and f or the con,jyle to be low in 

relation to the cheekteeth. On the otilt!:L' hand , in those speci es 

in ,,!hich the po.sterior cheekteeth function as crushir.0 agents 

( e.g. Enhydra J 1ltris, Aonyx capeYlsis) , there is a 3hcu'p upward 

i nflexion of the inferior margin to'vicu'ds the angle and the 

condyle is r aised above the level of the cheekteeth . 

The La."lgebaanweg mandible falls in to the f ormer category 

and N. c apensis into the latter, although Ii- ~apensis does not 

sho\·! the extreme aevelopment of these charact:er'istics Hhich are 

evident in the highly specialized 

the Langebaanweg 

direction . It may 

Mellivora is not 

of a t:::'end towarc.3 

thus be r'eg arded 

modification of 

Enhydt'~ and Aonyx . 

as ex t reme in the 

as sho',iing the 

the m.:.sticatoI'Y 

Similarly, 

o ther 

beginnings 

apparatus 

which culminared in the condi tion eviden t in moder'n H. capensis . 

The similariti e s between the lower carnassials of L 6385 

and Poecilogale migh t ther'efor'e be coincidental, the latter having 
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r e t a i ned the mor'c primi t i-"e shea:r-5.n g dentl tion. Poecilogale is 

actually more progre ss ive than most other' mus t e lids in having 

los t both P1 and P 2' and it is of t en withcut M2 as well. It 

is pos sible t hat "the Langebaanweg He llivora and Poecilogale had 

a common ancestvl' some t i me fairly late in the Tertiary, although 

the forme r c an itself probably be excluded a s a possible 

ance stor of l' oecilogale. EVEn if 1-1 
2 

\.,as some times present in 

the Langebaanweg spe cies > just as it is sometimes present in 

Poecilogale, it i s perhaps unlikely that a " 3.ri.J.ble feature of 

this kind would have persisted for so long a period in til"'e. 

It is e ve"1 l es s lih.:ly that tnere is any close 

relationship tetHeen the Langebaanwe g Melli vo:-a and the only 

other non-lutl ~ "lC mustelid from southern Afr'ica, Ictonyx striatus, 

since in th~ c; sPec ies M2 is ah.,rays present 

a metaconid. 

d 'f- lvf an ~ ,.s --1 has 

Having suggested a relatiorL3hip tctween L 6385 and H. 

capensi~, it is n eC2ssarv to examine its possible affinities 

~.,itl: extinct me ll:'vor:i_nes such as Eomc llivora Zdansky 1924, 

Pr()melli v:)ra Pilgrim 1932 and the early specie s of Melli vo:'a 

itse lf • 

Eomelhvora can be excluded from consideration since 

one of the characteristics of this genus is the presence of 

M
2

• The recorded s pecies are also far lax'ger than that from 

Langebaallweg. 

Compari s on s vIi t h Prome:!..li vor a aI'£' no"( as simple owing 

TO the fragmen t ary natur e of the mat erial r Ef e rred to this 

::; enus. It is i n fact kno'vln only f rom a single mandlbula:r­

fragment from tr.e DhoK Pat han stage of the Si 'v.'aliks (Pr o-

me lli V Ol' a punjabi ensis Ly dekker). Pilgrim (193 2 : 65) stated that 

thi s genus i s dis tingui s hed f rom Hel livo:-a 'l by the presence of 

p l' the shallm'le r and more gradua l s ymphys-:'s, the length and 

compr ession of 11 

P 
3 

and P
2

, and 

Lydekkel' 

1 
and the 

t he l ar ge r 

(1 884) had 

shorter and simple r premolars esppcially 

c anine ll • 

previ ous ly r'eferred the Dhok Pathan 

ma.."1dible to }le llivora and Pilgrim' 5 justificat ion for e:r ecting 

a n evI generic naine ",as ba s e d on the principal of horizontal 

rathe r than ver tical c lassification : although }le :r'e cognized that 

l1i t i s not i J'1p r(Jbable that ( Px 'omellivox a .'2.~ljabi ensis, Hellivora 

s i valensi s and mode rn Ne l li v or'a ~ ar'e on t he s ame line of -----, 
desccnt l1 ( Pilgr-im , 1932 : 66 ). Al though i t i s inevitable that 
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there ".!ill be differences of opinion in nomenclatural pr'oblems 

of this kind and that gene!'ic distinctions made within a 

single lineage rl1'e often arbi trary, it might be preferable, in 

view of the fragmE:ll tar~ nature of 

to revert to the original generic 

the P. puniabiensis holotype, - --~---------

designation rather than to 

accept a new name. The name 'Promellivo!'a' is here rejected 

and r he Dhok Pathan melli vorine is once agai:.1 identified as 

Me lLivora punj abi ensi s. 

Compari s ons bet".,een thtLangebaa:.1veg Helli vora and both 

M. punjabiensis and the Pinjor M. sivalensis are inconclusive 

since the ba~es fo!' compa;:'ison are limited. The three forms are 

comparable in size and, not surprisingly, each has certain 

characteristics which are more primitive than those 0:' the 

extant ~. capensi s . 

One of the characte!'istics of M. punjabiensis ,,,hieh is 

apparen ::ly shaY'ed by the Langebaanweg form is the long symphysis 

::erffiinating below the anterior end of If the symphysis of 

L E385 did indeed ex (end thi s far back, then this specimen may 

~lso have had the compressed antel'ior premolars characteristic 

of H. punjabiensis. Both forms have a slender M1 and Pilgrim 

(1932: 66) stated that the 111 talonid of ~. punjabiensis "could 

not have been expanded". In addition, both hCive mental foramina 

below p., Other important characteristics such as the pre s ence 
'T 

of P1 and absence of M2 are evident in only one specimen or 

~he other. Although it is not possible to tell whether or not 

::he two are conspecific, they do share certain characteristics 

and there ar'e some gr'ounds for believir.g th<::.t they are at the 

same stage in the e volutionary developmc'1t of He llivora. 

Even l ess satisfactory are c omp :"IJ:'isons betv/een the 

Langebaan".ieg form and .!'i. sivalensis, since published descriptions 

of th~ l a tte r dea.l mainly with skull c haracters (e.g. Natthe\", 

1929)" Ho\·rever, sin ce M. siva:!.ensis is younger and therefore 

probably mor'e advanc ed than .!'i. pUlljabiensis, the indications are 

that the relationship between the latte r and L 6385 is closer 

than that bet\·:een H. sivalensis and t he Langebaanweg specimen. 

This opin ion is r eflected in the t en t a tive identification of 

the Langebaam.,reg specimen . 

As \-lith several othe r carnivore species from Langebaanweg , 

the specific identity of t he llIellivora is likely to be resolved 

only i f additional specimens are r ecovercd . The sing le available 



specimen is neverth~less 

char'acteristics are not 

Pliocene age and it is 

\vhole . 

81 • 

important, since 

inconsistent with 2-

with in character 

observable 

Mellivora of 

th~ fauna as 

late 

a 



11ATERIAL: 

FAHILY HUSTELIDAE 

SUBFAMILY LUTRI NAE 

Enhydriodon africanus Strome l' 1931 

(Plo lA, B) 

L 9138 Right mandibular with part 

LOCALITY AND HORIZON: 

This sp(.. ~imen is from 'E' Quarry, Langebaamleg. 

DESCRIPTI ON : 

of 

Th! single positively identifie~ lutrine fossil specimen 

from Langebaanweg, although not desc . .:ibed in detail, has already 

been :'eferred to the ~pecies Enhydriodon a.2ricanus (Hendey, 1970a: 

1 GO). The Langeb.1.anweg specimen i.:; less compl~te than the E. 

af:r-icanus holot:ype, which is fr:>m Kleinzee i~ Namac:ualand ( Stromer , 

1931~), but s i.nce both .:.re ri gh t mandibular fragments comparisons 

are facili t ated . 

The t wo specirr.~ns are similar in size ( Table 10), 

although the mandib<.,;lar corpus of that from Lang 2baanweg is 

slightly mo:e robust. In this specimen only the posterior part 

of is preserved, but the a 1.veoli and some of the roots of 

the other c heekteeth "lre pre sent. Both the LangebaanVieg c~d 

Kleinzee spec..imens have a !::nall rmd single-rooted P
2

' but in t he 

former the alveoli mClrgins are lost so the relative sizes of 

t he tHO teet!'. cannot be determined. Beth speci mens have a 

double-rooted P3 and these ",ere apparently similar in size. 

The P 4 c£ L 9131; i s a li ttle larger than that of t}',e 

holotype, the siz2 Jif.t'el'enr:e be ing i n keeping with that of the 

mandibular .:;orpo:ra . These differel:J ces are , hO',oJe ver, 110 greate r 

than might be expected in a s jngle species . As fa.r as can be 

j udged, the P 4 m0:::'phology 1.n the two specimens is similar. Both 

have a prominent cingulum and prominent posterior accessory cusp, 

although in L 913::' the accessory cusp is more widely s eparated 

. from U,e principal cusp. 

The lO\·! f:. Y.' molars of t he tvlO spp.cimens were appaY'en tly 

similar' in size . 

The tooth-row lengths are also comparable, although the 

premolars of the Lar!gebaan'vreg specimen are more crowded than 



Table 10. Dimensions of the teeth and mandible of the Langebaanweg 

Engydriodon, compared with that of the ~. africanus holotype 

Enhydriodon 
L9138 africanus* 

Height of mandible below M1 21 30,1 

Breadth of mandible below M1 14,8 11,1 

P2 - M2 1 51 c55,0 

P2 - P
4 

1 28 c25,5 

P -
1 c5,6 -

2 b - -

P -
1 6 -

3 b - -

P -
1 11 ,9 c13,0 

4 b 8,6 10,0 

lV1 -
1 22,0 c22,0 

1 b +12,0 c12,5 

* Stromer, 1931a. 
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those of the Kleinzee mandible. 

The LaYJ.gebaanweg mandible has four n,ental foramina, the 

larges t of which is si tuated high up on the corpus belm" the 

posterior root of P3' Only 0ne mental foramen is visible in 

the illustration of the Kleinzee specimen (Stromer, 1931~: fig. 1) 

and this is 5i t '..lated in the same posi ti0n as the principal 

foramen of the Langeba.:mwe~ manuible. 

Both specimpns {"ave the most posterior' a.'1d inEerior 

part of the symphysis projeC'!.:in~ - helo,,, the adjacent infe:s.-lor 

margin 0 :' the corpus. 

DISCUSSION: 

Al though there are minor differences bel:vleen the 

Kleinzee and Lcmgebaanweg Enhydriodor.. mandibles, there can be 

little douot that the two specimens belonJ to the same species. 

E. a£_cic~nus is still re~aI'ded ?s a valid taxon, even 

though comparisons Detvleen ~ t ;'1nd previously described Em'asian 

species (see blgrim, 193~: 82) are limited by the nature of 

the available materi al. Undescribed, but apparently specificalJ.y 

distinct material is now known from Orno in Ethiopia (F.C. Ho,,,ell, 

pers. COmln.) , while tl-J.e genus is also kno\om from North Amer'ica 

(C.A. RepenniYl.g , pers. comm.). Tl-J.e relationships between these 

various forms has )',=t to be deteI'Jllined. The widely dispersed 

records i ndicate that this was a very successful genus in 

the late Tertiary. 
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FANILY VIVERRIDAE 

SUBFAHILY VIVERRIN4E 

Vivt; rra leakeyi Pe tter 1963 

(Plo lCj fig. 7) 

COHHENT: 

The material r eferre d to this spe cies may include two tf.:u1poral 

variants of a single species and it is listed according to 

tte stratigraphic Wli t from which it is dez'i ved. 

11A TERIAL FEOM BED 2, ' E' QUARRY, LANGEBAANVlEG: 

L 12283 

L 13097 

L 20253 

Isolate d tee th comprising the dentition of a single 

individu.al and including: 

Righ'.: c, P 1 , part of p3, and p4 to M2; left C and 

p2 tv M2. 

Ri~ht C and P
3 

to M
2

; left C'?4 and H1 • 

Parts of the ~kull and skelt:ton of a single individual 

and including : 

[osterior par t of the braincase aY'd right maxillary 

fragment 
, 

with M • 

Distal end of left humerus and proximal end of left 

ulna. 

Left maxillary f:r'agment and 
1 

M • 

The io2.10wing are the remains of juveni J.,=s ~ 

L 14459 

L 14460 

Parts of a skull , including : 

Le.:.'t '11 d '11 f t w'; t ', d.£, dp2 ?I'emaxl a an ma/a ary J:'agmen ... I 

3 1 
dp , with P just erupting: x'i,;ht maxillary frag-

ment 3 with dp . 

Right mandibular fragment \vith dc s and dP2 to dP4
, 

.,ith P1 just erupting; lef i.. mandibular fI'=:l.gment with 

P, arid dP2' 

Parts 0.1:' a skull, i ncluding : 

Rj J ht mandibular fragment wi th dP:1 and 

mandibular f ragment with dP2 to dn
4

• 

dp . l ef t 4' 

MATERI AL FROH BED 3a, 'E ' QUARRY, LANGEBAAmrc;G: 

The following s }>:or.ime.ns were r ecovered .2:'cm the excavat i ons LBH 

1969/ 1 and 1970/1. The fir 'st SlX t eeth listed apparently 

r'epresent part of the denti tion of on e i ndividual, while t he 

last tHO mav r e prc:sent o t he r i ndividual s . 



A 

B 

Fig. Occlusal views of the 

Viverra leakeyi. 

left to (A) 
of the Langebaanweg 

, 
\ 

and 



L 162401'. 

L 16224 

L 16240C 

L 15174 

Left 

Left 

Right 

Right 

L 16051 & L 1605jA Left M1 and part of right M1 • 

L 16197 Right p4. 

L 16055J -

MA TERIAL FROM ' E' QUAI< I{Y, BUT OF UNKNmm PROVEi\,ANCE: 

L 1700 

L 2672 

Left ma.."ld:i. bular fragment 'Hi th M1 and p art of P 4 • 

Right mar.dibular fragment with part of C and P2 
to P

4
• 

Judging from their prese!vation, it is likely that L 1700 is 

fr-om Bed 2 and L 2672 f:com Bed 3a. 

DESCRIPTI O~~: 

These specimens belong to a vivp. rTid of large siL..e 

aV}d although it is best represented ill Bed 2, tr.2 l:ed 3a 

material is described first. 

The :::haracte ristics of the C and p.d to }v12 of the 

Viverra leakeyi holotype, which is from Laetolil :n Tanzania 

(Petter, 1963), are precisely those eviden t in the corresponding 

t ee th of the Bed 3a sample. The p4 prctocorle and suppC'!'ting 

root are lost in the V. leakeyi holotype, but they ar-e pr-eserved 

in the Bed 32.. specimens. Both the protocoj1 e o."'.d the root al-e 

lar-ge, the latter being lar-ger- even than the an tero-e~~ternaJ 

root. The lOl"J 3Xis of the protocone and root projt.-.::ts antero­

internally fro!"'. the paracone a~d there is a mar:iced indentati on 

betYleen the parastyle and protocone. T1-)e ?nrastyle itself is 

ver-y small a"1U is situated at the basf: of the prominent 

paracone keel. I t does not project as fa!' an teri orl.y as the 

P!-otocone. The buccal mar-gins of c'.)th the Bed 3a specimens are 

more or less straight . 

The lo'.ver teeth of Y... l eakeyi <'Ire Wlre corded and 

comparisons Iyi th those from Langebaan\veg are therefore not 

possible. The Bed 3a tooth tentatively i.deHt:~ fied as a is 

double-rooted, the :::rown is antero-posterior::':,- elongated and 

consists only of the principal cusp , t he ape::-- of ',oIhich is 

directed slightly posteriorly. In lateral vie ... , t he anterior and 

posterior .keels of the pI-incipal cusp ar'e slightly concave . 



Table 11. Dimensions of teeth of the Langebaanweg Viverra leruceyi, compared with those of other Viverrinae 

L12863 

Bed 2 L13907 

L20253 

Bed 3a Isolated 
teeth 

Viverra(1) 
leake;y:i 

Vishnuidis (2) 
durandi 

Bed 2 L12863 

?Bed 2 L1700 

Bed 3a Isolated 
teeth 

?Bed 3a L2672 

(1) Petter (1963) 

(2) Pilgrim (1932) 

c . P 1 

1 b 1 b 

9,3 7,0 4,6 3,6 

- - - -
- - - -

(L16240A) 
c8,9 7,0 - -

8,5 - - -

- - - -

C 

1 b 

10,1 6,8 

- -
- -
- -

p2 p3 p4 M1 
1 b 1 b 1 b 1 b 

10,4 4,4 13,2 5,7 17,4 11 ,1 8 , 9 14,4 

- - - - .- - c9,3 15,2 

- - - - 16,5 10,2 10,2 15,0 

~16224 ) (L1 6240C ) 
- - - - 17,3 10,5 c9,0 14 ,0 

- - 12,0 5,9 17,2 - 10,1 14,5 

- - - - 19,5 - - -

P2 P3 
P

4 M1 
1 b 1 b 1 b 1 b 

10,2 c4,2 - c4,9 13,6 5,5 15,5 7,8 

- - - - - c5,6 16,0 7,6 

(L16055J) (L16051 ) - - - - 8,5 10,2 4,3 17,0 

c10,2 c4,7 12,0 5,1 p13,8 6,2 c18,0 -

M2 
1 b 

, 

4 ,3 7 , 2 

c4,5 c7,0 

- -

(L15174) 
5,7 8 ,3 

5,0 8 ,0 

- -

M2 
1 b 

5,9 4,9 

- -

- -

- -
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The N1 is a large tooth in which the talonid is much 

reduced relative to the trigonid. The par<:lconid is lower than the 

protoconid and it lies lingually relative to the protoconid, 

which results in the buccal surface of this portion of the 

tooth having a l", ar'1~edly convex outline in occlusal view. The 

metaconid is prominent, but is much smaller than the protoconid. 

The f'landib Le L 2672 belonged tu a very aged individual, 

the remaining teeth are very worn and the specimen is p()orly 

prt.served. At lea.s+ a part of M1 must tave !:leen lost iJ.UI'ing 

li fe: since the a:'vcolus of the ·anterior root is closed. The 

premolars apperlI' to be essentially similar to the ? P 2 (L 16055J) 

in mor'phology cl1ld there is a progr'essi ve increase in si ze fr'om 

p 2 to P 4. Althoug·h the M1 is lost,:;' t m1)st have been about 

the same size as the B(.d 3::1 M1, L 16051. The M
2

, which is also 

lost, was l·elati ve:'~r small and single-rooted. The mandible is 

much lar'ger thal1 that of modern V. ci vetta, but i. ts proportions 

are essentially similar. 

In most r~spects the t eeth frC':n Bed 2 ar'e sir.:ilar to 

those from Bed 3a. The observed differ~nces are :10t v '2ry marked 

and! since tl1p assemblages are so small, their s":'gnificance, if 

any, cannot be established at this stage. 

The upper canine of L 12863 has pro110unced grooves on 

both lingual and buccal surfaces and a not very prominent 

cmterior keel. The nature of the anterior kE:el . and the lingual 

gr'oov2s differentiates i~ from the Bed 3a c.:rr.il'le, and apparently 

also that of 

The 

and slightly 

structure to 

than the F3. 

·chE: V. leakeyi 

p1 is a smalJ . 

bulbous root. 

the ? P2 from 

holotype. 

tooth with 

The 2 P and 

Bed 3a. !he 

ruther con5.cal cro\-m 

are 

p2 is 

similar 

m"L<ch 

in 

smaller 

The p4 of L 12863 differs from tha l of the Bed 3a I 

form in certai~ r'espects . I t lacks a paras tyle, although there 

is a slight shelvi.ng ,,,here the parastyle would have been, if 

present , The paracone lacks an anterior keel and the tooth is 

broader in the r'egion of this cusp than in the Bed 3a 

specimens. The protocone is similar in siz~ and situation to 

those of the Bed 3a specimens, bl.l.t the inder'. tation between the 

protocone and buccal cusps is not as shaI'pl:i notched. The 

buccal margin of 

than straight as 

the L 12863 p4 

in L 16197 and 

is ma!:'kedly concave, rather 

L 16224. The p4 of L 20253 
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is similw' to that of L 12863, except that i~ does have a 

small parastyle, in which respect it resembles the Bed 3a 

specimen, L 16224 . 

The M+ is kno'vm fr'om thl'ee specimens from Bed 2 and 

they a:'e essentially similar to L 16240C from Bed 3a. There 

are, hOHever, qui te marked differ'ences in the 112 fr'om the two 

beds. This tooth is lost in L 13097 and L 20253, bur its 

alveolus is present in both specimens. These accomodate the M2 

of L ~ 2863 quite ··!cll , so that at least i n :::'espect of size 

the .t12 of the three Bed 2 indivinuals ar'e similar. The only 

known Bed 3a M2 is appreciably larger and the individual 

features 

the M2 

of M1 

axis of 

of 

of 

and 

p4 

this axis. 

the c:;.'own 

L 12863. In 

are at 

are more 

1, 13097 

an an:Jle 

lingual 

prominently 

and L 20253 

of about 

l:i.mi ts form 

develuped than in 

the buccal mar'gins 

115
0 

to the long 

a line pw'allel to 

The 10vler canine of' L 12863 is sim1.lar in size to 

the upper' c;mine, but lack.s grooves on its lingua l ~'..trfa,ce. Of 

the 10vler premolars of this indi-"idual, only c.nd 

reasonably 

and p3. 

i:1,t".\ct and 

The P4 of 

they 

L 1700 

w'~ similar in mv..:'phology 

does, however, differ ,from these 

teeth in that it has a prominent posterior accessory cusp, 

which is flanked posteY'iorly by a Yle":"l-develc?ed cingulum. This 

is the only premolar' amongst all those which are referred ~o 

this species i!l which more than just the principal cusp is 

pY'esent. 

On t!1e other hand, the H1 of L 1700 is vir".:ually 

identical to chat of L 12863. These teetu are i~1 turn very 

similar to the M1 of the Bed 3a form, except that their 

trigonids are less enlarged re lati ve to tile talonids. The over­

all size of th,= Sed 3a specimens i!: als:J grea1:er and they 

have a more pronounced cingulum at the ante!'ioI' end. 

The 1-1 
2 

of L 12863 is a small, single-rooted tooth, 

which is slightly elongated an tero-poster'i()!'ly. There are two 

small cusps situated at the anterior and posterior ends of 

the buccal side of the tooth, while on th~ lingual side ther'e 

are h/o cusps si t'la ted one behind the otl:c r at the an teri or 

end. This tOuth 

of L 1700. The 

judging from the 

is accomodated 

of 

size 

the 

of 

Bed 

the 

quite 

3a 

H 
2 

form is 

alveolus 

by the alveolus 

not knO\vrl, but 

of L 2672, it was 
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similar in size to that of L 12863. 

The premolars of both Bed 2 cnd Bed 3a forms have 

markedly divergent anterior and posterior roots, \"hich indica tes 

that these t eeth were "lell spaced in both mandible and maxilla. 

This i3 eviden t in both the mandibular fragments which are 

knovm (L 1700 & L 2672), even t'1ough t he .former is much more 

slender, comparing il1 size 'wi th that of mndern Canis mesornelas. 

The fragmentary br'aincase of L 13097 (Table 1'.2) is a 

signjficant sppcimen. since although it is so incomplete, i~ does 

exnibi t some i emarkable char'acterist; cs. The posterior' constriction 

of the brai.ncase is far more pronounced than in any modern 

viverI'id spec~es, while 

is exceptionally liigh. 

posterior part of the 

the posterior ~a:ct of tile sagittal crest 

T}1~ tr'ansverse compression of the 

sk',lj_l is car'I'ied -::0 such an extreme 

that the width across the occip:ital condyles is actuaHy 

great!"r than the width of t!1C occiput inuncdi ately above tt~m 

(Plate 1C). 111 r.!ll extant viverrid species the rever.:::e is true. 

In L n097 the ratio of skull height (top of sa::;,ittal crest 

to inferior margin of condyles) to skull widtn (transverse 

diameter of occipital immediately above dorsal marJ~m of foramen 

magnum) is 

1 ,11 : 1 and 

1,98: 1, ,,,hercas in modern V. ci vett& (n = 1) 

in Genetta spp. (n = 1'1) j -:: is 1,09:1. 

it is 

The skull of thi::; species must, therefore, have been 

high, narrow and, judging from tooth size and J"1,andible length, 

long. 

The postcranial skele ton of thi s species is movrn only 

from the distal ene of a humerus and t,he proximdl end of an 

ulna (Table 12), \.,rhich wer'e foW'.d in asso;.;iatiC"u '..;ith the 

incomplete skull, 1 13097. The hwnerus has al1:'~ady been mentioned 

else",heI'e (Hendey $ i .n press) as beoing large:c than tl1i'1.t of a 

civet from the KI'o;:",draai australopithecine 

than that of modern V. civetta. The ulna 

large . 

site and much larger 

is correspondingly 

In h ;spect of tooth and overall skv,ll size, this species 

was apparently litHe 

humerus and ulna of 

differen t fI'om 

C. mesomelas are 

modern 

only 

~. mesomela~, but the 

abc'llt half the size 

of corresponding pa: 'ts of the fossil specim~n8 . There al'e 

indications that~ ·~he sine discrepancy is cOllSidE:I'ably less in 

respect of the lengths of the bones , suggesting that the 

Langebaanweg yi verr'a 1.vas a stoutly-built and probably non--



Table 12. Dimensions of the skull, humerus and ulna of the 

langebaanweg Viverra leakeyi. 

i'iidth across condyles ••••••••••••••••••••••••••••••••• 34,8 

Skull height from base of condyles to 
top of sagittal crest ••••••••••••••••••••••••••••••• 58,0 

Transverse diameter of occipital 
immediately above foramen magnum •••••••••••••••••••• 29,3 

Greatest transverse diameter of distal 
articular end of humerus •••••••••••••••••••••••••••• 26,1 

Greatest antero-posterior diameter of 
ulna shaft .•.............•...........•.............. 18 , 6 
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cursori t:tl an imal. 

No deciduous tee th of modern or fossil civets were 

available for comparison with those f:::'om Bed 2. However , the 

dp 2 and dp 3 appear li ttle different in structure to those of 

the East African early Pleistocene Pseudocivetta in gens (Petter, 

1967: fig. 3), although the dP3 of this sPe~ies is lower 

cro.med. The dimensions of the Bed 2 decidu'0us teet!! are 

re~vrded herE:. for future reference (Table 13). 

DISCUSSION: 

The principal differences bet,.,een the teeth of the 

Bed 2 and Bed 3a forms of this species are a£ foJlows: 

(1 ) 

( 2) 

'J 

The Bed 2 form has a smaller M- . 

The Bcd 3a form has a larger M
1

, w1th the talonid similar , 
in absolute size to that 02 tl:.e Bed 2 form, while the 

trigo:'1id is !.arger. 

In ~ddition, if the mandibles L 1700 and L 2672 are indeed from 

Bed 2 and Bed 3a respcc::ively, then it is likely that the Bed 

3a form was the larger of the two. 

Even though the temporal difference "between Bed 2 and 

Bed 3a may not be very great, Bed 3a is undoubi.edly later 

and the differences between the civets from these two deposits 

may r'esult fr 'om shor't-,term intra-specific evolu tion. The Bed 3a 

form "rould, therefore, be the more advanced of the two. The 

larger }12 of the Be d 3a foz'm may represer. t tl'.e beginning s of 

the trend which led ultimately to the l'e lati vely lar-ge pos terior­

crUShing t ee tli c: modern V. civetta. This speculation can only 

be tested i E' larger s amples 0; the to!1) fo! ',,,s become available. 

The re can be little doubt tY . .:! t 'i:: he Lange~aanweg Vi verr-a 

is conspecific \-lith the Laetolil V. lea]:.ey i (Fe t +: ';r, 1963). There 

are grounds for- beli eving that an eiement of the :'aetolil fauna 

is broadly con temporaneous wi th thac from L al~ gebaan\ ... e g an0 ~ 

con s e quently, t he presence of V. leakeyi in tile Langebaanweg fauna 

is not surpr:i. sing ( see Hendey, 1 970.£: 1 22 ~ 'j 24) • 

In her di s cus s ion on the aff i niti2s of ':!.. lealceyi, 

Pette r cons idered i ts possible r e lationships to Viverra (Vive r-ra) 

and VivE: r ra (Civettictis). She found t hat '!.._ leakeyi, V. bakerii 

Bose from t he [~ i \'alil~s and V. (Civetti c'L.i.s ) c ould , on morpho l og­

ica l groungs , r epresent a phy l e tic seri es \vhich derive d from a 

V. (Viver'I' a ) -like ances tor. She c oncluded, hmleve r, t hat owi n g to 



Table 13. Dimensions of the deciduous teeth of the Langebaanweg Viverra leakeyi. 

dp2 dp3 dP2 dP3 
dP4 

1 b 1 b 1 b 1 b 1 b 

L 14459 7,1 2,2 13,0 6,6 7,2 2,3 10,5 3,4 12,8 4,4 

L 14460 - - - :- 7,0 2,5 10,0 3,5 12,9 5,3 

!It i$S _ ~'~ "'"""'"~: 
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unceI'tainty about the relative ages of the fossil species, an 

actual phyletic relationship of this kinO. c01.Ald not be proven. 

In fact, since V. hakerii is recoI'ded from the Upper' Si.Jaliks 

(Pilgrim, 1932) ar.d is, theI'efore, almost cer'tainly early Pleisto­

cene in age, and since ~. leakeyi is a late Pliocene species, 

such a phyletic se!'ies might indeed be possible. The only 

obje::::tion is that the series is geographically muddled, \vi th 

tht:: African 1/. leal..s.T giving l'ise to the Asidtic y. bak2rii, 

wbch in turn gave rise to the African V. civetta. The problem 

is, however, no'l: serlOUS since there! might well have been a 

wide dispersal of civets of the V. leakeyi and V. bakerii types 

in Africa and southern Asia during ttie late Pliocene/earlY 

Pleistocene, wi th L~)e lineage persisting only in Africa. 

The Lc:et u} il specles was blOwn only from teeth and 

the very curious braincase fl'om Langebaanweg :::'ais2s an additional 

complication to the question of civet relationships and phylogeny. 

Pilgrim (1932) defbed a new viverrid Sj2nus from the Si Haliks, 

Vishnuictis, and this must now also be taken intu acco-wnt. This 

genl1s i :; Ch.3.1 acteri zed in part as folloy/s: 

IIViverrinae of medium to large size; 
3 large; P 

••• braincase exceptionally 

wi thout :LnteI'nal cusp; narrow; upper molars rather 

premolar series rather spaced, premolar., simple; mandible I'ather 

stout but shallo\-f; M1 witi! relatively long trigonid, relatively 

short talonid ; 112 !'athel' lar:ge, oblong" (Pil:;rh" 1932: 1 01). 

The Langebaanweg species is accomodated qui t€ .!ell by 

this definition. 

Pilgl:-j_J:'l re-::orded tHO sper-ies Or Vi sJ-:.nuictis , namely , 

V. salmontanus \"hich is a smaller species £r0n, the Dhok Pathan, 

and V. dur-andi which is a very large species fron: the Upper 

Siwaliks. In respect of size ancl other char3cte!'S, "':he Langebaar.­

\-leg species is 2.ppcu'ently most like V. ~urandi, a species 

characteri zed in part as follows: 

IIlength of p4 greater than united lengths 02 M1 and M2 ; angle 

between the axes of p4 and the upper molars about 115 0
; outer 

border's of M 
1 

and 1'12 continuous , their innt!' borders being in 

the same an t e I'O- pos teri or- line. II (Pi 19I'im, 1932: 106). 

qui te as 

of the 

parastyle 

The LangE' baanwe g species is, how~ver , apparently not 

large 2.5 V. durandi and, judging from 

holotype given 

and the size 

by 

of 

Mat the 1t1 

1 
M and 

( 1929), the 

}{2 relative 

the 

size 

to 

illustration 

of the p4 

p4, are 



Fig. 8 . Tentative phyl~geny of the genus Viverra. 

Viverra (Civettictis) Viverra (Viver:ca) 

Africa Asia 

Elandsfontein ~ . (Q . ) sp . 

Kromdraai\ V. (Q.) sp . 

\ 
Olduvai V. (Q.. ) ingens 

v. (f. ) bakerii 

Asia 

~. (Vishnuictis) 

leakeyi Africa 

~. (Vishnuictis) 

durandi lisia 

~~. (Vishnuictis) 

salmontanus Asia 

Vi ver:r'a (Vi veI'I'a) 
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greater even than in tlle Bed 3a form of the Langebaam"e g 

species. In these r espects , Y... durandi is the mOI'e advanced 

of the tHO s pecie s , Hhich is in keeping ,.,:. th t heir inferred 

relative ages. 

V. leakeyi is apparently not conspecifi c with either 

Vishnuicti s sal:non tanus or V. durandi , but in view of the 

similarities which do ~xist between the thl 'ee species, they 

should be regax'ued as congeneric. A simple c:.nd cunveni eClt 

solution to tC'.xonomj c prc,ulem would he to Vishnu-

ictis as a subgenus of Vi ver :::' a , making i"L d thiI'(l ca-:egory 

vii thin t.<lis genus 9 the others being Vi ven'a (Vi ver':'a) ana V. 

(Ci vettictis ) • Considerbg all the ci ':ets in terms of morph­

ology , time anu geography the I'elationships reflec::ted in the 

t entative phylogeny presented here ( fig. 8) \J(';re concluded. 

Vivery'a (Viverra) is regarded as the main lineage from 

\.hich the other!" s ::emnl.:;d. During the Pliocene the first of 

t::' e off-shoots, V';'vcrra (Vi shnuicti~J was evolved and this 'vIas 

represented ty an AfI'ic an lineage (Y... l eakey.U and an Asian 

lineag~ (Y... salmontanus Y... uurandi), the latter pers i sting into 

the early Pleis tOCf''1e. The African lineage is here regal"dec1. as 

the one which gave ri",e to the third g:;:'oup of civets , Viverra 

(Civettictis), \"hich has culminat ed in the extant V. civet ta of 

AfI'ica, and which i ncluded an Asian off-shoot which is recorded 

only in the early Pleistocene (Y... bakerii ). 

V. cive t::?, h;:-.s a poor Pleistocene record , but thE:; f)lduvai 

Bed 1 "Pseut1oci vetta" i ngens ( Pe tt2r , 1967) is here regar".ed as 

ear ly repr"2sen ta ti ve of the Vi ven'a (Cive-ctictis) group , vhile 

the KI' C''"'1d!'aai ,n-:1 Eland.c:f'ontein civets ( Hendey, in press; vide 

infra) are l'egarded as later members of the same group . The 

opinions conc~rr,Ji,g the :;: e l ationshi ps of the African Pleis tocene 

civets are l argely sutjec"'c.ive owing to the nature of the 

recorded materi aJ, but it seems pre f e rable to visualize a 

single lineage in which there 'was apparently a progress ive 

decrease in b ody size from the Langebaar..ian to the Cornelian 

rather than to regar'd the isolated fossil r ecords as representing 

distinct genera, as i n the case of "PseudocivE'!tta" . 



MATERIAL: 

L 111 91 

FAMILY VIVERRIDAE 

SUBFAHILY VIVEI~RINAE 

Genet ta sp. 

(Plo 1D) 

Lef t rna_ndibular fragment wi th P 2' P 3 

LOCA1 ,ITY AND H01\'IZO~I : 

and part 

This specimen is fr om Bea 2, IE' . Quarry , Lan~~baa.nweg. 

DESCRIPTION : 

of 

This speci;n.en belong s to a very small viverrid. The 

mandibular cor}':ls is relatively long and slender and the 

inferior mar'q-:n i c; arched along its entire length (syrr.physis to 

below the anterior part of the masseterir fossa). The 1 ow'::! I' 

cheektooth row consisted of P, to 1'12 and is approximate ly 20 Jram 

long. l'he preserved prernolars nre narTO'l and sectorial. The P
2 

;las one posterior accessory cusp and the P
3 

and P . h ave t\%. 
'+ 

tISCUSSION: 

Apart from the fact that this specimen is abo-.J_ t one­

third smaller t han cor .. :esponding parts of the mandible of 

mode:'n Gene t ta tigI'ina, they are other\o/ise virtually indisti ngui sh­

able . There can be little doubt that it belongs to a s pecies 

of Genetta. 

Stromer (1931~) has described a ? Genetta sp. from 

~leinzee , but this is appar'ently not the S3JTle as that f rom 

Langebaanweg , since it is much larger . No other fossil G<:ne t ta 

from South Africa has yet been de scribed . Petter (in Leakey, 

1965) mentions a Genetta of apparently ~mall size from Olduvai 

Bed 1, but the r e is no description of U~is material. 

The Langebaanweg Genet ta probably belongs to a new 

species, but as this could only be poorly defiued on the basis 

of the available mater'ial , it is l eft nameless. 
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C 0111,'lENT : 

93. 

F_\MILY VIVERRIDAS 

ffJBFAHILY HERPESTINAE 

Rerpestes Species A 

(Plo 1E) 

As the Vi verr'a leakeyi 1 the material assigned 

to :his species is scpa"ated on the basis of its stratigraphic 

a~soci ations . 

HATF.:RIAL FR01-f BED 2, ' E' QUARRY, LANGEBAAN'vlEG: 

1 11847 Right mandibular fragment with par t of P2' and P
3 

to 1i
1 

• 

L 13040 R5;Jht j~,andi bular fragment '.lith ~ Ml • 

L 13053 Right maxil lary fragment with p.J tc l1
2 

i isolated 

left M 
1 

• 

L 13054 Right maxi llary frag::1ent \vith r3 r par t of 2 
P , and p3. 

The foll owing ar'e t he r emains of juveniles: 

L 14461 Right mandible with dc, P1 ' dP4 and M1 just erupting. 

L 14462 Right mandicle with dc and dP2 to dP4' 

MATERI AL FROH BED 3a, ' E' QUARRY , LAl..J'GE3MJ~h'E G : , 

L 15 fi30~/1B Right maxilla:;:'y fragment with part of p2. 

L 15630B/1C Left maxillary fr"3.gment ,vi th p3. 

~ 15630B/1D Part of left p4 . 

~ 16240F Right C. 

L 16055D Right mandibular fragment . 

L 15630B/1A Left mandibular' fragment with N1 • 

L 161771 Pax't of l 'ight Hl • 

L 15797B Right C. 

DESCRIPTI ON : 

The Bed 2 material belongs to a species of Herpestes 

which is a little larger than the mocern H. pulverulentus . Its 

dental fox 'mula is (?3).1.4.2/(?3).1.4.2. 

The 1
3 

of L 13054 is app:r'eciably lar'ge r than those of 

available H. pulverulentus specimens (n = 'Iii) and, judging fI' om the 

size of t he C).lveclus, so was the canine . ';he px'e -canine diastema 

is l orlge:r' than in H. pulve rulentus, vlhich would be in keeping 

\Vi th a larger lo\ve r cWline as vlcll. The most anterior part of 



Table 14. Dimensions of the teeth and mandible of the Langebaanweg Herpestes Species A, compared with those of the 

?Herpestes from Kleinzee. 

Height of 
I 
I 

1 3 - c p1 _ p4 p4 P1 - P4 M1 - M2 M1 Q corpus below 
I 

1 b 1 1 b 1 1 1 b M1 i 

(alveolus) (diastema) I 

L13054 4,8 3,3 2,6 c11,0 - - - - - - - I 
<l1 I 
CIl L13053 - - - - 8,0 5,4 - - - - -
(l) Bed 2 .r-! 
0 L11841 c11,4 c9,3 6,1 9,5 (l) - - - - - - -p. 
CIl 

~ 
L13040 - - - - - - - c9,2 6,8 3,6 9,5 

L15630B/1A - - - - - - - c8,8 6,4 3,4 1,8 
Bed 3a 

L16117H - - - - - - - - - 3,3 -
1930 X15a Kleinzee* - - - - - - 11,5 9,5 6,8 3,8 1,8 

-~~-.-----. - - -- - - -- --- - --~-. ~ 

* Stromer , 1931a. 
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the snout of t hp fossil species was thus lar'ger than in H. 

pulverulentus and the premaxilla projected further forward. 

The c hcektee th al'e si tuated close to one another and 

the relative positions of these l:ee th, the infra-orbital foramen 

and the orbit are as in .!i.. pulverulentus. The p3 has a high 

principal cusp , a s;:\a11 posterior accessory cusp and a well­

deve l,oped i nternal ::usp. The r3 of L 13054 lacks an anterior 

accessory cusp ar.c in that of ~ 13053 theI'(' is a short 

horizontal shelf anteriorly from Vlhich p~'ojects a minute 

anterior access ory cusp. The p4 is triangular in outline with 

the posteri ;)r surfo.:.:e of the protocone and the lingual surfaces 

of the paracoy.-: c31'ld metastyle in a straight line. The proto­

cone is more a"l t ?riorly situated than that of !i.. ~u}vc:: rulentus 

and the 

metas tyle. 

parastylc 
1 

The }1 

'pulverulentus and 

is 

is 

tne 

smaller r e lative to the paracone 

relatively broader intp.I'nally than 

}12 is vr:':ry small and relatively 

.('educed them in l.he modern speci e s. 

and 

in H. 

more 

In gener'al, t he upper teeth of the fossil specieS ar'e 

similar' in stI'l).cture to those of H. pu~verulentus. 

This app lies also tb the lower teeth, .,here the most 

obvious diffex'ence is chat in the fossil the: 111 talonid is 

shorte r relative to t he trigonid. It also differs from H. 

pulv2rulentus in that Pl is pr'esent. The mandibuJ ar corpus is 

mox'e robust in the fossil and t ::e massE.ter'i:::: fossa, especially 

'-hat 0: L 13040 , is much deeper. 

The Bed 3a material is, as fa.. 2'3 compar'isoHs al'e 

possible, similar to tllat from Bed 2. T~e only obse rvable 

diffe rence is that the Bed 3a specirr,ens are a little smaller 

than those from Bed 2. For example, the IT'.aYldibular corpus and 

N1 of L 15630B/1A are comparable in size to those of H. 

pulve"'ulentus and are appr'eciably smaller t han specimens from 

Bed 2. 

DISCUSSION: 

On the basis of the material pres~ntly available it 

s eems probable that the Bed 2 an::! Bed 3a material is con­

specific . The l'e ar'e certainly no major ;)bs2!'vable differences 

arld the samples arc so small that the significance , if a...'1.y, 

of the size difi:'er'ences cann ot be assessed. 

Re l atively little has been publi sh~d rim the c;m.::lll pr' 
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fossil viverl'ids of Africa , although this group is a significant 

element in the modern carn ivore fauna of the continent and 

presumably the same applied during the late Tertiary and 

Pleistocene . None of the small viverrids described from the 

Transvaal c aves (see Cooke, 1963: Table 6) are I'eleuant in the 

present instance , but it is like ly that the Langebaanweg 

A is conspecific v/J th t he ? He:;:'pe s t es sp. from Kleinzee 

Species 

( St)"omer, 1931~). The mandible L 11 847 is \'irtually 

ab~e from the Kldnzee specimen which was des':ribea 

by Stromer. 

L:distinguish­

and fi gut'ed 

There is apparently no pI , ~vi ously r ecorded fossil species 

t o which this matcrial can be referred and it is clear'ly not 

conspecific with any of the extant suuthern African species of 

Herpestes. As ",itt the Lan!jebaanweg G2nettc:, it probably represents 

a new species. I".. is, hOvlever, not named, since the present study 

of the smaller Vi verridae was I';::.ther s lJ.perfici.al and a meaning­

ful diagnosis of a n ew species could prob '1bly not be given . 
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FANILY VIVERIUDAE 

SUBFAHILY HERPESTINAE 

Herpestes Species B 

( Plo 1 F) 

As w:' th prece t"l.ing species , the material from Sed 2 and Bed 3a 

is ::"isted separately. 

NATERIAL 

L 13055 

MATERIAL 

L 16240P 

L 160550 

L 16177C 

FROH BED 2, , E' QUAJiJ:(Y, LANG E BAAN liEG : 

LeEt In?.xillary Fragment with p1 to 

ar.d 
2 M • 

FROl~ Br.:D 

Left 

Left 

Right 

3a, 'E' QUARRY, LANGFBA?lfYlEG: 

maxillary fragment with p3. 
1 

}f • 

C. 

p4, part of }11 , 

L 16177A, B - RigLt anc. left mandibular fragments, t he former with 

C and P
2 

to 1'1
1

• 

L 15588B/B Left mand: bular fragment with P 4 and 111 • 

DESCRIPTION: 

The Bed 2 maxilla belongs to a very small species of 

Herpc:stes. It compares in size to corresponding parts of the 

skull of a modern H. sanguineu: zombae s recimen fr'om Hala\vi 

( SAH 15'/~7). Apart from the fact that it is much smallcr it 

is essenti a lly similar' in detail to the .He rp c:stes Species A 

fr'om Langebai.1m/eg. 

The Bed 3a mat crial is grouf.'ed with L 13055 since it 

also belongs to a ve ry small Herpeste s and ther'e are no 

grounds for 

Apart from 

species and 

former lacks 

DISCUSSION: 

believing that t he t wo sample:; a.ce not conspecific. 

size , the only obs e rvable difference bet\<leen this 

the l a r ge r Her'pe s t es from ' E' Quarry is that the 

p 1 • 

The re c an be little doubt that t h is species and the 

larger LangebaClm'leg herpes tin e are congener'ic , but because of the 

appr'cci able s ize difference be t\o/een t he h /O, they are clearly not 

conspecific . 



· Table 15. Dimensions of the teeth and mandible of the Langebaanweg Herpestes SPecies B. 

p1 _ p4 p4 
P2 - P4 M 

Height of cor-
1 pus below 1<11 

1 1 b 1 b 

Bed 2 L13055 13,8 5,3 3,6 I 

L16177A 10,0 4,3 2,3 

Bed 3a 

L15588B/B 4,2 2,4 c6,5 
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is c:-Iarac t e ris tic of some species 

of Herpestes. ( Gale! el la), and Species B may have affinities 

with this subgenus. No othe r conclusions as to its r elationshirs 

were r eached. 

The specific identity of fossil f 0rms of generalized 

small vi verrids such as the t",o Langebaam/eg Herpestes is a 

difficul t preble!"'. to which there seems to bE no immedi ate 

solution. If statis tically sig-uificant samples of the fossil 

species ,,,ere cv&ilable, &ld in t-he present ir"Jst::mce there is a 

g00d chance that this will eventually b~ the case, and these 

could be compared vii th large modern series, 1 t does not nec'=::ssa:61y 

fol l ow thaI. the fossil fc: 'ms \vill be distinguishable from all 

;llodern speci~s . in spi:e uf the great time difference involved. 

For exam!'>le, sheal,'; it prove that Species B cannot be disting­

uishe d from the l1alawjan H. sanguineus, it 00.':.5 not logically 

folloH that the two are conspecific . 

The nes t .lay of ma1cirJ.g meaningful specific iJentifications 

of the fossil spf!cies would be by t l acing their li.ne ages to 

their conclusion. This is clearly an impos sible tas k at pL'esent 

in view of the poor fossil :'ec0rd of the Herpestinae. In this 

respect it is as well to note that the major radiation of the 

Herpestinae , at least in Africa, apparently took place during the 

Pleistocene (vide infra), and the tvlO Langebaan\oleg species could 

each be directly ancestral to more than one modern s pecies, Or 

genus, as we ll as other now ex-t:L: ct species. Consequently , even 

~f the f ossil l'ecord of this group waS very much better known, 

J t would probably still be difficult to cstablis~1 a c lear 

picture of relationships. The problem i~ comFounded by the fact 

that dur'ing the Ple istocene many , if not all c arni.vore species 

underwent size changes. This may effectively eliminate an 

apparently useful method of distinguishing between generalized 

Herpes Linae . 

Since no other Pliocene Herpestinae have ye t been n amed 

i n Africa, a simple solution in the present instance would be to 

provide ne\" names for the Langebaam/e g species and to ' list all 

t heir obsex'vallle characte rs in the diagnoses in the hope that 

some mi gh t prove genuine ly useful in di s tingui shing them f l'om 

other species . On the other hand r since it is almos t certain 

that mOI'e material of both these species 'i, ill become available, 

and since relevant material may yet be descx'ibed from else\vhere 
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in Africa, it is c .)nsidered prcfe:;:able at this stage to defer' 

the naming of tt,= species. It ""ill almost certainly be more 

fr'ui tful to consider this matter again at a later date and 

this may best be d011.e without having to conside r formal 

species names , already in existenc~. 
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FANILY VIVERRIDAE 

In addition to that material alr'eady li sted , vi verI'id 

remains have also been r ecovered at sites 1/1968 and 12/1968 

in 'E' Quarry ( see Hendey, 1 97 0~: 81, 86-88 ). These occurrences 

are nOvl r;egarded as belonging in Bed ~,b .... t it is still 

considered preferable to consider these fossils separately for 

the time geLlg. 

The site ~/1968 viverrid s pecimens include a number 

of isolated t E'eth and t\.,o mandiblE: fragments . One of the 

latter belongs almos t 

the other is r eferred 

array of specimens was 

in this cr.se a lax'gel' 

certainly to 

to the Bed 

l -ecovered 

m,tnber of 

Her~estes Species A, while 

2 Genetta sp. A similar 

from site 12/1968 , although 

isolated t ee th ""E're r ecovered. 

Once again botL HE1'pestes Species A and Genett .1. sp. were 

x'epl'esented . 
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FAMILY HYAENIDIl.E 

The IIya.enidae are the most commonly represented Carnivora 

in the deposits at ~angebaa..'1.weg and they are in some z'espects 

the most problema tical group in ~his order. Three species have 

been identified, wh5le there are two other tentatively i dentified 

and informally named speci es . The latter may represent aLerrant 

indi viduals of one or c'.:her cf the th1'ee named species. Each 

of the three identified species, and one wh::'::h ,.,as not formally 

naIlled, is represented by craYl lal and associated postcranial rf':-aains 

of at least one i~dividual of known provenance . 

It "las dU:;:'ing the late Pliocene ar!d early Pleistocene 

that the Hyaer:: dae reachec the peak of their radiC'.tion and a 

large mUllber of ~-;:nera and species itating from this pc:riod in 

time have been :::'ccorded, principally from EUI ('Isia. The importanr:e 

of the Langebaan\veg Hyaenidae lies c:hiefly 1n the 'fact that they 

are among the firsl: Afri.can Pliocene representatives of this 

..E'amily to be des~.::' ibcd. Consequently, they provide informati on on 

hyc:..enids dating from a per'iod in time during which significant 

evolutionary developments \-Jere taking pli".~e and they are from a 

continent which undoubtedly played an important role in the 

evolution of the famil/. 

In the present report no mention is made of the as 

yet unpublished hyaenid material from the Pliocene of East Africa, 

although a fe,., casts of r e leva..lt specime!'ls '·,ere available. These 

specime:::s "Jere, howevez' , taken into account in reaching the 

t.:onclusions on hyaenid phylogeny which c.re presented r!ere. Hyaenid 

classification and phylogeny have been t .ne subject of nU!'1eI'0US 

studies and some of the conclusions of the present study are ~ 

depar'ture from pZ'eviously held opinions. They will almost certainl'! 

not be generally accepted , but the z'ecoz'ds the Langebaanweg 

hyaeni.ds themselves should prove useful in . othel' accounts of the 

Hyaenidae ,·,hich are still to come. 
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FAMILY HYAENIDAE 

SUBFAHILY HYAENINAE 

Percrocuta australis n. sp. 

(Plo 2, 3) 

HOLOTYPE: 

L 14199 A cI'lAs~ed anc. i ncomplete skull, in~luding the f ollo\ving 

teeth : 

Part of L'ight p3; l~ft and right p4j l eft I, to 1
3

, 

C and P
2 

to M1 ; right 11 ' I
2

, C and P
2 

to M~ • 

REFERRED MATERIAL : 

L 13033 Parts of -cn::: s10.;ll and s keleton of a single individual 

and including: 

Left and right Q; incomplete !'ifJli": mandible with P 4 

and M
1

• 

Parts of at least seven vertebr'aej three tarsal bor.esj 

part.;; 0= five metapodialsj seven phalange s. 

l ,OCALITY AND HORIZON: 

These specimens are from Bed 2, ' E' Quar'!'y, Langebaanweg. 

REFERRED NATERIAL I-iH ICH IS PROBABLY FROH BED 2: 

L 6381 Left maxillary fragme~lt 1'1ith p1 anJ p2. 

L 5355A, L 9140, L 12102, L 12333 Premolar fr· agmen ts • 

DIAGNOSIS: 

A Percrocuta similar in. size to P . eximia Roth & Wagmer 1855, 

but dif'fers .; 11 :!'<:lLking P 1 ; 
p2 and 

2 
P 3 \.; i tflOut aate:t'ior accessory 

cusps ; premolclrs longer; M1 metaconid vey'y small or' absent . 

l1etacarpal I "'0 t as :'~duced as in modern Hyaeninae . 

ETYMOLOGY : 

From australo meaning I southern' , to indicate its geographical 

position in lelatio'1 to other species of Percrocuta. 

DESCRIPTION : 

The Skull 

The skull of the holetype is so badly cr'ushed and 

so incomplete that little can be said of its characters . The 
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post-glenoid process is not as stoutly develoDed as those of 

available mode:'n Cl'ocuta crocuta specimens (rl = 5), a feature 

which is pr'obably related to the less en:!.a.x'ged cheekteeth and 

weaker masticatory appar'atus of the fossil. A very strong 

posterior buttress to the mandibular condyle - Is required by C. 

crocu ~a \vi th its greatly enlarged cheekteeth and powerful muscles 

of mastication. In L 14199 the infra-orbi. tal £'oraJnbl is situated 

just above the ante 1 -o-1ateral :'oot of p4, 't'CI.ther than G.tbove the 
,.. 

anterior root of p"'> as in tl1e C. crocutii compara.tive series. 

In this respect it resembles the P. eximia specimPll (BMNH 

JoT 4162) from Samos ,.,hir.h was illustr2'.ted by ~)ilgrim (193 1 : Flo "j). 

The maxillary fragment L 6381 has attacheo that portion 

vf the preE1axi lla which separates the nasals from the maxilla. 

It is longer than corresponding parts of the premaxi lla of the 

availatle C. c r'ocu ta sp:::-c:imens, and in later'dl view it is visible 

along its entire length. In C. cr'ocuta the most distal portion 

of the prem2x:'lla curves into a horizontal positiC'Yl and in 

lateral vie,,, is parti al~y obs~ured by the maxil.la. 

The nature oi the M I of the fossil is not knO\Vll. 

The p4 is c orr.? arab Ie in length to tha1: of £. crocuta, 

white the breadth is also similar, although the J?rotocone of the 

fossil is !.omewhat r educed. The latter is a characteristic of 

the genus Percrocutd (Kurt~n, 1957£), although in the present 

instance the PI'OrOCO~le reduction is not as marked as in species 

such as !:. ~ungurensis and P. gra-ndis and nor is it as poster­

iorly situated. In t he p4 of L 14199 the parastyle, par'acone an~_ 
metastylE: are more or less equal 1n length, which is in contrast: 

to the condition in C. cJ:'ocuta where the parastyle is shorter 

than the para~o':'le; ':lhich in t urn is shorter than the metastyle. 

Al though ~1111y the posterior- portion of the holotype p3 

is preserveJ., it is important sil"ce it ~ls o exhibits Percrocuta 

rather than Crocllta chaX'acteristi.cs . The posterior acce::.sory cusp 

is much more pruminent than that of Crocuta and there is a 

well-developed cinglA.lum \vhich extends from the lingual sur'face 

opposi te t he pri1:.-:ipal cusp to behind the posterior accessory 
~ 

cusp. "'1 he fOSS1'_' p..) l'S also ar 0 d 1 h' h d n 'I' Her all ~ess . 1g crOwne 

thatl that of Cr"Jc~ ~a. 

The p2 of L 6381 is much small.er than the p3 of the 

holotype. The posterior portions of the s e 

in morphology , except t hat the p3 has a 

t\,/o t ee th are similar 

greater development of 



Table 16. Dimensions of the upper teeth of Hyaenidae from Langebaanweg , compared with t hose of s ome other hyaenid species 

C p1 p2 p3 p4 ril 1 ru 2 

1 b 1 b 1 b 1 b 1 b 1 b 1 b 

Percrocuta L14199 - - - - - - - 15,5 38,4 20, 0 - - - -
australis L6381 8,2 7,2 20,2 J 1,6 1 :b - - - - - - - - - -

1,7 

Ryaena L14186 12,3 9,8 5,4 5,0 14,9 8,2 19,8 12,1 28,0 16 ,2 9,5 15, 4 4 , 0 4 , 3 
abronia l:b 1,82 1,64 

Hyaena L12848 c14,2 10,5 - - c16,1 c10,0 20,8 13,2 29,8 17 ,8 10 ,5 17, 9 - -
Species B l:b 1,61 1 ,58 

H~aenictis L10055 - - c5,0 4,8 c14,5 8,1 c17,3 c10,8 c25,0 - - - - -
,Ilreforfex l:b 1,79 1,60 

Hyaena hyaena 
(1) Means I) 12,9 9,1 6,2 5,8 14,6 9,4 19,4 12,8 28,7 17,2 5,8 12,8 

makaEani l:b 1,55 1,52 

Modern Means 
6,1 5,7 15,8 9,7 20,4 13,3 30,1 18,2 (n=14) - - - - - -

H~aena hyaena 
1,63 1,53 1 :b 

H~aeni ct i s (2) - - 5,7 5,7 16,4 10,4 21,8 14,0 31,4 19,2 - - - -
forfex l:b 1,58 1,56 I 

I 

Leec~aena (3) - - - - 19,5 11 ,0 25,0 15,5 34,2 20,0 - - - -
llc~aenoides 1 :b 1,77 1,61 

------ - - - - - -- -- --- - - - -

(1) 
Toerien, 1952 

(2) E.ver, 195 5.e. 

(3) Young and Liu, 1948 
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2 
P lacks anterior t he pos t e r'o-in t e r nal re g~ on . The acce s sory all 

cusp but, like C. ~uta , it has a well-dt:v e l0pe d ante rior keel 

on the prirl c ir a l cusp 'vlhich termin ates antc I't,-internally at the 

cingulum . 

The of L 6381 is a relati '.rely small tooth, which is 

similar in s i z2 and morphology to that of C. crocuta. 

The u ppc' c anil':es of L 13033 are v e ry \vorn, but it 

appears that, conlpared to -chose of C. crocv.ta, the crO'vlns vere 

small relative to t he size of the roots. J~lthougfl they belong 

to different individuals, the left canine of L · '3033 fits quite 

\Je ll inti..) the c ani n e alveolus of L 638 ·1. 

Although both halves of the rr,:wdibu lar corpora of the 

holotype are jJ!'e sel'ved, t he posterior port.i.or.s arl'O! detached, 

crllshed and f u s e d t:ogether by the phosph?:t:ic:' mat:r'ix which is 

characteristic of the v.pper levels of Bed 2 in the vicinity 

of . East Stream . I,n-len o.rticulated the ante:cior parts of the 

corpora are V- s hap <:: d in ventral vieVl, r&l:her thal'l being 2.rched 

and almost U-shaped as in C. crocuta. The ~ymphys:'s is similar 

in sha[1e to that of C. crocuta and ,also terminates below the 

since is, hovev e r, somevhat longer the posterior of 'P • 
2 

It root 

de pth of the fossil c(,)J,'pora belm.! P 2 is gre ater than in C. 

crocuta. The fossil mandibular corpora, espe cially in L 13033, are 

very robust and the overall leng th of the J'l'landible is greater 

tnan those of the C. crocuta ;:omp~rativt: series. The masseteric 

fos s a of L 13033 is -Je ry deep and the:r'e is a horizontal T'idge 

of b one al or>.g its i nferior margLl which is mor e or less 

f a r allel to the infe rior margin of the mandible in this regior;.. 

In C. c'''ocuta ·t-hi. s : 'i d~e and t he i n£eriox' ma rgin o£ the mandible 

tpv/ards the ang le are J..n~lined u pwar'ds, iIi t h the result that the 

c ondyle is highe r l 'el a t i -, e to t he cheektee th than is the case 

vith t he f OSSlL . 

The lo\vey' i n c isors of <::he holotype are smaller than 

those of C. cr()c ' ~ ta, bu t aI'e si:i1ila r in t heir' relative proportions. 

The is a l 30 lowe r c :cO\me d and doe s not have such a pl'ominent 

later'al proj e c ti oYJ. 

The lowe!' c anines of the holotype are more transversely 

comp r'essed thal~ U: ose of C. crccuta an<1. a lso ap pe ar to have 

l arge r roo t s . The nol otype c anine s a re r e r.1 n.l'Kable be c ause they 

a r t? "lorn i n a wc:.y vlhich is Ullusu()l in hyaenids . They lack 

hori z ontal \-le ar face t s and i ns t ead hav e v e r tica l Hear fac e ts 

extendi n g fl: 'om t he pos t e r'o-external sur faces of t he b ase of the 



Table 17. Dimensions of the lower teeth of }traenidae from Langebaanweg , compared with those of some other hyaenid species 

- ~ ---

C 
P1 'P2 P

3 ~4 M1 Irt2 
1 b 1 b 1 b 1 b 1 b 1 b 1 b 

Percrocuta L13033 e17 ,4 c12,8 - - - - - - 24,7 c13, 3 c1.9,4- c12,5 - -
australi s L14199 18 ,1 13,4 - - 19, 4 10,5 23,2 12 , 6 c26 , 0 13,1 - - - -

1 :b 1,85 1,84 1 ,9 8 

Hyaena L13167 - - - - - - - - - - 20 , 9 10 , 1]. - -
abronia L14186 12, 4 9,8 4,0 3,4 13, 8 7,8 17 ,5 9,6 19 ,0 10,0 21 ,1 1 0 , ~ 5 , 2 4 ,5 

l:b 1,77 1,82 1,90 

Hyaena L11206 - - - - - - - - - - c23 , 2 c11 , 2 - -
Species B L12848 - - 3,8 4,7 15,2 8,3 20,2 10,5 20 , 8 11, ° 23,0 11 ,1 c5 , 6 -

l:b 1,83 1,92 1 ,90 

Hyaenictis L10055 - - - - c12,4 7,1 c15,1 9,4 e17 , 4 e9,0 e1 9 , 0 9,0 - -
preforfex l:b 1,75 1 ,61 1,93 

[Iyaena hyaena Means (1, 13,4 10,3 - - 13,4 7,8 17,8 10,7 19,2 10,9 20,0 9,9 - -
makapani 1 :b 1 ,72 1,66 1,76 

Modern Means 
Ryaena hyaena (n=14) - - - - 13,9 8,5 19,0 11,4 20,5 11,5 20,9 10,5 - -

l:b 1,64 1,67 1,78 

Ryaenieti s ~) - - - - - - 19,7 12,8 22,5 11 ,9 24,7 12,5 - -
forfe x - - - - - - 19,9 13,3 22,3 12,2 24,6 - - -

l:b 1,54 1,89 
1,50 1,83 

Leeeyaena (3) - - - - 16,7 10,0 22,8 13,4 24,0 13,6 25,0 12,3 - -
l;ye~aenoides l :b 1,67 1,70 1,76 

- ----~~ 

(1) Toerien, 1952 (2) Ewer, 1955~ (3) Young and Liu, 1948 
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crowns to the anter-:'or 3urfaces near the oJ.is;'inal apices 06 

the crO"Jl1s . This is probably an individual peculiarity since 

the upper c:m~nes of L 13033 do have horizon tally worn cro"ms 

in addition to weal' facets on t hei r anterior sur faces . 

Both halves of the mandible of tne holotype lack P1 

and the diastt:'mc.. is l on]er t han in any of the C. crocuta 

comparative s peciTo1eus. The cll'"!terior porhen of the mandible of 

L 13033 is damaged, so it is l"ot known wllether or not was 

pI'eser..t in this .i.ncividual. 

inflation 

fhe P 2 of the holotype is shor tel' and n 'l.rl'OWer 

of L 6381. It also n alTo\.,rs antpriorly and lacks 

of the posi:e: 'o-internal cing'.llum evi dent in the 

than 

It lacks an anterior a ccessory cusp. The p~ on c. crocuta is 
L 

shortel', r elatively ,Iluch broader and lo\.,cr c""Gwned. 

The tolotype P 3 is appreciably laz'ger than P 2 and, 

excep t that it is mor.o! or l es s rectangular in outline , it is 

othen.,ise s imiL,r to P 2 in morphology • 

slight: 

but it 

The ;'4 

di ffers 

resembl\::::; 

fr om both 

.in 

and 

that it a:'so narrows anterior'ly, 

F3 ' in having a fairly 

pI'ominent anterior ==tccessory cusp ane. a more pronounced p o~,tero­

i nternal c ingulum . Thi s part of the cingulum als o has a slight 

vertical c omponent , so that there is a small postero-inte rnal 

cusp flanking the posterior ac-::essory cusp . '!'his is less ma rked 

in L 13033 than it is in the hol otype . 

Although the P2, P
3 

and P
4 

of C. crocuta differ quite 

cons iderably fr 'om the -::orre..,pondinJ t ee th of t he foss il species , 

t here are certain b a s ic: mo.cphological similari ties. The lo,,!er 

premulars of t he l. ,"0 species have t he s ame cusps represented , 

but there :i."; a rli fferenre in the ir relative si zes. In both 

s pecies bro3.G.clling is "!lost evidem: in P 3. The l east dissimilar 

of t he premol ars is ::nd it is r eally only t he more 

rectangula!' o'..ttl i ne and r e duced antel 'i ol' 3CCeSSO!'Y cusp of the 

C. crocuta P
4 

\,rh icl1 differenti a tes it from the fos s il. 

Both lewer c ar'nassials of the holotype are cr'ushea and 

incomplete . The tQ-~onid is short , althoucrh not as short as that 

in ~. crocuta, and t he paraconid is a little longe r t han the 

protocon i d . The :,'etaconid is present , but is ver'y small. The H1 

of L 13033 .LS sim:i.l?.!' , except that the metaconid i s appal'ently 

absent . 

The holotype l acks and it is likely that this tooth 
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was absl'n t in L 1 3033 as vIe 11. 

The Postcranial Skeleton 

The only pos tcranial r emains which are positively 

ident i fi.:.d as belonging to this species are some vertebrae 

and parts of t he right manus and lef't pes of L 13033 . The 

individua l slteletal elements are most readily - distingvi.shed from 

those of avajlable skeletons of modern C. erocuta (n ::.: 1) and 

(n = 2) t.y their lars-er size. 

Of tht! seven vertebr ae knC'1.m , only one, the 7tr.. cervical, 

is largely i n tact. This specimen i .:; only slightly larger than 

the 7th cervicals of the modern comparative specimens, but the 

centrum of the f os sil 2nrl c e rvical is app!'cciahly lal'ger. 

ThE: man1i.S is represented by a meta'::;a.rpal I, the proximal 

end of metacarpa.l if and possibly some of the phalanges. The 

metacar'pal I, a bone which is vesti gi a l in modern Hyaena and 

Crocuta , r esembles that of Proteles crista tus in morphology, 'f)ut 

it is consic.erably larger. Its size relative to the rerr ~ining 

part of the metacarpal V is, hows:ver, similar '!:o the relative 

sizes ::>f thesp bones in Proteles. The metac&:.:pal V j s larger 

than t hose of the Hyaena and Crocuta c ompal'ative specimens, but 

is morphologically similar, although in dorsal vie", its proximal 

articular facet is slightly concave , ri:..the r th::\h straight or 

slightly convex as i n the mode r'n specimens. 

The t?l.rsa.L bones of L 13033 which were r'ecovered are 

a navicular, a cuboid and an internal cuneiform. They are JJluch 

lar'ger than those of the cf)mp arati ve specimens cwd c I, t hough there 

is a basic murphological similari tJ between t he navicu l ar a11d 

cuboid of the modern and fossil specimens: there are some 

differences iO detail. The navicular' has a transver'se diameter 

comparable to that of the available c . C!'C~~U'la speci men, but it 

is broader than those of the tV/o H. brl)rL"1e~ . Its anter'o-pus tcrior 

diameter is greater than those of all three modern specimens. It 

also differs in that i-c lacks the deep medi.:m indentation at 

the posterior end of the proxi mal articulaJ:' facet, while the 

medial facet of Brtic:t;{lation wi t h the cubo;d is circular rather 

than antero-postcrirn'ly elongated . The facets on the distal 

surface ,,,hieh ar'ticulate with the cl)neiJ'urms ar'e more distinctly 

s epar ated from one another tlJan is the case in the modern 

specimens . There are comparable diff erences i.n size and in the 
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nature of the ar"':::cular f acets ir. the cuboid. The inte r'nal 

cune iform diff ers f x'om those of the moderns only in its 

large r size. 

The me tatarso.ls II and V, which are intact, are similar 

to those of the comparative spec:mens, excep t again for their 

l ar ger size . The metatars al II has an abnormal gro'vth of bone 

!'leal' the dis ~ Cll end of the shaft and the t:.:ochlea is inflected 

ventrally at a sli0ht aY1 gle to t.he shaft. A similar pathological 

condi tion is evident in o.1e of the 1 st phalanges, while another 

is b<:>.rely recogni zable as a phalanx ovTir.g to 

",hich has left the bone spongy, deformed and 

cause of the patho),ogy is not knO\Vl1, but it 

resul t of all ""ld inj'Ltry. 

a severe condi tion 

incomplete. 

might be 

The 

the 

The phaldllges are, in general, similar to those of the 

modern specimens, except 

the terminal phalanges 

for their larger 

are mOre strongly 

size and 

arched. 

the fact that 

The :celati':e sizes of fore- cu:.d hindlimbs of this 

::;pec:'es cannot !.Ie accurately assessed on the basis of the 

avc.ilable material, but the relative sizes of the pr'oximal ends 

cf the metacarpal V cmd metatarsal V are not as disproportionate 

as those of extant hyaenids. 

The postcrania1.. materia.. 1 indicates that the fossil species 

\Vas far large r 

parts al'e only 

Q. crocuta, it 

than modern C. crocuta 

a li ttle larger than 

suggests t hat the ;ossil 

rroport i oned an an imal as C. <...rocuta. 

DI SCUSSI ON: 

and since the knovm skull 

corre spondi.ng elements in 

form Has not as curiously 

The affinities of the large hyaenid from LangebaanHeg 

cle arly lie Hith Perc!'ocuta Kretzoi 1938 r ather than C!'ocuta 

Kaup 1828. The f orme r genus has been the subject of a C!'i tical 

study by Kur Lt:!l1 ( 1957!.?) , \o1ho ten tatively r egarded it as a S1..~lJ­

genus of Crocuta. Both Kurt~n and Pilgl'im (1932) suggested that 

t he re might be no direc t phylet i c connEction betvleen Pex'crocuta 

and Crocuta and Thenius (1966) subsequently indicated a- major 

phyle tic s epar·a h o!'l be t ueen them and allO\'led Per'crocuta full 

generic status . Fj ccaI'e lli & Torre (1970) vent a ste p fUl'the r 

al1d recogn i zed t wc gene r a vIi t hin thi s ~roup I namely, Pe rcz'ocu ta 

and Adcr'ocuta Kr e tzoi 1938. It i s , ho ,eve r' , t he an'ar.'.gement of 

Theni us wh i ch i s ac cep t ed he r e . 
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The Pliocene Percrocuta populations dn fall into two 

groups, one culminating in the vel 'y large !:. §]i gantea Schlosser 

1903, and the othe r in the smaller p. eximia of Eurasia. It 

is with the latter group that the Langebaanv:cg species apparently 

has it!:> closest connections. The graphic l'epresen tation of ratios 

devised by Simpson (1941) and used for c!1':ektooth lengths by 

Kurt~n (1957£) in his analysis of Percrocutc1, gives C4 clear 

in(li~ation of the .similarity bet\veen P . eximia and the L.::mqe­

baan"/e~ species ( fig . 9). 

Kurt~Y\ (1957E.: 399-400) rec::;gnized three subspec.i.es of 

P. eximia and these range in age from early to mid Pliocene. 

In view of the ldte Pliocene age of the Langcb::l.anweg species, 

it might be expected th2..t it would ue mOj,'e advanced than the 

l'ecorded s1)bspecies of P. exilnia. This is itldeed the case and 

it is on these grr)unds that the specific separation is justified, 

while the wide geographic separation between p. cximia and the 

Langebaanweg species is intended to be suggested by the PI'oposed 

ne", name fm' the latter,.:=.. australis. 

The most impol'tant Obs(:!I'vable difference.:;; between P. 

aus tr ali s and P. eM~mi a are 

anterior accessory cusps on 

tilat the former 
') 

P: and P
3

, while 

l.acks P
1 

and 

its premolars are 

more elongated tharl those of P. eximia . P. australis may vlell be 

a descendent of P. eximia, the ancestral form having been present 

in Africa ear' lier in the Pliocene ",hen this species "Ja~ at its 

peak ard ,,/idel yr di.stributed in EUl'asia as ·well. 

Since the nature of the relationship, if any, betHe~n 

the late Tert::'ar~r PercI'ocuta and Quate rnary Crocu ta i 3 obscure, 

and since p" ('lustralis is appa:!:'ent.lY the most !'E:!cent of the 

smalle!'-sized. Percrocuta group, it is of' interes t to consider the 

possibili ty of a relationship between t);,e Langeba-3fl1.,reg species 

and Crocuta. 

Kurt~n (19 57E.) concluded t:lat none of the Percrocuta 

species known at that time could be ancestrc::.l to Crocuta (senso 

stricto). He l'egarded C. si valensis Falconer' &: Cautley 1868 as 

the earliest r'ecoI'ded direct ancestor of C, crocuta and visualized 

a hypothetical ancestor' of the former spec.i.es as having tile 

folloHing char''3.cter::'stics: 

(1) 1-11 meta.c0r.ic. "Jell-developed. 

(2) 111 talonid long. 

(3) Protocone of p4 large. 

(4) Anterior prernolar's hetel'octont . 



Fig. 9. Ratio diagram comparing relative lengths of the 

cheekteeth of Percrocuta carnifex (2), P. eximia 

eximia (3), P. gigantea (5) (XuI't~n, 1957£) and 

P. australis (4), with modern Hyaena hyaena (1) 

(Xurt~n, 1956) as a standard. 
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Fig. 10. Ratio diagram comparing relative lengths of the 

cheekteeth of Percrocuta eximia eximia (2), modern 

Crocuta crocuta (4) (Kurt~n, 1957£; 1956) and P. 

aus tralis (3), wi th modern Hyaena hyaena ( 1 ) 

(Kurt~n, 1956) as a standard. 
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Both Kurt~.~ (1957E) and Theni us (1966) thought it likely 

that Crocuta \~ as d~scended from Lycyaena chaeretis Gaudry 1861 . 

Since this species is a relatively primitive and rather general­

i zed hyaenid da-cing Crom the earlier part of the Pliocene, there 

is little diff iculty in regal'dins it as an ancestor of Crocuta. 

It is, hm'leve r, pe l'ilaps significant that late r species of Lycyaena 

( e.g. L. lunensjs from Europe and 1. nitidula from South Africa) 

weI'e IInon-scavenging full::,- prcaaceous for'ms in \"hich the trend 

t0~lards the deve lopment of heavy - conical hammer-like premolars 

suitable for bone-crushiY'g WaS reversed ll ( E\"er' , 1955£: 851). \<l~ile 

it is not i;'I'f, osSi 'ole that L. chaere tis also gave rise to a 

lineage in "'hich the ty;>ical hyaenid trend was not reversed, it 

is curious thd.'l this is not reflected in the fossil record. 

On the other hand it is etlually curious that the 

CI'ocuta-like Percrocuta group are essentiaj.ly late Te:::,tiary in 

age, while Crocuta itse lf is confineu to the Quaternar~r, and that 

the ap par'ently logical c.~1ronoloyical successi or. has not been 

suppm'ted by the evirl ence of developing mm'phologilZa:L characters. 

If it could be demonstrated that P. australis ... ,as mor'e like 

early Crocuta than vas !:. exin,ia, then it might be accepted 

that a direct phyletic connection bet\"een Percrocuta and Crocuta 

did exist. Ho\"ever, this does not appeal' to be the case. 

The four characteI'istics which Here listed above and 

\·,hictJ were regarded by Kurt~n as being likely in an ancestor 

of C. sivalensis are not cOilvi ncillgly evident in P. australis. 

1n addi tion, . there \-Jas apparently a t!'end to\.,ards the elongation 

of the premolars in the P. eximia - P. av.st!'aJ is lineage and this 

\vould have had to be r eversed if the :atte :::' was indee d 

ancestral to C. cr0cuta (fi g . 10). 

Sir.ce Percrocuta has now been recorded from smb-S2haran 

Africa: there may yet be evidence forthcomlng from the region 

\~hich could substantia.te a (}ir'ect relationship between PeI'crocuta 

and Crocuta . 

Anot~er opinion 0;1 the origins of Crocuta \.,as recently 

expressed by Fi. ca!'elli & Torre (1970), who concluded that this 

genus had an independent history dating back to the Hiocene . 

This vie\v j .3 apparently at leas t partly based on the belief 

that C. honanC'nsi3 Zdansky 1924 from China 1.5 e arly Pliocene in 

age. No explanation i s given of the otheI'wis(! comple te absence 

of CI'ocuta ill the Hiocene and Pl i ocene f time s \-Jhen the fossil 



Fig. 11 . Tentative phylogeny of the genus Percrocuta . 

(Adapted from Theni us, 1966) . 
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record of hyaenids is by no me ans poor. 

Another African record of Perc!'ocui:.a is P. algeriensi s, 

which was describea by Arambourg 

Eyler (1967) a lso r'egarded it as 

& Torre (1970) had dou.bts about 

(1959 ) as a species of Hyaena. 

an Hyaeno. , anu \·,hile Ficarelli 

its reJationships , they reier 

to it as 

grouping 

11), since 

!:!y'ct~na 

of thi s 

this is 

algeI'icnsis 

specie s with 

its most 

in their text. Theni us' 

~~rcrocuta is · accepted 

1 i.kely phyletic ?osi t::'on. 

(1%6) 

here 

p 

(fig. 

algeriensis is 

was prot ;lbly 

unlikely that 

alJpalently late l1iocene in iJ.se and since liyaena 

descended from t'liocene ,reb. the,Ei.um, it is most 

there can be any direct phyletic connec tion 

bet'vleen !:.. ,algeriensi5 "IDd Hyaena. This specie;; is most likely 

to be comparable to !:.. tungurensis, which s~p.rn s to have belonged 

in a monotypic and "highly precociuus ?hyl1.'!!,,!1 that became extiYlct 

wi thou-c i~sue ( Kurt€:!n s 1957£: 401). The rel&t ionship betVleen P. 

australis and P. al]ericnsis is probably no closer than that 

between P. exim:a and P. tungurens is . 



HOLOTYPE: 

11 O. 

F.".HILY HYf\ENIDAE 

8UBFAHILY HYAENINAE 

Hyaena abroni an. sp. 

(Plo 4, 5, 7; fig. 12) 

L 14136 A skv.ll lacking only a few pcu'ts and an incomplete 

skeleton of whi .... h on~ y the tnorax is r • .:>t represented . 

REFERRED HATP-RIAL: 

L 13167 Right mandibulcu' fragment Vii th 11
1

• 

LOCALITY MiL HORIZON: 

7hese specLnens are from Bed 2, 'E' Quar'l'Y. Lengebaanweg. 

DIAGNO:IS: 

A species of HY,3ena comparable ill size to ~. hyaena Linnaeus. 

Braincase larg21' relative to fo.ce th~ in l~. hyaeY1 a; post-orbital 

region broad and fronta::'s not much inflated; premaxilla less 

pro'!:uberant than in !i. E.yaeriaj palate longer and broader. 

P
1

, H2 present; H2 somet:!..mes present; caninp.s and anterior pre­

molars are , in general, smaller and lower crowned l'elati ve 

h f h P2 1 k' d t ose 0 !i' yaenaj 2 ac anter~or accessory cusps an 

11 ' p3, f p3 cusps cu'e sma ~n 3; poster'.or access.:>ry cusps 0 ' 3 

small; p4 protocoYl.e, )?1:'astyle and pcu'acone reduced r e lative 

those of 
'I 

!i. hyaena; M rela';:i vely large and triangular 

to 

these 

are 

to 

outline. 

Fore- and hindlimbs H.ore 0:;:' less equally proportioned; metacarpal I 

approximately hi'llf the IF:!ngth of metacarpal IIi tail long. 

ETYHOLOGY: 

From ahronia :ne2u1ing I g>:'aceful ' , a reference to the body pro­

portions of this sl'ecies, which r.:ontrast ;vi th the more clumsy 

appearance of modern Hyaeninae. 

DESCRIPTION: 

The ho10~ype of this species is the most cOHlplete 

skeleton of any sp ~=cies ever r e covered at Langebaam.,reg . The 

skull, some parts 01 which have been reconstructed , one hEllf of 

the mandible, i1. fe\<! vertebrae and pax'ts of all f our limbs are 

known. The skeleton is '(hat of a mature adult and the teeth 
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are on l y moderat ely worn. 

The Skull 

The skull Hi th the mandible still ?rticulated was 

damaged by a mechanica l excav a tor, but rE::ldtively few parts 

we r'e los t anrl it has been p oss ible to a l most completely restore 

the specimen . The upper c]pntiti;::n lacks only the left 11. The 

left half of the mrmdib:!.e is lar'gely intact and . the dentition 

is comple t e . The right half of the mand.i.b:Le d)s represented 

on ly by the ascending ramus. 

The skull is compara!)le in si:'.e to that of H. hyaena ; 

but it dif f er's from ttlis species in :::e rtain detai.ls. The 

braincase of the fos s il is larger relaU'Ie t o the face than 

those of thre e ava i:able H. hy aena skulls (l'able 18) . This is 

at least in part dm~ to the greater deve lopmeni:: of the pre­

m01ars i n the l':',()de.m species. Tl1e sagittal crest of L 14186 is 

slightly less prominent them is normally the case in !!.. hyaena 

and cons equen tly the height of the fossil brai!1case is less. 

The sagittal crest of H. hyaena appar'ently usually terminates 

anteriorly a t the .;ontact be t ween the parietals and frol1tals. 

Ant t;riorly from this point are two ridges of bone ( temporal 

ridges), vrhirh :nay be parallel to one ' ano t her for a short 

distance, but \vhich t hen curve lat2rally terminating at the 

posteI'ior edge of t he post-orbital proce s ses. The r e is a similar 

arrangement of thesp. f e atures in the H. a br o!1ia holotype , ex(;ept 

t hat the bifurcation of the tempoBal ri dges is alre ady quite 

mar ked a t tre pa rie t als/f ronta ls ccn t act and their actua l 

dive:r'gence be;L~s at t his point. Relate d to ' this is the fact 

t hat t he pos t- or bi::a l re~ion 0 '-' ", the fossil is muC'h more e x-

panded than 'Lna t o f ~. hyaena . On the other hand, the fron t als 

on the dorsal s U('i ac e beL ... ,een t he orbits are less inflated . The 

post-orbi t a l pr()ce s ses of the zygomata are much l e ss l.'l!'ominent 

in the f oss i l a "ld t he r es t of the zygoma ta have a lesser 

v ertical deve lopment as we ll. The more prominent s agittal cre st 

cU'ld stronger' zygomat a in H. hyaena i nd i c a t e t hat the muscle s of 

mas tica ti on .n·e mo t'~ po\ver'fully dev e loper} in this s pecies. 

Di fferej~ :; (: f, bet\-Jeen t he posteri or and ventral parts of 

the br a i ncases of H. abronia and !!.. hya_ena are more di fficult to 

assess oHi ng t o t he v ar'iat ion of featur'es i n t hese r eg ion s in 

the l atter species . One apparently c ons t an t d i fferenc e is t hat i n 



Table 18. Ratios of braincase to facial lengths in Hyaena abronia and Hyaena hya e na . 

Facial Braincase 
l e ngth* length* 

Hyae na abronia L 14186 104 c135 

Modern 
Hyae na hyaena BMN H 39.440 110 120 

Br~N H 23 .3.4.9 115 127 
SAM 36335 103 122 

- - ---- ----- ------- ----~ 

* Point of divisio n taken on midline of skull immediately posterior to the post­
orbi t al projections . 

( 1 ) ( 2 ) I : , 

I 

1 : 1,30 

1 : 1,09 
1 : 1,10 
1 : 1,18 
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the fossil the bas:'-occipi tal is broader betv'een the anterior 

parts of the b-:A l.lae, Hhereas in H • .b)'aena ~he broadest ' part is 

more poster;.orly situated. There is also a g!'eater . development of 

the posterior pal't of the tympanic !'egion in H. abronia. 

The palate of H. abronia is lorgpr than those of the 

fourteen H. E.Y ~e..'.~ skulls examined early on in this study (Table 

19), and it is bl'cader than those of UlE: tr~!'ee H. hyaena skulls 

examined during the latter st2.]eS of the prE-sent investigation. 

On the other hand, the premcxilla of li. !:y~t;na projects further 

forvlard chan that of H. abronia, o\'/ing to the lon~er ~)!'e-ca..'1ine 

diastema of the former. This longer diastema is directly related 

to the larger si ze of the 10vler ccu.ine in H. hY0.ena. 

In H. aDronia the infra-orbital £'O!'Men is situated 

slightly more post€i'iorly than in lie hyaena and the orbits thc!ll­

selves arc smaller i!1. the fossil species. 

Taking j:nt:::> ",ccount the age disparity between the t\·.'O 

species, there oJ.!'e remarkably fe,., major differences in skull 

morphology. 

The same ?pp1.ies in the case of the mandibles of the 

t wo species. They 3.!'€: comparable in size, but there are a few 

dif!:.'el'ences which are !:>ignificant. The symphysis of H. abronia is 

shorter than those of th!'ee li. hyaena specimens and covers a 

smallel' surface area. This suggestc; a ',Ieaker connection bet\veen 

the two ha lves of the mandib:!.e. The most marked differences are, 

hOyleVer, in the.: rp.gicrl. posterior to the cheekteeth, which is 

vlhere the musc:lp.s of :nasti~ation attach. The fos s il mandible has 

a very prominent subanrrular' lobe, posterior to which the inferior 

margin at fi ~":5t" i!,clines up",ard s and is ther! horizontal foI' a 

short distaL'::c cmt:erior ';:0 the angular proCF~SS . The angular 

process itselE is bulJ:)0us in lateral view. In g. hyaena the 

subangular lobe is a les.: prominent featw:'e and <:he inferior 

margin OJ:' the ma>l.c.ible belo'" tlote asccndirLg L'afiUS continues to 

incline upvla:r'us to the very end of the angular' p!'ocess . This 

process is m,";;'e eJ.0ngated than that of H. abrcnia and in latel'a~ . 

view has a Sli g:1 t dorsally directed t ermination. The resu.lt of 

these differcr;.ces i:; that in !!.. hyaena the condyle is more 

elevated r'elativ~ :"J the cheek t ee th. In H. hyaena specimens ~,!i th 

tee th . i n a . . 1 !:> ... ml. a:r state of \ve ar' to tbosc of the H. abronia 

holotype, a line dra\offi fr'om tl:e do!'sal sU!'face of the condyle 

to the top of the croHn of passes we ll above the cheek-
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teeth, \vhereas in L 1t'r186 it intersects the CI'OvltlS of H1 arid P2' 

It :"5 likely that all the significaJ.lt differences 

bet\Veen the H. abI'onia and li. hyaena skullc; and. mandibles I'elate 

diz'ectly to the feeding habi ts of the twv s?ecies, a conc l'-lsion 

which is SUPfor+:ed by the differences in their dentiti ons . 

In gener.J.l, the t eeth of H. abr0nia are a little smalleI' 

than those of Q.. hy:.ena , while the cheekteeth of t":le fossil are 

both more numel'ou5 :md ITlOre evenly spaced. They are also smaller 

and much less specialized th.:m those of H. brunnea ana Crocuta 

crocuta. 

As an exc eption to the pI'evio1,;.sly stated generalizati oii , 

the 

th2 

the 

" and Ic-
2 

(;f H. abroni a aI'e a ll. t..t"1..e lar'geI' than those 

H. hyaena comyarative 

13 of H. hyaena is 

series. T!1is ~ppjj.cs also to 1
3

, but 

larger, not in diaJr.c ter, but in crO\offi 

height. l1ucl1 the s;:une applies in the case of t he c anines , 

although in H. a:,ronia t hese teeel are ctIso 3. little shorter. 

only ill 

The 

that it 

of H. 2brc~ia 

.:lightl~ 

differs 

smaller. The 

t ha.t 

foss il 

of li . hyaena 

p2 is also 

smaller and, in aduition, it l acks an anterior accessory cusp. 

The p3 is narrower , 10\"'21' crowned and has a more prominen t 

posterior accessory cusp. 

The uppex' carnassial of H. abronia cliffers from that 

of H. hyaena in sev,=ral respects. The protocone is smaller and 

i n 

mOr'e anteriorly ::;i t'J.;:..t'~d and its posterior edge meets thE' lingual 

margin of tue shear'ing blar1 e at an obtuse angle . In tile availai)le 

comparative specimens this :mgle is nearer 900
• Also in li . hyaena. 

the parastyle and parC.cone are more or less equal in length, 

.!hile the llletastyle is shorteI' , whex'eas in the H. abronia p4 it 

is the paracone and metastyle which are similar in l eng th and 

the parastyle wLic h is shorter. The H. !2L2Iena p4 is thus differ­

entiated from thai: of H. abr'onia by a gr'eater development of its 

th!'ee most anteI'io~' cusps. 

In the upper dent ition the most mi'l.X'ked differences 

between 

M1 of 

the tvTO srecies al'e 

1.5 larger 

in the post-carnassial 

H. abr'oniz thun that of H. hyaen~ 
or les s tri angu::",tI' 

the postero-ey:te.!'na.J 

in outline, whez~as in 
1 

pal't of M has left 

shape. In the H. abl'onia holotype there 

it 

is an 

nearly 

M2 

teeth . The 

and is more 

reduction of 

oval in 

present on 

the l'ight side . 

tooth. The!'e are 

It is a small, single-rooted and 

no indications that the left M2 

almost ciz'culal' 

VIas ever' 
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present in this individual. This tooth is apparently never 

present 

and H2 

of p4 

angle 

of p4 

in !!.. hyaena. 

make an angle 

In 

of 

the fossil the l:luccal margins 

approximately '11 eO with the 

of 

long 

1 
H 

axis 

and both 

the M1 

molars are partly 

behind 

visible 

p4 in 

in lateral view. In 

is hidden 

between its posterior mar'gin and 

is about 90'). The longel' palate 

lateral view and 

th:~ r of the long 

of H. abronic.l is 

the 

axis 

at 

leRst in part due to the nature of the post -carnassial dentition. 

The most stl'iking featlJ.re of the 10\ier dentition of 

H. abronia is that both P1 and Hr. are present, a characteristic 

which distinguishes it from the extant hyae:J.id species. 

The P1 
tooth, ver'y much 

is 

like 

a small, single-rooted 

a reduced veI'siun of 

and 
1 

P • 

aJrnost 

It 

circular 

is situated 

a little fur\'Jard from P 2 and. the postcanine dias tema of H. 

abronia is 

fossil 

con ceqllE'Yl tly shorter tha..Yl tha t 

is simjlar to p2, the principal 

of !!.. hyaena , The 

difference being that 

it '.acks a prominent internal cingulwn. Unlike the P 2 of lie 

hyaena, it does not have an an teri or' aC'2ess ory C1A.3p . MOlphologi -

c ally p.... is essentially similar to P2' but diff~rs in being 

broc?'der' anted ')rly than it is posteriorly. There is a pronounc:ed 

bulging of the cingulum at the most antel'ior ene, of the tooth 

\"hich is almost di3tinct enough to be regarded as an anterior 

accessory cusp . It is smaller and lower-crovtrled t han t he P? of 
.J 

!!.. hyaena, a species which has a more distinct anterior accessory 

cusp al"d a pcster:i..or accessory cusp 11!hich is !'elatively less 

prominent. In both species, the P4 is essentjdlly the same, 

although that OF !!.. hyaena is larger' and has a SliSJ'!ltly more 

prominent anterior accessory cusp. 

Tl"e love r carnassials of the tvo species are also 

similar, except thi:Jt in H. abronia the t::tlonid of this tooth is 

slightly longer s while the metaconid ::..s a li ttle mo:r 'e prominent. 

The H 
2 

of H. abronia is small, sing] e-x'ooted and slightly 

elongated. It is a li ttle large r' than P 1 :.i."ld h as a more 

complex cro\m made up of four tiny cusps , tv/O si t1A.ated lingually 

and two smaller' and more closely set cusps situated buccally. 

The Postcr'anial Sk"'leton 

The ho;"o l'ype of' H. abronia is :'emar}.able in comparison 

to many othe r early hyaeni.ds s5.nce its postcrani a l skeleton is 

so \.ell rcpresen ted. Relative ly little attention has previously 
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been paid to the ~)ostc!'an:i.al skeletons of fc.:;sil carnivores , 

probably because they al'e often not vell :!. epre sent ed and they 

are certain:l.y l ess useful for taxonomic purposes than skulls. 

Hodern I!yaenidae are perhaps the mos t aberrant group 

of c arnivores in respect of the ir body p:Loportions and it is 

theI'efore appropr':'ate that. when opportunities arise to examine 

these proportions in ancestral ':orms, this should be done. In 

a classic study on animal loc.;motion, Howell (19LJ 4: 51) referred 

to the Hyaenidae as follo\.,5 ~ 

II For c aJ'1ivores of such si ze the hyenas are rathr-cr s::'o..." 

cumbersome beasts. Nevertheless; they aI'€. of very real interest 

in any stuiiy of locorn0tion because of the fact that the fore-

quatters are 

al'e employed 

used c hi efly 

much heavier than the hinlld' ones and the former 

c Yliefly in progression; \"hile t::le hind limbs are 

to maincain ba lance, at leas t dU!'ina the 10", 

s!,eeds observed l.il captivity. The 

segments are noteworthy among all 

In the present study, the 

proportions of their Jj mb 

t he carnivores. II 

functi(,~la: C' spects of the 

postcranial skeleton of' H. abronia are touched upon, but attention 

is focussed principally on the size of individv al ske le~al 

componen ts relative to those of the t wo available ske letons of 

modern H. b ... ·ur..:'lea. In vie\" of the c onclusion on the relationships 

of H. abronia, it 

comparisons 'vlith 

unfortunate ly not 

\.rf)Uld have been more appropriate to ma...l(e 

t he ske leton of !i.. hyaen2., but s~ch material 

2va:Llable. The study did. little more thar! 

demo~1s tI' ate that H. ablonj.a had a skeleton veI'y much as would 

be expected 

whic!1 follow 

specifically 

cf an ear:!.y form of 

ffi~y ultimately prove 

at el'v<cidatiug aSPects 

curious 

cations 

skele(on of nivJern hyaenids 

of changes in elements of 

Hyaena. However , the descriptions 

useful in' studies aimed 

of the evolution of the 

2.nd the functional impli­

the ?ost(;l'anial skeleton. 

The postcranial materi al r ecove red in association with 

the skull L 141 86 is as follows: 

Ver tebrae (Table 24) 

Of the cervical vertebrae , only the 7 th is Y..nown. It 

is similar In ii1orj:hology to those of tflE: available H. b:tunnea 

skeletons , but 

of the size 

it 

of 

is 

the 

appreciably 

neural ax·ch . 

smallel· . paJ:'tiCl,~laI'ly 

This is in keeping 

i n respect 

"ith the 

much greater deve lopment of t he skull and neck muscles in H. 

brunne a . 
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A singlt: slightly cI'usheJ and incomplete lurnbar verte­

bra \'/aS r ecovereCl.. Its position in the series is uncertain, but 

it \Vas probably the Lith (second last). As far as .can be 

judged it is similar' in size to that of E!.. brunnea , except that 

the transverse !"lrocesses have a gr'eater antero-posterior diameter. 

The larQ" E:.ly intact sacrum waS also recovered. It is 

made up of t:1ree :::ompletely fused sacral vertebrae, the same 

numb"!r present l.n the I1. brU!1i,e a comparative specimens, although 

Flo\yer (1885) lis ts this species as having i'OU!' sacral verte-

The fossil specimea i!: narr'O'ltler t "lan t!1at of H. brunnca 

and the sacral. f0ramina are smaller, but the total antero­

posterior l :::ng th of the centra is gr'eater, 

Fi ve .::ompl ete ca1:.dal vertebrae and the posterior' half 

of a sixth :lre hiO\m. The incomplete specinlen is probably the 

10th in the seri es, '"hile the others are the 11th to 15ti1. 

They are notable because they are about ol1p.-third lonaer than 

the correspondl.ng ones 0f H. b:'unnea. Tris species has a tail 

lengi:h of about .JOO illm (Fitzsimons , 1919), and conscq,,:ently the 

tail of H. abronia is likely to have been about 400 mm in 

l eng th. This is considerably i!i excess .Jf the tail l eng th of 

240 - 280 mm in H. hya.ena (Harrison, 1968). 

Since the skuil of the H. abronia holotype is smaller 

than that of H. brunnea , the size differ'ences in cervical verte ­

brae are re adily accounted for', but it is notable that the 

l ength of the centrum of the io.:.:;il 7th ce~vical is little 

c.i.fIerer:t fr'om that of H. brunnea . This apparEntly applies i n 

"i:i1e case of the lumbal' vertebra as weI:;'. Consequently, it 

appears tha t the l ength 08 the spine freml skull to pel-vis 

.!as approximately t:he same in the two species. The fossil 

sacrum is longer and narrower than that of H. brunnea, while 

the tail of H. abronia "]a s als o apPl'eciab:y longe r'. The latter 

is r egarded as a primitive characteristic exhibited by this 

s pecies and so too is the lesser develoymen t of the neck. 

Fore limbs (Fig. 12; Table 2») 

A large part of the right scapula. and some parts of 

the lef t are known. The ove rall leng th of the fossil scapula 

is approxima t ely the same as that of li. t>t;.1.u!E~E.' but it has 

a smaller glenoid. f ossa , nal'I'OVler neck and, .::.pparently, less 

expanded blade . 

The right humerus is largely i11tact. It is only a 
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little shorter ·i.:han those of the H. brunnea specimens, 

but it is apprel..-ja:>ly more slender. 111 spite 

comparati ve 

of being more 

lightly built, the deltoid crest is ve ry prominent and 

of t he e lbm, 

so is 

the proj ection whc:::::'e t he medial ligament joint 

attaches. In other r espects the ;"tumeri of the 

similar, althC'ugh the articular su.rfaces are m' ~ch 

t\oJo species 

large r in 

al'e 

H. 

brunnc::a. 

The left l'adius is intact anC1 the right lacks only 

tLe distal end. The comple te ~fecimen is slightly shorter 

that of H. brunnea, but it Goes have a some\,hat stoute r 

than 

sg,a.' t. 

Ther'e is a 'ery c0nsidera1:>le differ'ence in the sizes of the 

distal ends, that of H. brunnea being larger. There is a 

corresponding , but less pronounced diffex'ence in the sizes of 

the proxj.mal aI'l:icular facets . The fossil snecimens are thus 

more evenly proportioned along the ir entire lengths . 

The left ulna lacks only the most proximal :;,art of the 

'11ecranon, \"hile the right ulna lacks miJst of the olecranon and 

the distal end . The lat ter specimen apparently sufft=red an injury 

(II' fracture dur'ing life , approximat ::: ly 45 mm from the distal end. 

The no\, rr.i ssing dist&l par t of thi s bone doe s not appe ar to 

have been properly kni tted onto the shaf' t, Hhere it is sv,ollen 

and the bone is porous. The fossil specimenE have stouter 

shafts ·~han t hose of the comparati ve specimens, al thouqh the 

dista l parts of t he more complete spe cimen is actually more 

slender . The s emi- l unar notch is smaller i'-l the fossil and in 

keeping \oJith the smaller size of the distal articular end of 

t he humerus. 

The manus of t he 

II to v of both sides, the 

fossil 

right 

is r'pp r esen ted by 

metacarpal I, l eft 

metacarpals 

scapho-

lunar, piSiform, unciform, magnum 

phalanges . In addition, a bone 

left radial sesamoid is kno"m . 

and trapezoid, as well as s everal 

t entatively i d~ntified as the 

The fossil carpal bones are all 

smaller than t}l e iI' counterparts i l1 H. brunnea , but are otherwise 

simila r in detail . 

The radial sesamoi ds 

los t, bu.t in c-cx t;:ll1t hyaenid 

and rather featureless bone. 

ses~ooi d on t he 

s i milar' i n size 

the fact that 

scapho- lunar's 

to t hat on 

the l atter i s 

of the comparative specimens \,'ere 

s pecies it is apparently a small 

The ,:)r ticular t'ace t for t he radial 

of 

t he 

a 

t he H. b:!:'1(j. mea specimens are 

fossil speci men , in spite of 

much smal J er' bone . This suggests 
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that tne radial sesamoid was a relatively more prominent bone 

in the manus of H. abronia. The fossi l bone tentatively identi­

fied as a r'adi a l sesamoid is approximately almond-shaped, with a 

more or less flat articular facet situated parallel to the long 

axis a~ the broades t end of the bone. It is actually not 

dissimilar to the ·.restigial met,carp al T 

J.. 0f H. bruw1ea, although 

it is much l<'1rger . It is, hO'vlever, clearly not a me-::acaI'p~l I , 

since the articular facet is si tuated la~erall V ra'ther t~an 

proxi'll3.lly and, in adcii tion, the nretacarpal I of H. abroilia is 

knO\..m . 

Th~ metacarpal I is a significant bone , since its 

retention in a recognizable form is <: primitive characteristic 

exhibi ted by H. abt'onia. 1t 

length of metacarp:,tl II a."ld 

in morphology. In H. bruru1ea 

is a small bone, about half 

r~semblps that of Proteles 

this bone is much l"educed 

the 

cristdtus 

and 

has n o phalanges ass.ociated i Ii th it, but it! H. abronia at ::'east 

the 1 st phalfulx must still have been present as the mei.:acarpa! 

I has a distal ar thzular facet. 

The other metacarpals are shorter' and -::neir c:ombined 

proximal articular sur'faces are smaller than 1n H· brunnea . The 

metacarpals II and V are only slightly shorter than those of 

H. bruru1ea and are similar' J.y proportior2d, vlhile the metacarpals 

III and IV ar'e relatively ;md absolutely sti:l shorter . Conse-

quently , when the fossil metacarpals ar'e 

do not project as far for'ward fr.om II 

in H. brunnea. 

articu'.ated , III and IV 

and V as is the case 

The phalang~ s .of the manus an 0. pe s of d . brunnea can 

be r eadily G.if i:erentiated on ths basis of thej 1:' size , those of 

the manus be insr l arger. This size dif.i-'erent1. Cl Lion is far less 

.obvious in !i.. abrorlia, but the phal anges wh:i ch 

could be separ'ated into t wo categoI'ic~. Of the 

pha.langes recovered, thirteen we re i dentifi ed as 

v/e re recovered 

twentyone 

be ing from the 

manus ( c;even 1st , two 2nd and four 3rd). They are all smaller 

than the ir counterparts in H. brunnea and the size di ffe!'ence 

is especially 111arked 1.n the c ase of the 3:,"1 phalanges . 

Hindlimbs (Table ?6) 

The q!'~dteX' parts of both inn.omin", t es 'v/ere recovered, 

although the symphyseal portions are missing and only t he ilia 

and ischia are reasonably intact. The pe lvis is similar in size 

and general morphology to that of If. bru. .. '1nea , although the 
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ischiatic spines are more pl::ominently developt:d. 

Both fossil femora were recover~d, bvt both lack the 

greater trochanter and distal ends . They are similar in length 

to the femur of !! .. brurmea, they have slightly stouter shafts, 

but the heads are a little smaller. The lesser trochanter of 

the fossil anc1 the ridges of !:>one on the shaft vlhere muscles 

attach are mo:::'e pr0minent. 

The left and right tibiae were recovr:!I'ed and both lack 

their proximal en<'.s: but in spi te of this they are lU~1ge::: ' or 

near~y as long a~ the comparative specimens. Their estimated 

total lengt!1s excep.d that of the largest of the H. brllimea 

specimens by at least 5%. The shafts are appreciably stouter 

than those of thE" H. brt'nnca tibiae, ~)ut the distal articular 

ends ar'e ~imi lar in size. This is in VC!'y marked contrast to 

the corresponding bone of the f0relimb (i.e. the: radius), in \·,hich 

the distal articular end Has much smaller than that of H. brunnea . 

Only th~ l.ateral malleoli and most distal F3.rtE of tl1e 

shafts of the fibulae are knO\m. They are simi 12."" to correspond­

ing par' t s of the fibula of !i.. brunnea, but the fossil specimens 

are broader and what is visible of the shafes JT10re robust. 

The left pes is represented by the calcaneum , astragalus, 

navicular, external ..:::uneiform, inteI'nal r;uneiform and parts of 

P.1etatarsals III, IV and V. The right pes is represented by the 

same tarsal bones, ",ith the cuboid in a ddi tiol':', and by the 

complete metata.:'sals II to V. In addi~ion t h:r'ee 1st, t\·/o 2nd 

and three 3i:'d phalanges y/eI'e l 'ecovered. 

\\!here3.s th2 carpal bone s of H. a~ronia ",-ere notice ably 

smaller than -::heir counterparts in H. b!1J.lil1e:a, the tarsal bones 

are not as sjmply differentiated. For E'xampJ.E::, the fossil and 

modern astragali al'e similar in size, the fossil cuboid is 

s maller and the f05si1 internal cuneifo!'m is la!'gel'. If any 

generalization is warranted then it is that the proximal t arsal 

bones of the t \oJO species are similar in size, while those 

tarsals which articulate wi th the metatarsals aI'e laI'ge r in H. 

bl'unnea, except foI' the internal cuneiform ""lich is reduced. 

There are also some differences in the na<;:tn'e of the articular 

facets on the j.ndividual bones. For eXi'unpl~ , "Chat facet on the 

cuboid \"hich 31't.i. :::ulates vIi th the ex t err.al cunE:iform has a 

figure-of-S shape , \oJhercas in the H. bl'urmea specimens it is mOI'e 

Or l ess circular and , in addition, this facet is closer to the 



120. 

proximal end of th~ borie, whereas 

to the distal ~nd. 

in H. b:r'unn-::a it is nearer 

The differences between the fossil and modern meta-

tarsals are much less marked than those oetween the metacarpals. 

The metatarsals III and IV of the t,vo sredies are similar in 

length, but the i':',etatar'suls II and V of the: foss il are a little 

longer than those of H. brunnea · Consequently~ the articulated 

fossil metatarsals take on the same aspect as t he meta(;arpals i '" 

that the two c entral ones cio not project llluch fur'ther forward 

than thc:;e on either side. 

The phalanges of the hindfeet of tI e abronia are similar 

in all respects to th'Jse of H. brunr!eCl. 

DISCUSSION: 

Of the extal,),t species of Hyaenidae, g. _~broni a is un-

doubtedly most 
. . , 

SJ.!'!!l ... ar to g. hyaena . The similari ty bet,-re en tte 

latter and ancther fos s il hyaenid from South Africa , g. ~akapani 
foerien 1952, led E,.,re r (1967) to regard it: simply as a sub­

species of l2.. hyaenC'. It migi:!t therefore be expected that H. 

abronia and H. h. Jr.::Ucapani ar'e related and comparison 

the::e two fossil forms is necessary . 

b':!tVleen 

Some of the characteristics of H. h . ma'k.apani mentioned 

by Toer-ien (1952: 294) and whi.:::h ~re r f' levaYlt in the present 

i nstance are: 

( 1 ) II the teeth ••• art:: 011 the whole a li ttle smaller than the 

average io!' (!i.. Lyaena'Lll. 

(2) liThe anterior- cusp of the second premolar' i s pr'actically 

absent . Only in one specimen is a trace of it present. 
3 In P '..:he a...YlterioJ' cusp is not as well developed as in 

H. hyaen~·!. 

(3 ) " In the a.."1terior cusp is almost absen t and in it 

is very feebly , developed ." 

(4) liThe anterior cusp of (is) not separated from 

the cent;'al C'.ASp." 

( 5) II In the 1 O\'i-:= l' carnassial the inner' cus!> ( metaconid) is 

bette r develop~d and more distinct than in H. hyaena . II 

All these statements apply equally well to H. abronia 

and, c onsequently , in respect of these character's the Langebaanyreg 

species differs as much from g. !1yacn~ as II. h. makapani . The 

decision to distinguish the Lar,ge baamveg form from H. hyaena at 
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is bclsed 

sometimes 

principally on 

also H2. The 

the fact tha t it 

indications ax'e that 

H. abronia is sImply a more prirni tive vel'sion of H • .!2,. makapani, 

\vhich i s in keep i ng \vi th t he inferre d r e:::"a t:i. ve ages of the 

two forms ,.!!. abron.i.a dating from the Langeb <J.ani an and H. h. 

makapani dating from the Hakapanian. 

H. hvat:lla are here x'egarded 

as success ive elemen ts in a si~gle lineage . 

In his discussion of relationships withir- the genus 

Hyaena, Thenius ('1 966 ) took H. pvrenaica Dt:pe x'e t 18S0 Co- H. 

donnezanl Viret 1954) to be the specie s from whir.h all later 

fox 'ms of Hyaena arose . H. py'-renaica is an elemen t of the Fx'enc:h 

'Perpignan faUlJ.a', which is dated as 'e i"rly JTl.i dd le rliocene' by 

bOi1ifay (1969) • Al t'I-J.ough the age of the l',an::-ebaanweg faU!1a 

relative i.o that from Perpignan is uncertain, it does seem likely 

tha t .i. t is 30me\'rha:: younge r. Consequently, it might be expected 

tl-;,at H. abronia also a descendent c.£ H. pyrenaica, but this 

is clearly i rllpossible since in respect of the pr~sence of P 1 

and 101", H. ab.l. 'onia is tile mO.l.e primitive of the two species. 
t:. -

The only possible fC!xp.lanatiun of this fact is that they are 

early members of two 0.lstinct line age s (see fig. 17). 

It is no\v "ri dely accepted that Hyaena stemmed from 

the Vi verr'a -like icti t her e s of the Pliocene. Kurtf=n (1971: 143) 

r e fel'I 'ed to this ancestral grc:~p rl5 fol.lows: 

liThe s mall Icti tl-;,~:c i ~ vas still rather like an ove rgrO\«.. civet, 

while t he r p l ated ~alhyaen,,: comprises a nurnbe r of species r anging 

in size from a fox to a Vlolf. The den titions of these hyaenids 

sugges t that t v.ey ",ere highly predaceous . 11 

In vi e",. of t he age of the LaYJ.gebaarnreg fauna, it might 

be expected th2.t g . abror:ia would hold an approximately i n t e r­

medi ate pos i ti ol1 t~tvlee~ trle icti the r es and !.!.. hyaena in t e rms 

of' morphology , and pe~'. aps als o '.1abi ts . It doe s in fact resemble 

the ictither e s in the number cf t eeth in its dentition as it 

ret a i ns Pl ' M? and 1'1
2

, but in tooth morphology there is a 

greater resemblance to .!!. hyaena, especially in the development 

of p2 p3 a'1d P in to broad crushing teeth . I t is als o mOre 2' 3 .~ 
like H. hyaC:l1a i n I'espect o.f its over'al l si ze . 

H •. ~!'0E":ic: is also iyttermec1iate be'.:'...rcc:n the icti the r es 

and extant hy",enids in r espec t of the deve .... opment of its post­

cx'a:nial skeleton . In his discussion on European Pon tian Ic ti t heriuln . 
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Pilgrim (1931) contrasted the limb proportic!ls of t11e species 

he compared to Ictitherium by calculating the ratios between 

lengths of mttatarsals and metacarpals. The same x'atio .laS 

calculated for H. abronia and it vIas foun1 thc:.t this species 

does indeed fall into an expected posi tiOll in relation to 

Ictithcrium and advanced hyaenids (Table 20). 

Howell (1944) de v:' sed a series of indices \vhich are 

useful in comparing limb proportions in animal species . The 

limb segment ratios of h. abronia are, in qpneral int ermediate 
" , 

bet,.,een ':hose of a primi ti ve aelm:'oid carnivore, represented here 

by VivelTa tc:.ngalunga , and advanced hyaenids (Table 21 ). There 

was evidently very little change in the rela.tive sizes of t he 

humerus and radiiAs in the H. abronia - H hy..aena lineage , but there 

wa.::; it re0.uction ill the size of the tibia !'elative t o the femur , 

as 'dell i'l. reduction in the size of both these bones relative 

to those of the fore} imb . Consequently, the most marked diffeI'ences 

between H. abroni:.. and .!i.. hyaena are in these I'ati os which 

contrast fore- and hind~imt e~2ments (Le. ->::he femor o-humerali 

tibio-l aci.ial :md in l.Cr :.:embral indice3 ) . 

Limb segmen t ratios have also been expr'essed ill -::.ther' 

vlays and some of the figur'es quoted by Pilgrim ( 1931: 89) are 

useful in the present instance, since Ictitherium r'obustum is 

included. Tuis species pI'obably represents , or at least resembles 

the archetype of tr~ H. abronia - !i.. hyaena lineage. Comparisons 

betvleen these th:::'ce species (Table 22) show H. abl'onia t" De 

more advanceu than I. robus 1:um ill the development of bo'ch fore­

und hindlimbs, ,,,hile the H. abronia forelimb lengbone elements are 

proportioned in a simi:;'ar' fashion to t hose of H. hyaena and 

those of the hindlimb are not as advanced . 

The limb segment r atios of H. brannea differ someYlhat 

from t hose of ii . hyaena (Table 21), and this has already been 

discussed by Kux'ten ( 1956) in relation to the limb proportions 

of Crocuta. In H. brunnea the radius is enlarged relative to 

the humerus 3l1d the tibia reduced relative to the femur. 

Consequently, i"hile the femor'o-humeral index in H. brunnea is 

similar to that of H. abI'onia, the tibio-radial indices of these 

two species are appreciably different . Althongh the inte rmembral 

indices Or H, br'un(le2. and .!i.. !'::yaena al'e similar, the indications 

from the othe r indices are that the two species achieved their 

presen t limb proportions in different \'lays. On the assumption 



Table 20. Length ratios of metacarpal IV and metatarsal IV 

in some carnivores. 

McIV Mt. IV 

Viverra tangalunga •••••••••••••••••• 1,43 1 

Ictitherium orbignyi 1,33 1 

Ioti therium robusturn 1,29 1 

Ictitheriurn hipparionum ............. 1,06 1 

H,yaena 
, . 

aoronla .......•......•....... 1,03 1 

Hyaena hyaena .............•......... 0,96 1 

Crocuta' crocuta ••••••••••••••••••••• 0,93 1 



Table 21 • . Limb segment ratios in some carnivores . 

Humero- Femoro- Femoro- Tibio- Inter-
r adial humeral tibia l r adial membral 

n i ndex index index index index 

Viverra tangalunga (1) 5 90 , 1 81, 3 96 , 2 76 , 1 78 , 8 

H;y:aena abronia 1 106 ,7 88 , 2 c90,9 c103 ,5 c95,5 

H;y:aena ~aena (2) 3 106 , 8 95 ,7 88 , 9 115,0 104,8 

gyaena brunnea 2 111, 8 88 , 1 81,7 120,5 102,7 

(1 ) 
Davis 1964 

(2) 
Kurten 1956 • 



Table 22. Limb segment ratios in some carnivores. 

Viverra tangalunga (1) 

Ictitherium robustum (1) 

H,y:aena abronia 

Evaena hyaena (2) 

(1) Pilgrim 1931 

(2) KUI't~n 1956.,. 

1 

1 

1 

1 

Humerus: 
radius 

: 1,09 

: 1,09 

: 1,07 

: t,07 

Femur: 
tibia 

1 : 0,97 

c. 
1 : 0,96 

c. 
1 : 0,91 

1 . 0,89' . 
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that the fe \" spe~imens w!'lose lim0 segmen~ ratios have been 

r e c or ded her e ax'c indeed r epr esenta tive of their species, it 

fol loHS that H. brt-umea and .!i.. hyaena may we n have evolved 

along differen t lines for a lon g time , altho u.gh ultimate ly they 

have ended up d , th essentially Ej.milar body proportions. 

The limb segmen t r a tios already discussed have not 

t aken the extrer.,ities of the limbs i n to conside r a tion, although 

some i ndication of r e l a t;.ve sizes is gain e d !:>y the figures 

r ecorded fo!' t he me t apodi&ls (Te.ble 20). Hhpl') :he elements of 

the ;;-:anus and pe s of H. abron ..l. a are arJLicul ated, it is evide'1.t 

that t he forefee t we re a litHe broader' than the hindfeet. This 

is, hOv,ever, l.:::r gely due to t he presel'"ce of met ac arpal I and 

.since t hi s di~it was either non-functional or not fully functic:J.al, 

the e ffe c tive ·,'I ..l. d·~DS of t he fore- .3~'11 hindfeet of H. abr on ia 

must have been f'~uch t he same . This contrasts \vi th the situation 

in mode r n hyaenids in which the fO.':"efeet aL·e broader than the 

hindfeE-::, even thoug~ the pollex has been almost completely lost. 

I n . x'es pe-: t nf t he development of its limbs,!i.' a bronia 

i s clearly much mor e advanced than its icti the re ancestor' and 

is closer to, although not qui t e as C'dvance d as !i.. hyaena. The 

same applie s t o its skull c haracters. \ith its more or less 

equally proportioned f0"Y'e- and hindlimbs and its long tail, it 

mu s t have be en a less grotesqu e-looki ng animal t han mode r n 

hyaenids , a lthough its relative ly l arge s kv.ll must have made it 

unmistakeably hyaC!l i d i n appea!'a,'1.Ce. It was ~erhap s more fleet­

foo ted t han moderl'i hy aenids and may '..!e l l have been more active ly 

~Z'edaceous . 
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Ffl.HIL Y lTYAT;:rnDAE 

SUBFAHILY HYAENINAE 

Hyaena Species ;] 

( Plo 6 , 7) 

Sufficient is kno ... m of this sr-=cies to suggest that it belongs 

to a taxon di s tinc t fl·om other Lange baanwf>g Hvaenidae , al tnough 

there is a possibl.1i ty that th~ t ",o ind:'vidu<-l.ls wLich are 

r epresented ar2 large 01' other",ise aberrant forms of HY2.e~a 

abr0i'lia. Owing to this uncertainty the speci e s is not formally 

n amed , alth()ugh the descri ption of the materi a l i s base c. on 

t he belief that the fil'st of the ab0ve ('I:" tcrnatives is correct . 

MATERIAL: 

L 12848 

L 11206 

Parts vf the skull and skeleto!". of a single 

incJ.ividl.lal, i ncludillg t he followin ,] : 

Eight rnaxillal'y fragmen t \vi th C, p2 

maxi llary fragmen t ",i t h p3, p 1- and 

" 
and P-'i lpft 

H1 ; right mandibular 

fragment with P1 to M1 i left mandibular fI'Flgmen t with 

and 

One c ervical and one caudal ve rteL:ca. 

Parts of one ulna, one r aci.':' us and one tibia. 

Twe lve carpal and t arsal bones . 

Parts Or at least seven metapocials , 

Five 1st, five 2nd and thrE:2 3r'c. ~halanges . 

EiCht sesamoids . 

Jnc.:>mp lete left H 1 

LOCALITY AND i:OlUZON : 

These specimens ar~ from Bed 2, 'C:' 0ua:r'I'Y . Lc:..ngeLaa.11.weg. 

DE SCRIPTION: 

Al thoug}; this species is less \/ell repl'csE:nted than 

H. abl'onia, slAffic ient is kno"m to allow fo:: ' c. fairly de tailed 

analys i s of ':'"(s characteristics . The materi;,l L 12848 represents 

t he l'emains of a young adult i ndividual ; n \·,hi ch the permanent 

teeth are al::' Ful.ly erupted and , at rr.cs l:, on~.y slightly \vorn, but 

in \I!hich the ep':'physes of some elemel1t5 ot' the postcranial 

skeleton are unfused. 
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The Skull 

The skull of L 12848 \-las badly damaged by a mechanical 

excavator and, vlhile some repairs have been possible , i t is still 

lar'gely fragmentary- :md much is missing. Most of the teeth 

recovered vJere well preserved and intact. Of the skull itself , 

only parts of the occipital, the frontal:; ~md one nasal are in 

a condition which &110\,/s for examination of the ir cf1"l.ractc:L'istics . 

The occipi tal condyles, foramen TIla]l1UIn :md ::'mmediately 

adjacent parts are essentially similar to cO:::'l'esponding par'ts of 

the skulls of the H. abronia holot,,'pe and the .!i.. hyaena compar'ativc: 

series, althuugh the' condyles are more elongated antero-posteriorly 

than in ei ther of these species. The frontals are , a s far as c:m 

be seen , similar to those cf !:i.. hyaeni'\ , but t hey differ from 

those of H. abronio. in being more constricted in the post-

orbi tal I'egion. The preserved na~al is simj lar to those of H. 

abronia and H. hyaena . 

The rig~1t mandible has been largely r estoI'eo; except f or 

parts of the ascen ding ramus \vhich are missing . Tt i s very 

like ti12,t of H. abronia in all observable r e sjJests . 'J'he sub­

angular lobe is prominent and the curvature of the i nferior 

margin posterior to this feature appears to be comparable t o 

that of H. abronia , although the s hape of t he detached angular 

process is like that of H. hyaena. This PI'OC'=SS is , hO\-lever , 

short2r than in the modern species. Thel"e is also a fiore­

shoI'tening in che :mterioI' par t of the mandible which is n ot 

evident in eithe r H. at-ronia ox' H. hyae~~. 

This fOI'e.s~lOI'tening of the ant"'rior part of the snout 

is bes t illus trated by referen.::.e to t00til rov! le:.1gths . Although 

the c to p3 of L 12848 are actually longer than the correspond­

ing t eeth in H. abronia, the totctl l ength of this paI't of the 

tooth I'OH is o,ctually less in L 128,~8 ( 55 ~ as against 60 mm). 

Ti1ere is a simila~' disparity in the COITE-sponding teeth of the 

mandi bl,,::, although the total lengths of the lo\Ver cheektooth rOvlS 

of the two species are almost identical. Tht: cx'owding of the 

anterior ' cheektee'[h of L 12848 is at least in part due to this 

for'e s hortening, although the elongc.tion of th~!:e tee th is another 

contributing factol'. 

It is '~he elongation of the cheekteeth and the fact 

that they al'e higher cro.med that most r e adily di_s tinguishes 

L 12848 from H. abl'onia . In gener'al , the teeth are also longer 
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than those of ii. ~~yaenaf but they are s imilar in breadth and 

crown hei ght . 

The upper canines of L 12848 and H. hyaena . are similar' 

in size. They differ in tha t the C of the fossil doe s not 

have the distinct V-shaped px'ojcc'.:ion from the anterior cingulum. 

The C of H. abronl.a is similar to that of L 12848 in this 

respe\.:t. 

The of L 12048 1S lost, bllt judging from the size 

o{ i'::s alveolus, it was similar-in size to thcit of !.!.. hyaena 

and larger than that o~ H. abronia. It "las tightly sandwiclv d 

between t he C and p2. 

Onl:; the right 2 
P of L 12848 I'ecovered and this 

tooth is damaged. It is l arger than that of H. abronia in aE 

r espects and appal'ently had a small but di s tinct C'n terioI' 

accessory cusp. 'It differs fI'om the p2 of both H. abronia and 

!.!.. hyae:1a in having the inflation of the Llternal cinJulum mo!'e 

:mteriorly situated. 

MorpholugicaEy the p3 of L 12848 resembles that of 

fl. abron i a more closely than that of !.!.. hyaena, since the anterior 

accessory cusp is small e r' and the poste rior acces s or'y cusp is 

larger than in modern species. It is, however, mOI'e comparable 

in size the to 

As 

of' 

p3, the 

H. hyaena . 

p4 is morphologically more like t hat 

of H. abronia, bu t is closer to that of H. hyaena in size. 

Roth protocone and paras tyle '''I re reduced as in H. abronia . The 

metastyle is more strongly arched poste riorly than in !.!.. hyaena , 

so at l eas t in early weal' the posterio~' part did not function 

as a she aring sUi'face. 

Thex'e are marked 

uppe r molars of t he three 

differences i n 

s pecies. The 

the nature of 
1 

H of S?ecies 

the 

B :'s 

appreciably larger t han that of the H. a9roni a holotype and 

largel· still than those of the li.. hyaer.:.~ comparative specimens . 

The poste rior paI·t of' the maxilla of L 12848 is knO\offi fI'om 

the left side (.)Dly and ::11 though M2 i.:. lost, its alveolus is 

preserved. This 

larger t han the 

t ooth 

single 

only single- rooted . The 

had 
2 

M 

at 

of 

upper 

least t,,,o roots a11d ,"as much 

the H. ab:r'onia holotype, ",'hich 

mola!'s ()f L 12348 also 

from thos e of II. abr'onia in the ir posirio;:..s r elative 

111 and M2 

differ 

to p4. 

the latter' species the 

angle of approximClt e:: ly 

buccal sUI'face~ 

11 0
0 , 

IVl th the 

of 

long axis of 

make 

p4, but 

is 

In 

an 

in 
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L 12848 this an ;: l~ 
c 

is about 100, so that in lateral viev the 

molars are, or '\Ie I'E: just visible behind p4. Species B is 

intermediate bet'"een H. abronia and li. hyaena in this respect . 

The P
1 

oi Species B is a little :.targer than that 

of H. abronia , but is othen-lise similar. The other lower pre­

molars are all mc::'e elonga ted and highe:' crvHned than those 

of H - abroni a, ·,hi IE: in the 

more clear'ly s eparated from 

P~ the anterior accessory 
.) 

the principal cusp . 

cusp is 

Except for: their larger ' si ze, the >'1 • 1 of L 12848 and 

the damaged spe cimen L i1 206 are similar to that of H. abrc. lia. 

The N 
2 

of J, 1 2843 is damaged , but 

been similax- to that 02 H. abronia. 

The Postr:ranial S~c::le ton 

also appears to have 

Little of the postcranial skeletvn of L 12848 VIas 

recovered , but there is sufficient to indicc.:te that this 

indi vic-'..tal was a li ttle large r than the H. abronia hvlotype, 

eve!' though the '1nim-3.l itself \>las younger. There i::; also 

sufficient: to suggest that Species B, like H. abronia, did not 

have the enlarged for~limbs c!:ar3.cteri~ tJ.C of more advaY1ced 

hyaenids. 

Vertebrae 

The pre se:t'Ved cervical vertebra, probably the 5th , is 

only a little smaller than those of the tHO available H. 

brunnea ske letons I \"hile the cauda:!' vertet.ra, ?robably the 10th 

vI' 11 t~l , is appreciably longer than those of the comparative 

specimens. The l atter is comparable to th~ 11th caudal vertebra 

of li. abl'onia, Hhich i!1dicat es that SpE:ci(!s B also had 2. 

r e lative ly long tai l. A few isolated epiphyse s of vex'tebrae weI':: 

also fOLmd. 

Fox'elimb 

The on ly siginicant observable feature in the fx'ag­

mentary radius and ulna which \"ez'e r ecovered. , is that in the 

former the distal end is transverse ly expanded in a manne r 

\"hich is mox'e co;nparable to the condition in the available 

H. b~'unnea specirrens than in H. abron ia . Hovrever , the distal 

epiphysis of tl':~ r adius is lost cmd the distal end of the 

diaphysis is not: fully OSSified , so the c Lerac t e r of t his area 

of t he x'adius may be due to the r e lative youth of the 

individual. This region of the r adius of L 128L18 actually has 
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a greater transve1"S~ dia."neter than the distal end of the 

radius of the H. ?bronia holotype. 

Corresponding to the enlarged dist ;::.l end of the radius, 

the preserved elements of the manus of L 12848 are als o l arge 

compared to those of H. abronia. The scapho-lunar and trapezoid 

are inter'mediatc in size between those of H. abronia and the 

H. brunnea comparative sFecimens. The c1.m.eifo:cJ:l of H. abronia is 

not known , but t.hat of L " 2848 actually has a greater transver-se 

diame ter t han Those of the H. brunnea specimens and~ as it is 

not as high , the tran::;verse elongat.ion is vex'y pronounced . The 

transverse diume ter of the trapezium is also greater than i n 

the H. brunnea specimen.::; and the variOlAS articular f"'lcets on 

this bone are laruer as ,,-,,=11. The size of t he distal fac e t 

HlIlicates that the metacarpal I must have be.en a fairly 

substantial bone, perhaps being p.roportionately as large as t hose 

of H. abronia ar>d ~""erC.Locuta australis . 

The left metacarpal II and right metac a r pal V ~re 

preserved intact, while the rign t metdcarpal IV is represen t ed 

only by t he proximal half. 'l'hey aL'e c omparable i n size to 

those of H. brunne? , except that the ty/O c omplete s peci mp.ns are 

sli 9'htly shorter . 

I t is cleSlr from the tI'ansvcx'se dimensions of t he 

various ele.'lents of the manus that the forefeet of Species B 

Here bI'oader than those of thc H, brunrlea comparat ive specimens , 

although in ovcr.::.ll size they \vere not as large . 

Hindlimb 

Too little of th€: tibia of L 12848 is preserved to 

allo',! useful cornme!':ts un its c haracteristics . to be made . 

Of the pes, the astragalus, navicular r all three cuneifoz'ms , 

and pax'ts of m-=tatarsrlls III, IV and V are known . The se bones 

are all a li ttle larger than theil:' counterparts in the H. 

abronia !101otype wd the t wo moder'n }I. brunnea skeletons . 

Phalanges of both manus and pes of L 12848 are 

apparently r cp:r'esel'"!ted . The relative sizes differ to approximately 

the same extent e\'ident in II. abronia . 

DISCUSSION: 

The :)veT'all impression gained from the compaI'isor.s 

betv/een L 12848 and the holotype of H. abI'onia is that the h,o 

forms are ' little differcnt , but that such aiffercnces as do 
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exist are pr'obably greater than ,,,ould be expected of two 

individuals of the same species. They are here regarded as 

being specifi cally distinct and as havirlg haJ a common ancestor 

not far removed from them in time . In re3pect of both size 

and U.;:! nature of the denti tion, !i.. abronia is the species 

like ly to have borne a closer resembla"!ce to the hypothetical 

common ancestol', whi le Species C is the more speciali.zed of the 

two. are, however, equally primitive in tri3.t both retain 

and 

The specimens L 12848 and L 14186 "Jere found aLout 100 

metl es apart at about the same level in Bed 2 and neal' each 

were the remains of a comparable array of other verteurate 

species , so that there can be li ttle doubt that they were 

contemporal'ies. The co-existence of two hyaellid species of 

comparable size Tn3.y have been made possible by theiz' occupying 

slightly different ecological niches. This possibility is lent 

some support by the nature of the dentiti0n of the two forms, 

since the more slender ar..d high cro"med teeth of Species B 

suggest that it might have bee:1 an early me:::be~' of aline2,ge 

in "'hi.en the tr'end was to\o!ards more highly predace~lUc; forms. 

Since the forefeet of Species B are a little smaller 

than those of H. brunnea and the hindfeet a little larger', 

there '''as clearly not the disproporti :mate developmen t of the 

forefeet that is evident in modern hyaenids and in this respect 

. Species B resemble;; H. abronia. The gener'al sir...i.lal'i ty in the 

size of fore- and hindlimbs in Specie::; B caYlnot, hOVlever' , be 

demonstrated in the Same way as it vIaS in H. abron j;:.,. Some 

addi tional indic atio:1. of limb pr'Oj,-r;l'tions was obt3.ined by 

comparing the siz.es of the proximal facets of the scapho-luna1' 

and astr'agalus of the three sped es (Table ~3). The size of 

these facets is a refle ction of the size Or the r'adius and 

tibia and the fossil species ar'e closer to one a'1other in 

this respect than either is to H. brurmea. 

The possibility does exist tha t L 12848 , and the isolated 

c ar'nassial L 11206 , belong to large individua ls of the species 

H. abronia and that the elongation of the tef';th merely represent 

indi vidl.lal pcculia.!:'i ties. The si tUc"ltion 1,.Jou] r1 no doubt be resolved 

by the r'ecovpy,y of more specimens and since material is still 

being collec ted f:::'om Bed 2 in' B' Quarz'j , thcx'e is a good chance 

tha t this might happen. Consequerltly It'' h th " _' ,a IIOUg e oplnl0n expresse d 



Table 23. The dimensions of the scapho-lunar and astragalus of some hyaenid species 

(1) (2) 
Greatest trans. diam. IT Greatest trans. diarn. of (1) (2) radial facet of scapho- tibi al facet of 
lunar astragalus 

Hyaena brunnea (n=2) 26,30 18 ,55 1: 0 ,71 

Hyaena abronia 23,10 18,00 1 : 0,78 

Hyaena Species B 25,20 20,10 1 :0, 80 

, 
--------~--~- -- ---- - - -- -----.--.--~-~---
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is that the :;>resent material 

H. abl'onia, ctne apparently other 

species, som~ additional co~nent on 

made in the future. 

is speci£i~ally distinct 

previo'v.::;ly recorded hyaenid 

this matter will . have to be 
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FAllILY HYAENIDl\E 

SUBFAMILY HYAENINAE 

~jaenicti~ P!~fOI~ex n. sp. 

(Plo 8) 

T ... 10055 and asscciated pieces The skull and parts 

skeleton of a c:ingle individual, inclJ.ding: 

Skull lacking 

r'ight 11 and 

par ts 

left 

of 

f
l

• 

Left and l"ight manditles 

p,) M2 respectively. 

the brainca "f~ , 

lacking 

SeVI.!l'L~'. incomlJ lete vertebrae. 

palate, 

of the 

left nasal, 

a'1d 

Parts of both humer'i, both :;:'adii , O!'l e ulna and both 

tibiae. 

Five carpal and tarsal bO!l..: s . 

Parts of :1t least seven metapudials . 

Seven ~ c'" , ........ , 2nd and four 3rd phalanges. 

LOCALITY MID HOlUZON: 

These specimens are from Bed 3a, 'E I Quarr'y, Langebaanv,eg . 

DIAGNOSIS: 

A small species of Hyaenic tis j post-orbital processes long; nasals 

short, terminating anterior to t!-le orbits; mandible long and 

c::lender! P
1 

-::;·Ul.Sp S; P 3 

and 

broade!' 

and 

large. 

lack anterior accessory 

Limbs slender a'1d rel-3.tively long ; fore- a'1d hindlimbs more or 

l ess equally proportioned. 

ETYJvIOLOGY: 

From pre meaning I before I and fOI'fex, the specifi c name of an 

hyaenid from Swartkra'1s in the Transvaa l (E\.;(;r, 1955~). 

DESCRIPTIO!J: 

The hclotype of this species is the i ncomple t e skeleton 

of a very aged individual in which the te(>th are extremel~ 

worn. The sk'.l.ll vas largely ir! tact uhel. ilj :..;covo'ed , but \.,ras 

badly bx'oken \'Ii tl1 bone fraoments being helli. together in a 

sandy matrix. Attempts to restore the specimen have be en made 
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by several persor'.s and it has been adverse ly affected by this 

attention. It is nuw in two parts, the face being detached from 

the braincase. Hos t of the pos tcranial r'emair., s have suffered 

some post-mortem damaae. 

The Skull 

OHing to distortion Or the face and braincase, the tHO 

parts of the skull can no longer be fitt ed ' together , but most 

of '::he skull characters can ~till be observed . The braincase 

lCl:::ks most of tr.e occiput, the b.asi-cranium cmd t he posteI'ior 

portion of the sagittal crest . Apart fr0m its smaller size , ehe 

bI'a; ncase res '?mbl e s those of H. abronia and the H. hyaena c ompara­

tive specimens . The fr'ol'ltals show signs of disease or' in j ury 

and are othcrk;'se rem;:lrkaLle for the very elongated p ost-orbital 

projections. The .facial portion of the skull is more complete 

than t he braincase and the only really :'mpor'tant part \-Jhich i s 

missing i s the posterior palatal r'egi on. It differs from c orres­

ponding parts of the sl~ulls of H. abronia wd .!i. hyaena i n its 

smal ler size an-:1. t he relatively shorter nasals , whic~ t eI'mi nate 

a1'l1.eri or to the orbi ts. 

The mandible is long and slenc.<2r and although it is 

not quite as elongated as those of available Canis lupu~ skulls , 

it i s othe rvrise not d.issimilar' in proportions. The subangulaI' 

lobe is not as pI'ominent as that in H. abronia anrl. the infel'ior 

marSJ.in belo\-l the ascending ramus is more like that i n H. hyaena, 

al though the angular' process is ::ot as long . The condyle is 

rJOt as high r e lative to the ch(-:ek teeth as it is in H. hyaena , 

but it is higher than in H. abronia . 

Al though the remaining teeth of L 10055 are ver"] 'I1OI'n 

and many of their c haracteristics al'e no longer evident , it is 

qui te cleaI' that they differ significa.'1UY r'I'om the teeth of 

other hyaenid species from Lan gebaan\veg. As ~ri th H. abronia and 

Speci~s B, P 1 and still pI'esent in this species anc. 

respect 

and 

it 

are 

is equally pr'imiti ve • 

relat ively broadeI' ->:han 

On the 

those 

other 

of the 

hand, 

two 

Hyaena species from ' E' Quarry. In this resf>ect the present 

species is the rnOl'e highly specialized. The and P 
3 

lack 

anterior accessol'Y cusps and the .mter'ior k(;0:1s of their' 

}Jrincipal CUS[,S cu'e not as prominent ,1::-, .l.i': H. ab!'onia and 

Species B. The 

larly noticeable 

bx'oadening 

in p2 and 

of the anterior cheekteeth is particu-

and the latter is autually a 
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little broade r thal1 PLj. It is aJ.so r elative ly broader' than the 

P
3 

of ~. bYaena. 

The carnassials and post-carnassial teeth aI'.e either' 

ve"!'y \-lorn , damaged ()r lost . The p4 protocone seems to have 

been fairly pr'vn;inent and si tuatE'rJ. at right angles to the 

parastyle. The M1 was apparently r'elatively large and at least 

as b:'~ad as that of Species B. In vie,,; of 
1 

the relative sizes 

of Lhese two species, the sL.e of 1-1 J.'elati V2. to the other 

cl:pekreeth must 11 ave bE:en greater in the pre3ent species than 

in the Hyaena species from Langebaanweg. Since the posterior 

par: of 

'1
2 

the palat:e 

pr'e sc:n t. Tte 

is damaged , it is not known Hhether or not 

,. was 10Her carnassials are very worn, but the 

proportions of these :eeth appear to have been similar to those 

of the H. abronia 101 .. ,er carnass ials . It is not knovi!l whether or 

not metaconid :ost 

from halves of the 

present. The 

mandible, bvlt 

pos t-·mortem. 

M
2

, like 

whe!'e"}s 

P1' has been 

P 1 "las los t during 

life. the loss of "'as Doth these teeth were 

small and singlc:-root~d. 

The Postcranial Skeleton 

The postcranial skeleton of this species is less ,,,ell 

knO\.,rn than that of H. abronia , but is better represented than 

t hat of Species B. 

Vertebrae 

The ver'tebrae recover'ed are, for the most part, very 

:ragment:ary . The (;ervic.:al, thoracic and lumbar regions of the 

.:;pine are represented and the most com!"lleLe specimen is the 7th 

cervical. It is simil"lr in morphology to . that of H. abronii::4, 

but is appreciably smaller (Table 24) aDd is thus in keeping 

with the smaller skull size of the pre=ent species. It is a 

great deal smaller' than the 7 th cervical vey'tebrae of the H. 

brunnea comparac: ive specimens and , although the other vertebral 

fragments are not identified as to their actual posi tj on in 

the spine, they too are all smaller than the vertebr'ae of H. 

brunnea. 

FOI'elimb 

The left humerus is larg-::l.y intact and although only 

a little shorter than that of H. abron.i.a, )_ t is much mor'e 

slender. The supratl'ochlE:a fOl'amen is, hO"lever , larger than that 

of the H. abt'on i a humerus. 
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The proximal end and shaft of the ·I.eft radius and the 

distal end a.'1d part of the shaft of the right radius are 

preseIved. Once again the estimatcd overall length of the bone 

is a little less than that of the radius of H. abronia , but 

it is much more slenlfler. The same appaI'en tly applies in the 

case of the ulna, of Hhich only the pioxi:r.3.l part of the one 

from the right sidp. is preserved. 

The pes is represented by a scapho-l·~a.!', both lllciforms, 

a trapezoid, parts of both metacarpals II wid III and part of 

on~ metacarpal IV. The carpal bone.o are similar in size to 

the cOI'I'esponding bone s in H. abroni a aI'ld the me tacal'pals differ 

only in that they are more slender. 

One of the 1st phalanges is much reduced in size and 

almost ceI·tainly b..::longed to the pollex, wI tho'vlgh a metacarpal I 

Has not found. Thl s bone may v/cll have been similar to the 

metacaI'pals I of Percrocuta australis and Hya~na abron ia and not 

r educed as in modern Crocuta and Hyaena. 

The right metaca!'~als II and III and an-Jthcr vi the 

1st phalanges shoH signs of a severe ?athologiccll condition, the 

c ause -Jf vlh.i.c:1 is not lalO\o!l:1, although it could well be connected 

to, or aggravated by the advanced age of the incividual. 

Hindlimb 

The hindlimbs are less \vell represer.ted. The tibia and 

metatarsal IV are approximately the same length as those of 

H. a!n'onia. The on 1" tarsal bones reco'.Tered \'lere an i.ncomplete 

calcaneum and navicular and both are smaller than the corres­

ponding bones of H. abronia . 

DISCUSSION: 

In dete:r'mininsr the a.ffir.i ties of this species, one of 

the most obvio1:s 1>0ssibilities to be consid ":! red is that group 

o}:' Hyaenidae \>Jhich are referred to the genus Hyaenictis Gaudry 

1861. Pilgrim ( 193i: 101) defined this uenus as fo11o\,/s: 

"Hyaenidae Hith moderate ly long, slender, rather shallo\.! mandi ble 

and (by inference ) \vi th some .. vhat elongated facial 

p''t ; M2 

. 1 
I'eglon; M 

large , triangular, almost at 

long pocter.i.oI' lobe 

rig!'lt angJ.es to 

and large protocc'ne i Iv! 
1 

absent - p4 , 
short, haI'dly 

longer than P4' .rithout llletaccmid j H2 sm.:ill; P1 present but Hith 

a t endency to be deciduous; P 2 vi th l al'ge posterior and small 
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ante rior cusps, P 3 'vi t h large post:e rior and 

cus ps; P 4 with lC'1:'ge anterior and posterior 

small ante rior 

cusps. II 

This defin ition is based on the type species, H. 

graeca, and it cOlA. ls, the refore , be modified to 

advanced, but phylogene tically dirc~tly related 

date t he PH:e rmi s pecies. One such sp ecies 

accomodate more 

\.,hich is 

v/hicn 'vas 

prob;3bly 

included 

.from 

in 

the Pinjor stage of 

by Pi 19:r-im 

forms, vlhich post-

is 'Hyaena' bosei, 

the Siwaliks , and 

(1932). This later 

sr-eci ~ s differs from H. graec~ in that i. ts 1 m.,e l' premolal·s 

lack anterior acces s ory cusps and P
1 

is absent. 

The Lang~baanweg deposits pos tda te those at Pikermi , but 

are earliex' than those of the Pin j or, and it might therefore 

be expected t1'l a t if ;.. 10055 is an Hvaenictis , it would be inter­

mediate ~. n characce r between H. graec rl and B. bosei. This does in 

fact appear 

charact~rize 

to l;e thc case, although some o.t" 

~aenic~is, such as the absence of 

f2atures which 

and presence 

')f 1111 metacol"iid , are not evident in L i 0053. H. gI'aeca has 

anterior access oi'y cu:::;ps on the lower premolars, they are lacking 

in H. bose i, vrhile in 

first 1 O':!(. 1:' premolars 

L 10055 thf'Y are absent in P
2 

and P
3

. The 

of L 10(J55 we re lost during life and this 

is taken as an indication that they had a ' tendency to be 

deciduous ' as in H. graeca . They Here, howeve r , completely absent 

in H. bvsei. 

The Langeba an've g species also shares at 

c;trikin g char acte l 'istics with li. bose i, naJ:"e lys very 

()!'bi tal proces s es and nasals terminating anterior 

(se e Pilgrimj 1932). 

least t,vo 

long post-

to the orbits 

Although t here is some justif ic'1tion for referI·ing 

L 10055 to Hyaenic t i s , t here is at l past on e other possibility 

to be cons i.nc r c d. In hel' de scription of the Hyaenidae fror.l 

Swartk r ans , Elve r (1 95 5~) a ss i gned one of the species "'hich had 

previuus ly been refeI'I'ed to Hyaenictis to the genus Lee cyaena 

Young & Liu 1948. The r eason s she di smi s s ed an association 

bet'veen the Transvaal spe c i es and Hyael1 icti 5 ,,,ere as follows: 

(1) The S'.-laI'tkI ·a."1s s peci es ha s a mandi h le ,,·hich is he avy and 

(3) 

fai r ly dc,=p be lmv 11
1

, 

The Ml has a l ar ge me t acon id. (It is, howeve r, 

small c ompar'ed t:::> t hat of !!.. hyaena . <:J"lJ othe r 
1 , 

The M 1. S broad fr om s i de to s ide , but s hoz,t 

pos tel'i orly . 

relatively 

specie s). 

ante I'9-
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( 4) The pLl prorocone is small. 

(5) The skull docs not have long post-orbital processes or 

nasals t e r minating anterior to the orbits. 

Since the Sl'/artkrans species is much more recent than 

the Pontian H, ~raeca, most of t!lI::!se factors could be dismissed 

on the grou.r:ds th~t the former is a m0re advanced species, 

but une "Jhich coul:} nev~rtheless have d~I'i vee. from H. graeca. 

The most telling point against this inter'pretation is the fact 

t11<1t the Swarn-:-carJs species has an M1 :neta-:::onid vlhereas H. 

graeca does not. Hc)\veveJ., even this does not totally preclud, ' 

a i'elationshil, sLc~ Kurtf:::1 ( 1963~) has demonstrated tbat a 

, lost' featu..:-e such as an M1 metaconid Cai'l be regained in thE: 

course of the e',/olutiun of a single lineagr~. 

One posslble interpretation 0f tbe facts ,~ that the 

Svlartkrans "Leecy:-,ena" l'orfex and the small Langebaanweg hY2enid 

are mClbers ' of' an Afx'ican HyaE:.:1ictis lineage , ox' else were 

:nem1:<::rs of a lin~age \"hich pal'allelled, but vias independent of 

thp Eurasian Hyaenict';'s. Before examining this possibility, it is 

r..ecessary to examine the decisior.. to refer the SWaI'tk:r'ons species 

to Leecyaena. 

Subsequent to the description of "l:.'" forfex, E,,,ex' ('1967) 

expressed the opinion that it and the only other recorded sper.i.es 

of Leecyaena (i.e. 1:.. lycyae~lOides from the late Pliocene o£ 

China) ,,,ere probably not close] y related. It seems likely that 

.; n view o£ thei:c relative age. s and the n:1ture o£ their 

<;pecialized character s (Ewer, 1955~) that the hlo species belong 

i n separate lineages , so there is a re31 do",bt that the Sv!art­

krans species is a Leecyaena . 

'IL." forfex dil'£ers £:r'om the s'lall Langeoaanvleg hyaenid 

in the £ol Jowing respects: 

( 1) "I.." forfex is a little larger. 

(2) 'I'he post- orbi tal process:::!s are smaller and the nasals 

terminate more -posterior'ly. 

(3) The premaxilla projeci:s further fo!'\.;ard. 

(4) The premolal".s are broader . 

(5) The mandible 1.5 more heavily bllilt. 

Since the S\vO,rtkl'ans fauna. is youn~er than th:tt from 

Lange baO,l1\-/eg, it: £ 0110':15 that "L." forfcx mu:..: t be ~he more 

advunced of t he tv/O species if they 2.re indeed on the same 

lineage. In fact , all the observed di£ fex enc cs betl,!een the 1:\010 



Fig. 13. Ratio diagram compaI'ing relative lengths of 

cheekteeth of Hyaenictis Ereforfex ( 2) and 

forfex (3) (Ewer, 1955~), with modern Hx:aena 

hx:aena (1) (X:urt~n, 1956) as a standard. 
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species could be accounted for in this manner. There \.,ras a 

trend in hyaenids tOvlards increasing si ze; the nature of the 

post-orbital proccs:::-:::s and nasals in the LanSjebaan\;Teg species 

is shared by ac least one species of Ictitherium (Pilgrim, 1932: 

123), and they ("ould therefore be r egarded a;; primitive character­

istics; the more prominent prer~axilla of ilL. \I forfex is coupled 

wi th a longer )!re-·canine di astema and tnis jn turn is deter­

mined by the lax'ger size of the canines reJ ati ve to those of 

L 10055; there '/lc.S a t:i:'e~1ri in most hyaenid lineages for the 

premolars to broaden into c::'ushing teeth; and the larger 

mandible of ilL. II forfex is in keeping l,:i th the larger overa.l l 

size of tl"e species, coupled \Vi th the general enlargement of 

the cheekteetr . The f'3.ct that the premolars of L 10055 are 

relativelv bT.'oac.~ I' than those of othe.c contemporary hyaenids 

from Langebaamveg p indicates that it ci.id indepd belong in a 

lineage "/here -chere Has a trend for broc:deYling of these teeth. 

Perhaps even more significant +:han accounting for the 

dif.terences bet.../F:!eI1 these. two species are the charar:ters 'vhich 

they have in common. In both species 

accessory cusps, P3 is broader 

') 
P~ 

2 
and 

and P
3 

the 

lack ant2rior 

premolars are 

generally comparable in morphology. Both species retain 112 and 

in both the 111 is large. The "rear on the teeth indicates 

that they shared ot least one important functional adaptation. 

The P4 of L 10055 is extensively worn on its postero-lateral 

surface and is thus similar tv 1:hat of "L." forfex which "is 

not a fully s pecialized exclusively crushing tooth , but still 

l 'etains the shearing action typical of nO"'mal c Cii'ni vo:'e pre­

molar occlusion" ( Si'/er, 1955~; 820 ). In 'Lhis !'espect t he hIe 

species differ f!'or,l H. hyaena and H. brtlnn.e a C3.'1d parallel 

Crocuta. 

The geoGl'aphical proximi ty of the t,vc species inc!'eases 

the l:'kelihood thiAt tley are phyletic21ly connected. 

It is c oncluded that the Langebaal'1 1..reg and Swartkrans 

species Here members of the same lineage and ar'e, therefore, 

congeneric. On balance it seems probable that their affinities 

lie wi th Hyaen2:~_tJ s and they are here referred. to this genus. 

The speci.fi c name of the Langebaanweg Hyaen:i.t:tis pr~for.fex is 

given in the b.<>.l:i.ef that it i.-:lS ancest-ral to Hyaenictis forfex. 

Since these. t';/O species are now }.ucluded in Hyaenictis , 

the .follOltling revi sed statement concerning the genus is made: 
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G(;l1US !lyaenictis Gaudry 1861 

Type species: Hyaenictis graeca Gaudry 1861 

Diagnosis: Hyaenidlle 

at ":'i ght 

but with 

cusps of 

species; 

r)f small 

angles to 

a tendency 

and p3 
3 

m~~3.con:i.d 

to medium 
1 

size ; H large, almost 

4 )v! 2 P ; 

to be 

present 

small 

absent; P
1 

some t imes present, 

shed; anterior 

only in the 

01' absent; H2 

accessory 

earliest 

small; 

mandible long and s]e~der in early species , but more 

robust in lat,=r fuI'ms. 

Stratigraphic l 'angp : Hid PJ iocene to early Pleistocene of Eur'asi a 

and Africa. 

Referred species: Hyaer..ictis bosei l1atthe\.,r 1929; Hyaenictis forfex 

B;.,rer, 1955; IIyaenicti s preforfex, new species . 

The pOS1.Cranilll skeleton of !!. preforfex is of in;:e r est 

s i nce compariscms v,'~th that of the contemporane ous Hya~na abronia 

show that these '~ylO hyc.~nids were ver:' dii'fe!'ent in their body 

proportiolJ.s . The indications are that H. preforfex was onl y a 

li ttle shorter at the shoulder 311C. t{l "lt the t\vO had hindlimbs 

of comparable l ength . The limbs of the Hyaenictis were , ho'tlever , 

much more slender and the head and neck less enlarged re l ative 

t o the rest of the bod:t. The implications are that it was 

more cur'sorial than the contemporary species of Hyaena. This i s 

of interest because of the suggestion that the long-limbed 

! ~1Un tin; hyaena ' , Eur yboas , was descended £I'om E!1aenicti s graeca 

(Thenius , 1966 ). Pli ocene Hyaenictis ltIay thus have bee!1 a. group 

of long-limbed forms \,.,hich evolved i n 1..wo dj -.:'ecti ons , one b'''rillch 

becoming increasingly cursorial and actively predaceous ( Euryboas) , 

and the other' parallelling HyaeE-<:: and Clocuta (!!. bosei, !!. for fex , 

H. preforfex). 
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Fig . 14a. Dimensions of the P 3 and M1 of Hyaenidae from 

Langebaanweg, compared with those of a series of 

modern Hyaena hyaena. 
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Fig. 14b. Dimensions of the M1 of Hyaenidae from 

Langebaanweg, compared wi th those of a series 

of modern Hyaena hyaena. 
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Fig. 15. Ratio diagram cO!llparing relative lengths of the 

'cheek teeth of Hyaenidae from Langebaanweg (Hyaena 

abronia (2), Species B (3), Hyaenictis preforfex 

' (4), Species E (5), Percrocuta australis (6)), 

with modern Hyaena hyaena (1) (Kurt~n, 1956) as 

a standard. 
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Table 24 . Dimensions of the vertebrae of Hyaena abronia and Hyaenictis preforfex from Langebaan·.veg , compar ed 

with those of modern HYaena brunnea 

I 

~~ Hyaenict i s Hyaeni!: brunnea 
7th cervical vertebra abroni a 2reforfe:x: S1m Sj\l:,J: 

L141 86 L1 0055 36150 17 238 

Length of centrum 35,5 31,0 37,7 40 , 9 

Length from anterior zygopophysis to posterior zygopophysis 43,3 36, 4 45 ,5 46 , 0 

Transverse diameter of posterior epiphysis 24,3 20,0 27, 8 27, 8 

Width across anterior zygopophyses 49,8 42 ,9 60,2 60,1 

---~-- ---- -- - 1....- -- - - -

i 

l H;y:aena & aena brunnea 
Sacrum abronia SAlVI SAM 

L14186 36150 17238 

Antero-posterior diameter of centrum 55,0 54,5 52,5 

Caudal vertebrae (lengths ) 11th 12th 13th 14th 15th 

H;y:aena abronia L14186 22,7 21,4 21 ,1 19,3 17 ,7 

Hyaena brunnea SAM 17238 16,3 16,2 16,1 14 ,7 13,5 

Difference in % 39 32 31 31 31 
- -- ----- --- - - - - ~~----- --- - .- -- .---~- ----- - - - - -- -- --~~-



Table 25. Dimensions of forelimb elements of LangebaamJeg Hyaenidae , compared with those of Hyaena brunnea 

Percrocut a Hyaena Hyaena Hyaenictis Hyaena brunnea 
austra li s abronia Species B Ece forfex S.A.M . S.A. I:I . 

L13033 L141 86 L1 2848 L10055 17 238 36150 

SCAPULA 

Greatest antero-posterior diameter at 
proximal end 40,4 45,8 47,1 

Antero-posterior diameter of neck 35,2 38 , 8 36,3 

Antero-posterior diameter a glenoid fossa 31,3 37,1 38,7 

Transverse diameter of glenoid fossa 24,3 27,3 

HUMERUS 

Overall length 202,0 220,0 206,0 

Length betlVeen proximal and distal 
articular surfaces 194,0 c185, ° 206,0 194,0 

Maximum transverse diameter at distal end 46,0 49,2 47,9 

Maximum antero-posterior diameter at dist a l 
end 35,7 39,8 38,9 

Minimum transverse diameter of shaft 16,9 . 13,6 16,4 14,8 

Minimum antero-posterior diameter of shaft 18,9 15,4 22,3 20,7 



Table 25 (continued) 

RADIUS 

Overall length 207,0 c1 95 ,0 232 ,0 215,0 

Maximum transverse diameter at distal end 31,3 38,9 38,7 

Maximum antero-posterior diameter at 
distal end 20,3 22,9 22,4 

Maximum transverse diameter at proximal end 22,5 c 21,1 25,5 24,8 

Maximum antero-posterior diameter at 
proximal end 15,2 14,3 17 ,5 18, 4 

Minimum transverse diameter of shaft 16,8 13,9 17 ,4 16,1 

Minimum antero-posterior diameter of shaft 8,7 8,5 11 ,1 10,5 

~ 
Overall length c237,O 263,0 245,0 

Maximum antero-posterior diameter of 
styloid process 11,9 14,2 14,0 

Maximum transverse diameter of styloid process 9,2 9,5 9,2 

Minimum antero-posterior diameter of shaft 10,2 13 ,6 10,8 

Minimum transverse diameter of shaft 10,9 8,0 7,6 

Antero-posterior diameter at coronoid process 35,7 c 29,0 36,7 37,5 

Minimum antero-posterior diameter at semi-
lunar notch 23,2 22,2 21,2 



Table 25 (continued) 

CARPALS 

Scapho-lunar Maximum transverse di ameter 26,2 28,1 26 , 3 32 , 6 32 , 6 

Maximum antero-posterior 
diameter 17,9 18 ,5 22 , 8 22 ,7 

Cuneiform Maximum transverse diameter 19,0 18 ,7 17 , 0 

Maximum antero-posterior 
diameter c 10,0 10, 9 11 , 6 

Unciform Maximum transverse diameter 13,2 13,4 16 ,3 16 , 6 

Maximum antero-posterior 
diameter 17 ,7 16,3 19 ,1 18,9 

Magnum Maximum transverse diameter 10,0 11 ,5 11,5 

MaxiIJl1ll1l antero-posterior 
diameter 18,5 20,5 20,5 

Trapezoid Maximum transverse diameter 11,9 12,8 10,0 13,0 13,9 

Maximum antero-posterior 
diameter 9,0 11, ° 8,8 10,7 11 ,1 

Trapezium Maximum transverse diameter 9,3 6,9 

Pisiform Overall length 30,2 31,9 31,1 

Transverse diameter at proxima l 
end 11 ,6 11,7 10,9 

?Radial Overall length 25,2 
sesamoid Transverse diameter at proximal 

end 7,4 



I 
Table 25 (continued) 

MErACARPALS 

Overall length 42,0 32,7 11 , ° 
Maximum antero-posterior 

diameter at proximal end 9,3 7,2 6 , 3 

Maximum transverse diameter 

Me I at proximal end 6,9 7,7 4 , 5 

Maximum antero-posterior 
diameter at distal end 9,7 7,3 

Maximl~ transverse diameter at 
distal end 9,3 7,4 

Overall length 73,8 75,6 72,0 81,9 82,5 

Maximum antero-posterior 
diameter at proximal end 14,3 15,8 14,2 15,8 16,0 

Me II 
Maximum transverse diameter 

at proximal end 10,2 11,7 10,0 12,2 12,4 

Maximum antero-posterior 
diameter at distal end 12,0 10,2 12, 6 12,6 

Maximum transverse diameter 
at distal end 11 ,4 11,9 11,9 11 , 9 



Table 25 (continued) 

Overall length 84,2 94 ,7 97 , 0 

Maximum antero-posterior 
diameter at proximal end 15,8 14 ,1 16 ,7 16 ,1 

Mc III Maximum transverse diameter at 
proximal end 11,4 10, 8 11, 9 12 , 2 

Maximum antero-posterior 
diameter at distal end 12,7 13 ,1 13 , 2 

Maximum transverse diameter 
at distal end 10,0 10, 9 11 ,.1 

Overall length 82,6 92 , 8 94 ,5 

Maximum antero-posterior 
diameter at proximal end 14,9 15,6 15,1 15,0 15, 8 

Mc IV Maximum transverse diameter 
at proximal end 9,9 10,8 9,5 11 ,3 11 ,7 

Maximum antero-posterior 
diameter at distal end 12,6 12,7 12,9 

Maximum transverse diameter 
at distal end 9,9 10,6 10,6 

Overall length 72,0 74,1 79,3 79, 6 

Maximum antero-posterior 

Mc V diameter at proximal end 19,3 15,0 14,4 14,5 15,1 

Maximum transverse diameter 
at proximal end 16,1 15,3 15,9 15,0 15,7 

Maximum antero-posterior 
diameter at distal end 12,0 13,1 12,0 12,6 

Maximum transverse diameter 
at distal end 11 ,9 11 ,9 11,7 12,2 



Table 26. Dimensions of the hindlimb elements of Langebaanweg Hyaenidae, compared with those of Hyaena brunnea 

I NNOMINATE 

Minimum dorso-ventral diameter of ilium 
anterior to acetabulum 

Minimum dorso-ventral diameter of ischium 
posterior to acetabulum 

Antero-posterior diameter of acetabulum 

FEJ>1UR 

Over all length 

Maximum dorso-ventral diameter of head 

Maximum antero- posterior diameter of head 

Mini mum antero-posterior diameter of shaft 

r.1inimum transverse diameter of shaft 

TIBIA 

Overall length 

r.Taximum antero- posterior diameter of distal end 

Maximum transverse diameter of distal end 

Ninimum antero- posterior diameter of shaft 

Minimum transverse diameter of shaft 

FIBULA 

Maximum antero-posterior diameter of distal end 

Maximum transverse diameter of distal end 

Percrocuta 
australis 

L13033 

Hyaena 
abronia 

L14186 

27,0 

14,0 

25,6 

c220,0 

21,5 

22,8 

16,2 

15,0 

c200,0 . 

22,7 

29,2 

14,8 

16,0 

13,9 

10,3 

Hyaena 
Species B 

L12848 

Hyaenictis 
preforfex 

L10055 

c200,0 

18,9 

27,2 

14,2 

13,7 

Hyaena brunnea 
S.A.M. S.A.M. 
17238 36150 

26,2 25,4 

13,6 13,4 

27,0 27,3 

233,0 221,0 

21,5 23,4 

24,0 24,5 

15,3 13,7 

18,0 15,6 

192,0 179,0 

25,5 25,0 

29,4 29,4 

14,8 14,3 

15,3 14,6 

14,2 14,0 

9,8 8,5 



Table 26 (continued) 

TARSALS 

Calcaneum Overall length 49,0 47, 6 47 , 8 

Maximwn antero-posterior diameter 23,0 21, 3 21, 8 

Maximwn transverse diameter 21,2 21 ,0 21, 8 

Astragalus Overall length 29,2 31,2 29,2 30 , 2 

Maximwn antero-posterior diameter 16,4 15, 0 16,7 

Maximwn transverse diameter 20, 2 c22,5 20,6 22,8 

Navicular Maximwn antero-posterior diameter 30,3 20,2 20,7 20,0 20,3 

Maximwn transverse diameter 21,4 16,1 17 ,4 17 ,0 16,7 

Cuboid Overall length 23,3 19,0 20,7 21, 8 

Maximwn antero-posterior diameter 22,5 15,2 13, 8 14,4 

Maximwn transverse diameter 19,6 15,0 15,0 15,9 

External Overall length 13,0 15,4 13,2 13,7 
cuneiform 

Maximwn antero-posterior diameter 21,3 c22,0 21,0 

Maximwn transverse diameter 11,4 12,3 10,5 

Middle Overall leng-th 8,6 7,4 
cuneiform Maximwn antero-posterior diameter 7,8 6,7 

lIIaximwn transverse diameter 11,6 9,7 

Interna l Overall leng th 23,3 16,5 19,2 17,4 
cuneiform 

Maximwn antero-posterior diameter 11 ,1 9,6 10,0 7,9 



Table 26 (continued) 

----------~-

1·~l;;o1' A'r AilSALS 

Overall lene-th 87,3 79,2 77 , 3 

Maximwn antero-posterior diameter 
of proximal end 17 ,9 13,9 12 , 6 

Maximwn transverse diameter of 
fa II proximal end 14,8 10,5 10 , 8 

Maximum antero-posterior diameter 
of distal end 13,6 10,6 10, 8 

Maximum transverse diameter of 
distal end 13,9 10,0 9, 4 

\ 

Overall length 85,7 c88,0 85,8 

Maximwn antero-posterior diameter 
of proximal end 17,4 18,2 17 ,3 

Maximum transverse diameter of 
Mt III proximal end 11,9 12,1 11,7 

Maximwn antero-posterior di ameter 
of distal end 11,7 12,4 11,2 

Maximum transverse diameter of 
distal end 9,7 9,2 



IJ'ablc 26 (continued ) 

ME'l'A'l'ARSALS. (cont inued) 

Overall leng-th 

IH IV 

Mt V 

Maximum antero-posterior diameter 
of proxima l end 

Maximum transverse diameter of 
proximal end 

Maximum antero-posterior diameter 
of distal end 

Maximum transverse diameter of 
distal end 

Overall len€,-th 

Maximum antero-posterior diameter 
of proximal end 

Maximum transverse diameter of 
proxima l end 

Maximum antero-posterior diameter 
of di stal end 

J.liaximwn transverse diameter of 
distal end 

91,4 

14,7 

13, 2 

13,4 

11,9 

._-- -_ .. _-----_.-

85,5 811 ,3 

14,0 111 ,5 

8,1 8,7 

11,3 10,2 10, tJ. 

8,9 8,5 8,2 

77,0 74,4 

12,3 12,0 

8,8 8,2 

10,1 11 ,5 9,8 

8,7 c10,2 8,6 



11ATERIAL: 

139. 

FANILY HYA!<:NIDAE 

SUBFANILY HYAENINAE 

Species E 

(Fig. 16) 

L 2673 Right mandibular fragment with P2 -end P3' 

LOCALITY AND HORIZON: 

This specimen lS from ' 8' Q1-:arY'y, Langebc3Mweg, and is p:r'obably 

from Bed 3a. 

~ESCRIPTION: 

This f:::'aC}:-aentary specimen belongs tv an i mmature 

individual of a species which is compara::;le in size to H. 

abronia. The pef'manent canine is uneruptec :'ll1d is visible 

through damagE:<i portions of the alveoli of the third inc isor 

and deciduous c;:mine. Tliere are no ir.dicatior:s that P
1 

is , or 

was ever only partly The 

mandible 

present. 

is broken 

The P 2 and 

posterio:r- ar.d the nature 

erupted . 

of the other 

10\-ler cheekteet!1 is unknown. 

The P 2 ' \"hich measures 12,9 by S,8 nun , differs from those 

of other Langebaan\!eg IIyaenidae in that ther'e is n o trace of 

an cmte:::'ior accessory cusp and no swelling of t he cing'ulum at 

the anterior, end of the tooth. :::n addition, although a posterior 

acceSSCi'Y cusp is present, it is much smallel than those of thE> 

other species. The tooth has prominen1. ar:i-erior rmd :::,osterior 

keels and it is :::'elatively broader thau tho!"e of other La:1ge­

baam-/eg hyaenids . Both buccal and lingu~1. cingulaI' margins are 

markedly cOllvex, in contrast to the othel' species in Hhich these 

margins al'e more or less straight. 

The (c1 6,5 x 11,0) is morphologically very similar to 

P
2

, but is larger and relatively broader. The. posterior a c cessory 

cusp is almost identical in siZe to t hat of and is thus a 

relatively smaller and less significant feature of the - tooth. 

DISCUSSION: 

The lack of p 
~ 1 and the broadjOr-, a lmos t conical and -

P
3

, which lack anterior accessory cusps and have very 3mall 

poster' i or accessory cusps, r e adily di stinguishes L 2673 from the 



'" I IS ' I 

Fig. 16. Buccal and occlusal views of the Hyaenidae 

Species E mandible (L 2673) fran Langebaanweg. 



140. 

other Langebaanweg hyaenids as well as other species previously 

recoI'd d from SOUUi Africa. Its characteristics cannot be 

attributed to the. ontogenetic age of the individual, since other 

specimens from Langebaany,eg \'/hich belong 

co:nparable age (e.sr. 5/1966/1, vide infra ) 

teeth 'vlh ich ab~ morphologically comparable 

to .i ndividuals 

have unerupted 

t o those of 

of 

cheek­

adul ts . 

Since this species is so poorly represented , and since 

its c.ffini ties \"ere not determined, it is not classified below 

the subfamily level. Fo-::' the purposes of convenience it is 

designated Lang~bdanweg hyaenid ' Species E'. 
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FAHILY HYAENIDAE 

SUBFAHILY HYAENINAE 

Incertae sedis 

(Hendey , 1970a: Pl. 2A, B) 

MATKR1AL : 

( 1) 

L 9139 

L 12499/500 

Right 

::,pecimens are from Bed 

premaxilla \.,i th 1
1 

to 

left c. 

" I~ and associ~ted 

L 12850 - Xandibular fragments with right G and left P2 . 

L 12868 l1andibular fragments \.,itL i.ncomr lete P
4

• 

L 13042 - Left P
3

" 

( 2) The follo\ving specimens are from Bed 3a , • E' Quar'I'Y: 

(i) CxcavatiOil L8\" 1966/1 : 

5/1966/1 and associated pieces Parts of the skull a.'1d 

postcranial skeleton of 2. single i n1ilzj du2.} , 

including: 

Right 

p2 to 

left maxillary ""i th c and 

Right mandibular fragment with P4 and M
1

; left 

mandi bular fragmen t with C and P 3 " 

Parts of one humerus and one ulna. 

T\vo tarsal bones. 

Parts of four metapodial.:.. 

Or,,~ 1 s t J? hala >.1X " 

(ii) Exc3:;ation LEli 1966/2: 

L 10566 to L 10569 p4, M1 , p1 and 3 
I " 

1 
L 10802 tc L 10804 and L 10806 to L :u808 

P. rind 13. 

1"1 , M
1

, P
3

, P
4

, 

t!. 

(iii) Excavati-:::ms LBlo/ 1969/1 an~l LB\! 'I 07 CJ /1 • ..." 'I • 

A serl.:es of teeth pr'obably belonging to a single 

individual: 

L 15742 Right 3 dp , p3 and p4. 

L '157971>., L 15592, L 15896A, L 15897 Right C, P3' P4' H1 " 
L '15610 , L 15896B, L 1)898, L 15715 Left dP4' P 2 ' P

3
, P4 • 

Oe~2r isolated tee th: 

L 16055K Right ' 1 d • 

L 15824 Left 4 
P " 

L 15588B/A - Left 13 
" 
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L 15784, L 15596, L 16240D , L 16260 

L 160~5B , L 15854, L 16246 Left 

- Right C, P
2

, P
3

, P
4

• 

P 4 (t vlO ) , 1'-11 • 

(3) The following specimens are fr 'om ' E I 'Juarry, provenance 

unknown: 

Left mandibular fragmen t Vli.th F4 ' 

R::_ght mandibular fr'agment ",i th ?P 4. 

L 2055 

L 5731 

L 6378 

L 6379 

L 6380 

Right mandib:.:.lar j-ragment ~/i th parts of P 2 to Ml' 

~ight mandibular f ragment 

Left mandibulat- L 'agr:ten t 

L 1(746 to L 10748 Premolars. 

L 11 822 , L 11391 , L 12101, L 124233 

L 2054 

with P
3 

"Ii th M, , 
to 

and 

Seven !,}remclar' fragmen ts, one maxilla:;:-y f ragment and - t wo 

mandi~ular fragments. 

DiSCUSSION: 

O\-,inS- to certain :>imi lari tie s betVler.:!n the material 

assigned to !1yaena abl'c::ia, ~iecies B and liyaen.i.ctis preforrex, 

and to t he pOOl' defLJ.i tion of the charac ters of Species 

diffi culty was experien rr.:! d in identiiying the material listed 

above , although it 2<lmos t certainly does belong to one or other 

of t he se s,ecies. 

The Bed 2 Material 

Those s,)~ci rl1 c..J.1s fr om Bed 2 coulc belong to either H. 

abronia OI' Species B. For example, although the P 3' L 13042, is 

very similar co t hat of tl1_2 H. abronia holotype , it is an un-

erupted tooth :;e longing to a very youn g individual and ,_ ",hen 

fully develope d , Bligh t conceivably have t dken on the characters 

of the P
3 

01:' :"3pec.i.es B. It vould serve no use ft;.. l purpose at 

present to make t e:;l tative identificaticns of t he Bed 2 specimens. 

The Bed 3a Na ce!'i2.1 

The mater'.i.al l 'ccov(: r e d from excc\V2.tions i.n Bed 3a is 

mox'e impox-tant since a lar-ge number of sp(~c:imens , some relatively 

wel l represente d , are involved. Probably most of the specimens 

s hould be rcfe r'!'(;;;G to H. abronia ( a Bed 'J c.. 
- \ 

~peCl eS ), but at 

leas t one excep i: i 0)'1 is the P 4 ' L 'j 6055B, -..:h ich is virtually 

indistingui shat:e the H¥aeni:::ti:; Dref orf ex ---_. __ . ( a Bed 3a 

s pecies) , Hany of t he u..l1c las s ified Bcd 3.:::t s pecimens belong to 

i mmature i ndivi dual s and althoug h i n s i ze such t e eth are equally 



Table 27. Dimensions of unclassified hyaenid upper t eeth from Langebaanweg . 

p2 p3 p4 M1 
1 b 1 b 1 b 1 b 

5/1966/1 14,5 8,2 18,1 11,3 25,9 15 ,3 8,3 13 ,0 

L15824 - - - - 27,7 15,6 - -

L10567 - - - - - - 7,3 12,7 

L10802 - - - - - - .7,6 12 ,7 

L16055K - - - - - - 7,6 14 , 2 

L12500 - - - - - - 8,5 15, 6 
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close to those of the H. abI'onia and H. prcfvrfex holotypes, 

they arc morphologically more similar' to tIr • .:.: former. Some of 

the isola tcc. teeth other than P2 and P
3 

could perhaps belong 

to Species E. 

The bes t l 'epresented of the unclc.ssified Bed 3a 

specimens is the series from the excavation LBH 1966/1. These 

x'epresent the remains of an imr.:3ture in(1ividual of about the 

same ontogenetic age as the specimen referred to 2peciE:s E. 

The deciduous denti tlon is r.':>t r'cpresenteG, but only the IT'01ars 

are full r er'upted. The epiphyses of the preserved eleTl~cnts of 

the postcranial skeleton were not yet ':used . The teeth of this 

individual Clre similal" enough in size and mcrpholvgy to those 

of the H. · nbronia holotype to suggest tllat the tHO are con-

specific, although thc::re is a somewhat :u:lb.i.gt-:ous situation in 

respect: of the 112 of these two individuals. 

The M1 cf 5/1966/1 is virtually identical to two ot!ler 

specimens from Bed 30. (L 10567. L 10802). Hhile another (L 16055K) 

is more or 

of 5/1966/1 

less 

and 

intermediate in size and 
1 

the 1-1 of the H. abronia 

rror'pfl.010gy between that 

holotype. The }12 of 

the H. abronia holo"'.:ype is present on the right side Otily and 

is a small, single-rooted tooth. In 5/1966/1 it vias present on 

both sides and these teeth, ",hich ar:e unfortunately lost, had at 

least two, and possibl~ three .l'oote-. Sinse Bed 30. is later than 

Bed 2, the situntion in r especi.: of the Jvl2 of 5/1966/1 and 

L 14186 is the r'cve rse of \·,hat might have been expected. :;:f 

the se t wo spc cimL:ns e.r.: inaeed cunspecific, t:he explanation may 

simply be thai: the }f2, although be coming vestigial , vIas still 

very vari ably c.'.;'v'eioped in the species during t hat period J.n 

time involveu iy) the der;Js i tion of Bed 2 and Bed Ja. The 

signifi r::ance &t:tached ~~;) the diffeI'enc,=s i n t he H2 of the 

Viverra leakey~ f .com thesE. beds ( vide sv.pra) migh"!: therefore 

be un\·!ar'l' anted c 

It is tE::n t at i ve concluded that the unc lassified Bed 3a · 

hyaenid materib.l r Cj>Y.'esents at leas t t\;,O species and that these 

are probably !iY~t.:.n~ abronia and Hyaenictis preforfex. 

UnprovE'nanc ed 11(\ te r'i 2.1 

The un;n'()',id1anced material from l E I Quarry appar'ently 

also includes specimens be lo119 ing to more than one species . 

Judgi ng from the preservation of the mandibular f rag-



Table 28. Dimensions of unclassified hyaenid lOvIer teeth from Langebaamleg 

P3 P
4 

111 1 
1 b 1 b 1 b 

5/1966/ 1 17 ,2 9,2 17,9 ' 9,4 20,2 9,2 

L10803/6/4 16,2 9,3 17,8 9,6 19,1 9,5 

L6379 c1 6,5 9 ,8 c17, 8 c9, 7 19,8 9,8 

L15592 17,0 9,1 - - - -

L5731 19,"2 11 ,1 - - - -

L13042 17,7 10,0 - - - -

L16246/60 - - c19, 6 10,2 21,9 10,6 

L 15854 - - 19,0 10,2 - -

L16055B - - 17 ,5 9,5 - -

L15896A - - 18,4 9,3 - -

L2055 - - 18,6 10,6 - -

L15897 - - - - 21,6 9 ,5 

L9137 - - - - 21, 8 10,5 
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ment s an d t he dates of t heir discovery, the se specimens are 

most l ike ly to have come f rom Be d 3a. Conse quently , they too 

mi gh t be expected to r e present H. abron i a and !i .. preforfex , while 

in some cases at leas t, Species E is another possibility . 

An examp le of the difficultie s encountered in identi fy-

ing this ma t e rial is offe red t he ma.a.diDular fragments L 2055 t 

L 6378 and L 6380 . These s pecimens be longed to adult indiv iduals 

anc are , therefore, comparable to the holotypes of B. abro!" ia and 

!i.. pl'cior fex i r. ttis respect . L 6380 is much more robu~tly 

deve::'ope d than the mandible of the former , but the differences 

are such t!1at t he;' might be accoun t e d f or by i ndividual. intra­

specific variation. This ",ould be still eC'sier to accept if t he 

Bed 3a H. C'bronia v,as a larger varie :y of the species than 

t hat repres 2nted i:1 Bed The of L 6380 are 

Horn , but t hey are clearly appreciably smaller them the COI'I'e s­

pondibg teeth of Hyaena Spec..i.es B. Compari s ons with Species E 

al'e completely ir~conclusi ve O\ving to the nature of e :e 3ingle 

specimen referred t o this species . 

The nroblem become s more complex \<ihen :L. 6378 is taken 

into c on sideration. This s pecimen is still larger t han L 6380 

and it s eems unlikely to be conspecifi c with H. abroni a because 

of its size, althouyh on the basis of t he fragmentary teeth of 

L 6378 t this possibility ca"lnot be excluded . T:1is would be the 

most r e asonable i dentific3.tion if the Bed 3a 'Tariety of H. 

abroiiia Has lal ge :' than that fr om Bed 2. In the Ca8 p. of 

L 6378, the l'1 ature of t he cheekteeth preclude s the pMsibility of 

it bein g iden'::Lfl e d vlith Species E or Spedes E . 

The !Ilandib-.J.lar fr agment L 2055 compounds the uncertainty 

because in thi:; instance the corpus is actv.a -tly a little more 

slender' than t hat of the H. abl'onia it is 

still l a r ger' t han -chat of the !i.. pr e20rf ex ho lotype . It i~ 

al~.1ost inconceivable that L 2055 and L 637 8 could be conspecifi c, 

unless t here was in this spe cies a far gre Clter size range of 

variation thar.. t hose ob s e rve d in modern hyaenld species in the 

COUl's e of the pr e s ent study. 

Thi s uppear s to be ye t another si t'v:i'ttion \vhi c h wil l 

only be s a ti s f Cl,c t ol i ly r e s olved by the r ecove : y of add i tional 

mate ri a l and tl ETC seems little poi n t i n mak ing provision al 

identi fications ot' t he unpl 'ovenanc ed material a t pres ent. 
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GEHl':}~P\l , DISCUS:J r Otr ON TilE LAHGEI3AA:nlEG HYAEN IDAE 

On t he basis of the s pecimens p!'E:scntly available, the 

folloHing groupi n g of the LangebaamJeg HyaeY'i d Ole is proposed: 

SPECIES 

.Per'cr'c r:u ta ausn'dlis 

Hyae::a abronia 

.!iX.ael~ Specie s B 

Hyaena 

Species 

cf. abroll i a 

E 

HY<:tenictis pI'Ei vri'0.:x 

SIZE 

Large 

Hedium 

Hedium 

. Nedium 

Hedium 

Small 

PROVENANCE 

Bed 2 

Bed 2 

Bed 2 

Bed 

?Bed 

3a 

3a 

Bed 3a 

The unclassified ~aterial probably belongs tv one (,.1.' other of 

the listed spec~ts. 

The f/l'es2nce of unclassified mate1: io.l raises che question 

-:>f -"hethel' or ilC-: the various species which have Leen named 

arE' adeq~ately defined. There is no r'eal problem ...,i th PE:~'crocuta 

australis as the large size C::1.l1d sped alizt::d dentition of this 

species makes ~. t easy to recogni ze. The difficulties lie with 

the medivm- and small- ::;ize d species, "Jhich have rather' generalized, 

primi. tive hyaenid oenti tions. 

On pm'e ly theore tical grounds it might have been pre­

dicte d that it would be diffic~l~ to class ify the L~lgebaanweg 

~yaenidc, since this family vIas dive rsifying during the late 

:; liocene and early membe rs of ne", line r' ge", ... ,ould exh,. bi t only 

sli ght diff e renc e s frorn the archetypes. "'Jy the Pleistocene l.ilose 

hyaenids which ~re known from Sou t h Afr ica vJere ,,,ell advanced 

on the ir particu l ar' lineages and I conse qucl1tl~r , they can be mor'e 

readily dis tiu9uished f rom one anothel'. 

The evolutionary history of Hy~~ and Hyacnic t is as it 

relate s to s pecies r ecorded from South Afric <l (fig. 17) is 

visualized a s £olloHs: 

(1 ) The late Pliocene H. abron ia from Langeba anveg and the mid 

Pliocene i,l. pyrenaica fr om Europe ar'e regarded as the earlie st 

l'e cor'ded rep r esent atives of tr.r:. H • .!::ya:?l'1 C1. and H. b X'1:.ntJea 

lineages respective l y . 

The J-l . hYaena l i neage , uh ich i ncludes H .~. makap~1i from t he 

Tr ansvaa l , h'as a conservative one \vr,icp l.mderv;ent comp ar'a ti ve l y 



Fig. 17. Tentative phylogeny of some Hyaenidae. 
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li ttle chanGE' from the late Pliocene om/ards. The differ­

entiation of tnis lincage might \vell have taken place in 

Africa. 

An ancestor cf H. urunnea probably entered Afr'ica from the 

north during the Pliocene. It is first I'ecorded in South 

Africa C.urir!g the l'1akapanian (S\yartkrans) and it app2,!'ently 

replaced :!i.. hyaena, vl-Jich is last recorded eai.'lier in the 

age (Hakapansgat). H. bellax, c3llOther Hak<'1r-anian specie~, is 

:probably an off-shoot 01 <:he H. brlNmea lineage. 

( 2) Species R probably aI'ose from an immediate ancestor of 

H. abroni.a. The problematical H. namaquensis from Kleinzee 

( see Ewer, 1967) !"!lay be related to Species B. 

( 3) Anoti-ler li!1e2.ge which must have had ito::; beginllings during 

the PliocerlC is "that ",hich includes Hyaenictis preforfcx 

and H. fc:;:'fex . I t is not knovm to have survived the 

Hakapall i an. 

(4! Species E is a problematical form \"hose affini ties ar~ not 

The r'ecorded late Pliocene Hyaenidae of South .'l.frica 

thus include one species belonging to a lineage which is still 

extailt (li . .9bronia), one species which has a Pleistoc:ene descendent 

(:!i.. preforfex), t\oJO which apparently became ex tinct vIi thout issue 

( Hyaena Species B and Percrocuta australis), Clnd t\<JO of uncertain 

affinit.i.es r . \ li. !2.amaquensl s and Species E). 

This apparently complex associ a 'Li 0;:'. of hyaenids is not 

unique. Kurtt:!!'l (1953) has investigated C;linese POi'ltian hyaem.ds 

and at a single occurrence (Loc. 49) the follO\,,1.ng species ",e :r 'c 

r ecorded: 

Icti ther'ium 2.~lAd:':[.:!:. , I.. " sinense", I. \-Iongii. I. nyaen~ides , ? Lycyaen~ 

dubia and Crocuta variabilis. 

Kurten's (1953) re-assessment of this material led to 

the conclusion that I. tlsi.nense" is prsbably a slightly aberrant 

I.. gaudryi anJ. ? 1. dubia is an aberrant 1. hyaenoidc s. C. 

v ar'iabiEs \laS subsequently r cfcrred to Pcrc!'ocuta ( Kurt~n , 1957.£). 

The Loc. 49 hyat~llids thus comprisc a PercI'ou.lta and thr'ee species 

of Icti theri um , tile latter including two ai,e!'!'ant specimens 

p:r'cviously r efer'!'ed to other sp(Ocies . This i~ a re},larkable match 

for the Pe~(;rocuta, three smaller' hyaenid species a:'ld tvlO 



pr'oblematica l sp eCiJr:2n s from the South African Langebaanian. It 

is probably experting too much to suppose that lie namaquensis 

and Species E c an be disposed of as satisfactorily . as the 

Loc. 49 1. IIsinelJse" and ? l;.. dubia, but the imp ortant point is 

that there are precedents for aJ1 association of hyaenids such 

as that recorded I:or the Lan~ebaanian and at Langebaan,,,eg in 

partir-ular. Hh.i Ie t~1is does not in itself validate the 

conc2..usi ons reacged he:;:'e ~ it 3.ues mean t hat the variety of 

species represent~.c. at Lange baanweg is not VU'lex;)ected . 

Although it is usu;:lly accepte d that Hyaen~ arose from 

the ictitheres durin g the Pliocene, there is as yet no unanimity 

as to \<lhic..h1 i f (U,y , of the recorded species is likely to have 

been the actL~;;,.i c.r.ces1-OI' . Thenius (1966) concluded that Hyaena 

\<las derived ire;:1 I. robustum, while K'vlI' t~l1 (1971: 144) states 

that, "The modern genus (Hyaena) presumably e""Qlved from a 

Palhyaena ancestor il • By Palhyaena he presu!1'\a~ly means "I." 

hipparionum of the Eurorean Pc~tian and "I. \1 'oJongii of the 

Chinese Pontian. 

I n an earlier study on the ictitl1eres, Kurt~n ( 19)4 ) 

tentatively concluded t hat t he recoI'deci s pecies could be grouped 

as follo,,,s: 

(1) 1. vlOngii, .! .. hippaI'ionu.m 

(2) I. I'nbustum, 1.. Uaudr'yi, !. t auricum 

(3) 1. sivalense , 1. hyaenoides, ?L indicum 

( Not mentioned : I. orbignyi, a sma~l s pecies occupying a somewhat 

isolated position .) 

Kurten has thus a pparently favvarE'd cierivation of Hyaena 

from group (1), ",hile Thenius thought tl~,: genus derived ':rom 

group (2). Perhaps both ,,,ere right .:md Hyae~ is polyphyletic 

rather tha.'1 monophyletic in orig in. It has already been suggested 

that t he early ancestol'S of !I. hyaena and H. brUflnea vlc re differ­

entiated by t he iflid Pliocene and t hat t he former may have 

arisen i n Africa and the l<1tter in Europe, or a t l east Eur'as ia. 

The mid Pliocene Has also the time \1ren the icti theres ,,'ere at 

tl1e peak of thei r.' I'adi ation and, although they helve yet to be 

recorded in .'\ fric'.'" it is ' pI'obably s afe to a s svme that they 

,,re re presen t on t h i s can tinen t as \Tell. COli.5cqucnt ly , there does 

seem t o be a t'cr~s onable possibility tlH t Ji . hyaen~ and H. brunnea, 

did evol ve fr'om t \"O diffel'en t. icti therE' sl1ecies . The comr.ton 

,1l1cestor of the t\,:o species lfiay thus date back to the lIiocene, 
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and the characteri:::,tics \"l,ich they share Jl1ight be the result 

of parallel ~volud on rather than a close p!lyl eti c relationship . 

In recognition of their long independent history, it is 

proposed that the .~. ~yaena and H. brunnea lineages be differ­

entiated by givir.g the ir members separate subgeneric status. 

SU::"genus Hyaena 

Type species: !~yaen~ hyu~~c: Livl,l1aeus 1758 

Diagnosis: Hyaenidae usually uf medium and r'c:tained 

in late Pliocene forms; anterior premolars only 

moderately enlar'gen even in the lncst advaLlced forms; 

j':1 metaconid lc:..rqe. 

!:t~'atigraphi: :::'ange: Hid Pliocene to Holocene of Africa and 

Eux'asia. 

Referr2d species: Hyaen:" abronia (!i.. makapa.'1.i Toel'ien and H. 

prisca De Serre.; inclv.c1ed as subspecies of 

H. hyaena) 

Subger.us Parahyaena 

Type species: Hyaena b'Y".mnea Thunberg 1 820 

Diagnosis: Hyaenidae of medium to large size; P
1 

';y 'the late Pliocene; anterior premolars 

in the 71eistocene c;pecles; H1 metaconid 

or absent. 

and M2 
2 

lost 

much enlarged 

often small 

Stratigraphic range: HiS. PEocene to Holocene of Eurasia and 

Referred spec::'es : Hyaena bellax EveX'; H. breviX'ostris Aymard; 

!i., pel: 'J.'ieri Croi ze t & J obert; H. pyrenai ca 

})F!p~l:'et . 
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FAHIL Y FELIDAI~ 

SUBFAHILY NACHAIRODONTINAE 

Hachairodus sp_ 

( Pl. 9, 10, '2) 

L 20505 Parts of skull of a singlp. indi vidu2.!., including: 

TENTATIVELY 

L 11890 

L 6386 

Isolated 

p3 to 

or 2 
; right 

1 
M ; left maxillary 

maxil13,I'y f':'agme!. t "lith 

fr'agment with p3 "::1d 

Rignt r.!andibular fragmen~ Hith part of 11
1

; left 

mandi.bular fragment with M,. 

REFERRFT) MATE?IAI..: 

? Left 13. 

Right mandibular fragrr.,=n t. 

C and 

p4. 

L '2641 Right irlandi bular :!'agment with i!lComplete P 4 and M1• 

LOCALITY AND HORIZON: 

These specimens are from Bed 2, l EI Quarry, LaHgc::'aanwe::r. 

DESCRIPTION : 

The fragmentary skull ( L 20505) belongs to a r'elatively 

?rimi ti ve and 

being suggested 

and the right 

moderately large machairodont, tre 

principaJly by the presence of 
2 P of this specimen have been 

primi ti ve 

p2. Both 

lost, but 

character 

the l eft 

their 

alveoli are pI'ese rved. The left alveolus (4 y 4 mm) indicates that 

the tooth was small, circular' and sing: c.-rooted, w:1i le the right 

p2 \-las evider. t ly a little larger, ante! 0-}iOsteI'iorly elongated and 

double-rooted, t-he alveolus measuring 6 x 4,5 'ffil'. 
The isolated incisor of L 20505 is a V/orn nnd rather 

nondescI'ipt tooth and only because o£ its ',iirec t association 

'vl-:..th the remainder of the skull is it ic.entified with L~1is 

species . 

The right C is largely intact, exceF-t for some slight 

damage to the I'OOt. I t is a relatively l"'r-ge tooth (Table 29), 

the overall length along the anterior curve being about 120 mm. 

The root and crOKn make up approximately eq"al parts of the 

tooth. The root 'lS somewhat bulbous Eh'1d its contact \vi th the 

neck is therefore cleal 'ly defined. The crown is transversely 

compressed and has a diametrical index of only 0,46. There are 



Table 29.. . Di:ne::!sions of the upper teeth of Machair.)dont i nae 

fr om Lange baamreg . 

?I 1 or 2 
1 

b 13 ,8 

--~------------~---.---------~--~-~-----
1 
b 

b : 1 

24 , 2 
11 , 1 
0 ,46 

-------~ 

-----,~, '-~-------li---

1 c15,6 

b 7 ,0 

- ---- .... ,~.- . - ,-.. .... 

1 37 ,4. 

b c12 , 1 

----------.. -~~- -----+~,--~ 

trans. 
"' . .... :l.am . 6y3 

Allt - post- I 

~~ _ ____ ~diam . L_. __ Ll_. ,_5_ . ..;....._ 
i Q _ p-r 1 I 89,0 

~~----L---
L ___ -__ 

'---------
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prominent anterior :md postel'ior ~:cels and these are finely 

serrated. The an t 2l'ior sel'rations arE:: less distinct and, unlike 

those on the posterior keel, they are absent for about 3 mm 

from the apex of the tooth. The posterior keel is rectilinear, 

but the anterio!' one curves lingually tOvla,cds the base of the 

crown. 

The J.'i ght p3 is damaged , but the l eft is intact, except 

for the apex of t~le px"l1cip.J.::' cusp wtich is lost. It has 

pI'ominent anterio~' and postex'iol'accessory c ..... .:3ps. the latter being 

the larger of the two, 'whi le there is -m acd i tional small cU.sp 

situated at the posterior' end of the tooth. This cusp is in 

r:lose contact Hith p4 and the pressure brought about by this 

contact has !'(; . ..;ulted ;n G.amage to its enamel surface. The same 

appli e s 1.n the C2..se of the right p3. These teeth are relatively 

long and naITO\v. 

Both the left and the complete. They aI'e 

also long and nax'I'ow, with the protoconps much reduced in size. 

They have promi!1ept ectoparastyles, whicn are, hoy/ever, much smalleI' 

than the parastyles. The ectoparastyle, parastyle and paracone of 

the left p4 are about 20,5 J'llr.' 1.n leng~h, while the metastyle, 

,,!hich is the longest of the cusps, measures 16,5 mm. The r oots 

supporting the protocones aI'e anteriorly direL:ted, their dorso­

ventral axes being in line \vi th the apices of the paracones. 

Altl:ough the C and p3 of this specimen show no obvious signs 

of wear, the spearing surfaces of the p4 pe:::'acones and metastyles 

tire hE.:.:.lvily " .. orn, \"hile the protocones have been all but worn 

a\vay . The lingual surfaces of the paril",tyJ es and ectuparastyles 

are also slightly Wor.1. 

The preserved right 
1 

N is 2.ls0 worn and little of 

crown remains. It is single-rooted, but nas a slight transverse 

elongation. The alveolus of the miss ing left 111 shmvS vestiges 

of tl.-te more pI'imi ti ve double-rooted conch tion. 

Little remains of the skull itself and t he dorsal edges 

of the preser'Ved parts a:::'e heavily abraded . The laI'gest piece of 

the s kull which is preserved consi sts of that part of the basi­

cranium which includes the glenoid regions and the intervening 

basi-sphenoid. The glenoid fossae are C1,PPI'ox::':nC'l.te ly 13 JnJn belo,,! 

the l ev c:: l of tr,t.: basi-spenoid, the l'el;:;.-t::i V02 positions of these 

featurL s being characteI'istic of the machairodonts. In the modern 

feline skulls used for comparative pUI'posc.s during the present 
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study the glenol<:' fossae and basi- s phenoids ~ve re all more or 

l ess in the samt: planes . This characteristic of L 20505 is 

also illustr'at ed by the fact that the i nfer'ior mar'gin of the 

left post-glenoic. process is about 25 film belo'" t he level of 

the inferior margin of the external audi tory meatus, In a 

yo:ung adult lioness skull of similar oyerall size (SAN 3511 5), 

the corresponding figure is aLout 15 mm. 

Both halves of the mar>dible of L ?0505 lack the dorsal 

mar'gin.s of the coronoid proc.es~e s and t!rle corpora anterior to 

11
1

, The characteristics of the fossil w'e clearly illustrate d. 

by compari!:>ons vIi th corresponding parts of rhe mandible of the 

:nodern lioness refe r rej to above, The tHO specimens ar'e similar 

in overall size (Table 30), but there are marked differences in 

individual c harrJ.cteri stics . In the fossil the angular r egion is 

dire cted buccally, \"her e as in SAN 35115 it i:: directed posteriorly . 

The moc;t striking rli fferences a,ce in t he coronoid pro..::esses. 

Although both t !1ese processes are damaged in the f0ssil , it is 

eVldent from t he' configuration of the masseteric fossae thn.t 

li ttle of the most dorsal pa!'ts is in fact missing and , as is 

characteristic of all machairodon ts, the processes are 10'" 

relative to those of the lioness and , indeed! other felines as 

well. In addition, the anterior margin of the ascending ramus 

is JI~ore steep ly inclined and the coron oid processes are broader 

antero-posteriorly. 

The left 111 is i n tact and the tooth is r e latively 

i :)11g and nar1'Ow . Superficially it appears to consist only of a 

protoconid and paraconid, the former be il:1~ at C".A. t 20~~ longer' ".::h an 

the latte r. The cingulum of the most v)ster'ior part of the 

t ooth is slightly bulbou3 , its outline i11 occlusal view not 

c onforming ".,i th t hose parts an ter'i or to i;: , whi le there is a 

barely discernable notch on t he posterior' keel dorsal to thi::; 

r egioH . The keel posterior tc this notch and dorsal to the 

bulbous cingulum is very finely serrated, the serrations being 

smaller than those of t he C. This region of the tooth may in 

fact be the talonid \vhich is in the phyleti c process of being 

incorporated with the protoconid . Both the ? rotoconid and the 

paraconid have 'ell-developed sht-:al 'ing f;:>':cts ','1'orn on them and 

there is an additiona l she.:n' face t resul tin] fl'om occlusinn Hi th 
1 

H \>lorn on the buccal surface:: along the contact between the 

' talonid ' and pz'otoconid. Tbe c az'nassial notch is fairly pr ominent 



Table 30. Dimensions of t h e lower teeth and mandiblec of l,Iachairodontina e 

from Langeba.am'leg , compared , .. ith those of 3. you..'1g adult 'pant her8 1" 0. 

--_. - ----.- - - -;-:-: _.- --~ .-

Ha(:ha i rod"l.ls. cf 0 rlhchai Y' QiUD 'I Panthe .i:a "1 I L20505 L12641 I L638G -I 0,,;e3-5o 1 t : 
';:lIlk . I J ___ __1 ___ -

P3 o,l veolus 
1 12 ,3 I c1 2 , 0 I I 

, ./ , , I b I ~ ~ .... ,I . - I ! 
-~ '--~' , --;0,;'·-1-:--- -;-- -- -1 

P4 a lveoluc b I . 9.'i I ::.J 
1 I 

1 ~ ,0 I - I 1 

I ~-=--1' ---I 
t----

b 

1 c2),O 
J>l1 

b 11 , 2 
--~-----. -- --~--~ 

o - M1 L_9g ,O ~. 
I - ~ 

_. ____ _ .. ~_ "., ___________ ~.~ - P3 ~~:::~ __ ~ •• _-___ ~ .. C~7 '~~ •• •. -.L~~~~,tl _~?~o_. ---11 

_:~~~Lgh~_0f cor~_~~~~ ·~.o p) ,,____ I .... ____ J _c}3,O l 037, 0 40,4 , 

_::~~~~th Of~c.~.~~~:_~f1t eri or.:~ . P3._. __ ~.~ J-.. , 
_':=~e·ht of corpu s _bel~~ ________ ~ 

::Jr2adth of c or pus be low 1':1 

20 ,0 
. ___ . __ . ..1..-- 1.,-. -~ -

i I 35, 9 
-~~.-

·-~lra:~-.-;i.am~. ;~ e r .~~.,~~~~~;:i~~='==_ _____ ._~ ___ 40 , :~--·-J~--=----I\-----· I __ ~~~-l' 
Di s tu.nce bf:'\ueen r- O:::I;C'l ' :" C l' 0nds of cOllrlyl e a nd. I"C ~ o't~ I ) I -t 7 '~ 0 I ...., ,,, _. -... I ..J , 
-~.~---~---.--,--" ___ ' __ O·_ ' _ .· __ . __ S __ _ ._____ ...:._. __ _~ __ .J __ ~ ____ _ 
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and ther'e is a .3iight groove on the buccal surface ventral 

to it which extends almost to the base ot' the cro'vm. 

The r igh t H 1 
has lost the paraconid and supporting 

r'oot. I n t his tooth the 1 talonid' is not I'cadily demarcated 

since the serrations and notch separatin~ it from the pro"Lo­

coniC. are ab..,cn t. The transve rse fract",:t'ing of this tooth at 

the carnassial notch has ::: evealed the p,£'esence of an additional 

root beneath t!1e protoconid . This root is relatively s'1lall and 

is situated on the buccal ::;ideto\ia::cds t:he midpoi nt of 'Lhe 

tooth . :1: has a slight antero-buccal inclination cilld s e:::'ves to 

anchor the M1 very firmly in the mand:.ble. It is pr'esumably 

also presen-: on the left M
1

• 

Tte isolated ? 13 (L 11890) and the mandibular fr'agments 

(L 6386 , L 12641) are only tentatively grouped with L 20505, since 

the n-:ttur'e of the spf>cimens precludes conclusive comparisons. 

The c rliWYJ of t he incise!' consjsts of a hi gh , rather 

conical cusp, t !1e sides of whi ch are keeled and serratec. , the 

lat ter characteristic sl:]ges tiY1g its machairodont affinities. There 

are tHO small project:'ons E'r'om t he cingullL'1l situated jus t 

poste rior to t he keels . It is a slightly larger tooth than the 

isolated incisor of L 20505. 

Th:: n,ore complete of the t HO mandibular fragments (L 12641) 

lacks the ascendins r'amus and angle an(i, all the t eeth are lost 

or damaged. The c orpus is long and 10\v, but i s relatively broad. 

The infe rior margirl below +,he c hcekteeth is rectilinear. The 

symphyseal r egion :'s high ;:md broad and ther'e is a small 

mental flange (crest) , which arises from be 1 0\", the large r' and 

most anterior of tt:'..! L l O mental foramina . 

The dOl'Sal. surface of the symphyseal I'egion i s damaged, 

but of alveoli of and aI'e preserved. The se 

tv/O teeth Here C<:1tero-posteriorly elongate d and although t hei r 

dimensions cam,at be accurately measured, it is evi dent that 

the C 'vias arpre ci3bly larger than It is also a li ttle 

more posteriorly ~, i tuated . Since their alveoli are :aot visible, 

it is probable t he and I2 wert'.; much smaller than 

The alveolar margins of the symphyseal teeth mus t have been 

,,,e ll above the le':~l of those of the c hecKteeth . 

The postcanine diastema is long CU1r1 at about its 

midpoint is a small alv201us (2,0 x 1, 5 nun) , which contains the 

root of a vesti oial premolar. The P 3 has been broken off at 
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the roots , but it was clearly a much smaller tooth than P
4

. 

The itself is badly damaged , but it a pparen tly made up 

of a princ1pal cusp, anterior and poste rior accessory cusps and 

a smaller cusp projecting flom the posterior cingulum. Of the 

M1 only the ante rior root and part of the cro\m which i"..: 

suppC'rts is ;;rese:r'ved. In addition to the post-mortem damage, 

this tooth was reduced tc its present state by }oeavy Hear 

during life. I'!: la('1(s tl!e additional small I'Oot beneath the 

protoconid which is visible in th~ right Ml of L 20505. 

In as far as comparisons between L 12641 and !he 

mandibular fragments of L 205C5 are pos_,ible, it appears that 

the specime:'J.s are essentially similar , althougi1 L 1 2641 has a 

9roader COIpUS. Th::'s may, hOHever, be accoun'.:ed f0r by t he fact 

that it helong2d to a more aged individual, a judgement ""hich 

is based on the more advanced weal' on its 11
1

, A further 

Lldication th;;l.t L 12641 belongs to a machairodont which ',!as 

similar in s:ize to L 2050~ i.e: the fact that the right 

maxilla of the latter specimp.n matches the ref:=rred mandible 

reasonably well. If t~e twn specimens are indeed conspecifi_c , 

then the C of this fox'm must have projected C'utside the 

buccal cavity when the mouth ,.,as closed. 

Th':: second mandible fragment (L 6386) lacks part of 

the symphyseal r egi'Jn and those parts }iosterior to The 

damaged roots cf tl'1e C and P
3 

are still in place, "'hile the 

lingual surf3.ce of the P
4 

alveolus is still visible. T!1is 

specimen is generally similar to corresponding parts of L 12641, 

al though it; s more r-vbust , has larger mental foramina and does 

not have a v"e ~tlgial premolar anterior to Ther'e ia a 

mar'ked cont:cast in the relative robustness of the mandibular 

corpera of L 63R6 an 0. L 20505 and, a::' ti10ugh this does bot 

necessarily prech:.de their being c onspecific, it is possible 

vexy 

that L 6386 acd perhaps also L 12641 belong to CI. larger 

species. Such a species is rccordc=d from Bed 3a (vide in.fr-a). 

DISCUSSION : 

Ther-e h3.s been a considu'able amOtult of confusion in 

the past cOnCel"!linsr the taxonomy of the HachaiX'odontinae and 

only five genera art:. r-ecognized here. They aloe HomotheI'ium , 

Dinobastis, t1c:CJarltereon ar>d Smilodon, \-Ihi ch Here all apparently 

confined to the Pleistocene, and the Fliocene genus l1achair'odus 
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(see Kurt~n , 1963~j Th0.nius , 1967). 

ThE: folleNing characteristics we r'e il'.::.:luded in a 

diagnosi s of Hachairodus Kaup 1833 by Pilqr'irn (1931: 128): 

"Hachairodontinae of large si ze ••• j upper canine very large , 

stout. long , flat1:>2.1edj ••• mandible 'vith deep ;;ymphysi s; carlines 

and incisors elevate d con sJ. dcrabJ..y above the level of the back 

teeth, 'vi t hout mental proc,=ss C'vlt vIi th a prominent ment.J.J. crest ; 
4 •• • P vri th protocone Vleal(j paracone and pal.'astyle ",ell developed ; 

with an extra cusp anterior to the parustyl e (ec t opari::.style) ; 

• • • H1 vrith vestigial metaconiri; ,: 

If the ClASp .'eferI'ed to by P ilgr'im as the' metaconid ' 

is the same as that t entative ly identifJ.~d Lere as the 'talonid', 

then the Bed 2 ma c hai rodont material is acc.omodated quite vell 

by t he aLove diagnosjs. 

In addi -t:iO.l , the r e tention of p 2 in L 20505 , and the 

relat i vely largt:: size of P 3' vesti~ial ;mterior premolar .md 

the i nferred relative sJ.zes of the symphyseal t eeth in L 12641 , 

are all primitive characters in the Nachairodontinae Vlhich are 

probably sufficient to distinguish t he species from thos2 

referred to the four l-leistocene mac hairodont genera . 

Thf' Bed 2 machairodont is therefore r eferred to the 

genus Hachairodus, but its specific i denti ty is uncert a i n . The 

C of L 20505 (24 ,2 x 11,1 mm) j.s similar in size and other 

r'e s pects to tha t of the HakapaYJ.ian Hachairodus transvaalensi.::; 

from Bolt's HorkinSls ",t Sterkfontcin (24,5 x 12,1) ( Broom, 1939). 

However, the isolated u~per c arnassial referred to this species 

by tjI'oom has much l-1.rger parastyle shor'tel' metastyle 

than t hose ;l'om LCLYJ.gebaa:;.\Oleg . There is n o certainty t hat the 

Bolt's \'Jor kings p4 ar...! C do belong to the same species, but 

if this is so th2n the Langcbaamleg 1'1acl1aiY'odus is clearly not 

H. transvaalensi~, al though it mi:;h t be an ancestor of this 

species. 

TherE: are no other named rnachairodonts from South 

Afr'ica to which the present mate rial Ccl.l1 be r eferred and 

comparisons to pre', iously l'E..cor'ded Em'asian species \/er'e in c 011.­

clusi ve. Since i. t may pI'ove to be conspecl.fic wi th one of 

the latter, it J.5 f0I' the present not i dcll-::ified at the species 

l evel. 
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L 11846 
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FAHILY FELIDAE 

SUBF'AtlIL Y BACHAI RODGl'TTINAE 

Incertae sedis 

(PI. 12) 

Incomplete left C. 

LOCALITY AND HORIZO;'l : 

This Spf" :imen is from Bed 3a, ' E' Quau'y, Langebaan':,reg. 

DESCRIPTI ON: 

This canire, which belongs to a r.lc:.cbair~dom: of large 

size, has lost part of the cro'Yffi, hut it hds an estimated 

l ength alung the an t\:'ri or' curve of about 200 mm which is 80 rrurL 

lrrr: gel' th2..'1 the of the Bed :? Hachairodus. The length of 

the restored pa,rt of the crown may, hO\lever . have been e ';<aggerated , 

al though the everail lenoth is most unlikeJ..~ to have been less 

than 180 mm. The tCJth is very narrOVl al1d ' has a diametl'ic2.1 

index of only 0,39. The anterior ar..d posterior keels 0';: the 

crOv,TI al'e serrated, the postel'ior serrations extending about 35 mm 

c loser to\vay'ds the x'oot than those on the anterior edge. It 

differs from the c;:mine of the B2d 2 species in this respect, 

since in the 13.tter the anterior and posterioI' serrations 

terminate in a"uout the sa'11e hor izontal pla11e. The caninps of 

the t wo species also differ in 'Chat both xee Is of L" 1846 are 

r ectilinear, vYJ,=reas the anterior keel of L 20505 curves lingually 

towar ds t he :'i)::~. Conse '1uen tly, in the ~.arger species all the 

anterior seU',:;l,b.0l"13 are 'visible in buccaJ. v:; ew , \",h; le in the 

Bed 2 species they a: ~ all vi si blc ~rily in an teI'ior and lingual 

view. There is 1)0 appreciable tl1ickening of the l'OOt of L 11846 

as is t he case wj th L 20505. 

DISCUSSION : 

The C of this species is larger than all previously 

described spcc.imcl'1s from South Africa and the Bed 3a machairodom.: 

is clearly not :-~ o!,:3fJecific vIi th any of the named local species. 

It was previously 'C .... ntati vel y re fe !'I'vd to Nachail'odus (llendey, 

1970~), but it is now c"ms idered i nadvLsable to attempt i denti ­

fication on such limited grol,mds. Its i c1enti ty may well be 



~56. 

establishe d if mo::: 'c material of the same species is recovered 

at Langeb aanvJeg 0:::' at other si tes of comparable age elsewhere 

in Africa. 

The fact that the two 'E' Quarry machairodonts are 

recorded from diffex'ent units in the stratigraphic succession 

suggests that they might not have occup:i. ,ed the area contempor­

aneously. These lax'ge predators a 'l'e, hO','Jever , VP.I'Y poorly r'epre­

sented at the s;,te and this supposition is, therefore, very 

insecllI'ely based. Since the 1:;\{0 species eviue:1tly differed 

considerably in size, it is liKely that their preferred prey 

also diffex'2d and , t.:onsequently, they !lp.ed not have been in 

2.cti ve c ompeti tion ~'li tJ'l on2 another. Taking this into account, 

together ",ith t!'le inferred broad contc:mporan~ity of Beds 2 and 

3a, it may yet p:r'ove that both species C'cc\..l!Ted in the ar'ea 

at the time of the deposition of both b~ds. 



HATFRIAL: 

L 16055C 

L 31 ~9 

L 15608 

L 15788 
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FAHILY FELIDAE 

SUBFAHlLY FELINAE 

Felis aff . issiodorensis Croizet & Jobert 1828 

( Flo 13G) 

Left mandibular fragment with C, parts of P
3 

?nd 

P 4' and M1 · 

Right m:mdibular fragment vii th 1-1
1

, 

RiUht C. 

Left p4. 

LOCALITY AND HORIZON: 

All these specimelJ.s are iL'om ' E' Quarry, Langebaam.,reg. L 3199 Is 

of unknown prov~nance and the o>-:hers are fro'll E~d 3a. 

DESC.t<IPTION : 

This material belongs t<' a felid which ",.,as similar in 

si ze to the ~f\odern lynxes . 

The C is comparable in size to those of large indivi­

duals in the available series of . modern FelL; caracal ( n = 19), 

but differs in that the groove on t".le buccal surface is longel' 

and deeper, ",hile the antcro-intex'nal keel is more prominent . 

The p4 is similar in all obsP!'vahle respects to the 

p4 of large illdividuals in the F. cardcal cOJflparative series . 

The more complete of the mandibular f:.:'agments (L 16055C) 

has a longe r post-canine diastema than any specimen in the 

comparative and, as a result, the to 1'1 
1 

length is 

also greatt:r. The other specimen (L 3199) may beloT19 to a 

female, since the 111 is much smaller th a.'1. t(iat of L 1 6055C . 

HOHever, even though this tooth i s a:'so smaller than thOSe of 

mdles in the comparative series, that PaJ:'t of the mandibular 

corpus which r emains is as large as corre:>ponding PaJ:'ts of 

the mandi bles of male F. caracalo This suggests that the fossil 

species \vas some\.,rhat lax'gel' than the extan '-: South African F. 

caracal. 

The C (laS a larger' root than any specimen in the 

comparat i ve series and the g:::'oove on the buccal surface of the 

crOHn is more pronow1ced . 

Although the and of L 16055C are damo.ged , they 
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appear to be simi lar to the cOI'I'esponding te-eth of F. caracal. 

In addi tion to t he diffeI'ence ir.. their sizes , the tvlO 

knovm lower c arnassials also differ i~ that the smaller (L 3199) 

has a l ess prominent talonid. The H1 of L 16055C has a very 

small Inetaconi d, 'while in L 3199 there is just a trace of this 

cusp still visible. The former also ha s () slightly more 

prominently developed buccal cingulwn. Both s'pecimens have a wide 

and deep caElaSs i a l notch, \,!hich contras ts with F. caracal in 

which the notch i..;: c:losed and terminates £\u'·i..her from the 

c ingulwn. 

Although the provenance of L 3199 is not recorded, the 

prese rvation and adhering matrix suggests that also came 

from Bed 3a. The observnble differences between '(he 10v!er 

carnassials of th€::se t,,/o specimens are probably no greater' 

than might be expected in a single species, v,hi le the si ze 

difference is certainly wi thin r eas onable limi ts (Table 31). 

There are, thp. refol'e I no grounds for belie'lin g that more than 

one species is representeCl. by the mate:;:'ial listeu. ai.Jove. 

DISCUSSION: 

The moaern felids of southern Africa radge in size 

from the small Felis nigripes, thr'ough ~. libyca, I. serval t I. 
caracal, Panthera pardus, Acinonyx jubat us to the large P . leo. 

A simi lar range of species of differing size are record.ed 

else\"ne:'e in the '"orld. Dental and osteological characters of 

certain species in any given area may be such that they can 

be most r ead::'ly di stinguished by their siz:e. However , overlaps 

in the si ze range of vari atic:1 in species can lead to great , 

or even i r..superable problems in the cl.assification of fragmentary 

remains. A further' complication 'vi th fo.:;sil popVl a tions is that 

these may compri se individuals whose average size is greater or 

l ess t han those of extant populations. 

It is he re asswned that the small f e line from Lange­

baanwe g is most c losely r e lated to t he modern s peci e s which 

are closest to it in size , i.e. the l)mxes . vlhile it is here 

r egarded as a lynx , it might alternative ly or additionally have 

close phyl e ti c lir.::Cs Hi th the \Vi Id c at an. l ser'val group s. 

Lynxes are wi.dely distr'ibuted in t he OlJ and NeH Horlds and 

a distinction is made between the essenti a l ly HolClrctic Felis 

(Lynx ) and the essentially Ethiopian and Oriental Felis (Caracal). 
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Table 31. Dimensions of teeth of the Langebaanweg Felis aff . i ssiodorensis , compared vii th those of some other lynxes 

---
C p4 M1 C - 1,1

1 P3 - r.1 1 
1 b 1 b 1 b 1 1 

L15608, L157 38 c8, 8 7,0 17 , 6 8,4 - - - -
b.D 
(!) 
:-; 
§ L16055C CIl - - - - 15 , 3 c6,0 c56,0 c36,0 
p 
(!) 

b.D 
~ 
CIl L3199 - - - - 12 , 9 5,9 - -H 

E> issiodorensis (Means )-l<- - - 20,2 9,5 14 ,7 - - 36 ,8 

Modern Mean 7,5 5,5 16,1 7,3 12,2 5,4 44 ,3 31 ,1 

E.:. caracal Range 6,5- 4,8- 14, 8- 6,4- 11,0- 4,9- 41, 4- 29 ,0-
9,0 6,7 17 , 8 8,7 14,0 6,1 50,5 33,9 

n 17 19 19 19 7 
.. _------- "-- - ---------- --- . . .. . 

1 _ _ . _ ____________________ ~ ___ _ _ _ _ 
~-- . - --.-. 

*Saint - Vallier specimens (Viret , 1954 ) 
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In vi ew of the age of t he Langebaanweg spe cies , its possible 

relationships to both these groups mus t be c onsidered. 

F. caracal still occurs in the south-vresterl1 Cape today, 

but ir. vie\., of the t er.1poral and observe d morphological differ­

ences bet,.,een it and t he Langebaamleg forlJl . i t i s very unlikely 

that t hey are c onspecific. In the c ase of the ex t 2'.!1t species 

of Fells ( Lynx) the .. 'e is the additional f2.ctor of wide geo­

graphica l separati 0 "l \·;hich is 2<pplicable . 

Kurteil ( 1968: 80) x'egards i;:he European Villafr2.l1chian 

F. i ssiodorensis Croizet & Jobert and the possibly conspecific 

Chinese F. shansiu£ Teilhard as being Itclose to the starting 

point of the evolution of lynxes lt • H2 ' alsJ r egards the earlier 

North American spec.:ies , F . r e y.1:'oadensis Stephens, a s the possibl-= 

ancestor of F. i ss.iodorensis, and state d that, liThe Issoire lynx 

may ,.,ell be allce stral t o all the living Old VJ f"lrld l ynxes. II 

Sinc e the Langeb aanweg species i s probably older by at lec.s t 

0, 5 million years than the: earliest Eu!'opean r e cord of 

iss i odorensis ( Le. that from Et01,:ail'es)) and i ..; ::omparab'_e in 

age to F . r exroadensis, it must be considered in x'elati on to 

b oth these species. 

One of th-= c haracteri s tics of the Elu'opean .!:'.. l ynx 

lineage is the regenerati on in }11 of a s mal l me t a coni d and 

an increase in the size of the t a l oni d ( K1..lI'1-en , 1963~). The 

Etoua::res form of F. issiodorensis lack s a mf't3conid and has 

a rudimen t ary t alonid and in these respects -:" t resembles t he 

M1 of L 3199 . C"1 t he other hand, the charCl.C'ter's of the N1 of 

L 1605 5C ar e i;lorC! c ompar able to ctJvanced F. j ssiojorensis. In 

vie", of the ~ 'elative ages of thes2 forms, that f r om Langebaan­

weg mi ght be r'ego.rdcd as having r etained in lf~ some of t he 
I 

c haracters evident in the ancestur of fe l-:"nes , namely, Pseud-

~elurus , but at the same time shoH~ng the t .cend tOllJards 

reduction of metaconi.d and taloni.d, \-Jhi ch in the f. (Lynx ) 

lineage \Vas climaxe d in the Etouaires F . issiodol'ensis . KUl'ten 

( 1963~) states that in on ly 30% of mod e rn R. caraca l (n =: 23) 

is the 111 metaconid and talonid present . In 8 recent specimens 

from the Cape Px'ovince , the metaconid was not prE;scnt at all, 

while the talonid Has alvays very smalL 

The imp::'i cations are tl1.at the Langebaamreg species 

could be ancestral to both F' . issio~ol'cnsis, and ther'efore also 

F. lYl~, as \"ell a s F. c a.rClcnl . the Furopcan F. lYl1x lineage 
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ther'c \.,ras a reversal of the trend to"'ard r,=duction of the 

111 metaconid and talonid, but in the Ahican F. c ar acal lineage 

thi s tx'end VIas appar ently continued. 

In genc:;:'al: the tecth and mandible of the Langebaanveg 

lynx are quite similar to those of F . i ssiodorensis. For example, 

the Saint-Valher f')rm of this species (Vire.t, 1954) is 

comyarable in siz.e to the Langebaa.l11eg lynx (Table 31), i L also 

has the buccal sU:i.'faces of the c al':tine s iteeply gro(wed, \vhile 

tt.2 post-caninp. dlastema of the mandible is equally long. HOvlever, 

the illustratej Saint-Va llier specimens, like modern lynxes, differ 

from the Langebaaln.,reg form in that the caxn~ssial notch is 

closed. 

Unior tuna'c.ely , the 

unknovffi (BJork , 19'/C), but 

of the American species 

posteriorly situated (see 

lower dentition of F. rexroadensis is 

the Langeb aanveg p4 differs from that 

in that the Pl'Ot0C0l1<:! i~ not as 

Stephens, 1959). It is more like F. 

iss iodorensis in this resrect. Another North American species, 

F. lacustris Gazin, is closely r elated to 

of compdrab12 age (BjOI'k , 1970). In this 

F. r f'xI'oadensis and is 

speries the p4 proto-

cone is similarly situate d to t hat of t he Langei.JaanV!eg form. 

However, the M1 of F. lacustris differs from the Langebaam/eg 

specimens i n that it lack s both meta-:onid and talonid (Gazin , 

1933). F . lac'Ustris is 

Although they 

unli kely that t he re is 

also a l arger species . 

all date from the l3Le Pliocenc , it is 

any close coru.-:ction be t\veen che Lc:.."'lge- ' 

baanweg species 'lid the t\/C from North AmE!'l,ca. Apax'(: f rom the 

wide geographir:al £~paration which must 1"' S5e1" the c hances of 

dire ct phyletic: links, Bjork (1970: 43, Ll4) concluded t hat although 

it is possible that t he affi nities of F. :i.c:;,roaden.::.is and F. 

l acus tri s lie '.oJ:' th the " Lynx group II ,tl1:LS !ll1l;).st ;:,e considered 

wi th c aution i,i and he II vroulu. not assign (them) to Lynx". 

On 'the b~4sis ()f the mater'ial presr.:.'ntly available, the 

Langeba,":,m.,reg species c annot be differentiated f rom F. issiodorensis 

and it probably r epresents an carly stage in t he development 

of this species. Since it is not cex'tain that the tvlO are 

c onspecii:'ic, the L'angebaam:eg lynx can only be. said t o have 

af fin i. ties vli t1-1 F. i ssi odorensi s . 

The pos~lble phyletic relationships of fossil and modcr'n 

l ynxes \/ill be considered again fol10vling tl:e descr'iption of 

the second feline from Langebaanueg (vide infra). 
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FAHILY FELIDAE 

SUBFAHIL Y FELINAE 

Felis obscura n. sp. 

(Pl. 13D, E, F i fig . 18) 

L 10100 fragment with C to 
I 

M , wi til pari;::s 

prt:maxilJa and jugal attached. 

LOCALITY AND HORIZ On : 

This specim~-:n is ':rom Bed 3a, ' E' Quar'I'Y, Lange baaYJ.\ve g • 

DIAGNOSIS: 

A medium-si zed fe~ine 

" premaxilla broad; P t:. 
wi t:l a 

absent; p3 

short face; ascending ramus 

L::.c king ar'lterio:!: ' a:::cessory 

of 

cusp 

and with the pos-.:e rior acces s ory cusp flan ked posteriorly bY' 

11 ' , f th ' "p4 ,. t a sma er cnsp [.-roJectlng rom e clng:uum i nar'I'U\" , l..J~l 

of 

vi t h a prominent 
4 enaJ;le l; P 

protocone linked to paracone by ridge 

of parastyle r e l ati ,.re ly small and a very ~mall 

' ectoparastyle ' also 
1 

equal in length; l1 

4 present; P paracone and metastyle 

l:l'i angular 

ap proximately 

double-rooted and nearly in shape. 

ETY110LOGY: 

The specific name indic",tes the doubt \-Thich E. x jsts about t he 

relaLionships oi" th'::! s pecies . 

DESCRI PTION: 

This specimen be longs to a felid vlhi ,-~h In some 

respects is cc.:lpa:r'able to small forms 0f ~od~rn P?uthera 

pardus . It was :i ni tially compa:r'ed and contras ":02d \ . .'1. t }'> a ser i e s 

of seven skulls of l eopar ds from the s outb- v2ste r n Cape and 

acij acent mountai ns , Hhich r epresen t a small var'i e ty of the 

s pecies , Subsequently it was comp ared to othe r felines , including 

the Felis ~a"'acaJ.:. series already referred to . 

The pre-ccmine diastema is ' s horter chan those of the 

available P. pa:cdus specimens and the premaxilla does not proj ect 

as far fOl''w'a,rd. T.!e ascending r amus of the .t)!'emaxilla is much 

broader' in lateraJ.. vi e .! than in P . parGlA.s. 

The C of L 1 0'1 00 is damasred, bu tit vIas eviden tly a 

fail'ly high c)"ovmed tooth . It is mo!'e tI'~svel'sely compressed 
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Fig. 18. Occlusal view of the Felis obscura holotype 

(L 10100) from Langebaanweg. 



and has a some,:ha t flatteI ' lingu,)l surface than the upper 

c anines of the !'. nardus series. The posterior keel VIas 

proJ.linen t , al though its ename 1 has been lost e i t he!' . through 

He"l!' or post-mOl'tem rl.amage. 

The po~t-canine di astema is short, measuring only 5,5 mm, 

and p1 and 
2 P a r e absent . 

The jJ3 is slightly smaller t hem these of the P. 

pardv:.s series (Table J 2) , but othervise differs only in that 

tl'le posterior 2.c':.essory Cl)SP is .flanked by a more prominently 

developed posterior cinglllum , the median ?art of which is l.n 

t he form of tln 

more like t he 

it differs fr0hl 

access ory CUS? 
11 

addioional small 
3 P of av~ilable 

t his species in 

cusp. 

Acinonyx 

that 

In this 

jVbatus 

it 1 "ick s 

I'cspect it is 

s pecimens, but 

an anterior 

The p'r j s similar in size to ~:he smaller of the 

.!:. pardus s pecimens , but t he shearing blade:~J more slender , 

the parastyle l es s promi."lent, vll1ile the prctocene is more 

prominent. The ~pex of the protocone is si tuated Qj:posi te the 

notch bet,.,een the parastyle and p:?r a cone and there is a ridge 

of enamel bet\.,een it and the apex of the p aracone . There is 

a small holl0\1 in the enamel surface between this ridg':! and 

the parastyle. The paracone is slightly longer than the meta­

s tyl~ , and both are 10ngeI' t han the parastyle. The anterioI' 

and posterior kp.e ls of t he paracone are more or less mirror 

i mages of one another and thi s c.usp I'escmbl~ s that of Acinonyx. 

in P • .e,ardus and other extant South Afri c an felids , the anterior 

keel is more rectilinear than the othel'. Thcl:'e i s a tiny cusp 

si tuated antero-externally from U,e pal:'as-::yle. I t ,.,ould p~rhaps 

be more c orrect tv r egard i t as a prominently dE.veloped part 

of the cin!]ulum rather' than as a true ect0pax'astyle such as 

t hat of the mac hairodonts . Thel:'e i s a sill1ilar , but more 

obvie'.)s ly developed featur e i n the p4 of the Acin~1Yx compal a­

tive s eries. 

The M+ has h!o I'oots and sir.r..::e the metastyle is 

still comparatively v,ell developed, it is almost triangular in 

outl i ne . 

The distance bet .. ,een the p4 alveoli:tl.' margin and the 

inferioI' margin of the orbit is appreciabiy less tha.'1 in P. 

pmjus, \-/hile t1ie infr'a-orbi tal foramen is slightly elongated 

dorso- ventrally Y'athcr than being circular in shape. I n the 



Table 32. Dimensions of the teeth of the Langebaanweg Felis 

obscura, compared with those of Sivafeli~ potens 

from the Sivlaliks and a series of modern Panthera 

pardus. 

p3 p4 M1 

1 b 1 b 1 b 

L 10100 14,0 6,3 c23,8 12,2 c5,6 7,4 

Sivafelis potens + - - 24,0 11 ,5 - -

Model'n Mean 15, 1 7,5 23,7 12,4 - -

Panthera Range 14,8- 6,7- 20,7- 10,4- - -
15,7 8,2 24,9 12,9 - -

Eardus n 7 7 -

+ Pilgrim (1932). 
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fossil there i s an a dditional very tiny fOl'amen situated on 

t he i nferior ma.!'g ir. of the infra-orbito.::;' for o.men . A similar 

featur'e was observed in t he available felid c omparative 

materi c:.l only in a skull of a North .American F. rufus. 

DISCUSSION: 

Since this species lacks p2 its affi~ities cleArly do 

not li e with eit1:"'2r Panther-a cr Acinonyx . In general, it 

probably reserTL0les Felis caracal mc'e closely than any other 

extant southern African felid. 

It is similar to F. caracal in the following respects~ 

(1) Both species have a relatively bI'oad ascending r'amus of 

the rremaxillG .• 

(2) The shape of the infra-orbital foramen and its position 

relat';'ve to "[he cheekteeth are similar' ju +:he two species. 

(3) Both species lack p2. 

(4) Both hcve relatively shor't pre- anr:1 post-cani~e dia;;temas. 

(5) The p3 morphology of the t\vO species is similar' , 3.lthough 

F. caracaJ may sometillle s !lave a small aaterior a::::cessory 

cusp and the posterior cing~.tlum cusp may be relatively 

less prominen t. 

( 6) In gene ral, the p4 of the t,,,o s~ecies &re similar, although 

the protocone of F. caracal is relatively r'educed arld in 

th1.$ speci r= s there i s only occas ionally a slight thickening 

of the cingulum antero-externally co tbe par astyl '2 (' eC'to­

parastyle') • 

The lossil and F . c arn.cal defir,i "le ly difIer in the 

followin g re sp~cts: 

(1) F. carac a l is a much smaller spec1.es . 

(2) In lateral vipw the juga l of 1" . c aracaai extends as far 

for'wa r'd as t he i nfra- orbital fl)!'amen, \'I{"~ I'ec:.s in L 101 GO it 

doe s not. In t his r espect the f ossiJ. L' (~ sembles P. pardus 

and Acinonyx . 

( 3) The }fl of F. c a r acal is relative ly rnOl'e r ed'vlced . 

TherE: is nothing \"hich ,·jould prec:!.'vldc L 10100 be longing 

to a species which Has di rectly cmcest:cal to F . c ar-acal and 

t he r E: is a ;::l0c1 deal which suggests that .s\.~;:h a relationship 

mi gh t be p03siblc. 

Of r ecorded fossil speci e s, thOSe rcfen'ed to Sivafelis 

Pilgr'im 1932 are per'haps those most likE:ly to have affini t ie s 
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wi th L 10100. Pilgrim (19 32) included threE: species in this 

genus, namely , .§.. potens Pilgr'im and S • .bI'(1c!1Y0n,athus Lydekker, both 

of 'vhich are prob?bly fro)([ the Pinjor stage of the' , Siwaliks, 

and S. pleistocaer.ic',ls Zd aJ.'1 sky from China. The Langebaamre g 

s pecies apparently pr'edates the t hree Asiatic species and this 

reduces the likclih00d of it being conspecific 1"i th any of t hem . 

Unfol'tunate.!..y , the holo t ypes and most of the r efe:Ted 

maL-erial of the Asiatic species are mand) bles and compar isons 

with L 101 00 are, tllerefore, unsatisfactory. Pilgrim 

p4 to however, referr""d a maxillary 

this tooth is sirrli lar to the 

fragmellt 

p4 of 

with 

L 10100 in 

(1 932) has, 

..§.. potens and 

some respects. 

They are compa:cable i n overall size, the i.r PTotocones are simila r 

in size a"lu posi t';' on anCl 1.n both the protocones ar'e linked to 

the par'acone s ty Cl ridge of enamel. This ridge is s eparated 

fr'om the parastylp by a small ilollo\v in bOt:l s pecies, while 

they a lso have a similarly shaped paracone. They differ in 

that the p4 of ..§.. potens has a longe:::' metastyle, \-IhlCh may 

simply be a more advanced character:isti..; in this specie s. The 

r e l ati ve~y s~c:::,t mandible of Gi vafel is is mat ched by the short 

maxilla of the Langebaamveg species. 

There ar'e , t herefore , grounds fo!' be li t=:!ving tha t L 1 01 00 

belongs to a s pecies of Sivafelis, bue: one "'hi ch is more 

primitive than the ear'ly Pleistocene S. poten~. 

In his Mscussion of Sivafeli s, Pilgx'im (1932) did n ot 

consider the poss i bility of its relati()nship to F. c QJ.·acal. On 

t he basis of sj ze alOl'le , SteCh a relationship does at firs t 

sight seem r ather l.mprobable. The:!:'p. have , h01.KVer , been some 

very mar'ked s;. ze c hanges i n other felid lineoges and the si ze 

factor is not necessarily significant . It is t hus p0ssible that 

F. carac a l stems from Sivafe lis r ather than .trom F. i ssiodorensis 

as 'vas sugqestcd carlj er. The phylc-:tlc r f! lati..onshi ps of tbe 

lynxes , Sivafelis and L 10100 are , t herefore, not a ltogether un­

equi voc:tl and the Langeba2mlcg species i s nClJ fled accordingly. 

A poss ible explanation of the available r ecord is t hat 

the dichotomy of the Felis (Caraca l) and r eli s (Lynx) lineages 

took place earlie'X' than the lo-te Pliocene Cll'!d the Si vafe lis 

gr'oup \vas ances tX'('\l to F. (9aracaJJ, \"hi 1,:: the true lynxe s ar'ose 

from F. issiodorepsi s , which is here tak~n to i nc lude the 

smallest of the Langebaamveg felines (Fi g . 19). 

In the samE; way that t he late Pliocene/earlY Ple istocene 



Fig. 19. Tent2-ti ve phylogeny of some small- to medium- sized 

Felidae. 
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Vishnuictis \vas eax'lier s1il.ggested to be a subgem:s of Viverra , 

so Sivafe lis is he re regarded as a contemporar.eous subgenus of 

that group of felines c ommonly t erme(i ' ... he lynxes. L 101 00 i s 

thus classified as Felis ( Sivafelis ) obscura , 
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FAI1ILY FELIDAE 

SUBFAHILY FELINAE 

Dinofelis aff. diastemata Astr~ 1929 

(Pl. 11, 12, 13A, B, Cj also Hendey, 197U~: Pl. 2D ) 

HA TERIAL FR011 BED 2, 'E' QUARRY, LANGEBAANWEG: -. 

L 20284 Isolated right ~j lef"!: and right rr.andib:i.es with 

C to M
1

• 

HATERIAL FROH BED 3a, I E' QUARRY, LA.WGEBAANTdEG : 

L 12237 Left mandibular fragment with P 4 and 111• 

riA TERIAL FRON I E' QUARRY, BUT OF ll-JICNm-JN PROVENANCE: 

L 2674 Parts of a slcull, including left maxillary fragment 

with C a:'ld :'ight maxillary fragment with p3 to 111. 

DESCRIPTION : 

This material oelongs to a felid which is approximatel~ 

the same size as the Langebaanweg JvIachairodus, and one whi<..:h has 

some machairodont chara.:...teristics, although it is undoubtedly a 

feline. 

n= Bed 2 specimens (L 20284) represent parts of a 

single skull. The isolated C is Par ldrger than the C of the 

mandible (Tables 33, 34), and superficially it bears a rer.;arkable 

resemblanc e 1:0 the C of t;,e LanJebaan\veg Machairodus , di ffering 

only i n that it 1.S ~lightly broader and in lacking serrations 

on the pr'omirleYLtly developed keels. It has a CI'mffi height of 

about 5el mm and t!1e overall length of the tooth along its 

an teri or curve i:; about 1 20 mm . By Corl tr as"'[ , the crown hei gh t 

of the C is 0111y 25 :nm. Consequently, in respect of t he 

development Or its canines , this s pecies is comparable to 

machairodonts, althoug'h the diametrical index of the C (0,63), 

\v'hile being less than that of mode rn felines , is greate:r' than 

that of most macbairodonts (see EHer , 1955c: Table 3) . The 

enamel of this Looth in the vicinity of the kee ls and on 

the buccal sur'fa c e is finely :r·ugose. 

The ! 'i gh t half of the mandible is the more complete 

and it lacks 0111y the most poster'ior parts , including the angle 

and condyle . The coronoid process is very high and typically 

feline in this respect, \-,hile in marked contl'ast to the condi tion 



Table 3,). Dimensions of the upper teeth of the Langebaam.,eg Di;wf~lis, comp ared 

\.,i th those of Dirlofe li s from other 1 ocali ti e s. 
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Ta b l e 34 . Dj mens i ons of t he mandibles and Im-Jer teeth of the Langeba anweg Dinofelis, 
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in machairodonts. Tne symphyselll r egi.on of the mandible is, 

ho\,/ever, simi lor in structure to correspondi:ug parts of the 

mandible of the Bed 2 macl1airodont. The post-canine diastema 

is relatively long and a small mental flange is present. The 

symphyseal x'egions of the mandibles of t ne two species differ 

mainly in thc::t Ul thE: machairodont it is broader, higher' and 

mox'e stoutly developed. 

The n2rrOI;fCl" marldibular symphysi s in L 20234 r~sul ts 

from the fact that the inc:i.::;or:: of this spp.cies \,rere m:'1C,h 

smaller ~han those of the ma{Zhairodont. Altl10ugh -these teeth 

have been lost, parts of the three alvE 'oli a'ce visi~le in the 

left half (If the m~1dlble and all we.ce clearly .:t'ar smaller 

'thrm the C. The species differs markedly from i:he machairodonts 

i n this respec::, since their lo ... ,er incisors become progr'essively 

less ' 1ifferen tiated from the 10\'ler canines in size. 

Tr1e C 0f L 20284 is less t ransverse ly compressed than 

the C and , \.,i"i.~e 1 t does !-lave a promiuent posterlor keel , the 

anterior edge of the t00th ; s rounded . Tne ' ~lterior ' keel is 

rotated on to the li:--.gual surface, \.,here it terminates in & 

bulge on the cingulum at about mid'vay along tbe length of the 

tooth . 

Th'_ cheekteeth are typically feline in character. The 

i s much smaller than and a prominent principal cusp , 

a posterior accessory cusp flanked by a lie ll developed posterior 

cingulum, \vhi:!.e there is a shelving of the anterior end of the 

tooth where the cu: te]"ior ar:cessory cusp \v'ould have been situated 

if present. '!"he is 

for the prcse!'lce a 

stI'ucture is similar to 

r e lative ly 

prominent 

that of 

of the cheekteeti1 and is made up 

long and narrow and , except 

anterior' accessory cusp , its 

P3' The 

oilly 

H1 is 

of the 

the largest 

paraconid and 

protoconid, al-t::houg !1 vestiges of a talonid 2.l"e still evident. The 

paraconid blade (6 , 5 l1ID1) is far shorter than the prot:)conid 

blade (12,3 ~) . 

The Bed 30. mandibular fr' agmen t (L " 2237) i3 essentially 

similar to corre: ;,ondi.ng parts of the mandible of L 20284 , 

a1 though the P 4 ::.s a little smaller and the M1 a little 

This s pecimen lacks the bone surface anter iOI' 

to is sCeuTed ! \,'hich sugaests t hat P 3 vias lost 

The unprovenanced n1o.tel'ial (L 2674) belonus 

dur'ing 

to an 

life . 

aged 

individua l and is ve ry fragrnen ta!-y. The C is incomplete and is 
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crushed: so tha1: its diameters cannot be mea~·lAred accurately . 

Although it is a little smaller than the C of L 20284, it is, 

as far as c an be observed, essentially similar in other respects. 

both 

The 

and 

The 

post-canine diastema 

p2 are abscn t. 

p3 is similar in 

of L 2674 

structure L(. 

is 

the 

veI'y 

P 
4 

short and 

of L 12237 

and L 20284, but it is a little smallel' than these teeth. 

Detai.led oJ)scrvations on the characteristics of the p4 

are fiampered by :'~le fact that the lingual surface of thi.s 

tooth is very \oJorn. The apices o£ all t he cusps have been 

\oJorn a\vay and the buccal surface of the paracone is damaged. 

The paracone is ti'le most prominent of the cusps and is a 

little longer than the rr.etas tyle, which in tV.I'n is a little 

longer tha..'1 the pdrastyle. A small 'ectoparas-cyle ' is present 

and res embles t~at of the Felis ob::cura holotY·Ve. The protocone 

is largely worn a \oJay , but it was evidently a fairly prominent 

cusp si tuated adjacent to the notch betH~en t he par.'astyle and 

par'acone. 

The CrO\ill of 111 is completely \-lorn 3.\ifay, the wear 

facc'( ~eing oHal in shape, \vi th its long axi~ at I'ight angles 

to that of p4. The single, tI'::msversely elongated root bifurcates 

near.' its base. 

DISCUSSION: 

These specimens clearly belong to a 'fdlse sabre­

toothed cat' in that group of felids refel'reJ to Dinofelis 

Zdansky by Hel.:.'neJ" (1965). Included in thj s group are three 

species which ",ere previously I'~feI'!'ed to t}12 genvs Therailurus 

Pi veteau, namely, the European D. diasterr.c:...ta Astl"e 192), Q. barlovli 

Broom 1937 £rOl.t Sierk£on tein and D. pivec.eau2. E\'J~: 1955 from 

Kromdraai. 

In his study of this group, Hemmer' (1965: 75) arrived 

at the foll o\ving conclus ions: 

li The most pri'11i ti ve species concerning ti,e; spe~ialization of 

the teeth is Dinofelis diastemata ( Astre 1929;, the most evolved 

is Dinofeli~ pive_te~\Ui ( EVler 1955) and by par allel evolution 

Dinofc lis abeli Zc1~1Sky 1924. D. diastemata D. bar'lowi - D. pive-

teaui form a cor....:1 .=,cted succession \,.'hils'l D. abe J.i takes a more 

isolated place. II 
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The Langebaanvcg Dinofelis evidently has its affinities 

with the D. diClstcmata - Q .. piveteaui. series. 

The European species is Asti:m jn age and is, therefore , 

broadly contemporaneous ",ith the Lan0ebaan"reg material, ,,,,hile the 

two r ecorded South African species date fr'om the Makapanian. 

Con~equently, because of geographical fac t:O! 0: i t mi~ht be expected 

that the Lange baClnweg s pecie s vlould have close phyle :::i,c links 

vi-t:!: D. barlc'-:i and Q.. piveteaui, but because G£ its age it 

would be at a s',-oge in evolution ary deve10!)J11~nt comparable to 

D: diastemata. Tbi~ hypothesis was .cound to conform quite vlell 

with the nature of the various species concerned. 

E'ver (~955c: 598) expressed doubts as to whether D. 

piveteaui vias directly descended from D. diastemata because of 

the low C diametrical ir.d~x of the European species , although 

in other resper:ts "(pin ofe lis) pivetpaui is considerably more 

advanced than (!2.. ' j diastemata." In respect of i ~s upper canine 

dimensions at least, the Langebaan\'leg Dino.i?(;l i s makes a morE: 

logica l ancestor to the ~. barloui Q.. liveteaui series, !;ince 

the sing-le recorded C diametrical index of tnis form (0,63) is 

hig.rer' than t hose recorded for D. barlovli (at 62; 0,61), vhi ch ia 

turn are higher than that of the Q. piveteaui h::.lotype (0,59). 

The relatively 10\'1 figure for the only recor'ded D. diastemata 

specimen (0,5L1) suggests that there may have been a precocious 

development in the character of the C in Eu:::'opean representative s 

of tili~ group . On t he othe r hand, the F~'e,~ ch ~ pecime:n is 

evidently poorly p!'eserved and the pos s ibili t~: t~at t;le fisure 

0,54 is inco::. ;:'C('·~ cannot be dismissed. The crushed C of L 2674 

has a"fl appc:.reJ'"l t diametr'ical index of 0,50, rJ. r emar kably lo\v 

figure since t he distortion in t llis t00th doe s not appear to 

be very mClrkeu . In addition, the accept2.~ee of single measur'e­

ments as being re? resentati ve of a ",peeies is cleen"ly a 

procedure "lhi e h may be very mislec:.:li ng and ~ t rnay vl'21l prove 

that the D. diastelnata holotype is atypj cal of the s pecies in 

this one respect when more specimens a}"p lcr.o\m. 

In all other observable respects the Langebaamve g Dino­

felis is apparen tly more similar to D. di a~t(> 'nata than to the 

Transvaal species. Pr'obably the mos t signiC c 2n t char' aeter' is 

the relative si::,=", of the uppe r c arnassi.:'lls ,-,f the v arious 

forms. Q. piveteaui , t he most I'Cl;ent of the species , has t he 

l onges t p4 , 'f/hi 1e those of D. bi:u'loHi are & little shor t e r. The 
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Fi g . 20 . Tentative phylogeny of the genus Dinofelis. 
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LangebaaYl\·,eg Dinofelis and D. diastemata have uppe r carnassi als 

of comparabl e le--,gth and they are appreciably shorter than 

those of t he Transvaa l species. There is a similar ', but less 

mar'ked size pat ternin g in the lo\"er' carnassials. 

Apar't .from the diametrical indices , the Langebaan\veg 

and French forms apparently d~ffer in at least one other' 

possi }-'ly signifi cant r espect. The coronoid process of the 

manc.ible of the D. dias'C'7.mata holotype i s lo\:e r than t hat in 

L 20284. The 1 0\·7C,l' c oronoid process of the Fr ench form J.S 

another characteris t ic \vLich is more lite t ho. t of machairodo:!ts, 

so t his , togethe r with the r e latively narro\v ~, suggests that it 

might be ct mO.re highly s pecialized species than that from 

Langebaamveg. 

Cons e q"t;..(:litly , ,,-,hile the Lange!)aanweg Din ofehs is similar' 

t o D. diastemata in certain respects, t he!'2 a:::'e some grou.YJ.ds 

for believing that they are not ccnspecific. A ne,., s pecies 

name for t he Lange baan\-l2 g for n: is, ho",e'ler t no t proposed, since 

on the basis the material presently avai l able '-f-
~ - is not 

possible to conclude with certainty that the t wo ar'e qU.L te 

distinct i'rom one another. 

The suggested phyle tic relationships of Dinofelis are 

illustr ated in fig. 20. 

The charac teri stics of Dinofelis are yet a 1'1 other 

indication of the felid propensity for developing the 'sabre­

tooth' condition . Although the Di:10felis experiment in this 

Jirccti0n was n ot carri ed to the extreme evident i n the t hree 

othe r sabre-toothed cat groups _ ( HoplophoueiY',ae , Nimravinae , Jv1ac hair'o-

dontinae see 'I'henius, 1967) lit too ,·,as ultimate ly uns"t;..ccessful. 

The developr.1en t of ' sabre' canines by a membe r of the subfamily 

Felinae is not confined to Dinofelis , since a simila r developmen t 

is eviden t in the extant clouded leopard of Asia ( Ne ofelis 

nebu10sa) . 
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L 11752 Right 

(? P 1 

171. 

SUBORDER FISSIPEDIA 

Incertae sedis 

( Plo 14) 

ma;.~illary fragm~n t vii th 

anJ p2). 

C ,and twv Dremolars 

L 1227'3 Left maxilJary fragmeYlt belongi:1g almost certainly to 

the same individual as L 11752. 

LOCALITY AIm HORIZ')N: 

These specimens are from Bed 2, ' E' Q1laI'r'Y, Lcmgebaanweg. 

DESCRIPTION: 

The spec::'men L 11'152 comprises thE: most anterior part 

of a right n',axilla to whicil part cf the premaxilla is fpsed . 

The alveoli of 12 and 13 are present, the C is damagen and 

the first two premolars are preserved intact. The anterior rim 

of the orbit is damaged. The second specime~ is only a small 

part of the left maxilla in which the anterior part of the 

or'bi t and immediately adjacent areas are preserved. The preserva­

tion of the tvlO specimens is identic.::tl and they are essentially 

similar in the features which ar'e observable. Although they \'lere 

not fO'W1d at the same time, it is probable that they do belong 

to the same individual. 

The spc::i e s conceI'IJed is of lax'ge size, the canine being 

comparable to that of modern ~roL'.,(ta , b1.~t 'the sn01At is extremely 

short and thE. t"l0 premolars much reduced in size (Table 35). 

Although on ly two incisor alveoli are pre:::;erved, this species 

almost certa inly h ad l
i as well. Not-hing is knuvm of the 

nature of the pos terior c he ekteeth. 

The infra--or-bi tal fOI 'amina are unusual in that Loth are 

divided into tHO more or less equally sized parts. In the 

right maxilla t he re are tvo distinct foramina , but in the left 

there is a sing'le external opening ",hicn divideS internally. 

In the fairly cOlnD rehen sive collection of skulls of modern 

Carnivora ex a;"i nf'd i n the cours e of t he pre ::: ent study, the only 

s pecie s in vl hi c h a comp arab le ~levc lopll1cfl t of the infra-orbital 

foramen \o/as observed vIas Pr ote l e s c ristatus . In a seri e s of 

s ix Pr ot c l es SKu l l s , t \IO had both i nfr a-orhi tal f OI'amina a s 



Table 35. Dimensions of the upper' teeth and facial region 

of the unclassified fissiped carnivore fr'om 

Langebaanweg (L 11752). 

r3 
C ?p1 ?p2 

( alveolus) -
1 b 1 b 1 b 1 b 

c13,8 c7,9 c20,0 12,4 6,2 6,0 6,0 c5,3 

Distance between r3 anter'ior alveolar margin and infra-

or'bi tal foramen c50,0 
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single openings , tHO had one single and onE: double opening , 

and tyro had both as double openings . 

DISCUSSION: 

The l arge canine and reduced an te:d or premolars of 

this species are r'emini.scel'l t of the condi ::ion in many ursids, 

but the snout of the fossil is even shorter than that of 

such short-faced. fo!'ms as Helarctos malayar.uy' . Furthermore I the 

p4 of the fossil must have been s i tuated posterior to : he 

infra-or'!:n t al foramen, whereas in the ursids thi s;:ooth ::' s 

all-rays si tua.ted anteriu.c to the foramen , The f ossil is almost 

cer'tainly n0t an i-lrsid and. the specimer.s de£i ni tely do n ot belong 

to the Langeba':'Ulw~9 Auriotherivm af-c'ica'1wn. 

The nature of the infra-orbital foramina and reduced 

c heekteeth suggested that the f ossil might r epresent a primi t::'ve 

form of Proteles , L 11 752 is , hm·'ever , far larger than co:cr es­

ponding parts of the SKull of modern P. 2T"i.status and the 

premc.12.rs arp. mor'e cO"1plex than the simple peg- like cheekteeth 

of .!:. cristatus , beii.1g more circular i n shape \-ri th a ma:::'e 

pI'ominent 

cusp. In 

in ternal cingulum flanking a lOvle r and 

addition , the ? p2 is a little smaller 

blunter pri n c ipal 

than the ? p1 , 

",heI'eas in P. cristatus the second postcanine is larger t han 

the first . On the other hand , thE: fossil premolars are n o t 

dissimilar to th~ F1 of Hyaeninae and sin ce Proteles is 

evidently de.::;cended from an early hyaenid, it was thought 

possible that the prelllolars of L 11752 might represen t an early 

stage .l. ~l the JeveJ.opme~t of Proteles cheektee th. Had L 11752 

been fOi..U1d \"ri ·thou: the second. :ceduced pr·er,lolar I and if the 

gr'eatly foreshortened snout had not been evident , then i t might 

well liave been il.lc.~1tif led as belonging to & hyaenid . 

Although the structure of the infra-orbital foramina 

of Proteles and 'the fossil is similar , in t he former this 

foramen is situatec1 above or slightly posterior to the third 

postcanine, Hhcl'eas i n the fossil it is a little posterior to 

the ? p1. The Sl'lovt of the fossil is , thej:'eforc , relatively 

much shorter th?YI. that of P1'ote lcs. 

Apart f!'oJ~ the obvious size cmd Ynsrphological differences 

bctwe ~n the ":'~ ()s si l and P:r:'oteles , a r e lationship bet\oleen the t\YO 

might also be doub ted on purely theoretical grounds . Prote l es 

has an (:;xtremely poor fossil rccord, but it is Y-.nO\Vl1 f'l'om the 
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Hakap ani an , be ing I'e~n 'esented by a single mandibular fragment 

from Kromdraai, Hhicl'l differs from the mode rns in only a fe\v 

r espects . The i !'1plication is that for much of the Pleistocene 

at l eas t, Protele s \.;as repr'esented by forms ""hich were not 

very different from t hat Vlhich is still extant (Hendey, in press). 

It would t hereforE: be surprising i41 the Nak.2lpanian Prote:i..es was 

desce!'lded from so large a 1aYlgeha.anian s pecies as that represented 

by !, 11752. Its deI'ivat inn f::'om a small fOr'11 such as the 

Pontian Icti theI'ium orbiS'lyi ( see · Thenius~ 196E) is far more 

likely. 

An.ot!1er cc.:cni vor'e family \vi tb vlhich the fos sil ... !as 

compared was Ule Hustelid2.e. A shortened face and reduced 

anterior cheeki..ee th are characte ristics of 1utr':'nct~ and since 

a large otter , En_~ydriodon africanus,.1.5 iY).clt2ded in the IE' 

Quarry assemblage , 1 11/52 1,vas first compared with tbs sp(.cies. 

The E. afric ar:'v:s ma."ldible (1 9138) has very crowded anterior 

chee:::cteeth, whereas 1 117'32 has a postcanin L 0iastema of 8 mm 

anc":. gaps of 2 mm and 3 nun between the first three cheekteeth. 

'lhe t\vO spe cimens are clear'ly nut cOY1s~ecifi c and judging from 

the size of t he Q, 1 11752 belonged to a species even larger 

t han E;., africanus. The modern 1utrinae, Aonyx , Enhydra and 1utra, 

also have cro,,!ded anterior cheekteeth and are very much smalleJ 

even than ~. africanus, so that there is clear'ly not a close 

relationship betHeen t hem and L 11752 either. 

Although it seemed u.nlikely that the fossil species \.,as 

.::n otter, Pilgrim (1932: 80, 81; Plo 17) has descri!:led "'l maxillary 

fraglnen t f rom the Dhok Pa than stage of t he Si waliks ( GSI D '207) 

Hhich is similar to 1 11752 in some respects, and Hhich he 

believed belonged "to 311 animal of Lutr':'ne l i neage Hhich had 

s pecialized e arlier than Enhydriodon , but clong someHhat simllar 

lines " . According to Pilgrim it had " obviov.sly rer~ained close r 

to P0tamother'iu.m ll • 

Unfortunat e ly the p r emaxi ila, orbi t and infra-orbi tal 

for clJ'nen of t he Indi an s pecimen are lo!:.t, but it is similar to 

1 11 752 in t hat it has "311 excep tionally l a rge" cCll1ine and its 

"p
2 

has '1 d t t l f a Cll'cu._ c..r c l'Ol.m ue 0 le presence o · a mal'ked 

internal 

p1 and 

cingulum" . It differ's from 1 11752 in 

has a veI y shor' t postcanine diastellia. 

tha t it lacks 

The C of the 

Indi an s pecimen is smal ler ( 1 6 , 8 x 10,5 nun) than tha t from 

L<:l.ngebClw1Heg , but thE:: p2 ( 6, 2 x 5 ,7) is sir:!il ar in s ize. The p3 
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of D 207 i s a f~irly large tooth (13,4 x 7,7). It 

. t hat t he tHO pr emcJl.ar s of L 11752 ar e in fact p2 

if so, it c ould r epr esen t a more advanced form of 

Dhok Pathcm s pec.i es i n y,hich p3 was much r e duced 

is 

and 

the 

in 

possible 

p3 and, 

unnamed 

size. 

Alte r natively, it mi ght be a r epresentative of an African lineage 

'1lhich had an al1cestor in common \'li th that ',mich includes the 

Dhok Pathan spec i es. 

It is unlikely that 

bu·i. '-hey could be ccng el1eric. 

late Cen ozoic Carr. ivora, D 207 

mos~ likely to be related to 

L 11752 and D 207 are conspecific, 

Certainly of all the .recorded 

appear's to be the one y,hich is 

the problemati.:::al Lcmgebaamleg 

species. 

Particu La.x' interest is attached to ... 11752 and. the 

companion specilrler., since if they are lutT'ine: it means that 

there are tvlO large otters represented in t:he Langebaanweg 

assembldge and not just Enhydriodon. In addition, these specimens 

?rouclbly belong t" a genus \.,hich is as yet unnamea and if 

more spec imens can be found '''hich would determine conclusively 

the relation ships of this animal, it \Wl'ld be another significant 

addi tion to the late Cenozoic fossil I'ecord. 

All that can be said of the specir.~ens at present is 

t hat they belon g to a poorly mOlm s pecies, \/hich may be lon g 

in '1 group of ot t ers descended from Potamothe!'i um. 
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SUBORDER FISSIPEDIA 

Unclassifi ed specimens 

(Pl. 15) 

The Langebaam.,eg assemblage, including that from ' C' 

Quarry, includes caryli vore specimens in addi l.ion 

listed . Most of this material, \.,hich is made 

few specimens, is at l east classified to the 

to those already 

up of relatively 

i'amil~r levE:l and 

it js likely that most, if not all the 

species alread); lis ted. CI'anial ren ains 

pr oportion of the unclassified material 

specimens belrmg t o 

make up only a small 

and consist mostly of 

tooth fragments . Carnivore postcranial remai n s .f:cC,,(l L2.l1gebaanVleg 

from mcre reaMly identifiable ai'e usually found dissociated 

skull part!;. In the case of 

fication has arisen as t here 

repre sented , but t1.le same dops 

c ranj, al r'emair.s . 

the pinniped no problem in identi­

is ev'iden tly only one species 

not apply TO the fissiped post-

t he 

The only fissi peC species whi ch {las 

postcranial skele ton positively ' identified 

not found associ ated with skull parts 

had 

even 

elements 

though 

of 

they 

africanum. 

its very 

This 

large 

species 

siz e . 

is ~gEiotheI'iu.rn 

.trom other's 

postcranial 

by 

bones are not uncorrunon 

is re~dily distinguished 

Vi verrid, hyaenid a'1d felid 

and although some have been iden ti fi~d 

with particular species , they Here excluded from t he r elevant 

specimel! lists bec d'..lse such identificatior"s \.,ere not positive . 

There is no point at this stage in possibly ':cnfusing the 

i ssue on t he n&(ure of t he postcrani a l skeletons of certain 

species. As mure definite associations '1.r skull and postcranial 

bones are discovered , it should become 

i den tify unassociated 

c an be l eft to S0-me 

pos tcranial remains 

future date . The 

possible to positively 

and their' description 

samE: atti t ud-.: was 

adopted in the case of the Quaternary Car'ni Y01'a. 

Reference has alI'cady been madE to pathologica l c onditions 

evident in some of the carni von:! skeletal l'emains f rom Lange-

baanweg and there are othe r 

fied material. Although pas t 

such examples a!.lOngst the unclassi­

palaeopathologica~L studies have been 

largely confined to homlnid remains , t here is a gro\ving interest 

in this SUbjl;ct uS it r elates to oth(~ r m2JTJ.nta:1.s as Hell. For 

this r e ason, Clnd also becClLlse bune pathology 

corrunon among s t the Carnivora than it is in 

is apparently more 

other mClITUTlals from 
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Langebaanweg, some ac:couni: was taken of those bones \vhich show 

obvious indications of abnormal conditions. Only tvlO such 

condi tions 'Jere recognized, namely , osteitis and osteo~arthri tis, 

the latter indicating diseases of the join ts and the former 

indicating all other bone inflammations (see BroUn'Je ll, 1963). 

Speci:nens not alre ady men ti oned include ~ 

L 6388 Right tibia (? Nachairodus). Osteitis, mail'lly near the 

proxir.,al end. Osteo-arthri tis at the proximal ens , \Vi th 

severe eburnation of :he lateral articular face~ and 

lip~ing of the bone. (Pl. 15A) 

L 6422 & L 6425 Lef!: and !'ight calcc:.r,ea (? Hachail-odus). 

L 6430 

Ostei tis on latel'dl surfaces aYIterior to distal 

extremity. 

Metapodial (? Machairodus). Osteitis on dorsal surface. 

Osteo-2..:::'thri tis (eburnation) of distal articular facet. 

(Pl. 15C) 

The above four specimens l11-?y 1)elong to a r' ingle individual. 

L 9868 & L 9369 ,?roximal (;;nd of left ulna and distal end 

L 6391 

L 6409 

L 64C3 

L 9884 

of left ~u.merus (? Hachairodus ). Severe osteitis on 

lateral and Tlledial sides of ulna and a less extensive 

but similar condition on the humerus, particularly the 

arch enclosing the eDtep:i condylar foramen. (Plo 15B) 

Distal end of right tibia (? Hachairodus). Severe 

osteitis on the shaft. 

Proxima.l 2nC. of ieft hvUllerus (? Machairodus ) • Extensive 

osteitis. 

Dist:ct} elld of left humerus ( Hyaenidae ). Osteitis of 

th.:: sup!'a-tI'och:"~ar fossa. 

Left radius :"acking distal epiphysis (? l1achairodus, 

immature). Severe oste itis on the shaft. 

L 12642 - Hetapodial (7 Agriotheri.um). Osteitis, possibly resulting 

from a fracture. The shaft is bowe d and thickened, 

the inf l arunation being largely confined to the thick-

ened p.::r-:::. 

Pathologica~. conditions in t he postcranial skeletons of 

the Hyaenictis .pl'e~Jrfex holotype and the Percrocuta aus l I'alis 

specimen, L 13033 , have a lI'eady been mentioned and in both t hese 

instances the conditions may re late to t he advanced age of the 
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indivi duals conce rned. 

There are two points \vorth noting about the specimens 

listed above. Fi r stly , although r e lative ly fev! individuals are 

repr e s ented, most of the spe cimens are tentatively identified as 

belongi ng to a 'Tlachair'odont. Secondly, both il1'.n]ature i ndividuals 

and adults of this species Here afflicted by ,osteitis , indicating 

that it was nor necessa~ily an age-related condition . On the 

other hand , the ost<2o-arthri tis may \vell have been r elated to 

advauced age. 
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CAl~:1T vemA OF THE PLEI STL(!E~~E A m HOLOCENE 

Al thougr. there are more caI'ni vore species r'ecorded from 

the Quaternary 

none of the 

QuarTY in the 

of the local 

of '(he south-1tiesterl1 Cape tban from the 

Lldi vidual fossil assemblages matches that 

variety of species represc!1ted. The most 

Qua te!'nary occurrenc e's is ElandsFon tein and 

Pliocene, 

from 'E' 

p;:'olific 

it is 

also thi s site ",hich h2.ts yielded t he lar'gest 

species, namely , fifteen , a~ ag~ins t tvTenty frum 

list of Quaternary s pecj es is lengthened by 

been record~d durlng the hi s tori c per'i od, but 

'k:no\o/Yl loca lly as fossi ls. 

number of carnivore 

Langeb aamleg . The 

those which have 

which are not 

The QUrlter'::1ary c arnivores ar'e less ? roblem",t i....:a l than 

those from Langeb3anweg since , \vi t h 

closely related t:O species ,.;hich 

identiflcati on was facilitated by 

fc ·v; eYce!Jtions, they are 

are still extant, a.."l.d their 

compar'isons with avai I able 

osteulogical material be~ onging to moder'n 

instances, however, the modern comparative 

some of the observations made ill r espert 

of certain species may be incorrect. 

species. In most 

ser'ies were small and 

of the characteristics 

The local rec0I'd of Pleistocene mammals is far fI'om 

complete . 

rega:'ded 

part of 

Those feF species from Baard ' s Quarry "Thich are 

as Pleistocene in age, probably date fl"om the c-!arlier 

this epoch. OtheI'i-lise it is the Elimdsfo.lte in fauna 

whi ch :'ncludes the earliest of the local Pleistocene mammal 

... ' ossils. The record for the la t e r Pleistocene and Hol.ocene is 

c omparatively good . In 

only from the almost 

other '<lords , the Hakapanian 

insi gnificant Ba,::r<1' s Quar'l'y 

fauna is ::mo\>m 

occurx'ence, t he 

Cornelian is knO\-'11 fr'om one reasonably 

only the Flor:Lsian and Holocene faunas 

::' a r ge assemblage , l",hile 

ar'e qui te ,"ell kno,-'11 . 

Si nc e the early element in the 

date back no morc: than 

PliO/Pleistocene boundary 

0,5 million years 

is here taken at 

means that on ly about one-seventh of the 

in t he local fossi 1 I'ecord by assemblauc.s 

l1wl1bers of specimens . It also means that 

Ela."l.dsfonte in f'aU::1a may 

(vide supra) , and t he 

3 , 5 mi 11 ion B • P ., i t 

Ple istocene is represented 

including appreciabl e 

the Plioc ene speci es 

the lar'ger' local from Langebacmweg predate the next oldest of 

assemblages by perhaps 3 , 5 million yeal's anu it 

sur-pI'ising that the Langeba,cnweg Carnivora have 

common \:i th those from the local Pleis tocene . 

is , thc!'efore , n ot 

so little in 
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SUBORDER PI~~IPEDIA 

FAl1ILY PHOCIDAE 

SUBFAHILY HONACHINAE 

Hyd!'"l.Ar~a leptonyx Blainville -1820 

The l eopa:>:'d seal is an Antarct:i~ c s pecies which normally 

lives on the outer fri:r..ges of the pack-ice , but which occasion­

ally strays to the mOle sov.-I:her'ly parts of South America , Africa 

anJ Australasia (ring, 1964). Il:is not k.YJ.C·:ll'1 as a fosS1.1 in 

South Afr'ica, but :Roberts ( 195;) records the landing of a f,'male 

on the coas t ab0vl.t 40 miles north of E:?tst London in September , 

1946. The only other South African I'ecord of this species is 

from the sout h-western Cape . An i mmatl;[re fe'11ale was found alive 

on the ~each a t Bout Bay near Cape TOvm :'n Octobe r, 1969. It 

subsequently dice. in c:I local zoo and its skeleton is preserved 

in the South African Huseum ( SAM 35796). 

It: may 1:>e significant t hat t hese two s pecimens reached 

SO~lth Africa during l:he same season ( i. e . the southern Spring ) • 

Sc heffer (1 958 ) has reported that leopard. seals migrate n orth­

vlards to ice-fl'ee isL:mds during \Vinter and it is poss i ble 

that i n the return mi]ration the fo Uo,'ri ng Spring some indi vi­

dual s become disorientat ed and land as strays far from their 

normal nabi tat. 
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:'A1'1IL Y PHOCIDAE 

SUBFAHILY NONACHIHAE 

Lobodull cal·cinophagus Hombron & J acquinot 1842 

PRES~NT STATUS: 

The cI'abeat er .s ~ ol is ;m Antarctic s peci es, l)ut occasiona l stray 

indiv.i.duals have ~c'2n r'ecc:"'ded on other southern con tinents i n 

r ecent times . 

MATEJRIAL: 

Sea Harvest, Saldanha 

S 1004 F:.'''aJment of a right tympanic bulla. 

DESCRIPTION: 

This 

e~totympanic 

postero-medial 

manner ",hich 

be longs 

pho\tine 

to 

It 

and 

a 

specimOt~ consists of the greater part of the 

part!" of the lateral, pos terior' and 

t hi ck-'v,allcd and inf lated in a 

and lacks only 

marg 1.ns. It i.s 

is charactpristic 

membel I")f 

\I/as compared 

all extarJt 

of t he phociJ ~ ~ als and obviously 

th:i.s family . 

wi th the bullae of several ex cant 

monachine genera and in size and its 

general c onOiguration it 

The bulla of this, m1d 

is most similar to that of Lobodon. 

other sout:1ern llionachines does exhibi t 

i ndividua l var iations in detail and altho~gh the fossil d i ffers 

slightly fro"l "the bullae of all t he avai lable L. car cinnphagus 

specimens ( n .- 7) , these differences are no greater t han might 

be expected ~ithin a ~ingle species . 

DISCUSSION : 

The tympani c Dullae of the vax'ious phocid genera and, 

in t he prp.5E:nt j Ylstance , "Chose <.'f the Ant a !'c tic monachines in 

particular , are sufficiently disU .. nct from one another to al10\I/ 

S 1004 to be co~fidently i dentified 

species, Hhich is the most c ommonly 

Antarctic , has beon x'ecorded on the 

with .!:. . carcinophagus . This 

occu x'ring s eal in t he 

South African c oast i n 

r ecen t years. The only h/o r'ecords fron, the south-\ves tern Cape 

are that of m1 ilflmature male Hhi c h c ame ashore at Gordon ' s 

Bay near Ca pe TO\fr! in Dec embel' , 1971 and another whi ch VIas 

found neal'by at Kal k E2IY a month lo.teI'. The skins and skele­

ton s of t hese individuals are pre s e rved in the South African 

Huseum (SAN 3635'/ t SAN 3635 8). Such v agl' an t. s a re probably more 
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common than the r ecord sugge s ts, since t hel'e is little careful 

reporting of seals landing on the South A£'d can coast. Never­

theless, it may he only in certain years tI1at vagrants move 

as far north a5', South Africa and the numb~r of individuals 

concerned is probably never very great. 

such 

The Sea Harves t specimen may l 'ep l'e s~n t the remains of 

a stray r but since t ne ch:.nces of the natural prec;er'vation 

of 

the 

sea 

the modern vagr2...'1 ts j s extL'emely remote, it is :ooss~ble that 

species was more common locally at 'l..imts in the pas t when 

temp-::ratures vlere lower. This possibility is «iupported by 

South African foss5.l records of t\!'J sub-Antarctic seals the 

(vide i nfra'j. 

The inferr~d early 

S 1004 

Holocene a ge 

might indeed 

of the Sea Harvest 

fossils suggests that c.ate from a period 

in time when 

n')t actually 

phase (latest 

relativ-e sea 

c0ndi ::iOl,.3 \.,Tere colder 

colde:::', ',;hen influences 

Pleistocene) were still 

level in (he very late 

than at present, or, if 

of the preceding colc.er 

in ope ration . Since 

Pleistocene was lower 

at present , the co~stal 

submerged so that there 

environments of 

is no record 

that 

of 

of 

the 

the 

time are 

locally 

now 

than 

c.ll 

occurring 

pinnipeds and 

which might 

the 

have 

relative proportions different species 

been present cannot 

j t is only 

indication of 

recen t colde1" 

be determined. Consequently, 

vhich may give an the early Holocene rer.ord 

',;l''.::t pi.nnipeds did occur 

phases of t he Pleistocene. 

locally during thc more 

The Sea HarveS1: Lobodon 

~oes su ggest that 

represe~' ":e cl in th,~ 

still more COl11!r.c~ 

thi£ sou. ~hern monachine ,,,as more commonly 

r egion than it is today and i t \las possibly 

(ju.ring t he colder pht3.ses of t he Pleistocene. 



PRES ENT STATUS: 

fAt'lILY PHOCIDAE 

SU BFAHILY HONACIIINAE 

~!irounga leonina Linnaeus 1758 

The southern e le;.hant sE:al is a sub-AntarC"Li...: species, but 

occasional stray individuals hav,= been recorded on the South 

African coast i n recent times. 

HATERIAL~ 

Coastal midden at Yster'fontein ( ApproYimutely 33
0 

21' s, 18
0 

9' E) 

Q 1801A £dent'lA.lous I'ight maxilla. 

DESCRIPTIm; : 

This speci::ten is indistinguishable in all obse rvable 

rpspects from th-= maxilla of adt-tlt male Hi~ol.mga leonin a from 

sub-Antarctic :::'t!gions. 

DISCUSSION: 

Since this spc ::::ies has a more northerly distribution 

than either the leopard and 

frequently :ecorded on the 

the Antarctic species (see 

crabe ater' seals, it 

South Africa"l coast 

Ross, 1';)69) . 

has 

than 

been more 

either of 

Althc,ugh tt·= age of the Ysterfonte in maxilla is not 

kno\m , it has Late Stlbne A;e associ a tions and because 0.2 the 

Ylature of the loco.l coasta~ middens it is most likely to 

date from t he latter half of tlJ e Holocene (vide supra ) . Remai ns ' 

of elephant seals c.!'e a lso knoHn from 2l!1 early Holocene context 

on the southern Cepe COi"s t ( Klein, 1972 ), and this OCCUI'rence i::; 

more importan t t'~C-'l.use it is s e cur'e ly dated and the mater'ial is 

more abundant. }1 . l~onina still has breeding colonies on the 

South American Jr.ai n l and ( King, 1964), and it is poss ible that 

therE: \.,rere al s o permanent colonies on the South African c oast 

during the l a t e Pleistocene and early Holocene . It has already 

been suggested e::' .;ewhere that the decline i n the range of 

11. l e onina du:c i ng t ne Holocene may have a t least in part been 

due to t he \vC\nr.il1~ of condi tions dux'ing tL:'s epoch ( Hendey, 1972E:) ' 



PRESENT 

The Cape 

coast of 

183. 

FAHILY OTARIIDAE 

Arctocephalus pusillus Schreb..:r 1?76 

( Pl. 16) 

STATUS: 

fur seal still occurs in large IlumbeI's 

the south-\o1es tern Cape. Province , altbough 

along 

its 

have declined appredably dW:'ing the histOI'ic ~eI'iod. 

HATE1{1AL : 

(1) Lime QvarrY7 Saldanha 

5293A Left mandible lacking only I i" 

5293B 

5294 

Isolated C a..."1d three 

Right mayilla 'vi th C 

Left humerus lacking 

postcanines. 
5 and pc. 

proximal epiphysis . 

Kight fel,ms lacking both epiphyse~. 

(2) Sea Harves t, Sal1anha 

S 19, S 259 to S 263, S 1009 Isolated postcanines. 

S 214, S 1007, S 1008 Isolated canines. 

Skull fragment. 

Left femur lacking both epiphyses. 

the 

numbers 

S 1005 

S 257 

S 258 

S 1006 

Distal epiphys is of femur ( 'lot belonging to S 257). 

l1etapodial lacking proximal epiphysis. 

TENTATIVELY REFBRRED llATERIAL: 

Helkbos 

Hb 546 

C0I1HENT: 

Incoli:plete distal end o.t a hUJTleI'uS. 

Reference has a 1.I'e~dy been made to the H.::llcbOS spscimen (Hendey , 

1968), and nothirlg further can be 3dded to these comments. 

Cooke ( 1955: 166) Tllentioned the Lime Quarry specimens as 

apparently bci ng I! the first record of the C&pe sea lion J.n 

the fossil state" 1 but gave no detailed descriptions of' this 

material. 

D'~SC1UPTlon : 

All the specimens listed, ",i th the exception of the 

Lime Quarry mc:::mdible (5293A), are indistinguishable from COI'I'CS-



ponding parts o f t:le skeleton of extant Arctocephalus pusillus . 

Apart f r :Jm the fact that the Lime Quarry mandib l e 

differs f r om that of mode rn A . pusillus. in certain r espects , it 

is remarkable bec a use it is so complete. The missing incisor 

\'/as apparently 2.ost only recently and \-Ihen it ,·ras first 

discovered this sp~cimen must have been c omple t e in all r espects. 

J udging from the condi tion of the t ee th and the 

c har.)cte r of the mandibl -=- i n gener'al, it probably belonged to a 

m?ture adul t mal~; . For thi s r eB son compar'i suns vrere confined to 

a series of mandibles e)f acul t males of thE: modern species. 

The comparativ2 series \Vas made up of 37 specimens , all of 

'.vhich belong"!d to indivi duals 'vrhich had been grouped by Rand 

(19 56 ) i nto h~s c2.tegn rie!:> G, H, J , K, and L ( L e . ~bulls'). These 

indi viduals !'al1gcd i n age from young to v er-y a ged adults. 

In size and morphology the t eet:l of t he fossil fell 

vii thin the range of variation observed i n the moderns . a l though 

the root of the carline was rather lar'Je . 'fbe same appli e s in 

the case of the. isoJated c anine and postcanines £rQm this 

locality. 

~I 'he mandi bular corpus t a1. though robus t, ,,!as also \-Ii thin 

the size range of var'iation observed i n the mode rn species . 

The r e was , however, a Climsistcnt difference in the nature of the 

symp~1yse "\ 1 region of the fossil and modern specimens . The former 

has a prominent I chin', \'rhereas in the mode rns t he an teri or 

margin of the symphysis v!as gene: 'ally recedL'g . In this respect 

~he fossil most r esembled a few aged i ndivi duals in the 

comparative series, but even these speciJllen: di ffered J.n t hat t he 

margin of the symphysis posterior to 'chin ' t han 

in the fossil. The s)rmphysis of 529:::A is rat her rectarlgular in 

outline, bu t in the moderns it tends to be ova l in shape . The 

pres ence of a 'chin ' i~ the fossil also has t he effect of 

incre3s i ng the su:!:'face are a covered by the symphysis , so tha·.. it 

is relative ly and abs olutely greater t han J.n any of the modern 

specimens. These differences are not clear'ly reflected by linear 

measurements , a l though t he fossil symphysis is a little longer 

than a'1y obsex'Ve d in the mode rns ( Table 36) . 

A f ea tul'e of the mandibJ t; of modeill !i, pusillus whi ch 

is appar Cl1 tly r 'C L: .. ted to the symphysi s is "ill al'ea of rugosi ty 

i n the bone to\~aI'ds t he i nfe!'ior margin of the corpus immediate ly 



Table 36 . Dimensions of t he canine and mandi ble of the Lime Quarry Arctocephalus pusillus , compared with a series 

of modern specimens 
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Lime Quarry 5293 c1 4 ,5 10, 9 50, 4 201 96 ,5 38 ,5 50 , 3 34 , 0 

Modern Mean 14 ,0 10, 4 50 , 4 191,7 82 ,3 34 , 9 42 , 8 29,0 

Ar d ocephal us Range 12 ,5- 9 , 0- 48 , 0- 178- 73 ,5- 31, 6- 39,5- 22,6-
17 , 0 13 , 0 54 ,5 206 94 , 0 39 , 8 47 ,1 33 , 6 
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posterior to the sj'mphysis. This is pr'esu:nably the insertional 

area of a ligamcn! attachment bet\o,een the t,;o mandibular corpora. 

It is absent il~ the fossi l. Possibly the Ll.l'ger' sur'face area of 

the fossil symphysis meant that the addi ti::.mal post- symphyseal 

attachment which is appar'ently present i n modern A. pusillus \"as 

not r'equired . 

The most .3triking di.ffer~nce betueen the fossil and 

modeJ.'n specimens is in -::be Slreater developmeil t of the ascending 

ramus o.t' the for 'mer. Th.i. s is reflected in the greater overall 

height of the f ossil m~dible (fig. 21) aJ.1.d the larger size of 

the condyle (fig. 22). The gener'al cmfigul'a Lion of the ascending 

:,:'amus of the fossil ;s similar to that of A. pusillus and the 

coronoid proces" ; - relatively broad and low. HO\vever' fit resemLles 

A. australis in having a deep pterygoid ?!'oc"'ss (see Repenning 

e t al , 1 971: fi g . 7). 

The <legree of dinference between the fossil Y!1andible 

and that vf mode~'n A. :;,usillus is act1lally S'reater than is 

rei'lected i n the metrical dat a presented here , since the modern 

specimens to 'vlhich the fossil is most similar i n size are the 

oldes t individu-3.ls in the comparative series. Individuals from 

this series v,hich ... 'erE: judged on the basis of tooth wear and 

the thicl<lening of tooth roots to be on togenetically comparable 

to the fossil specimen are all appreciably sma.ller' ( Plai_e 16) . 

The Lime QuarTY maxilla ( 5293B) is evidc!1tly that of 

a female, since it is comparahle in size to corresponding parts 

vf the skulls of modern ~. pusillus fema]es. 

The postcranial material belong:" to juveniles and so 

gi ves no indication of -..,hether or not the individuals were 

exceptional in size . 

The Sea Harvest specimens are sj 'nilar in a ll obse!vable 

respec".:.s to moder. 't'l A. pusillus . 

DISCUSSION : 

TherE: can be Ii ttle doub t that the Sea Harvest and 

Lime Quarry specimens should be refer'I'ed to ~r'ctocephalus 
0111y 

pusi llus , al thol.l.gl1/ i.n the case of the mandi tIe from the let tteI' 

OCcurrence need tILe identification be quc\lifl.ed in any ,,,ay . 

This speciJrlen belonged either to ct.") unusually large 

individual or to a more or less typical bull of a population 

in v,hich the average si ze vIas grc:a'Cer th.:.:...'1 that of the moderns. 
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Fig. 21. The dimensions of the mandible of the Arctocephalus 

pusillus from the Saldanha Lime Quarry, compared 

with those of a series of modern specimens . 
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Fig. 22. The transverse diameter of the mandibular condyle 

of the Arctocephalus pusillus from the Saldanha 

Lime Quarry, compared wi th those of a series of 

modern specimens. 
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The 

the 

latter al ter'Ylatl ve is favouI'p.d since it 

c ase of man ~ ::>thex' species investigated 

also applied i n 

in the course of 

the pre E:ent s tudy . 

Although r2 1a tive size is one of the chax'acters used 

in distinguishing the modern spec.::'es of Arctocephalus ( Repenni ng 

et al , 1971: 31), it is not a particularly uS2£'ul critereon 

"vhen applied +';0 i ndividu'ils owi ng to th~ cOl'1';iderable range of 

variation i n size withi!1 anyone species. ~. pusi11us is in 

f<:..ct the largest of the moderr: specie s and tht::: Lime QUarry 

l\rctocephalus is li1<:e ly to be simply a laI'0e temporal v ax'iar t 

of the extant sp:cci.es. As such it v'ould at most warrant 

distinction dt the subsrecies level. 

should 

The problem vf whethex' 

be applied in the case 

or not ne,,, subsperif;.c names 

of lrl.I'ge vaY'ian t s 0f extant 

s pecies 

",ill c-= 

"las one 

discussed 

which recurred in 

in de tail 

the p r esen t 

later. The 

study 

final 

and i t 

decision 

in this 

matex'ial 

r espect is 

is sim:p ly 

greater 

anticipated 

r::ferred to 

here anU. t.he Lime 

~. pusillus without 

Quarry 

d. subspecific 

regarded as eli s tincti on 

being late 

being made. The Lime Quar!'y fauna 

Pl eistocene in a ge (vide supra), and 

i n a provisional manner by be i ng 

~. pusi 11y.s ' • 

distinguished 

the 'Flori s ian 

i s 

the seal is 

l'eferred to as 

Arc tocephalus is w~ry abundantly represented in local 

Holocene coas t al mi ddens . Those specimens ",hich are in the 

r:ollections of the South Afriran Huseum \-Jere acquired as a 

,.'esult of wlsystematic collecting and they represent but a small 

part of v!hat has been, or for that mattel , still is available. 

The specimens \·.rhich have already been .collected ",ere not studied 

in detail and t hF:)' are , t herefore , nOT l:i.sJ::ed . 
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FAl1ILY OT1\RIIDAE 

ArctoceT'lwlus gazella Peters 1875 

& 

~u'ctocephalus tropi-:::ali~ Gray 1372 

The -t:: ax on orny 

Antarctic Convergenc~ 

sti ll a diversity of 

shuulJ be r ecognized 

of the fur' seals from islands neal t he 

ha£ long been pI'0blernatical and there is 

opinion as to v;hether- on 0::: or tHO species 

( l~e:f1enning et al , '1971 ; Hel, 1971 ) • The 

i mportance of the:::,e seals in as far as the present study is 

c oncerned is 1:hat , like other Antarctic and sub-Antarctic species, 

they have beer r ecox'ded in South Africa in r e cent times ( Kel , 

1971) anJ as pos1:-Pleistocene fossils (r,lein , 1972). It is 

l arge ly immaterle,l in the pr esent instaJ.1cP ,;hether these records 

are of one specie s or the other , since thev are all from 

r egions beyond. t he c onfjnes of the south-vles tern Cape . H01;lever , 

sin Ce sub-.".nta.rcTi-:: A:;:'ctocephalus has been recorded on the South 

Af:!:'ican coast, it is most unl i kely that r epresentatives o,f the 

group have never' landt.~d in the south-v!f'stern Cape itself. 

The fact t hat t hey have not been reported l ocally in 

r ecent times lllay be d.;;te t o the fact t hat they Hould be easily 

con.fl~sed with the i ndigenous ~ . pusillus by c asual obser'vation. 

The Arctocephalus remains from local coastal middens have not 

been c ri tically examined, so it ic; possible that this material 

~ay ir..~lude species other than A. pusillus . It is on these 

9rounds that A. gazella and A. tr·opicali:.:: are ten1:ativ::;ly listed 

wi th the pinn ipeds vJr..i.ch did , and perhaps still do occur hl the 

south-vrester n Cape . 



NATERIAL: 

188. 

sunOR0ER FISSIPEDIA 

FAHILY CANIDAE 

SUBFAHILY CAITINAE 

? Canis SPa 

Baard ' s Quarry , Langr-:baam:::.!g 

L 1478 Left mandi bulai' fra~men t "ri th 

DESCRIPTION: 

This vel'y incomph. te s pecimer. includes t he i n t act P 3 

and the alveoli, some wi t b roots, of and Only those 

parts of t he jnalldibular corpus immedi ~tely ~djacent to the root s 

of these teeth are preserved. The to alveolo:.:::' length i.s 

about 37,5 mm. T~-,e P 3 is made u p only of the principal cusp 

and medsures 9,9 by 3,9 mm . It £ alls wi t hi:S:l the si ze range c£ 

variation of mode""n ~al1is meso::lelas CTaole 36) , and is essentially 

sir::i lar t o the this species in other respects as well. 

DI SCUSSI ON: 

Since this s r-::cimen 1S virtually indi s tinguishable from 

c orresponding parts of t he mandible of modern f. mesomelas , its 

i den tific a tion wi th t he Canidae is r'easonably s e cure ;md it 

may i n fact be c onspecifi c Vlith this s pecies . However , t he 

;::osi tive i dentification of fraq.nentary c ar.id r·emai n s of this kine 

is difficult , if not impossible . 

Ai t hough t his speci men may be conspec:ific vri th t he 

poorly mO',ill c anid fr'om ' E' Quarry , i t is consider'ed more likely 

to belong "/i th the Ple ::' s t ocene elemer.. t nf the Baard's Quarry 

fauna and i t is listed a c col·di ngly . 



189. 

FMlILY CANIDAE 

SUBFAIULY CANINAE 

Canis mcsomelas Schreber 1775 

( Plo 17, 18) 

PRESE~.JT STATU~ : 

The black-backed j ackal is now extinct in t h-= sOl1th- \vestern 

Cape , but i t \'I~S ap?arenily sti ll c ommon in the l 'egion during 

the 19th Century " 

HATERIAL: 

(1) Elandsfonte1l1 

( a) Previously jescd.bed specimens ( EI,re::' ~ Singer, 1956): 

EC 18 to 20, 24 to 27 and 30 Incomplete mandibular fr agments. 

EC 31 1-11 " 

EC 32 P4 " 

EC 21 Maxillary fragment ",i tn M' and M2 " 

(b) Addi t.l onal spe~imens: 

( i) Skull and postcy'ani al remains found in association and 

i ncluding : 

'7026 Par t of a braincase and maxillary fragJi ,ents \·,i th right 

I
2

, I 3 , p1 to H2 , and left I 
1 

to 1
3 and p4 to }!2. 

17022 Left and right maxillary fragments with p3 to 
2 N • 

17000 Left anc. r isht mandibles l acking oi11y incisor's, :l.eft 

2U'1d ri ght N3 • 

,7001 Right r.latHli ble lac:i<ing inci sors , P1 and M3 • 
1702~ Left martcl i bular fragment with P

3 
to H ..... 

c. 
16867 Par ":'5 of a r ight mandible lacking only I1 and H

3
, 

and 3.ssociat erl with isolated left and right p4 , 
1 

and 112 . M 

(i i ) A number of par tial denti ci.ons and i sol ated tee tb f ound 

i n assocj ation and including : 

15833 Left maxillary fragment to 3 p • 

P1 

Five ri C:Y:1: mandibular fragments v!i th teeth as fo l lo\o1s : 

to 

left 

P4; P
2 

to 

mandi bular' 

1'11 ; P 3 and P 4; P 1 and P 3; p 1 and 

fragments Hith teeth as foll o,;s : 

C, P2 to M2 ; P3 , M1 and M2 ; P
2 

to 11
2

; H1 and 11
2

• 

Isolated c arnass ials and molar's as fo l] O\.J s : 

p4 _ tllOi , n1 
- fou.r; J.[2 - eight; M1 - tHO; 1'1

2 
- one . 
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(iii) Parts of the slcull 

17213 - Br'ai11case; left 

of a single individual, including: 
1 2 

maxillary fragment wi th P to M. 

17214 - Right mandible with C and P2 to M~. 

(iv) Haxillary fragments with teeth as fullows: 

3361 - Left H' and M2. 

5051 Left M1 and M2. 

5305 - Right p3 ann p4 (both incomplete ) and M\ left p4 

5353 Right 1 to M2j lef~ r3 and p2 to M2. - P 

5448/9 - Right p4 to M2. 

5467 - Right M1 and l12. 

6890 Right M1 and. 2 - 11 • 

6891 - Right p4 to M2; left p4 and M'; left }f 
1 

and H2. 

6892 - Right p4 to M2; left p4. 

7030 Right 3 and p4 t - p 
Possibly indi vidual. one 

7;26 - Left p3 and p4 ) 

8067 
1 2 Left M aud M • 

8077 Left 
1 - M • 

p4 " 3093 - Left to M<- . 

8110 - Right p3 tv M2. 

9994 - Right p4 al'ld 11
1

• 

15609 - Rign,t p3 to H 
1 

• 

( v) Handibular fragments with t~eth as follows: 

3363 Left H , :mCi ~2° 
5305 - RighT P2 to 1-1, ; le;t M1 and M

2
0 

;478 - Right P4 to M
2

0 

5481 - Left M . 
<:: 

5483 - Rigtt P3" 

62'7 - Left P
4 

ar.j M1 • 

6863 - Right P,.. tl) M1 • c:: 
6865 - I,eft M1 aJ:1, l~ 11

2
, 

6871 - Right P4 to M
2

0 

6878 Right P4 to H2• 
7027 - Left H2• 
7506 - Left P

3 
,:0 M1 • 

7525 - Left 111 • 

9491 - Right P1 '\.:0 M2 (P3 incomplete) 0 

9507 - Right P 2' part of P
4

, a.l'ld M1 • 

11159 - Left P1 to H2• 
'11450 - Right 11, and H2• 

to 112. 
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15613 Right M1 ~lnd M2• 
15614 Left P .. ' c.. 

P
4 

and Ml • 

16622 Left H1 • 

20511 Right P2 
to P4 • 

20817 Right H1 • 

20999 Right 1-'3 (incomplete) and M1 • 

21005 Right P3 • 

(vi) Isolated carnass'!'als and molar's as follows: 

p4 _ three; M 1 - seven; M2 - five; h1 - foul'; }1
2 

- one. 

(2) Helkbos 

Mb 556 Right 111 , 

(3) S\'Tartklip 

Zvl 1952 An almost complete skull, with mrt.'1di blE. and first 

foul' ~ervicC'l vertebrae found in articulation; lacking 

part of the left sidE., but with right side intact. 

ZW 1999 Parts of a ~,kull ,,;i th upper' dcn:i tiem lacking only 

le_~t and r:'ght I' and T2 and with canines damaged • ... , 
ZW 2650 Part of a skull with right pl to M2 and lcft p3 

to M2. 

p4 
r 

p4 , Z\v 1998 Part of a skull with right to M'- and left 

and 
1 

M • 

ZW 102/3 - Pal't of '1 skull with l'ight C and p1 and left 12 

to 2 P ; assor.iated mandible with r i ght dentition cumplete 

alld left 12 to '0 
·4' 

Haxillar'y fraqments wit!: teeth as follows: 

ZW 2~53 Ri;ll':: C and p2 to 112. 

ZH 104/5 - Right n 4 
! to }_2 

-1 • 

ZW 1856 Ri~ht 
1 

H . 

Zvl 1858 l..eft p4 and M 1 • 

Zvl 3243 Right '04 
• and M 1 

• 
1 ~ 

Z\V 3071 Right p' to P-'. 

Z\.,r 2952 Left p4 to M2. 

Z\.J 3781 Right Ml and M2. 

ZW 1314 Left p4 and }t 
1 (SITE 2). 

Right mandib1l1 c_r xl'agments \-li th teeth as follows: 

Zvl 3778 to 



192, 

ZH 2954 C to H
j

, 

Zl.! ,. 1471 Part of C, and P1 to H3 ' 

ZVl 2998 i'art of C, and P 
1 

to M
2

, 

Z1:l 2000 P
3 

to N
2

, 

Zvl 2635 Part of P
4

, 1'11 and H , 
2 

Z\-l 346 P1 tv P
4

, 

Z\'l 2636 P
4 

and i'11 ' 

Z~l 114 P2 arJd P", 
.J 

Z'-l 3779 P
2 

ami 0 
• 3' 

ZH 2315 H
2

, 

Left mandi bulaz' f ragments with teeth 

Z\\l 393 P2 to M
2

, 

ZW 2316 0 to K.,' " 3 '-

Z\'l 1471 P
4 

.:md M1 ' 

ZW 195·1 P
4 

to }12 ' 

Z"w 347 Nl anfi M
2

, 

Z\V 107 M
1

, 

ZT1l 2318 Pa.:v,t of P
4

, M anr'l 0'1 

Z \'1 3254 Part of C .:.nd P 1 ' 
Z\ol 115 H

2
, 

Isolated carnassials as follows: 

p4 _ four; M1 - two, 

i.:1) Lime Quarry , S'3.1d~r,~'\a 

M
2

, 

as follows: 

5308B Lef: maxilJ ary fraqment vIi th part 

:>308D I ncomplete }1, , 
I 

1 
and 11 , 

Some of the CMnis Tl'Iesomelas specimens from - this site have 

been lost, 

0) Sea Harvest , Saldanha 

S 224 anJ S 225 Skull fragments, 

Right mandibuJar f:r'agments \vi th teeth as 1'o110'.v5 : 

S 197 P 1 ' P
2 

and P
4 

to H
2

, 

S 135 P4' 
s 728 Hl and ll". 

t:. 
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Left mandibular fragments \O/i th t eeth as foJlows: 

S 14 C and Pr to P4 just erupting , M1 and M2 · ..:: 
S 15 Par t of N 1 

and 11
2

, 

S 198 H2 • 

S 199 P 2. 

S 726 Eden tulvi) s . 

Isolated carnass i 3.1s and molars as foll ows: 

p4 _ H1 ? 
fou!' ; - une; l·!- - one ; t.f - one. -? 

(6) Coastal middens 

( a) Slangkop; Cape Penln3ula ( 34
0 

9'S; 18
0 

19' E) 

o 1803A 'Parts of a skull, including: 

Left pr ema..'( iLLa and maxi lla wi t h p4 
1 

and 11 ; lef t 

mandible 

and Pit 

to H . ri ght 
3' 

(b) He lkbosstY'2.:1d (33
0 

44'S, '18
0 

2'7 'E) 

rilandible ,,,ri th 

Left mandibul .::..r frc.gment '",ith P3 to H3 • 

( c) Ys t e r'f on teih 

Q 1801B Skull 

right 

COBMEN T: 

( Ap~roximate Jy 33° 21' S , 18° 9' E) 

lacking zygomata, nasals, l eft I' 
1 3 

I to P, and the mandible. 

to and 

Canis w'!":;ome :L as i s the best represented carnivore in 

the Quater-nalY fossil assemblages from the south-wes tern Cape 

and it is also the s peci es for '''hich the largest comparat ive 

collecti:m was available. Consequently, the examination of this 

species was in tte nature of a pilojl study and some later 

conclusions were based on observations mad~ i n t his s ection of 

t he report. 

There ar:; t\v'O extant syecies of jackal in southern 

Africa, namely , C. n.e.somelas and ~. adus tus, and t heir dental 

c haracteristics h ave been discussed by E\ve r ( 1956£) . The classi­

fic a tion of the south-\"restern Cape material \"as based on the 

diagnostic cri teI" ~ il dete rmined by EHer and by making us e of 

stat.i.stical data obtained in an i ndependent compar"a tive study. 

The two extan L species are most r eadily diFferentiated by their 

' cc1rn3ssial: molar ' ratios ( see fig. 23 ). Sixteen C. adustus skulls 

were examined in the cours e of t he presents tudy , ,fhi le sixty 
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Fig. 23a. Lower carnassial:molar ratios of modern Canis 

mes ome las and C. adustus plotted against the 

lower carnassial length. 
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Fig . 23b . Upper caI:nassial:molar ratios of modern .Canis 

mesomelas and C. adustus plotted against the 

upper carnassial length. 
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C. mesomelas skulls from the Cape Province ann thirteen from 

the northern jla:'t of South 'l-lest Africa 1:/er'e also available. 

No significant differences between the two C. mesomelas series 

were observed and the t \oJO samples were t reated as a single 

unit. The comparative series included both males and females, 

vIi th ages rangiug from young adult to aged .. .individuals. 

DESCRI PTION & LISCUS ~ION : 

O .. ,ing to differences bt!t1:/een the mc..terial froJ11 t:he 

various ,xcurl"ences, it is convenient to consider the fossil 

samples in descending order of age. 

Coastal midcens 

Since the iniddp.n mate rial almost certainly dates from 

the latter part of the Holocene, it probo.bly represents that 

form of C. mesorr.21as \<Thich inhabited the area in historic tirr.2s. 

Nune of t11e modprn comparative s?ecimens C2ul\e from the south-

.. ,es tern Cape, al though m:my weI'':! from immedi :-> tely adj acen t regi ons. 

Al thol!g!1 s peci.mens cf the locally occurring form might be 

preserved in insti t",tions ot-her than the South .I\fr'ican Eus2um , 

it is most probable th'it its osteological cha racteristics will 

have to be deter'mined from fossil material such as that from 

the middens. 

In respect of the carnas ~ial:molar ratios the midden 

specimens are we.:. ~ \·:i l:hin the ranges of v al·iation obsex'ved in 

the C. mesomt.las ~orr.pa!'ati ve s e ries. The most northerly uf the 

s!)ecimens , the Ysterfontein c1<ull, is virtua lly indistinguishable 

from t he.. skulJ '" 01' th~ moderns in other r espects as well. The 

Helkboss trand s pe::: i med differs from the moderns on ly in having 

a more prominent subangular' lobe. In this r espect it r esembles 

the mandibJ "! .fr·cr,~ 31angkop , \vhi ch is the mos t southerly of the 

midden rt'cOl'ds an~ which als o has a stovtel' mandibular corpus 

than most of t he moderns. 

One of the characte rs investigated in respect of the 

local Flori s ian C. mesomelas 'vas the relative breadth of the 

lowe r (vi ele i nfra). This was fow1d to be 

v er'y vari able i n mode!'n C. rnes ome l as , bvt the re Has an apparent 

tendency for r he F::'cris ian form to have the P4 broader :!'elative 

to th3t of 1..he moderns . Although it is n ot necessarily signifi-

cant , it is \vorth noting that the Slangkop P
4 

is exceeded in 
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relative br'eac.lth by only one of the 72 modern specilnens 

measured . In this respect, and also in its robust mandibular 

corpus and promilJent subangular lobe, the Slangkop specimen is 

reminiscent of -::he Florisian C. r..esomelas . 

In itse lf this is hardly sufficient evidence to suggest 

the existence of a locally endemic post-Pleistocene C. me!::omelas 

population and one Vlhich \-!as then r ep laced late in the Holocene 

from the north or north-cast a population ~vhich is still 

extant in those r'egions . There i s, however, some evidence to 

indicate that this mighi: have been the c ase with the local 

Par.thera leo and .!iyaena b:cunnea. The possibility is mentioned 

here in connection 1,-Ji th c. mesomelas as something Hhich can be 

borne in mj.nd un til further evidence in th:i s regard j s forth­

coming. 

Sea Harvest 

The Sea Harves~ specimens are essentially similar to 

modern C. mesomE:la~, although some of the teeth are larger than 

thuse of the comparative ser'ies ( Tables 37, 38). It may be 

significant that the teeth of those SPecimens which have a 

less aged appearance ( e. g. S 14) are comparable in si ze to those 

of the moderns , while the older looking specimens (e.g. S 197) 

are lar0er aJ'ld mOl'e comparable to the specimens of Florisian 

age. On the other' hand , the assemblage as a whole occupies a 

posi tion intermediate bet'veen thos .::: of Flor'is:i an age and the 

liloderns i n certain respects (fig. 24) and this may be taken 

as an indication that the total assemb:"'age is of intermediate 

age. Since the Sea Harvest speci~ens rc:'e all deI'i ved £i'om 

the same shallo,", ~mconsolidated depos::' ts, t he l atter' al t e rnati ve 

is favoured. 

In r espect of the development of tne subangular lobe 

of t~e mandible, Oi'le Sea Ha~'vcst specimen (8 198) is comparaule 

to the moder'ns and a'1other (S 15) is more like the Slangkop 

and Florisian speci.mens . The other' manc.ibles belong either to 

immature individuals or are incomplete , so the character of their 

subangular lob~s could not be determined. 

1'\-/0 speci.mens (S 197, S 13')) have P 4 fully erupted and 

both these t .;:c th are broader than most of thE: modern specimens 

and compare \Jith those of Florisian age ( Table 38). HO"lever, 

the incompletely er'upted P 4 of S 14 has a length:breadth ratio 



Table 37. 

Modern 

Can i s 

!:.eE" omeL~ 

Coastal 

midd.ens 

Sea 

Harvest 

Swartklip 

Elandsf on-
tei.n 
U H:)i)cene) 

Elan.ds-
fon't ein 

(Bone 
Circle ) 

El ands-
fontein 

(Cornelian ) 

Di mensions of t he upper teeth of fo ssil ~ mesomelas from the south-westerp Cape Provin~~ 

compared with a series of modern specimens. 

-
P 3 p4 M1 

1 b 1 b 1 b 1 

Mean 9 , 6 3 , 9 17,1 8,1 11,8 15,2 6,9 
-

Range 8 , 2-1 0,8 3 ,4 -5,0 15, 6-1 8 ,8 7 ,1-9 ,1 10,7-13, 4 14 , 0 -1 6 ,7 ),7-8,0 

n 69 72 71 72 
-_.-

Q1801B 9 ,6 3 , 6 16,8 8 ,7 11 , 9 14 , 0 6,5 

Q1803A - - 17 ,4 8 ,1 12,5 15 ,1 -
- -
S210 ,S 219,S17 18 ,4 9 ,1 11, 8 - 6 ,5 

6206 , $1 37 19,2 - 12 ,3 -

I·lean I 10,0 4 ,3 18 , 9 9,2 12,3 16 ,3 7,2 

TIange 9 , 2- 10 ,4 3,6- 5 , (J 17,4-20,2 8 ,1-9 ,8 11. 8-13-3 15,2-17 , 8 6 , 8- 7 ,5 
- ----

--~ ----~t 
6 10 9 ._---I- _. 

I 
~-

I , I 
5353 

I 
9,) ?, , ,9 16,3 7,5 10, 9 14,0 ! :,0 

I j 

t I - " 
15833 - - 19 ,1 9 ,6 12,9 Hi ,2 I 7,2 

--- I c12,5 
-

,'5833 - - - - 16,8 \ 7, 6 
- -- ! -

I I I - - - - 13, 2 16 ,8 7,3 15833 

I -
I I Meen 4 , 0 17 ,9 8,9 12, 9 16 ,3 8 ,1 

I 

M2 

70 

7 

1'°'
4 

3,:)- 4 ,4 16,7-19,9 7,8-9 ,9 11,5-14,4 15,0-17,9 I 7,2-8,8 Range I 9 ,8-10 ,8 
i -

I n 
i 7 14 13 20 I 13 I 

l . - . - -

b p4 : M 11 

10, 6 1,45 : 1 

9 , 2-11, 8 1, 32:1··1,58 :1 

72 l -
9 , 6 1,41 : 1 

- 1, 39 : 1 

10 , 2 -
-

10,8 1,54 : 1 

10 , 3-11, 6 1,47:1 - 1, 6B: 1 

'3 

9 ,7 1,'5f : 1 

10 ,8 1, 48 : 1 

1 I,J -
10 ,3 -

11, 6 1, 38 : 1 

10 ,5-1 2, ° 1,33: 1 - 1, 46:1 

12 

--



Table 38 . Di mensions of the lower teeth and mandibl~s of the fo ssil Canis mesomelas from the south-western Cape Province 

compared with a series of moder n speci mens . 

I 3 4 1 2 He ~ght of Br~adth of r P P liT r fiT I . 
1 b 1 1 l: b 1 b . ' 1 b P4 :M11 M1 :M21 ! cor pus be corpus be-

I \ - 10':1 M1 low TI!1 

IfJ odern I Mean - 8 ,3 3 , 8 11 0 , 3 4 ,5 2,30 :1 1 19,0 7,5 ! 8, 8 6,7 1:1,84 2,1 6:1 i 17, 0 I 8 ,1 

-- R 7, 2- 3 ,4- 9, 0- 4 ,0- 2,05 :1- 17, 6- LJ , ) - : 7, 8- 5, 8- 1:1,"0- 1, :15 :1- ; 13 , 6- 7,1-
Cani s I tl . ' 4 + I I 
~scme l'!.e _ -n ange ____ '~~o ~ ; 5 .2.'~_4_ 5 ~:_ 2,56 ,' 20 ,9 68 8., J ' :;0 : ;5 ',:;°5 

I 2, :~' 2.. f ' :~ 7 _ [ :~5 -----+ ----- I I , ------ ---.- r-------------t -----
Coas ,: c. l i Ql[,02A - "1-11 ~ 4 ,7 2 , 3c3 :1 1 20 ,0 [; ,2 1 9 ,2 6 ,5 I 1:1,79 2 , 1 'r~ ~ i l b , LJ I 8, '2 

8 ,8 

I·iean 

mi ddens I Q18C3A : 9 , 0 I~ , C 10 , 3 5 , 0 2 ,06 :1 19 , 4 7, 8 i --8~-8-- 6 ,1 ",.88 l,10,1 1'9,2 I 
~ --- ! - , I 

- 11 1 ,6 5 ,5 2 ,1 0 :1 20 ,4 8 ,1 1 8, 7 6 , 6 1:1, f 6 2 ,32 : 1 I - I -
Sea f- - ' ! 

Harvest 
Range , - - 11, 2- 5 ,4- 2 ,00 :1- 18 , 9- 7, 2- 8 ,4- 6 , 3- . - 2 , 22 :1- I - I -

_ 11 ,9 5.6 2, 20 ,1 2< ,1 9,0 9 ,5 7, 2 ! . 2,40,1 I I I 
n - 2 3 5 1 - 3 - -

L-. " I C-~-.-- • I I - i 1 

_ ' I 9 ,6 4 ,4 11, 2 . , 5, 2 2,1 5 :1 21,1 8 ,7 I 9,0 7,0 I 1:1, 89 2 , 35 :1 I 19 ,4 9 , 2 rf- ean 

3wCl.rt klir) Hang'e I 9 ,0- 4 , 1- 10 ,6- 4 , 9- 2 ,07:1 19 ,4- 8 , 2- 8 ,4- ' 6 , 6 -: 1:1, 83- 2 , 20 :1- 17 ,3- 8 ,7-
1 10 ,1 4 , 8 '11 ,7 5 ,'! 2 ,17:1 22 ,1 9 ,4 (J, 8 7,41 1: 2 ,01 2,54 :1 20 ,8 I 9, ) 

- ! -- - • -'r ---, , ! 10 12 . 10 I s n 10 10 16 12 

~~::';~~~. --r Mea n 9,6 4 ,1 11 ,2 5 ,3 2,11,' 21,2 8,5 9,5 --:1, ,1 , 93 2 ' 22"- - -~,:-.-~: 
(Bone Circle I I 

r>1elkbos r~b55 6 21,0 9 ,7 

d.
. t h Hancse 9 ,3- 3 , 8- 10 ,8- 5,0- 2 ,08 :1- 20 , 3- 7, 9- 9 ,/- 6 ,'1- 1:1 89-an 0 er _ 

F' . . 10 , 2 4,5 11, 6 5 ,6 2 , 21:1 22 ,1 9 , 8 9 , 9 7, 5 1:1, 90 
.or~ sla" 

elements ) 
n 6. 3 10 q 3 3 

Mean 9 , 3 3 , 9 10 ,8 4, 8 2, 23 :1 1? , 0 7, 9 9 ,5 7,1 1: 1,78 

2 , 21:1-
2 , 23:1 

2 

2 ,02 ': 1 18 ,9 9, 0 
~hnds-

font e:i n 

( Co l ne lic..!I ) 

I 7 , 9- .". . 3- 9, 1- 4 ,0- 2 ,~2 :1 
1- _ . ~ 0 , 7 4 , G 1 2 , 0 5 , 6 2 ,46 : 1 

I 

17 ,3- 7. 1-j 8,6- 6~;:::I",, 6O- ,, 85"-117 ,3-1 8 , 1-
2~_, 4_. _.!i! __ ~~~ __ 7, 9 1: 1 ;83 ~~~~ 21, 2 10 ,2 

30 1_. 1'-) I 15 

Rc.nge 

, 111 ., 'J 14 I I ~ 
.'--

1'5 

- -

. 



Fig . 24. Lower carnassial:molar ratios of fossil Canis 

mesomelas compared with those of modern C. 

mesomelas and C. adustus. 
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of 2,40:1 and is much nar'I'O'.Jex' than the other specimens. It 

is excluded £r'om Table 38 since its dimensi ous may be de termined 

by the ontogeneti c age of the individual and all the other 

specimens recol'ded are fully grown adults. 

SvlaI'tklip 

The S'tl2!.rtklip C. ;,:esomelas is t3.ken · - t o represent the 

typical local Flori sian form and refer'ence hzs alJ":=ady 'been 

made else\'lher'e to .i. ts relat::' vely . large size ( Hendey & Hei!dey, 

1968). S:nce 1968 a large ncUl1ber of additional specimens have 

been I'ecover'ec. and the assemblage as a \"hole c onfirms 'Chat the 

S'.J artklip 3o.ckal \.,.as a li ttle larger tban tr..e moderns in mos t 

r espects , al~hough there are overlaps in the observerl s i ze ranges 

of variation in thE: fossil and modern s2'r.1pjes . The lO'tler 

premol3.rs of the fossi 1 form al'e generally bI'oaJer than those 

of the moderns and tro::: subangul ar l obes of the mandibles tend 

to be mar'e prominent. In other ,cespects the Suartkli p specimens 

are i ndisting1.'ishable fr:Jm the moderns . 

Saldanha Lime Quarry .:>nd llelkbos 

The compar a tively large size of the sinole Hel:;Cbos 

tooth has already been mentioned ( Hendey, 1968 ). This specimen 

is taken to r epre sen t the local Flori s ian form of C. mesomelas 

partly because of l.ts size , but largely because other faunal 

evidence suggests that the Hei.kbos fauna is Florisian in age . 

Cooke ( 1955 ) mentioned the presence of C. mesom~las in 

the Lime Quarry assemblage. He gave no measurements of speci­

mens and sol"'~ of the material seen by him has been lost. The 

few remaining ~ecth com~are in size to the larger S\oJartklip 

specimens and thE; Lime ~uarry jackiAl is also tak"'n to r epresent 

the lccal Flul'isian fviTn of C. mesomelas. 

Elandsfon t e in 

In their original description of the Elandsfontein C. 

mesomelas, EHe l & Singer (19 56 ) concluded that it vIas inter­

mediate in character between the Hakapanian C. mesomelas pappos 

( EHer ,1 956J2.) 2.nd the modern f orm. Hany more specimens from 

this site are 110\'! available and the new material, together with 

that from ot]1 ~r l<x:al si tes , necessitates i':t re-evaluation of the 

assemblage as a \!hole . 

The size range s of variation exhibited by the Elands­

font e in teeth are , in general, greater' than those l 'ecorded fo r 



197. 

t he modern c ompax'ati ve seri es (Tab l e s 37, 38 ) t ,·,hile the M1 :M2 
l ength ratios ovcrl'3.P ",ith the r ange s obs e r ved in both C. 

adustus and C. jjlcs omelas (fig . 24). This su ggF!sts the poss ibility 

t hat more than one form is r ep r e s ent ed by the s pecimens here 

refe r red to C. mesome las. It h a s long been suspected that the 

Elandsfon t e i n f oss i:i. s a r e not all con tem l-' orane ous and thai. 

Corne :::"ian , Flori s i an and perhap s even pos1:-Florisian elements 

migh ~ be represen t ed ( E2!1dey, 1969). It i s also possible that 

the earlier materi a l is itse lf not homogene o1,,;s, but \Vas accumu­

late d over a r e lative ly long pe riod of t ime > Conse quently, tr.2 

C. mesome l as as s emD l dge ,,,a s examined \..ri th a vie"l to establishing 

'"he t he r or n ot t empor Cl. l ':ariants wi thin a single s pecies could 

be distingui shed : s i nc e this could acc':)unt r eI' the ap P2.I'ent 

heterogeneity of the C. mes omelas samr> le "'>nd perhaps also assist 

in the analysis of othe r species !'eprescn t ed at the site. 

No r:ons t an t morphologica l diff erenc e s betile cn the teeth 

in the moJe r n anJ fos s i 1 series were obs t.I'Vpd and it was 

ev::' dent that if the fossils were to be separated into ca"te gories, 

"i.his would have to be done on the hac:: is of metrical data. 

Ini ti a lly a de t ai led analysis was undertaken of the 

lower carn a ss i als in L1e various C. mesome l as samples since this 

tooth is e asily i den tifiable, it is one of the most commonly 

repr~sented of t he fossil teeth and its relatively l ar ge size 

f acili t a t e s an asse ssment of di:nen s i onal Chal'c3.cters and t heir 

-.::hanges , 

Vari a ti ons in leng t h in t he t wo mode rn C. mesorne l as 

s aJnples Here found t o be s i milar , 43,67~ of' Lhos e f r or.1 the Cape 

Pr ovinc e havir~8 a l ength of be t '-leen '19 and 20 mm , "'hile t he 

c orresponding figur e for the smal ler 50u::h \';est Afr i can samp l e 

Has 50%. Frequency hi s tograms of M1 lengths i n t he modern and 

Sv/artk1..ip series sho", s i ng l e peaks (fi g . 25a) , although t hat of 

t he S\o/ar tkli p sel 'i e:s i s be t ,veen 20 and 21 TII!11 , one un it higher 

t han t he modcr'ns . I n a l l , abou t 82% of t he moder ns had M. 
I 

l engths of be b -!een 18 and 20 mm , while about 87% of thos e f r om 

Svrartklip ,,re r E: be t ween 1 e and 23 mm i n l eng t h . TheI 'e is, t he I'efore
l 

a very c lear difference i n t he average lp.l1.gths of t he H 
1 

in 

the modern and Florisian f orms of C. !:!lE.§ cme::' as , although the r e i s 

an over'l ap i :1 thE. observed I'an~Jes of v ar 'l.at i on and t r,e pat t ern 

of the histograms is essentially similar. 

By contras t, t he fl'equCl1cy histOgl'':,Jrl of t he El andsfont E:: in 



Fig. 25a. Frequency histograms of M1 lengths of modern, 

Swartklip and Elandsfontein Canis mesomelas. 
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C. mcsornelas 111 len~ths has two peaks and a more even distri­

bution of measurc,ne~1 ts over a greo.ter number' of uni ts. The one 

peak bet,/een 20 and 21 mm suggests that a variety of C. meso­

melas corresponding to that from S\-!artklip is i ncluded in the 

Elandsfontein assemblage , \"hile t he second peale between 18 and 

19 mm suggests that a second form, similar to the moderns in 

respe ct of H 1 
lengr:h, is also represented . The second peak 

actually one unit 10\,er than that of the mo-ie rns , indicating 

tr_Cl,t this form is not identic?l to the ext a;~ t species, 2. 

c onclusion later ccnfirml'2'd by o ther evid:::nce. 

Incl~ued i~ the F. landsfon tein C. mesome las assemblage 

is 

are a serie~ of specimens ( 15833) from ,·,hat is knOvffi as the 

' Bone Circle ' ()ccur'!'enc:e (Inskeep & Hendey, 1966). 7he pres e rvabon 

of the Rone Ci rc ':'e specimens differs from that of most other 

f ossils from Elandsfonte in and , in addi tiOll, tL.is assemblage i ncludes 

no exti.nc t species. For these I'eaSOl1S i t i'> thought to date 

f r om the Florisian . In j:'espect of 111 size, t he Bone Circle 

s pecimens are l.:u'ser than most others from Elands..co;'J. t ein and 

are \vi thin the size range of vari,ation observed in the S'oJartklip 

form ( Fig. 24), Vlhich 1.s a fUlther' i ndicati on tha t the Bone 

Ci rcle occurrence is indee d Flori sian in age. 

A primary distinction \oJas t her efore made between those 

specimen:: frorr. Elandsfontein which date from t he Florisian and 

those which do not. Since t he Elandsfontein fauna as a whole 

i s clearly older than that from S\olal'tk li p , t~' e common ' normal'­

sized C. mesomelas VIas regarded as part of the ear'lier element 

of the fauna, although t he possibility Lha~ it i ncludes some 

post-Florisian elements \'!as also recogniz2d . 

The separation 

c ategories on the basis 

of 

of 

the 

N 
1 

C. mesomelas 

dimensions 

assemblage into 

is comp licated bv 

the fact that the Florisian variety , as I'epI'esen t ed at S1;rartklip I 

has 3. size range of variation which overlaps with those of 

the ' normal ' -sized modex'ns' and t he ' normal' ,-sized Elandsfontein 

specimens . Cor!scquently , al though three other unusually large 

specimens ( BC 20, 3363, 5478) are tentative l y ass i gned to the 

Florisian form, there might \vell be others \.,.hi c h belong to it, 

but \o,hich are not recognized as ~~uch becCluse their' d i mens ions 

fall \'Ji thin the 2trea of ovel'lap of th::: vC:-:'ious ranges of 

val'iation . , Cot'rected ' frequency hjstogI'ams for t he leng t hs 

of the Elandsfolltein C. mesoJ'!lelas (fig . 25b) still i n con-



Fig . 25b . Frequency histograms of M1 lengths of 

Elandsfontein Canis mesomelas. 
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sis tencies . Furtherr:1vre, s i nce the N1 of the earlier Elands­

fontcin form and t he rnoder'ns are essentially similar in size, 

they cannot be separ'a t e d from one another on this basis. 

The same "'l.p~) lies in the case of all other teeth and 

the Elandsfonte";'r, C. mes ome las can clear'ly not be categorized 

solely on the basis of individual tooth size. 

One ntner point vlhich emerged from the examination of 

the 10vler carnass iais is that there has appa.cently been a 

fl~)ctllation in '~rie average sizE' of this toOt~l through mc~t , 

if not all of the Quate rnary ( fig . 26 ) . This \<las possibly 

accompanied by ch~11qes in actual body size as \vell. 

The HaJeapanian C. mesomelas pappos was found to differ 

" from living (;. Trl2Some:!. a s in having the 10W21' premolars and 

sec ond In\ver mO.Lar longer in c omparison \vi t h the length of ' the 

c arnassial" ( E\'le L 1956E,: 113). E','ler & Sins cr (1956: 3'12; fig . 1) 

i ndicatp.d that the Elandsfontein fonn is in '.:errnediate hetween 

the Hakapanian and mode :t:r1 form~ in this respect . They illustrated 

their contention by cl.irect comparisons of rne aYl cheei.tooth lengths. 

Carrying this reasoning further , it follows that the Svartklip 

form should be inte:cm~diate bct\-Jeen the early Elandsfontein form 

and the moderns in r'espect of mean cheektooth lengths. However , 

it is found that this applies only in the case of and 

t he Svia::·tklip premolars are either closer Or actuaLi.y equivalent 

to chose of Q.~. pappos in length. Simple linear measurements 

are clear'ly misle ading in this i11stance and, 31 though the earlier 

Elandsfontein form s hould theoretically occupy a position inter­

me di a t e betvleE:n C.~. p appos and the mOde n J.S t the evidence put 

forHard in s v.pport of t his by E',</er & Singer is u...'1ac cep r:able 

in t he form 1 11 w~ich it is pr~s ented . 

A c omparison be t ",e en che ektooth l ens ths r e l a tive to the 

carnass i a l l en g t hs gives a diffe r ent, and scmeHhat surpri s ing 

resul ~. The length ratios of the early Elandsfontein .torm 

are actually e s s en tially similar t o thos e of Q.~. pap pos (fi g . 

24), indicatirlg t hat the two forms are equally primi ti ve in this 

r e s pect. 

The ::: l andsfon t e i n and Trans v aa l samp les overlap with 

the l ength rati os of both ':hc moder!1 C. adustus and 

mesomelas s el 'les , tJU t not ,-lith t he r a t i us o~ specimens £rom 

t he Bone Ci1'cle t SVlar t kl i p and Sea Har 'ves t. Conse quently , a 

distincti on bet\>!e~n pr e - flor i s i an and Flor isian f orms of C. 

C. 
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mesomelas can b~ made on thi s basis, the ear:!. ier group having 

a ratio of 2,10 or less and the later one 2~ 20 or more. 

This distinction is not necessar'ily el':ti ""ely re li tlble , s i n ce one 

of the Eiandsfon teiJ1 specimens ( 6865 ) has a ratio of 2,19 and 

could belong in either category, or may actually represent the 

post-Florisian form of the species. 

The cverlap ",ith t he r.. adustus ratios dce s not 

necessal ·i ly indicate the p r esence of thi s species a t Elanus­

fon teiYl. It may simply be acconnted for by rIle f2.-:::t that C. 

adust'..;!,s and C. mesomelas had a common ancestor and primitive 

form~ of ei tht::r specj es might be expected to exhibit cha:r'acters 

.,hich are i.ntermed' ate between those of the mode:;:'n forms , The 

specimen with the IOYTt:s t N1 :H
2 

l ength r atio (17021), ',!hich is 

the refore tr,c one :1I0S t like r;. adus tus j nth:' s r espect, waS 

found in direct nS30ciation \"ith others ( 16867,17000 ,17001) 1n 

\vhich the r atio is Hell wi thin the x'ange ob::.e x'ved in modern 

C. mesomelas. This is t aken as an indicatiun of a single 

populat i on i :n ",hi ch t he N') :M
2 

l eng th i' ,:Hi os overlap the ranges 

of t he t\</o modern species, rath~r' t han that r.oth these specit:s 

are r epre sen i:ed . 

Essentially t he 

e nces ,las revealed by a 

same pattex'n 

comparison of 

of similarit~es 

4 1 
P: 1'-1 length 

and differ-

ratios. This 

r atio , yhich is less useful in distin_'uishing modern C. adustus 

from C. mesomelas (fi g . 23; Ever, 1956£)' actually indic ated the 

r elat1 0r.ship bet\ieei: the fossi l material tlnd. C. :11eSOr.lelas more 

clea.i'ly t han the H1 :H
2 

length ratio. rn the othe r hand , th~ 

distinction bet\"C':cn t he local ~)!'e-?lori sian a.'1d Floris.i. un for'ms 

is less clearJ y in::'..ic ated , \oJhile t":e rec~J'::'ded Q.~. pappos 

specimens over~ap with the other fOlms of C. ~esomelas in this 

I'espect. On t {lF: basis 0.£ t he available sp(;;ci,nens, ~he local 

FloI'i~ian form 110.5 a p4 :H
1 

lengt!1 rati.:; o.£} more tLan 1,45, t he 

pre-Florisian f0rJ'!l has a ratio of less than 1, 45 , \·,hi le t:1e 

mean figure foz' C. m. pappos is 1,45. 

The :::'elati vely bI'oad 10Her prem:)Lu's of the Florisi an 

C. mesome l as have already been mentioned. The length:breadth 

r atios of the of the loca l forms, tose1:fler with those of 

a sex'ies of Hakapt.ll'lian specimens fI'om l:romdx'aai, indicate an , 

appaI" "ntly cOTsiste.':lt broadening trend, Hhich is only r eversed 

in the mOdeI'Yl fc: 'm ( Table 3:; ) • Althovgh the P 4 length : b:::'ead th 



Table 39 . Length :breadth ratios of P of modern and fossil Canis mesomelas from southern Africa . 4 ------

-
P

4 
l:b 

n Mean Hange 

Kromdraai 4 2,36: 1 2 , 32-2 , 43 

--

Elandsfontein (excl. Bone Circle) 19 ~ , 23: 1 2 , 02-2,46 

Swartklip 10 2,15: 1 2,07-2 ,17 

Elandsfontein (Bone Circle) 3 2,11:1 2,08-2,21 

Sea Harvest 2 2,10:1 2,00-2,20 

--

Slangkop coastal midden 1 2,06:1 -

IVfelkbosstrand coastal midden 1 ~,38: 1 -

Moderns 71 2,30: 1 2,05-2 ,56 
~- - ~.~- -- --
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is very variable ill the modern compar at ive series , the broaden­

ing of this tooth in t he fossil populatiOl,s is r egarded as a 

I'eal I'ather thatl. apparent change , because a 

ati on of t he change ( fig. 27) ma tches tha t 

graphical r epresent­

of the change in 

H1 lengths in the same populations (fig. 26). 

The relclt ive breadths of P4 Cllso proved 

demonstrating yet again t hp heterogeneity of the 

useful in 

Elandsfontein 

C. mesome las assemblaqe. It waS suspected t hat the matel'lal 

incluJed in the category ' Elrmdc;fontein (ex..::luding Bone C~rcle )' 

in Table 39 might include specimens of Florisian age , so the 

ratios of each individual PL' .,ere plotted on a freCJuency 
r 

histogram a'ld; as antic.i.pated, there \'Jer~ two disti!ict peaks. The 

first, behre2n 2,15 and 2,20, corresponds ap~) :t.'uxim3tely to the 

mean figure of the S'vlal'tk lip series , Hhile :::he second, between 

2,25 and 2,35, c ompares \-lith the mean of t he modern seri e s. 

T1':is is a parallel of t he si tuation enc01mtered when the M1 

lengths of the vai'ious series 

proved impossiole to separate 

t\"O distinct c ategoI i e c because 

vari at i on . It is, h0\"ever, clear 

ear:;"y Elandsfon t e i n form, which 

is incorrect". The actual ratio 

to 2,30 :1 and t his alternative 

\"ere compared. Once again it 

the Elandsfo:l t cin material into 

of overlaps in the ranges of 

t hat the mean figure foi.' the 

is given as 2,23:1 in Table 39, 

for this form is probably closer 

is indicated i n fig. 27. 

The possibility that some Elandsfontein specimens 

I'epI'esent the modern form of C. mesomelas has already be en 

mentioned and this sceJlled particularly l ikely i n the c ase of 

the sex'ies of '.Appel' t2e th, 5353. They not oi11y occupy a some ­

what i s olated r()~,i tion "in r e lation to the I'cst of the assemblage 

in r espect uf the:'r dimensions ( Table '37), but arp. also mos t 

unusual in the naturf: of their pr'ese:rvation. They di ffer most 

markedly from othe.c Eland!:>fonte i n specimens :i.n t he !'elatively 

small size of the upper molars and this i s r eflected 

p4:1I1 l ength r ati o. Sinc e pre-Flori sian C. mesomelas is 

pri llli ti ve , the upper molars are generally Im'ger than 

t he moderns , but t Ile M1 of 5353 is actu.ally near the 

in the 

rela ti vely 

those of 

lOVier 

si ze li.mi t observeCl in t he comparative 3eries. I t is clearly 

not conspecifi c '"i Ul the second j ackal .f rom Blandsfontein (vide 

infra), although it r..ight simply be an Ullt:lS"vlally small examp l e 

of the pre-Flori sian C. rnesomelas . On balance , the indications 

al'e that it probably does r e pr'csen t the Holocenc form of the 
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species. 

Non-dental chaI'acters provide li ttle use ful information 

on the nature of the Elandsfon t e in C. mesome l as. The tivO brain­

cases 'vlhich are lCl0wn apparently both !'epI;esent the earlier 

fonn and they do not differ significantly from those of the 

modehls, although 17213 ;s l a r ger and ha s a J1'1,ore prominent 

sagi ttal crest than any 0,( the comparatlve s~)ecimb1s. The 

mandible of th.i.s s p:!c imen, a'1d others belonging to the earlier 

form, all have more pl'ominen'C subangular l obe s than thf' moderns 

and, in Jeneral, are laz'ger. Judging from the length of the 

cheektooth rows, t he si '7.e of the manc ib'-tl a r corpora and the 

size of tht. truincase of 17213 , the pre-?lorisian C. rhesomelas 

'''las pI'obably comparable in oveI'al1 size to the Florisian form 

and a little larger than the mOdelTIS. In this partiqdaz' 

instance the size ')f ~he 1,11 in relation to that of the 

mouern form does not reflect the overall relative skull sizes 

of these t wo .forms. 

SID1HARY: 

On the basis 'Jf metrical data the fossil C. mesome l a s 

from the south-ivestern Cape may be grouped into three main 

categories illd the s e are for the present and for the sake of 

convenience cOI'related "Ji th the Corne li an , Florisian and Holocene. 

The age of t he pn:: - FloI:isian material VIi II be discuss ed again 

later. 

Dependin g :Apan the parts which a r e preser ved, it is not 

always possib:e to asslgn material to one or other of the group.:; 

and categorj za tloll of t:le heterogene ous El a.'1dsfon t e i n, assemblage 

is paz,ticu larly di, ifi cult. Host of the El andsfon tein specimens clre 

apparently Cornelian i n age, but some , n otably t hos e from the 

Bone CiI'cle i)C CUr I'e:'1Ce , date f I'om t he Flor'i s i an , \-lhi Ie a few may 

I~present t he Ho l ocene C. mesomelas . It i s al so poss i b l e that t he 

pre-Florisian ass~ml) l age include s early and late Cornelian elements 

or' even p::'e -Cor neli.::m specimens , \-lhi l e others i n t e x'mediate i n age 

between 'typical' (.;OI'ne lian, Flori s i an anc Hol ocene forms might 

a lso be x'epI'e s entec~ . 

The tHO IJ leistocene cat:c: gorics Hhich a r e presen t ly 

r ecognized ale most readily distinguished f r.'om one another on t he 
basis of the i r cax'nassial :molar 

the Corne lian fo r m is 2,1 0 or 

I'c:.t i o.s . 

l ess 

The 

and 

M1 :M2 lengt h r a ti o of 

the ' p4 :H' l ength r atio 
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is less than ',45, while the corresponding .:'iQUres for the 

Florisian form <'Ire 2, 20 OI' mOre and more t han , ,45. 

The }felkbc3 , S"'Tartklip and SaldaYlha Lime QuarI'y material, 

like that from t he Bone Circle, r epresents the Flo:dsian form of 

the species. 

The Se~ Harvest specimens ar e taken t o be early Holo­

c ene in age and , v-Le\"ed a~ a ",hole , t his ass "'!mblage is inter­

mediate in character bet'v,een the typical Flori.sian form and the 

moderns. It may, toY/ever , actHally . be made up of spE::cimens which 

aI'e Flor';.sian in age and oU,er.:. which are Holocene, so 'Lhat 

the intermedi;:.te c!'!aracter results from a heterogeneous sample 

I'ather t han from phylooene tic reas ons . 

The distinction betvTeen the F:J..oJ:'';.sian and Folocene 

fC::: 'li\s is principally a matter of ;::, difference in the average 

size of individuals , the former being larger' t h an the moderns. 

The C. Jnesome} a.s from local Late Stone Age coastal 

middens represen t the later Holoc2ne form of C. mes omelas. The 

specimen from the ' most sOL~therly of the lllid.dens r e levant in 

the present instance (Le. Slengkop) may belong to an endemic 

variety of the s pecies . 

The basic patt-erns in the nature and c hanges observed 

in the sou th-Hestern Cape C. mesomelas ",ere £ound to be 

tepeated in a nv.mb2r of other locally occurring s pecies. 

NOHENCLATURE: 

Al though all t he c:pecimel'1s listed r::arlier aI'e l 'eferred 

to C. mesome la~, the differe.:it categories can be disti nguished 

f rom one: anoti1eI' 1"0 a ';': least scme extent. Consequently, the 

formal defin ition of distinct subspecies needs to be consider'ed . 

In rp.s lJect of the 1-11 : 11
2 

length !'atios t he Elandsfon1;e in 

Cornelian f:)rrr, ::"5 essentially simi lar to the '!akapani2D C. m. 

pappos aYld on these grounds alone the t vo rOI'ms could be 

regarded as belong~ ng to the same subspecies . Thel 'e is , hOHevel' " 

not the same cor!'esponoence bet'Teen p4 :H' 'length ratios. In 

addi tion, the indic? tions are tha t t he Elandsfontcin assembl a ge is 

younger t hari. any of t hose i dentifie d wi t h t he Nakapanian . Finally , 

there is some ' G.,mbt as to \'Thethe r or not C. m. pappas, as it is 

presently de£i~ed . si1culd be r egal'ded as a valid subspecies . 

E"/er (1 95 6E, : 111, 112) r ecogni zed that the re was 11 some 

heterogeneity of t he sample ll of C. m ~ pappo s "since the fossi ls 



c ame from several si tes which, on the basi 's of other 

evidence" are unlikely to be strictly contp.mporaneous". 

faunal 

She goes 

which are on to say that, liThe mat eri al may well incl1~de forms 

sub-specifically distinct, or would be so regarded by a 

neontol.::>gist wor king ,"i t h living material." To add yet another' 

sed ,=s of specimen s to this taxon, and on':! Y/hich is temporally 

and geographicc1l1y r emoved from the C.~. pa?pos type material, 

WOU ,I d serve only to complicate it further and there seems no 

point and little jus-:::ificatiol1 for r'efer!':;'ng the early Elands­

fontein mate ridl to this subspecies. On the other hand, 

ostt:ological dlfferences behleen it and C. m. pappos are such 

that a new £uDspe.:::ific name can hardly be supported by an 

adequate definition. 

Si~,1ilar c.ifficul ties are encountered in attempting tc 

justify a new sui....specific name for the local Florisian form, 

al though in this instance the problems arE: mainJy concer'ned 

wi th distinguishing it from the later Holo-:ene fOI'm. In her 

discussion C~ the various C • . m. pappos salnples, Ewe~' (195E~: 112) 

stated tha t "no useful purpose \·;<;>uld b-.= served by making a 

(taxonomic) spparation Hhich could be base d uIl ly on an arbitrary 

decision as to si ze limits", and it is precisely this kind of 

decision Hhi ch ,.,ould have to be made in order to distinguish 

the Flori s ian C. mesomelas from the e.r~ tant subspecies. How,ever, 

since t he extant C. m. mesomelas . and C. m. are1'larum are mor'e 

simil:1r' to one another than either is to tl'.e Florisian form, 

t his might be regarded as justification for ~fording the 

latter separa+etax on omi c status. 

Pa) ae.::n tolvgists and neon'tologists may ha-J'e a diff erent 

bas is for their' classific ation s , even thougr-. t hey may be study­

i ng essentiall::/ tJle same taxon omic units, largely because of the 

nature of the p.vi rlence ~.,hich t hey have to evaluate. In the 

present i nstanc e , subspecific distinctions Illould I'efer 

phylogenetic succ e s ::, ion vhich culminate d in a. number 

to 

of 

a 

ge ogra-

p hi c a l var'iants , each of vlhich is itself affcrded subspecies 

status. A ppssible solution v10uld be to name subspecies 

accor'ding to t he age 'vi th v/hich they are 

giving a s e par ate n ame to the C. mesomelas 

corre l ated, thus 

of each of t he 

three Plei s tG~enA ages . The i n heren t diFficulties in this 

procedure are mal. i f cst and its adva"lt ages are limited, since, 

to quote one examp le, ' Hakapanian C. me somelas ' is as distinctive 



and mor'e explic; t 

Since the 
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than I C. !!!. pappos'. 

que stion of the definition of new sub-

species has already arisen in connection "Ii th the Lime Quarry 

Arctocephal us p'lsillus, and since it will ct!'ise again in 

connection 'IIi th uther species, a standard approach to thE: 

probl.=m \{as adopt e d during the present stv.dy. Quite simply, 

no ne ... , subspecific !"ames are proposed and the \"a:' is I.eft. 

open for others \{he may fe e l · that trinor.lens are j"olstifiec. 

and usef'.:l with some of the sf'ecies described in this .. 'eport. 
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FAtULY CAiHDAE 

SUBFAlvIILY CANINAE 

Canis t erblanchei Broom 1946/1948 

(Plo 19A) 

PRESENT STATUS: 

Extin::t. 

MATERIAL: 

Elandsfontein 

15605 

C0l1NENT: 

ana. right 

to H2. 

nlaxillary fro.gmerl ts, the latter with 

The pn':servation of these specimens is atypical of 

the E:iandsfontein assemblage as .a whole. They are par·t of a 

small asso:::iation of foc;sils wi1ich apparently occurred in a 

ma.'1!ler comparable to the ·Bone Circle association. They ar'e, 

however, encrusted with a partly consolidated calcareous sand 

and have a more agee appearance than the Bone Circle fossils, 

although this does not necessarily prove that the two assemblages 

are not contemporaneous . A canid mandibular fragment fr'om the 

same OCCUI'!'ence (15 613) was earlier referred to Canis mesomelas. 

The dental characteristics of this specimen are those of C. 

::les omelas, but since the mandi~ular corpus shows signs of 

1isease or severe injur'y, it is possible that the development 

of the teeth was also affected and th2t the specimen does in 

fact belong to a species other than C. mesomelas . Although 

15613 clearly does not belong to the s::l1ne individual as 15605, 

it may belong to the same species, namely, C. terblanchei. 

DESCRIPTI OK : 

The right maxilla of 15605 is almost complete and all 

the c heekteeth are preser'ved intact. I~ respect of over'all size 

and denta l chal'c3.cte ristics , this specimen is essen tially similar 

to the hol otype of C. terblanche i from the Nakapanian of the 

Tx'a.l1svaal ( Broom , 1946 , 1948 ; Ewer', 1956.e). 

The sirllil ari ties be t ween t his s pec::' e s and the extant 

e. adus tus ,,,er e no t ed by Eyler (1 956!:?) • Although mos t of the 

char acter i s tics ,.,hi c h were said to distingu j.sh C. t e rbl anc he i 
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from C. adustus c annot be observed in 1560:;, the Elandsfontein 

specimen does h -:lve a relatively . bI'oad P 1 , <' character included 

in t he diagnusi s uf the Transvaal s pecies. The p2 and p3 of 

15605 aI'e also broader than those of C. ad~tlA~ (Table 40) and, 

although the breadths of these teeth are not recorded for the 

Transvaal C. ~eI'b] anchei , t hey too wer e probal:> ly relati vel;' broad 

and i n keeping 1,o! i th P 
1 

L: this r espect. 

The premolc:.:::'s of 1560'5 are well sp2.(:ed, .::s are those of' 

the C. terbl anc r:ei i:olotype. 
4 1 

The P:M length ratio of 15605 is a lj ttle less than 

those of the h/o previously recorde d C. ter!:>lanchei s pec.i.mens and, 

as with the holotypc of this species, i~ falls within the range 

of variatioLl obSe rved in modern C. adustl~s (Table 4r:Jj fig. 28). 

Tlie referred s pecimen from the TI'ai1SVaal has a p4 :M 
1 

length 

ratio which is a li ttle beyond that of the C. adustus range 

of the available comp.::rative series, but it is at the upper 

limi t of the !'2J.lge for this spt:cies I'ecorded. by Ewer (1956~). 

It is this ratio whicl: most clearly distir.guishes 15605 from 

that material which ",-as earl~_ eI' referred to C. mesomelas • 
• 

DISCUSSI ON : 

On the basis of the material presently available, . there 

are no grot.mds fOI believing that 15605 and C. terblanche i are 

not: conspecific. ThF'r'e are, however, grounds fOI ' doubting whether 

C. terblanche i Wc:lI'rantc; r ecogni tion as a s pecies distinct fl·om 

C. adus tus . It may we II be a primi ti ve form of C. adus L:US, 

just a s C. mesomelas pappo~ is a primitive form of t he extant 

blac~-backed jackal . 

The most striking c haracter·istics of C. terblanche i are 

the prominent svlbangular lobe of the mandible and well developed 

paramastoid pl'ocess . Ewer ( 1956~) r ecognized these to be I'elated 

features since the occipi to-mandibular'is muscle is inserted at 

the subangular lob,:, and originates at the paramastoid process, 

so the development of t hese osteologic al f eatures is related to 

t he developmen t of this muscle . 

A p!'omi~ent subangular lobe is a feature of extant 

c anids such as the crab-eating fox ( Ce:r'docyon thous), t he bat­

eare d fox ( Oi:"ocyon megalotis) and the l'accoon do~ ( Nyctereutes 

procyonoides) , t hat is, species which are somewhat atypical of 

the Cani dae in dietar'Y and other r e spects . On the other hand, 
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-
::i:landsfon-tein 

-

Canis 
ter1J l anche i '* 

,- 1 
L· .o~ern 

C~1.ni8 

Qd:..ls~ 

Dimensions of the upper teeth of -the Elandsfontein Canis terblanchei, compared wi-th "those of 
Q. terblancbei from the Transvaal and moder:. Q. adustus 

i - p1 -'-r I p2 

I 
p3 p4 M1 _.2 ~ L1. 

1·, p- : p' 

I 
1 b l ' "..> 1 b 1 b 1 'b 1 b 

15605 3 ,5 8,G 4 ,0 1),0 7,5 1 '1 ,8 14 , ) 7 ,1 10 ,7 " : 1,1 2 4 , 9 3 , 3 8 ,0 , 

I 
~' 'rype 4 ,3 3 , 2 7, b - 9 ,2 - i c14,5 - 11 , 1 - 7, 8 : 1,58 

1(,.)83 _. - - - - - 15 ,0 7,3 11 ,0 13 ,1 7,7 10, 8 -
<.. 

r~ean 4 ,4- 2 ,7 8 ,4 3 , 0 o r 3 ,4 15,2 7, 8 12,t). 14 ,7 8 ,Ll. 10 ,9 1 : ' 1, 60 .,1 , 0 

J 

i1a!".G8 2,8- 2 ,5- 7,3- 2,8- 8 ,1- 3 , 2- 13,4- 6,4- 11, 4- '12,4- 7,8- 9,5- 1 : 1. 4-8-
5 , 2 3 ,0 9 ,6 3 ,4 10,5 3 ,7 17,1 9 , 3 13 ,7 16, 4 9,3 12, 6 1 : 1,78 

I 
I -

n ~ 13 1G 15 15 15 16 16 14 

' ______ ~l ___ __ ______ --------_--- ._--

'* EvKl' , 1956 . 

1 ?4~ 
i 

1 , 27 : 1 I 
--l 

1 ,31 : 1 I 
1,36 : 1 

1,23 : 1 

1,1 4 :1-
1 , 32 : 1 

I 

15 



Fig. 28. Upper carnassial:molar ratios of the Elandsfontein 

Canis terblanchei and C. mesomelas compared with 

those of the C. terblanchei type material and 

modern C. mesomelas and C. adustus. 
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it is also well lieveloped in less remarkA.ble species such as 

the New Worlo gr'ey fox (Urocyon cineroargeIlteus). In addition, 

it is a feature of the Cor'nelian and Florisian C.mesomelas 

and Vulpes chama from the south-i"estern Cape. In none of . the 

South Afr'ican fossils is the subangular lobe quite as pror..inent 

or C'S posteriorly situated as it is in the modern species 

mentioned above. The deve10pment of thi~ feature, FInd those 

dir'ectly related to it, in the fossil forms is ro:::garded as a 

reflection of the differei1ce.:;; b~tween their denti tiOilS an1 those 

of . thei: modern counterparts and perhaps relc?te t~ size and/or 

dietary differences. 

Th~re apparently is a connection between the nature of 

the cheekt(:eth and the presence or absence of the subangular 

lobe in other groups of carnivore~. F0r example, the Felidae 

with their highly specialized shearing dentition lack the sub­

a 1gular lobe, v,hcl'eas the Hyaenid?e with their broad and heavy 

cr'Ushing teeth have this f'eatur'e v,ell developed. in the fossil 

Canidae the subangular lobe may r'elate di :cectly to broader 

10\ver premol'ars ( e. 8. l<'lori sian 9.. mesome las), br'oade r upper UI'e­

molars (e. g. 9.. terblaj:1chei) , relatively prominent posterior cheek-

teeth (e.g. Cornelian and Florisian V. chama vide infra) and 

other such dental characteristics. 

The analy~is of the marrur.3.lian masticatory apparatus is 

a complex matter requiri:cg de1:ailed study (se e Turnbull, 1970) 

and the preseEt sp~culations made in connection ,Hi th the 

deve lopment of the suLangular lob.e are not necessax'ily des i rable 

or useful. Never theless, the evidence of the local fossil r ecord 

suggests that its Clevelapment, and those of ' directly related 

features, could varjT \,ri th";'n a single lineage over z'elatively 

short periods in Timt:. and that i t s presence does not necessarily 

indicate only a distant phyletic connection to an other'\-lise 

simi lar form in ',.;hich it is E;)tdeveloped . 

Although G. t e rblal1chei may be r egarded simply as a less 

advanced. fox'm o.f C. adustu.s, its status as a separ'ote species is 

retained. This is partly because C. tex'blanche i is x'elatively 

poorly k110,,111 and its relationships ar'e the r efore more likely to 

be misintex'p r e te':, rilld partly because it \vas found convenieni to 

r'e tain the !'"lames of . two othe r Nakapanian ca:'lid s pecies (Vulpe s 

pattison i, 'i. pulcher) and for t he sake of conSi stency C. 1:e r bl anc he i 

.\vas treat ed in the same Hay . E\-le r & Singer (195 6 : 345) state 
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that the "exact point (at) which progressive change is taken 

to be of sufficient importance to Wal'rant no;nenclatural recog­

nition must be largely a matter of individual judgement. II 

C. terblanchei has been judged to merit separate species status 

and ther'e is little point in suggesting a change based on 

another subjec ti 'Ie opinion. 

Referr'al of 15605 to G. terblanchei :'ather than tl'.o: 

more advanced 

breadths of p1 

c. adu~tus is ba<::ed largely on the relati.ve 

to p3, in \olhichl'espect it is appal'ently similal' 

to the ":. terblanchei holotype and is definitely <.lifferer.t to 

modern C. adustus. 

The identification of a jackai in the 'E!andsfontein 

assemblage which haS teeth resembling those of C. adustus raises 

yet another problem with that mate:'ial refer'I'ed to C. mesomelas. 

The teeth of the two moder'n species may be inclistinguishable 

£l'om one anothel (EYler, 1956£: 97, 98), and it is thel'efor(; 

possible that some of the spe~imens classified as C. mesQmelas 

actually belol'lg to C. t'!r·blanc-hei. 

RELATIVE AGE: 

It has ahead} been indicated . that the Transvaal C. 

terblanchei is Makapanian in age, but this is actually not 

certain. The holotype was originally reported to be from 

Kromdraai (Broom, 1946), but apparently this is unlikely and its 

source is unknoun (E .... cr·, 1956£). The referred material was ~aid 

to be from Cuopers (E'.'ler, ~ 956£), although subsequently Ewer (1956~: 

Table 2) did not list it as Pal·t of the cal'ni vor'e fauna from 

this si te. WhaTeve:.' the actual source of the T!'ansvaal specimens, 

they al'e al~ost cer·tainl:- from the breccia deposits in the 

Krugersdorp az·ca and "':~ey are most likely to be Makapanian in 

age. 

Since theI'~ are no si~nificant obse!'vable differences 

between 15605 and the type material, it follovs that they might 

be broadly ccntemp o-r;·aneous. The unusual preservation of 15605, and 

the specimens with which it was associated, may be an indication 

that this materldl differs in age from most other specimens 

from this site. Th,: fauna associated wi th 15605 has not be~n 

investigated, Dllt there is nothing obvious which Y/ould suggest 

it is of Ha.1capan ian age. The mandible from this occurrence 

ear'lier' identified as belonging to C. mesomelas (15613) has 
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dental characteristics which indicate that it could belong to 

either the Hakapanian or Cornelian fOJ.'m of this species. 

Consequently , it is pos sible that some elements in the Elands­

fontei r. assemblag~ predate the main Cornelian fauna. They 

couJd date from the Hakapanian or perh<'lps from the earlier 

part of the Corne li an. 

Taken in conjunction, the Elandsfontein jackals suggest 

eleraen ts ~ed that the fauna frrnn this si te is made up of 

as follows: 

(1) A few specimens may be Hakapanian or early Cornelian. 

( 2) The bulk are Cornelian. 

(3 ) Some are Flo!'isial1. 

(+) A few may be 

The only 

is that the fauna 

than the main t~dy 

slender and it is 

Holocene. 

real departure from 

may include some 

of fossils. The 

probably preferable 

previously held li>pinions 

speci1!l~n s .. ,hich al'e eU'lier 

evjdcnce for this is very 

;md certair:.ly mo!'e 

conveni on t at this stage to regard all theeaI::'y fossils as 

COI'nelian in age. Until there is really convinciY' g evidence to 

the con tral'y, the only age categories recogni z2d in the Elands­

fontein fauna are, in descending order of importance, Cornelian, 

?loI'isian and Holocene. 
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FMIILY CANIDAE 

SUBFAMILY CANINAE 

Vulpes chama A. Smith 1833 

The Cape or si.lh~r fox is nOvl very rare iu the south-western 
-

Cape Province , although it ,,,as formerly common. 

MATERIAL: 

(1) Elan~~fontein 

21007 Parts of the skull and skeletcn o£ a sing:i..e individual, 

includir:g: 

In.::omplete braincase; left maxillary fragment with p3 to 

112; right mandible with e to M
2

; left mandible with 

and P
2 

to 

Two vertehrae and parts of all four limbs. 

5474, 5477 , 5472 Right maAi ll.:lry fI'o.gment ','lith 
/' 

P'; left 

maxi:!.laIY with p3 ar.d p4; isolated M 1 • 

5457, 5469 Right m2UI.illary fragment with p3, part of p4, M1 

and M2. 

8073, 8114 Right and left M2. 

Mandi bular .' ragmen ts wi th tee th as follo\."s: 

'5093 Ri ght P4 • 

5453 Right P" 
~ 

(incomp lete) , P
3

, P
4 

(incomplete) and M1• 

5455 Ri ght P
2 

to M1 • , 

14244 - Ri ght H • 
1 

20022 Righ t ' . 
"'1 • 

20023 - Lef t M, • 

( 2) Svlar tkli p 

ZW 1894 Lef t r.1a;~illary f r agment with p4. 

Z\V 2317 Ri gh t ,n,udibul ar fragr.oen t wi t h t> 
~ 4 and 

(3) Sea Har vest , S;;. l danha 

S 39 Righ t p4. 

e mINENT: 

As VIi t h Canis materi a l here I'eferred to 

chwna i s heterogene ous ill1d at l east t HO forms ar e r epr esen t ed . 
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DESCRIPTION: 

Sea Harves t and Swartkli p 

The Vulpes s pecimens from these .3ites are too few and 

fragmentary to allo\v for ade quate descrip b on of t he form v,hich 

they represeni. b'.:t, viewed in relation to H.e mat e ri a l previous l y 

referred to C. mesomelas arid to other f.)ssil and modern Vulpes 

specimens, their affiui ties are reasonably cle~' . 

Of the four teeth repre sented, only one, the P4 u£ 

ZW 2317, .calls .,i thin the observed range s of si ze -::>f J'Ylodern 

V. chama (Table 42). The 111 of ZH 2317 is slightly broader 

than the broadest M1 "in the comparative series, while the upper 

carnassials from both si tes are longer t:1an any of those of 

the available V. chama specimens (Tdbles 41 , 42). 

Morphologically the fossil teeth a:::'e essentially similar 

to those of the m-::>de ll'lS, although the Swartklip H 
1 

diffex's in 

having a relati.vely larger talonid. This tooth is broadest at 

about the mic.point of ::he · talonid, rather ti!an near the postericr 

end of the. trigonid. dS in Ii,odern V. chama. The size of the 

alveolus indicate s that thi~ tooth was relatively large. The 

large H2 together vrith the size of the 1'1
1 

talonid suggests that 

the upper molars of the Swartklip Vulpes must Lave been con'es--

pondingly larger 

indeed confirmed 

Z\l 1 8~4. 

than those of the modern 

by the sizes of t he }11 

species. This 

and a2 alveoli 

is 

of 

ConseCiuently, i t ap~ears that v,hile t he premolars of the 

Swar tklip VU~'p"es v,ere Ii ttl~ or no differen t from those of 

mode:::'n V. c hamCl . the c arnassials and molars Here appreciably 

largex' • A f0s s ible exceprion is the size of .,hich is 

not knovm. 

That pax't of thp mandibular corpus of ZW 2317 whiCh 

remai n s is poorly pr eserved , but it i s cle a:::'ly much more robust 

than the slende r corp01·a of modern V. c hama . In a ddi tion , it has 

a v,ell developed subaYlgular lobe, whic h is in max'ked c ontras t to 

the mandible of He modern specie s . 

The S\vai. ·tklip and Sea Harve s t VuJ pe s are --,- evi dently 

similar to the C;. !'llesomelas from t hese s i tes in t hat they are 

lax'ger than t !1eir mode rn c Olmterpart . T~e SW Clrtk lip f orm also 

differ's from t he modern s pecie s in res pect of t he x'ela ti ve 

sizes of ce r t ai n tee t h , a f act t hat will be enlar ged upon late r . 



Table 41. Dimensions of the upper teeth of fossil Vulpes chaTl!.~ from the south-western Cape, compared l:vi t h those of 

Canis t erbl anchei and a serie s of modern V. chama . 

p3 p4 M1 I'!! 
2 p3 : p4 

1 b 1 b 1 b 1 b 1 

Elandsfontein 21007 8,0 3.3 13 . 3 7 3 10 , 6 13,4 c6 , 4 c1 0 , 2 1 : 1. 66 
547 2/77 8,1 3,2 13 ,5 6 ,7 10 , 0 13 , 5 - - 1 : 1 , 66 

Swartklip ZltJ 1894 - - 11, 8 6,0 - - - - -

Sea Harvest S 39 - - 11 ,1 6,1 - - - - -

Mean 6,2 2,5 9,8 5,6 7,7 10, 6 5,6 8 , 4 1 : 1 , 58 
Modern 

Vulpe s Range 5,5- 2,2- 9,3- 4,9- 7,1- 9,3- 4,9- 7, 4- 1: 1 , 45-
7,0 3,5 10,5 6,2 8,4 11 ,"5 6,3 9,3 1 : 1 ,75 

chama 
n 23 23 22 21 23 

Canis (1) Type 9,2 - c1 4 .5 - 11 ,1 - 7, 8 11 7 1 : 1 58 
terblanchei 1(283 - - 15,0 7,3 11 , ° 13 ,1 7,7 10 , 8 -

.-----~.----.-- -~-.--~---- .---~----------~--

(1 ) 
Ewer, 1956 

-_ .. -

p4 : N1 

1 

1 25: 1 
1, 35 : 1 

-

-
1 , 27: 1 

1,1 3:1-
1 ,36 : 1 

22 

1 .31: 1 
1 , 36: 1 



7 a010 42 . Dimensions of t h e l.CMer teeth of t he Eland.sfontein and Swartkl i p .Y.u:U~ chama compared \.i th teose of y. j)ulcher 
and £a~i~; terhLo.nc hei fror:1 the Tr3.l1sv()'?.l. and a sorieB of modern y. c hama . 
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S ...!.:l l Z .2317 - J! , 0 3 , 1 2 , :2 '-' : 1 I 1 2 ,4 5 ,8 - - j 1 : 1 : T7 I 
--- ~--.------l- ----,----- ------- ~ ---'------ ~ t--~ 

[', (' ;.n il.2/1' 1,7 ) ,5 2,2 6 , 2 2 , ~) 7 ,1 3 , 2 2 ,21 : 1 11 ,5 4 ,8 1 6 ,4 4 ,7 I 1:1, 6 1 11, 00 : 1 25 ,!_ 

~~:o:~ I j(;',n"'e 2,4- 1, 5- 5 , 2-- 2 , 0- 5 ,7- 2 , 2- 6 ,5- 2 ,9- 1, 91: 1- 10 , ) - ,~,6- 4 ,O-j 1 : 1, 48- 1, 64 :1 - 23 ,9-
.0:.'.::.. - I '-' 3,1 1, 9 G,4 2 , : 5 , 9 _ 2 ,9 3 ,1 3,6 2 ,45 :1 12 , 6 5 , 6 ~ 7,0 5 , 2 i 1 : 1 ,72 1, 98 :1 27, 6 

I n 22 22 23 I 23 23 23 I 23 ! 23 23 0 

1_. --l-f - ..:.--:---- 1 . 

'Type __ I 
0. .. ~ Pi. S 

~;l:- , ,(1) l( 8? --L' -'l-c'rn 2 .1 -. , I 
--~ 

2 ,4 1 8 ,4 3 , 3 ,) ,6 3 ,5 110 ,7 4 ,2 12 ,55 : 1 1 15 ,7 c6 , 7 1 9 , 1 7 , :'. 1 : 1,47 1 1 ,73 :1 3) ,1 

I 15, 8 6,8 I 8,9 6 ,7 - _ J 1_, 77 :_1_ 
- - --- _ . -

3, 9 

(1) T~~!er , 1956 
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It has already be eT" sugge sted that the Se a I;arvest faun a is 

intermediate in age bet\<leen that from S\Vart:~ lip and t he present, 

and intere stingly the Sea Harvest p4 is intermediate in size 

between that of Z\~ 1894 and those of the mode r'n comparative 

series (fig. 29). In vie ", of the small >1lA..'Tlbe r of specimens 

involved this is not necessarily significant, but at least the 

small size diff erence between tl':? Sv/artklip and Sea Harvest 

upper carnassials is in the right order. 

Elandsfontein 

The Elandsfontein material belongs to a canid \vi. th a 

skull comparable in si 7,e to that of moder'n y-. vulpeo,. Super­

ficially it differs appreciably from both V. vulpes ::md V. chama 

and initially it was thought to belong to a small jackal 

rather than a large fox. The most important osteological 

char'acter which dis:ing ... ~ishes the skulls of' jackals from those 

of foxes, the in£l{'l.ted frontal sihuses in the former (Huxley, 

1880), cannot :>e observed l.u Cli:y of the s pecimens presen Lly 

available and their rel ;::. tionships had, therefore, to be determined 

on other grounds. 

Host of the c:>servations Hhich follow are based on 

the specimen 21007. 

Th~·. s form is clearly not conspeci f ic vi th ei t her of 

the canid species dlready desc:r'ibed, although in r espect of 

actual size of the posterior cheektee th and the carnassial: 

molar ratios it is similaI' to C. terblanchei. The pre-c&:::'nassial 

tee th of 21007 are, however, appreciably smal le r than any of the 

recorded fossi.l a'1d moaern jackals of southez'n Af rica, a character 

best illustrate d 

The contrast ' in 

by 

th~ 

the. P4: M1 

sizf:>'3 of 

length r a tio 

the anterior 

and 

and 

to 

pusterior 

leng th. 

che ek· 

tee th is remi.nisce!'l:: of' tl-J.e Swartklip Vu l pes . although t he actual 

size of the i ndividual t ee th of this form is appreci ably less. 

In addition, t he El &ndsfon t e in Vll.lpes is smalle r in ov::rall size 

than any of t he ::"ocal jackals, but in this respect it is 

similar to fos sil material from the Transvaal which is refer'l'ecl 

to a s pecies of iulpes , namely, V. pulcher f rom Kromdr aai (Broom, 

1939). 

The ~u1pe~ ,.,hich have been r ecorde d from t he S 0 1..< th 

AfI'ican Quat ernar y a r e , i n de s c endi ng order of age , a s fo110\o/s: 

(1) V. pattison i f r om Tau.l1g ( Br oom , 1948) , a small spec ie s compar'ab1e 

i n s i ze to mode r n V. c hama . It i s poorly kno\m and l a r ge l y 



Fig . 29a . Dimensions of the p4 of modern and fossil 

Vulpes. 
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excluded fr o;':! t he di s cuss ions vlhich foll 0,,, . 
( 2 ) A s peci!'1en from Svar t kr ans be l onging to a species intermediate 

in size be t ween v. chama and V. vulpes and which 'VIas referred 

by Ewer ( 1956,£) t o Y..... pulcher. 

(3) The Kromdl a ai V. pukher, which i s in most respects (~ little 

larger t han t he SVlartk:.:ans f orm. 

(4) Specimens Vlh i ch .:l.re Florisirm in age and whicr. are referred 

to V. chama ( s ec Cooke, ~ 9 63: Table 7), iY'cludin g those from 

Swart:":lip. 

(5) Hodern V. chama. 

(Jil the aSS'l'_lnp tions that thes e five units represent 

different stages of a single lineage and that the Elandsfonte in 

specimens are Corneli an in age, it follows ;;ha t 21007 should 

conform to the sequer.ce in a position intermediate betVlee?l the 

Y.... . pulche r 

locally by 

holoty,?e and the Flori s ian V. c ha"lla, ",hich is represen ted 

the s pecimens Pr om S,Yartklip. The charc.lcte ristics of 

21007 vJere investigated with t his in mind . 

The!'e was ap~aren t l y an incre ase in si ze wi th time in 

. the }1aJtapani an forms of Vulpes from the small V. pattisun i to 

t he large Y..... pu lche r hol otype, wi th t he S'''artkrans s pecimen i n an 

inte r medi a t e 

vith time 

posi tion. This v'as 

'vi t h t he FloI'isi an 

mode r n V. c hama. 

form 

The Y..... pulcher and 

roVl of 21 007 1.S s im:!..lar to t hat 

while the molars C'lre longer. Thi s 

by a decrease in size 

intermediate between be i n g 

length of the lower premolar 

of t he V. pulche r holotyp~, 

i ndi c ate s t hat t he early 

Pleis t ocene s i. ze increC4~e was con tinued i n t he Elandsf on tein form 

a t l eas t i n r ~s')ect of t he mola:r's, and pe r haps i n overal l si ze 

as well. I t i s , ttereforc: , not out of p l ace i n t he hypothe t i cal 

phyl e tic series i n rE:;:,~ec t of si ze . 

The gre a ter deve:i. opmen t of t he mol ars r e l ati ve to the 

pr'emola:r's has alr e ady been mentioned i n c onnecti on wi th the 

Elandsfontein alid Swartklip spec imens and , vrhere possibl e, t he P
4 

: N
1 

l eng t h r atios Here compar ed i n order to determi ne the nature 

of c hanges in thj s r'espect. This r a tio v,a s found to be • I 

qU1.te 

v ariable in the modern form , but, assumi ng that t he fos sil 

specimens r epresent fairly typical example s of t heir r e specti-.,e 

populations, it is apparent that there ",as a t rend i n the 

r elative development of these t\VO t ee t h '''hi c h ,,,as consisLent 

Hi th the i nferr'ed over'all size of individual s in t he var'ious 



populations (Table 42). The largest M1 in both a relative and 

absolute sense is that of the Elandsfontein form. 

The ch:l..'1ges in ratios of the fossil series 

also appear to be consistent, but in this instance with 

the greatest relative length is apparently that of the Swartklip 

form. The estimated M1:H
2 

length ratio of ZW 2317 is calculated 

to b-= below 1,60:1 . and is, therefore, le.=;s than the minimum 

obser'ved in the modern ~ompa:::'ati ve seri~s. The trend toward the 

lengtilening 

Holocene. 

of thus appenrs to have beed reversed in the 

In at least one respect the Y .. ." pul.cher holotype is 

unlike any of the othel' specimens. The relatively nar'I'OW pre­

molars of the Kromdraai specimen were r'emar~:ed upon by Ewer 

(1956b) and its difference to the o~her fo:.:ms in this respect 

is clear'ly illustrated by the P4 length:breadth ratios recorded 

in Table 42. There is no detectable trend in the fossil series 

in the rel.ative :,readths of tile premolar's. 

Upper dentitions ar'e either unrepresented or less well 

• ln ser'ies, -t)ut fossil tr-=y presumably unden./ent the represented 

changes compar'able to those in the 10Vler' teeth. The relative 

sizes of the Elandsfor.tein, Swartklip and modern upper car'nassials 

are certainly similar to those of the 10'ver carnassials and tr..= 

same apparently applies in the case of the upper molars. However', 

the p3: p4 length ratio of 21007 does not differ from the 

r.:oderns in the same ,yay as length ratio. As a 

~eneral rule, t he upper teeth of the r:;anidae appear to be less 

useful in distinguishin g species than tl::= lo\~cr 's. 

There are yet other indications of a rela ti onship 

bet\-,een t he -Bl andsfon tein and SYTartklip specimens. The relatively 

large M1 t a lonid of Z'rl 2317 was mentioned earlier and, al though 

none of t he lo;.re:::' c ar'nas s ials from Elands f on t:ein has the ta l onid 

qui te as pr omi ne!'l t, i n four of the f ive knOv!!l s pecimens it is 

the broades t part of t he tooth. This may i ndicate a development 

i n the N1 of t he El ands fon t e i n form ~~lich is con sistel].t 'vi th 

the trend ~n t he fossils towards an i ncrease in the size of 

grinding su r face s on the pos terior chee~tee th. 

Another fea ture of Z'~· ?3 17 is t:he promi nent subangula r 

l obe of t he mandi bl e . It i s a lso wel l de 'icloped l.n t he only 

t hr'ee specimens f r om Elandsfonte i n in whi c h t he pos ter ior part 

of tile mandibular c or'pus ]. " .;;> preserved . The t hree specimens 
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belong to a young adult (20023), a mature adult (21007) and 

a very aged individual (5453). The natm'e of the subangular 

region in V. pulcher is not recorded. 

The available evidence, limited as it is because of 

the sm 'lll number of specimens involved, suggests that there 

aI'e grounds for regarding the South Af:r'ic<3il Quaternary Vulpes 

as belonging to a single lineage. 

The - fragmen tary braincase of 21007 is comrarable in 

size to clDrresponaing parts of the skull of J.. vulpes and it 

I1(.sembles iihis spec.ies in having c- fairly prominent sagittal 

crest. It differs from the skull of modern V. chama ir.. its 

larger size, more prominent sagittal crest and lE:SS inflated 

bl'aincase. 

Ti1e body size of the Elandsfontein Vulpes can be 

gauged from a coml>arison between lilub bone dimensions of 21007, 

modern V. chama (: male) ann modern C. me~omelas (1 male, 1 

female, 1 sex ur.;mc,Vl1) (Table 43). It ",as clearly a species 

which was much smaller ttan C. mesomelas. The individual limb 

bones of 21007 were even a li ttle shorter ttan those of the 

V. chama skelE:ton, although the limb segment r3.tios are similar. 

The fossil bones are, however, mOI'e stoutly propor1:ioned, indicating 

that although it 

it had a heavier 

vIas comparable in stature to modern J.. chama, 

body. The more robus t body was coup led 'vi th 

a head which was larger than that of the modern species. 

DISCUS SI ON : 

Having .:;ugqested that those fos s ils from South Africa 

which are l'ef u'I'ed to Vulpes probably ,,'c::-:::'es ent a single lineage, 

parallels c.an be dratVl1 between the nOJl12nclatlu'al p .. ::>blems involv­

ing this group ar.d those ",hich vrere discusse d ::':1 connection 

with the jackals. 

Little can be said of 

poorly kno'lm, but V. pulcher is 

J.. patti s on i oecause it 

like C. me so~lelas papp os 

i.3 so 

in that 

it include s ;l aterial from more than one si te and is a taxon 

compI'ised of samples which are heterogeneous in a temporal sense. 

The difference s bet\veen V. pulcher and mode rn V. chama appe aI' to 

be more marked t h<:'ll those be t ween C. mes om<:lc.s pappos and modern 

c. mes omelas . This is l ar ge ly due to t he gr'eater size of the 

V. pulcher' specimens re l a tive to t he moderns, since other 

observable differ'ences ar e probably n o great e r in the foxes 
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Table 44. Limb segment ratios of the Vulpes chama from 

Elandsfontein, compared y/i th those of modern 

V. chama and Canis mesomelas. 

n 

Elandsfontein 21007 1 

Vulpes chama 1 

Canis mesomelas 3 

Humero­
radial 
index 

96,7 

96,7 

104,1 

Tibio­
radial 
index 

87,7 

83,6 

89,0 
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than t hey ~'e in the jackals. The fact that the fossil fox 

is aff orded full species status and the jackal only subspecific 

status thu s r efl ects an i nconsistent approach to the problem 

of their taxonomy. 

In r espect of differences between the Elandsfon t e in 

Vulpes and modern V. chama much the sa"'.e dpplies. In some 

features (e.g. the actual size of posterior' cheekteeth; P4 : M1 
length they are even more different from mcdern '1. chama 

spec:')j'.ens tha!' is the material referred to Y.... pulcher, whi le in 

others (e.g. the 1'4 length:breadth and M1 :M
2 

length r'atios) 

they are rloser to the modern specimens. Once again, excluding 

differences in actual skull size, the contrasts between the 

Eiandsfon tein Vulpe s and modern V. chama . ~'e probably no greater 

than those between contemporary populations of C. mesomelas . 

In the case of Cornelian and Florisian Q. mesomelas, 

distinctions ,,,ere 

(i.e. the p4.M1 

made on t!1e basis of 

length ratios 

relative tooth sizes 

diff er), but not actual 

skull size. The Cor'nelian and Florisian Vulpes are distinguished 

mainly !:)y actua l skull size and not relative tooth sizes (e.g. 

p 4 :1'1
1 

length ratios ~'e essentially simil~'). The differences 

between Florisian and Holocene C. mesomelas ",ere l~'gely a matter 

of actual average size . Florisian and Holocene Vulpes also differ 

i.n this r'espect, but in addition there are differences in. 

relative tooth sizes as ",ell (e.g. P4:111 length ratios). 

The l'os.sil Vulpes t herefor'e con tl'asts "/i th C. mes ome l as 

in tha t it appar ently undenTent more mar ked c ha.r"ges In size, 

"'hile the nature. 0f the changes in the denti ti c:'\ Here n ot the 

same. For cx?nple , a r elatively long H2 ',;as a characteristic of 

early Q. mesomelas , but developed to an extreJ':'l.e onlJ' in Flori s i an 

Vulpes . In additiun , c hanges in dental characte r i..:;<;:ics Here not 

synchron ous i n t he jackals and foxes. A g:::'aJed cla.;>s i ficat ion 

or fossi l C. mesomelas could conveniently haVE: distinguishc ::l 

bet"Teen the Florisian and pre-Florisian forms, each gr oup perhaps 

being gi ven species status (i.e. Q. pappos fer t he pre-Florisian 

group and C. mesomelas for the Florisian g.cou.p). This would , 

however, have served no useful purpose because of t he impossibility 

of distinguishing I{olocene C. mesomelas fl'OJ~ the two fossil 

c ategories . 

By contrast, a graded classification based on the 

dental characteri stics of fo ssi l Vul!1es could c onveniently 
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distinguish betwee'1 the Hakapanian forms (,:{. pattisoni and V. 

pulcher), a Cor'nelian/Florisian . form ( Vulpes n. sp.) and the 

Ho l ocene V. c hamel . In this instance s o fev' fossil specimens 

are involved t hat definition of che foul' categories vlOuld 

present no real difficultie s, c:lthough t he recovery of additional 

specimens could Hell render the definitions impracticable. One 

diff iculty i n this cate90rization is t h3.t when the actual size 

of individuals is t aken into account, it is found that the 

Cornelian Vulpe s is actually closer to V. pulcher rather than 

to the Florisian form. In othe r \"ords, the most readily 

evident feat'..lre of the fossils (i.e. skull si~e) does not conform 

to a categori z.:~ tion based on dental characteristics. 

If a !'le'." species name .,ere to be given to the south­

western Cape fossils, the definition would of necessity have to 

take into account the heterogeneous character of the Cornelian 

and Florisian specimens. Conseq' len tly, instead of defining a 

l1ete!'ogeneous new species, it might be preferable to refer the 

fos s ils to ~ existing species and to extend its definitiun 

to include the characLers of tht: ElanJ££'ontein and SYlartk lip 

material. In this event, the local fossils could be r eferred 

to eithe r V. pulc her Cl' V. chama. This material is in fact 

here referred to V. chama because t he S1;laI'tklip specimens are 

closer to the modern species in morphology and time than the 

Elandsfontein speci ll1ens are to TI. pulcher~. In the final analys i s, 

~his d2cision is probably as subjective as any other in 

;.axonomic problems of this kind. 

The fos s il p 8pulati ons of C. mes omela s were distinguished 

fI'om one another by prefacing them v,i th the age name to Ylhich 

they belon g ( e . g . Cornelian C. mesomelas) , and this is also done 

in the case of the fos sil V. c hana from the south- \,restern Cape . 

It serve s to indicate that the Cor'nelian and Florisian f orms 

differ from one another , t hat both di ffer from ,:{. charna , but 

that all are p,u't of the phyleti c series \vhich · culminated in 

t he extant silver fox . 

\vhile the n aming of the local fossil Vulpes adopted 

he!'e may not be an ideal solutio~l to the problem of nomen­

clature, it is !'egar ded a s simp le and '-Cl}1T,-e·o ien t . Once again 

t he \-lay is l eft open for other's who fee l t hat n ew species 

an d/or subspec ies names a r e mor e El.esi r able . 
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As witil C. mesoP.lelas and Q. terblaLchei, t he existing 

names of t!1e Nakapanian forms are retained . In this connection 

it is worth noting that there is a precedent for distinguishing 

early' Pleistocene foxes at the species le':el. In Eur'ope eC'lch 

of the extant sI-ecies is preceded by only vue Pleistoct::ne 

fossil species. V. alopecoi~es m::-y be ancestral to both V. 

vulpes and Alopex l-~gop uc:: , \" hil~ V. praeCOI'sac is c.."lcest:;:'dl to 

V. corsac (Kurt~n, 1 Sl68). 
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FAl1ILY CAN IDAE 

SUBFi\IHLY SIHOCYONINAE 

Lycaon pictus Temminck 1820 

(Plo 19Cj also Ewer & Singer, 1956: Flo 30, 31) 

PRESENT STATUS: 

The liunting dog is now extinct in the sou th-western Cape, but 

it apparently still occurred in the northern parts of the 

region in the 18th Century. 

MATERIAL: 

(1) Elandsfor.tcin 

(a) Previously described specimens (Ewer & Singer, 1956): 
I 

EC 12 Right mandibular fragment Yith 1
2

, 13 and C. (Note: 

Number given as EC 121 in the original description.) 

EC 13 Left ma!4uibular fragment with P, to M1 (Note: The H1 

was added to this specimen subsequent to its 

description.) 

EC 30 Incomplete ri:;ht 111 • 

(b) Addi ti onal speci.i1ens: 

Ee 37 Right mandJ.bular fragment with roots of cheekteeth. 

6701 Ri ~rht mandibular fragment 'vi th parts of P1 and P 2' 
P

3
, part ox' P

4
, and M1 • 

17058 Right m "h""ldi ot11ar fr agment with part . of M1: 
20439 Right mandibular f:i. ·agmen t with parts of C, P1, f3 

P4 • 
p4. 9194 Part of right 

{ 2} S\o!artklip 

ZVl 137 Right 2 I • 
? 

ZH 177 Part u£ le.ft r. 
ZH 2320 - Lef t 

1 
M . 

ZW 3070 - Lef t 1
3

. 

z\·! 2314 - Lef t . mandi bular fragment with part of C. 

DESCRIPTI ON : 

Elandsfont ein 

I n t heir de3cri ption of the Lycacn remai ns f r om 

Elandsfonte i n , Ewer & Singer ( 1956 : 341) noted t he f ollowing 

differ ences bch!een the modern and f ossil ior'ms: 

and 
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(1) "the fossil j aW' is considerably longer than that of the 

extant species" 

(2) lithe premolars are considerably longer, but not much broader" 

(3) "the canine and 13 are significantly larger in . both 

· dimensions while the significance of the slightly greater 

breadth of is less certain" 

On tbc basi s of these J.if feI'ence.s the 1 •• a teri cil was referred 

to distinct subspecies, Lyc~on pictus magnus. 

The discovery o.f addi tional spe .... imer.s of this species 

allows for amplific~tion and Tlludification of these observatior.::. 

Althcugh it \"as stated that, "Apc.Tt from their greater' 

'_ength the tee~h differ i:!1 no way from those of the living 

Lycaon E.ictus" (Ewe'r & Singer, 1956: 3'-: 1), the:'e are other differ­

ences in some of the teeth. The most striKing of these · is 

the absence or small size of anterior accessory cusps on the 

of the .fossil. In the available modern L. pictus 

specImens (n = 4) the a",terior and posteric:' accessory cusps 

an: variably developed and are progressively less prominent from 

f4 to P2' they \.,ere, nevertheless, always present, although the 

anterior accessory cusp of P
2 

was very small. In EC 13 this 

cusp is 

present 

6701 is 

barely 

at all on the P 2' 

lost, but in the 

on 

The 

the P
3 

and P
4

, while 

anterior portion of 

it 

the 

P 
3 

the anterior accessory cusp 

abSent and in the P 4 it is v-=.rv small. 

not 

of 

L. 1:' magnus also difiers from tile modern form in 

~laving a r'elatively smaller M1 metacol'!id. In addi tion, the three 

knO\m 10\.,er carnassials of the fossil .form have a small ridge 

on the lingual su!'face of the talonid v!hich is not pr'esent in 

any of the available modern specimens. 

There is a curious anomaly in the length/br'eadth ratios 

of tl1-= 10i'Ier' cheek t e eth of the Elandsfon tein Lycaon . The pre­

molars of EC 13 ar'e narrovl relative to those of the moder'ns, 

but the c arnassial is comparable in width (Table 45). The 

difference in the to of EC 13 is due largely to the 

l a ck of inflation of the postero-inter'nal cingula of these 

teeth. This infla tion is evident in the premolars . of the 

available modern :;pecimens as v'ell as the fossil 6701. In the 

latter specimen it is the H1 which is lllr<.A.sual, s ince it is 

r'elat i vely br'oader than t he lowe r carnassials of EC 13 and the 



TC!_ble 45 . Dimensions of the lower t eet h of the Elandsfonte in and S\,rar-!;klip 1:~ pictus compared 
\vi th those (.f a s erie s of mod0rn specimens . 
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6." I c12 O~7 _. - - - - - - - - -- - - J 3":··3.1"'t ' .. ~ 1 i p 

"~o d('l r.tl 

L rCr1. 0 . 1 _ JoI. ___ _ 

J,-:. i r; ~~.:2. 
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t-- . 
.) , ·4 :,. ,7 / 10,3 7 ,5 6 ,0 4 , 3 9,8 5 , 2 11 ,4 5 ,9 . 13, 6 7, 0 1 , ?4 :1 I 24 , 1 ') , 6 2 ,53 : 1 
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1

) ,9- 5"-J 13 , 9- 7 , 3- 5 ,1- 3 ,9- 8 , 8,- 4,8-1 1 0 , ~-- 5 ,')- I "13 ,1- 6 ,) -- 1 ,87 : 1- 1 2'2 , 2- 8,5- 2,45 : -j 

Lean 

Han . ..;:? 
6 ,7 6 , 2 11,3 fl ,1 7,1 ) , 1 10, 8 5 ,6 

n I I - - T 
_I I ~ L1 4 4 I to- I .'~ L1 4 
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extant form. · The ruoder'n species thus has premolars with length/ 

breadth ratios c omr arable to 6701, but the M1 length/breadth 

r'atio is comparable to that of EC 13. Nany more modern and 

fossil specimens a!'e required before the significance of these 

similarities aud differences can be assessed, but the earlier 

commen t by F;vler & Singer on the breadth of the premolars of 

L. E.. magnus :i s invalid in vie"" of the natur'e of these tee th 

in 6701. 

Standar'd measurements ~culd not be taken on the in­

complete p4 (9194), whic~ is the only k.10",m upper tooth of the 

El2...l1dsfontein Lycc.on , but it is appreciably larger than any in 

the comparative ser'ies. 

S\Vartklip 

The S\val.'tklip mandibular fragment (ZVT 2314) has a ver'y 

slender' corpus and probably belonged to c.!1 immature indi vidual. 

The preserved canine and the c.l veoli of the cheekteeth compare 

in . size to those of t~e available modern srecimens. 

The M 
1 

(Z\{ 2320) also falls wi thin the size range of 

variation of' the moder'n species. ~t rne2.5UreS 15,8 by 16,2 mm. 

The only tooth in the Lycaon dentition \Vhich is ' common 

to the Elandsfontein a.i1d S""artklip assemblages is the The 

two fossil specimens (EC 12, Z\>/ 3070) ar'e 

larg~r than the 13 in the comparative 

from Swartkli p (Z'\v 137, Z\'l 177) 3re also 

similar in 

series. The 

size 

12 and 

a little larger than 

-::he modern s pecimens, in spite of the statement to the contrary 

;;-:ade about t hen e arlie r (Hendey & Her-dey, 1968: 64). 7..W 137 

measures 7,4 by 7,2 mm and Zi'! 177 meaS1Are s 6,7 by 8,4 mm. 

DI SCUSSION: 

The Ela..'1.osfon t e in Lyca on pictus Jl'1aterial i s apparently 

a homogeneous uni t and repr'e s en ts a vari -= ty of this species 

whi ch is · appr eciably l a r ger than the mode r'ns in mos t observable 

respects. It a l mos t certain ly belcmgs with the earlier (Corn elian) 

element of t he El andsfon tein fauna. 

The SHar t k lip .!::. pictus appears to be comparable to 

the moder ns i n s i7.. e , a lthou gh t he inci s ors at · leas t are more 

like t hose of t he El andsfon t e in form • 

. The uvai lab l e c omparative series i s obvi ous ly f a r' too 

small t o allow for an accur ate assessmen t of size similarities 
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and differences to be · made, but it is not unexpected to find 

that the S\vaI'tklip Lycaon differs from t hat from Elandsfontein 

and is closer to, but still different from the modern form. 

In keeping with the eaI'lier decision to avoid the use of 

subspecific names, the local forms are categorized simply as 

'Cornelian' and 'Florisian Lycacn pictus : . 

hac; a 

stiE 

In t!1.is 

subspecies 

be favc~lI'ed 

h1stance, however, the forMer variety alre;::).dy 

name applied to it, and sinc2 its use may 

by some, it is here redefined on the oasis 

of the additional specimens which ::ire now available. 

Lycaol1 

Lycaon 

pictus magnus 

pictus vlhich 

Ewer 

dat~s 

& Singer 

from the 

1956 

COlnelian age A 

of 

variety of 

the SC"vlth African 

only 

the 

from Elanusfr>:-:. tein 

Pleistocene 

in the 

and which is 

Cape Province. 

presently 

It differs 

recorded 

from 

extant variet::,r in its larger size, in the aosence or near 

absence of ar..terior accessoIY cusps on the second to fouI'th 

lOVler premolars, anC: in h~ving a relatively smaller metaC"onid 

on the lower carnassial. 
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FANILY CANIDAE 

SUBFAHILY OTOCYONINAf; 

Otocyon megalotis Desmarest 1822 

The bat-·eared fox no longer occurs in the south-

western Cape, "out it is still found in the -. adjacent Cape west 

coa!:t .. md Karroo regions. This is the only fissiped carn':'vore 

wh':'ch is included in the historic period faunal list in spite 

of the fact that flO definite record of its presence locally 

could be trac~d. There is, however, no obvious reason why it 

should not have extended its range into the S01..:"!:h-.,estern Cape 

and it very probably was present earlier in the historic 

period and before. It must nevertheless be listed as a doubt­

ful recoI'd. 
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FAMILY HUSTELIDAE 

SUBFAHILY HUSTELINAE 

Ictonyx stI'i atus Perry 1810 

(Plo 20A, B) 

The str iped pulecat is one of the most commonly oc;::ur:l'in0 

fi .;siped carn ivores in the south-western Cape tOday. 

MATERIAL: 

Elandsfontein 

9200 Braincase 

includes 

DESCRIPTI mr: 

'yri th 

part 

associated 

of p3. 

right maxillary fragment which 

The fossil skull belongs tc a sm~ll mustelid and is 

that of an aged l.ndividual, probably a male because of the 

presence of a well developed sagi ttal cre st. It is undoubtedly 

an Ict onyx, a l t:hough it does differ in certaL1 respects from 

the available skulls of modern I. striatus (n = 6). 
The fron t (",l region of 9200 is damaged and incomplete, 

and the right maxillaI'y fragment is jetached from the I'est of 

the skull. The maxillary fragment is indistinquishable fr om 

correspu~ding parts of the mode r n s pecimens in all observable 

r espec ts. The incomplete p3 lacks most of its ant eri or half 

and the we ar 0:'. t he posterior keel indi c ates t ltat t he i ndividual 

concerned was advcu.ced in age . 

alveolus is yl'eserved, as are 

Ti :c pos te:;:'i 01' 

t he alveoli of 

part of t he 

p2 p4 and , 
C 

1 
H • The 

t eeth of t he f ossil were similar in a r rangement, and appar ently 

also in size to those of the Tllodern species . 

The remaining par t of the frontal region of the fossil 

is, i n general , similar to tha t of t he comparative specimt:ns, 

althougn the frontal sinuses are less i nflated. Only a par t of 

the lef t post-orbital process is pre served, bu t sufficient r emains 

to indicate that it \vas more pI'ominent t h4YJ t hose of the modern 

s pecimens. Similarly the temporal I'idges are we ll developed and 

c learly disce~nah] r: . The post-orbital constriction is appreci ably 

naI'I'OHer t han thu. t oE the moder'ns ( Table 4 6 ) • 

The braincase is correspondingly nar'I'o\'red and its 



TABLE 46. Dimensions of the skull of the Elandsfontein lcto~ compared Hi th those of a series 

of modern I. striatus. 

I 
-P 
en s:: 
0 0 
P. ·rl 

-P rl 

5 s:: 
() CIl CIl 

·rl -P .. I 
H 0 H ·rl rl 

'H ·rl -P P. ;:::l en 
-P en ·rl ,D ;:::l 

.c: () s:: () -P 

t'o.~ 0 () 'H cd 
() 0 o (!) 

S::-P .c: S 
(!) en rl +' en . 
rl s:: CIl 'd en @ ~ 0 -P ·rl 0 
(!) () ·rl :;; H ·rl 0 
en ..0 () 'd +' 
CIlrl H 'd CIl Cl) ·rl 
() CIl 0 ·rl rl . 'd 
S::-P I 0 .c: ?, en ;:::l 

·rl ·rl -P -P :ti'E s:: CIl 
CIl..o en en CIl 
H H 0 CIl ·rl 0 H-P 

t:Q 0 p., ~ :s: () 8 CIl 

Elandsfontein 9200 32,4 12,2 35,4 14, 1 12,3 

-
Mean 35,9 14,6 33,5 15,9 11,9 

Modern 

let onyx Range 32,8- 13, 2- 30,7- 15,0- 10,5-
38,5 16, 2 35,2 16,8 13,5 

striatus 

n 6 6 6 6 6 

, 

I 
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lesser development is most evident vlhen . t he specimen is viewed 

from the posterior, since the occipital almost completely 

obscures t hose parts of the braincase anterior to it. By 

contrast, the squ.JJl1osals and parietals of the modern species are 

visi ble as an arch of bone over the occipital. The narrovling 

of t he bra i nci'l.se is, hO\.,rever, confined to t:he more dOI'sal parts 

and the mastold v,idth is wi thin the range of variat:ion observed 

in the comparative series. The braincase is snorter even than 

tl::at of the 8mallest female in the comparative s eries and is 

appreciably sh0rter than that of t.ile largest male. The bone 

sUI'face of the braincase is very rugose and while older 

individuals in the comparative series also exhibit Stlch rugosity, 

in r.one \·:as it <leveloped 'to the same degree. 

The w:'dtn aCI'OSS the occipital condyles is less than 

in the modern spp.cimens and the foramen magn;.un is correspond­

ingly smaller. In all the modern specimens the occipital above 

the foramen magnum rises more or less vertically to the nuchal 

cres t, but in the fossil there is a VeI'y prominent shelf of 

bonE" over the dorsal margin of the foramen. The 

older of the modern specimens exhibit a similar feature, but 

in none is it as pI'ominently developed. 

The basi cranium of the fos s il is essentially similar 

to those of the moderns, except that the tympanic bullae are 

a little more i nf'l.ated and there is a mC're pronounced ridging 

of bone along the midline of the bast-occipital. 

DISCUSSI ON: 

At Jeast some of the c haracteri stics of the fossil 

braincas e are apparently due to the ac.vanc.:::d age ~f the 

i ndi vidual. Ande:t: 'son ( 1970: 15, 16) menticns t !'1at · .... i t;-:. advancing 

age in lIarte s , the post-orbital c onstric tion is narTo\.,red , t he 

gross size of the braincase decreases, the 11 0storbita l p rcc:esses 

are enlarged and a prominent sagittal crest is deve loped i n 

males, while there is also "an increase in the mass of the 

bone of the skull" . Presumably the same ajJpl ies i n the c ase 

of other mustelid genera . 

Judging from the on the Or 9200, thi s indivi-

dua l vias older -r l1an any in the comparative series and since 

the aging chara c teristi c s mentioned by Anders on are also the 
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principal chara.cters which distinSjui sh the fossil from the 

moderns, the diff'c. r'ences may be accounted for by this fact. 

An increase in the size of the brain cavity of 9200 ,,,ould 

result in an inflr'l.tion of the parietal/squamosal walls, widen-

ing of 

occiput 

foraJn'?n 

of the 

constrict-ion , straightening of the the p_cs '!:- orbi tal 

dorsal to t he foramen magnum, increasing size of the 

and perhaps also an overall lengthening 

rec.'.,lctic~1 in the i1laSS cf the bone of 

magnum itself 

braincase. A 

the skull would i 'educe o~' elim:inate the rugcsi ty of the bone 

surface. These changes, coupled with a r~ducLion of the post­

orbital proces3es and sagittal crest would result in 9200 

bearing a far closer' re s emblance to the available modern I. 

striatus speci;Jlcn~ 0 

It is, !l')v'ever, likely that the fossi 1 braincase ,,!ould 

still be shorter' than those of the male.; of the comparative 

series and that . the bullae would still be more inflated. In 

addition, there might we::'l be other dif£'erences between the 

modern and fossil specimens which cannot be determir:.ed on the 

basis of the available material. The differences do not, however', 

preclude the possibili 'Cy of a cl.ose r'e:ationship betv/een the 

fossil and I. striatus. Judging from its preservation, 9200 belongs 

in the Cornelian element of the · Elandsfontein fauna and it is 

here re~arded as r'epresenting a relatively primi ti ve variety of 

the modern s pecies. 

1. striat.us is the most widely dist;'ibuted . small 

l,lusteliJ in Afl'ica today I but it has not previously been 

,cecorded as a foss il and nothing defin.i. te has been kno\m of 

its origins and ancestry. The ElandsfCJ~t~in l'ecord indicates that 

the species has undergone compa:r'atively little change during the 

latter part of the Qu,aternary. Ictonyx has probably been a v/ell 

established member' of t l:e small carn ivore fauna of Africa for 

much longer t han that and it perhaps had its CI'igins during 

the Pliocene when the Eurasian element in the i\frican fauna 

\"as still vlell I'epresented . It is r em?_l'kable that it should 

have r emained so .successful in spite of the radiation of the 

small viveI'!'ids in i\£rica. 
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FAHILY HUSTELIDAE 

SUBFAHILY HELLIVORI NAE 

Hellivora cf. c apensis Schr eber 1776 

HATERI AL: 

Baard.' s Quarry, LCill~ebaar,:",eg 

L 179/12 Ri ght mandibular fragment with parts o.t' and 

DESCRIPTION : 

This rather poorly p:r'eserved specimer: has only the P 4 

I'easonably intact. The principal and posterior accessory cusps 

are damaged, but sufficient remains to sho,] that in size (Table 

47) and morphology it is indistinguishable f~'om the corresponding 

tooth in the available modern Hellivora capensis series (n = 5). 
The less complet:e P

3 
i s apparently also similar to that of 

1:1. capensis. The roots of P2 and the posterior part of the C 

alveolus are preserved and, at least in r e spect c~ size and 

relative positions, these tee til resembled their counterparts in 

the modern s pecies. The M1 is lost and the alveolar r~giol: 

of this part of the mandible is damaged, but it appears that 

this tooth \-las re1ativel~ longer than that of M. capensis. 

Tf. ~ mandibular cor'pus resembles t hat of the modern 

species. There ar'e two mental for3ll1ina below P 3' but the fossil 

differs from t he ava::'lable comparative s pecimens in haviny -'3. 

sho!'ter symphysis . This teI'llli nate s belovl rathe r than below 

the anterior ?art of 

DISCUSSI ON : 

\vi t h the except:'on of the pos s i bly longe!' M1 and 

slightly s hor ter symph:;sis , there are n o grotmds for believing 

t hat t his s pecimen should be r eferred tc ? species other than 

!i. c apensis. The !'eservation in the identification is made 

simply becausE. the specimen is so i nc omplete . Its signifi c Wlce 

lies chiefly l n the fact that it is clearly not conspecific 

... ,ith t he ' E' Quan'y Nellivora, and it is ' one of the s pecies 

which indicates th2.t the Baa rd's Quarry fauna i n c ludes a post-

La.'1gebaanian elemen T. 



Table 47. Dimensions of the teeth of the Langebaanweg ' E' Quarry Me llivora , compared with those of the 

Baard's Quarry Mellivora cf. E,.apensis and modern M. . §pensis. 

P4 P
4

b x 100/1 M1 

1 b 1 b 

'E' Quarry L 6385 9,7 5,3 54,6 14, 2 6 ,1 
Langebaanweg 

Baard's Quarry L 179/12 9,7 6,0 61,9 c16,O -

Mean 10,2 6,4 62,8 14,7 7,0 

Modern Mellivora capensis 
9,7- 6,0- 59,2- 13,9- 6,4-Range 

11 ,1 7,6 98 ,5 16,4 7,7 

n 5 5 5 
-~-----------~ ~---- .- -- ------- - - - ------- ------ ---- -- - - ~ -_ . -----~-~----

N
1
b x 100/1 

43,0 

-

47,3 

45,8-
50,0 

5 
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FAMILY HUSTELIDAE 

SUBFAMILY HELLIVOlUNAE 

Nelli vox'a capensis Schreber 1776 

(Pl. 21; also Ewer & Singer, 1956: Pl. 32) 

PRESENT STATU~: 

The honey badger or ratel may still occur in isnlated areas 

in the south-H2sterr. Capt, but it is certainly rare. 

MATERIAL. 

(1) Elandsfontein 

Ee 14 

EC 44 

8640 

(a) Previously describe:: specimen (E'.Ter & Singe!', 1956): 

An almost 

right I
1 

complete skull 

and Q, left I
1 

(b) Additional specimens: 

Braincotse. 

Part~ of the 3ku:a uf a 

Incomplete bl·aincase; right 
1 3 M ; left J ; left maxilla 

mandible with C and P
2 

P4 and 1'11 • 

lacking o~ly the zygomata, 
3 to I and mandible. 

single Lldi vidual, including: 

maxilla with C and p2 to 

,dth C a'1d p2 to 
1 

1'1 i right 

to 1'11 ; left mandible with C, 

15616/7 - Maxillary and mandible fragments of a single individual 

15833 

with teeth as follO\,/s: 
') p2 1 p3, p4 Right rJ, C and to H; left Q, and purt of 

1 
right .., p . -. alJ.j -1:'4; 1'1 ; l.J. .. . .. ,... 

..) 
left C: p 2' P4 and part of H1• 

Parts of the skulls · of at le2..st t,vo individuals, 

inclujl.ng : 

In('ompl~te braincase ; right 13 , p3, part of p4, and N1 ; 

Left rr:axillar'v fragmen t ,,,i th damaged p4; l ef t maxillary 

fragment ' .... i th p4 and }11; ri ght and left mandibles 

lacking i ncisors. 

20021 Braincas e. 

20887/8 - Pax'ts of a skull including: 

Incomple ·ce braincase; left maxilla:r'y f:r'agment ,·/i th p3 

and p4. 

20916 JvIaxillaij fragments "lith right p2 p3 and part of p4, , 
and left p3 and p4. 

20981 Parts of a skull including : 

Braincase ; left maxillary f~'agment wi th p3 1 
to 1'1 . 
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(2) Swartklip 

Previously described specimens: 

Z\V 1 Oi'lly zygomata, left An almost complete skull 

12 and r3, right C and 

Left maxillar'y fragment 

lacking 

mandible 

with p2 

(Singer & 

(Hendey & 

Fuller, 1962). 

ZW 142 - Hendey, 1968). 

U) T-j"gerf ontein 

Q. 88 A:1D. almost 

right l' 
c0mplete skull lacking 

rued 12 , and mandible. 

(4) Sea Harvest, Saldanha 

S 787 Braincase. 

DESCRIPTI ON : 

only zygC':uata, -'.eft 

All the fossils are morphologically indistinguishable 

and 

from modern Hellivora capensis, but the specimens were categorized 

ar.cording to re:!.ative size. 

The Sea Harvest braincase (8 787) is tha~ of eu1 

immature individual Vlith all the skull sutures unfused. It 

compares in size to the bralncase of modern !i.. capensis males 

(Table 48), and it is tentatively regarded as belonging to a 

young male of a population which was little or no diff erent 

to that ",hich is still extant. 

The Tygerf ontein specimen (Q 88) is virtually indisting­

uishable from the sk¥lls of nlodern 21. capensi s - males (Tables 48, 

49), and it is also regar'ded as belongi ng to the Holocene 

variety of this s pecies. 

Both the SVlaI'i;klip specimen s have already been descri bed 

(Singer & F'1;.1l2r, 1962 ; Hendey & Henc.ey , 1968), and neither can 

be distingui s hed f:::' om mo~ern H. capensis . HOi'iever, Singer & Fuller 

(1962: 208) concluded ~ l'] at t his Nellivora Ilis phyl ogenetically 

intermedi a t e betweeLl the ( El andsfon t ei n) form and ~he extan t 

honey-badgerl1 because t he skull (ZW 1) i s I'athe r small. Judg i ng 

from t he nature of the s agit t al crest, t hi s skull probably 

belonged t o a young male and if t hi s is indeed t he case then 

it is smaller t i1an the skulls of mal e s i n t he available 

comparati ve s eI.'ies . 

Singer &: Fuller i s stat ement does , ho,-,ever, requi I'e qu a li­

f i cation , sinCe t!,e Elandsfontein assemblage includes t ",·o vari e ties 

of !i. c apcnsi s . The specimens numbered 15833 a r e from t he 

Fl ori s i an Bone Circle occur rence and although the brai ncase is 



Table 48 . Dimensions of the skul l of fo ssil Nellivora capensis from the south-Hestern Cape Province , 

compared vIi th those of a series of modern specimens 

Elandsfontein - early form Eft. Modern Mellivora capensi ! 
Bone ° . 

s:1 
• .-1 "0 

? 
+' ;3 Q) ('0. W 'r:> 

p., 
~ 

Q) 
N • .-1 ? ~ 0 lJ\ \D 

M 0 H r:-- .q N N r<) 

~ :;g: ~ 'H cd lJ\ 0'\ r<) r<) ..-

~fo ..- r:-- ..- +' r<) H ::qr:-- lJ\ 0'\ r<) r<) \D 

Nfo a::> a::> H rr) Q)a::> a::> rr) ..- r<) 

o ('0. \0 ('0. o Ot o 0+ a::> 0 , 0'\ O . cd .... a::> 01- b.OCO cdt-- '"'~ "0 '>' "0 ~ 01 ~ 0+ 
L:;i 0 1 

0 a::> M ('0. M ('0. 0('0' o ('0. ~:;:: Lr, ('0. {;:0I Q) ~ ~ ('0. ~ ~ ('0. 

N N N enN .... en en en en en en en 

* Brain case length 64,0 62,0 64,5 58,0 60,5 59,0 c67,0 76,5 73 ,5 70, 0 70,5 77,5 69 , 0 66,5 67,0 

Braincase Hidth 60,1 60,2 59,6 57,9 56,8 55,5 61,7 - 70,0 66 ,3 63,1 72,2 62 ,5 63,5 60,5 

Mastoid l"idth 74,8 c7 2 ,5 74,4 66,9 - 59,5 - 84 , 5 92 ,3 73,1 87 , 3 96,4 85,3 72 ,8 78,2 

Occipital height 44,2 41,0 39,1 37,4 - 37,0 43,0 46 , 2 49 , 0 45,2 46,5 45,7 41 , 9 41 , 9 43,0 

Post-orbital constriction - - 28 , 2 29,0 29,0 27,9 32,1 - 33,9 40, 7 36 ,1 36 ,0 34,4 35,0 34,7 
-~ ----~----.----------~------.-

* Approximate 

-



Table 49 . Dimensions of the upper teeth of fos sil Me llivora capensis from the south-west ern Cape , compared wi t h those 

of modern specimens . 

- - --- e 

C p2 p3 p4 Iii 
1 

1 b 1 b 1 b 1 b bl* 11-)(- b 

8640 7,6 5,9 5,1 3,4 7,7 5,3 11 ,7 c8 ,9 4 ,0 6 , 0 11 ,1 
s:! - -------

.~ ~ EC 14 7,3 5,6 5,1 3,5 

.p 0 
7, 6 5,0 10,8 9 ,5 3 ,9 6 ,4 9 ,5 

s:!ct-J 
0 20981 8 ,1 5 , 0 c10 , 8 c8 ,5 3 ,8 5,0 9 , 3 ct-J>:, - - - -
Ulrl 

rd H 

fJ ~ 20888 - - - - c7,7 5 ,5 c10,9 8 , 9 - - -
rl 
f:il -

1561 6 7, 8 6,4 5,1 3 , 8 7, 3 5,6 11, 9 9 , 0 4 ,6 5,5 10, 5 

20916 - - 5,3 4,0 8 ,3 6 , 3 11 , 9 9,5 - - -

Elandsfontein 
15833 10,6 c4 ,6 8,4 Bone Circ le - - - - - - 12,5 12 ,0 

ZH 1 8 , 2 6,4 5,3 3,8 8 ,7 6 , 3 12 ,8 10 ,3 4,7 7 , 1 11, 2 
Swart klip 

Zlv 142 6, 3 4, 4 - - - - - - - - -
. 

Tygerfontein Q 88 c9 ,0 c7, 5 6 ,6 4,3 9 ,1 6 ,6 13,7 12 ,8 4,8 8,1 12,0 

Modern Mean 8 ,2 6,4 5, 8 3 , 9 8 , 6 6,0 13 ,3 11, ° 4,6 8 ,3 11 , ° 
Me11ivorn. 7,1 - 5,3- 5 ,3- 3 ,4- 8 , 2- 5,3- 11, 9- 10,1- 4 ,1 - 7, 2- 10,4-Range 

9,4 7,4 6,6 4,5 9 ,3 6,5 14 ,8 13 ,0 5,0 10,7 13 , 0 capensis 

n 4 5 5 5 5 
- -- - - - -- ----- - - - -- -- - ---- ------- - ----- . - .~-

* bl - buccal length ; 11 - lingual l ength 
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as lar'ge as that of the modern males, it is identif ied as 

belonging to a female because of the presence of temporal 

ridges rather tha..."'1 a sagittal crest . It is concluded that 

the Bone Circle Hellivora is a Florisian vari e ty of M. 

capensi s which was larger than its modern COU11 terpart. 

The other Elandsfontein specimen::>, \'lhi ch apparently 

repre:::ent both males anti fema1,es ~ probably belong with the 

COI'l'~2lian element of the falA.la and they are smaller than 

the available Modern g. capensis specimens. This was mentioned 

by Ewer & Singer in their descriptio!'l of the specim~n. 

EC 14, Hhic h :..s also distinguished from the modern variety by 

its shorter palate~ Unf()r~unately, the palate is not complete 

in any of the additional specimens. 

DISCUSSION: 

All the material is referred to Nelli vora c apensi s 

and foul' -::emporal varic-''lts are recognj zed. 

The earliest (Corne lian) form was smaller than moder'n 

H. c apensis and is represented by most: of the specimens from 

Elandsf ontein . There are apparently two varieties represented in 

the local Florisian a~semblages. The first is that from Swart­

klip, which vIas a little larger than the Cornelian variety, 

but still smalle r than the moderns. The second is that from the 

Elandsfontein Bone Circle occur:!:'ence and this one vIas larger 

than the mode rn variety. The last of the temporal variants is 

the modern form itself and it is repr e sented by the fossils 

from Sea Harvest and Tyaerfontein , as ',)211 as being r ecor de d 

in the historic period. 

It Has concluded earlier on tho:! basis of the Canis 

mesomelas from the Bone Circle and S.rartklip that these tv/O 

occurrences vJere broadly contemp oraneous cud , vhile t his p robably 

is the case, t he H. capensis remains suggest that the S\o/artklip 

fduna is close r to t he CornelL~l" element of the El andsfonte in 

fauna than is that from the Bone , Cir..:le. 

The south-wes ter'n Cape Nelli vora is, therefore, categori zed 

as follO\'IS : 

Cornelian H. ca12..ensis Elandsfontein 

' Early ' Florisian M. c apensis 

' Late ' Florisi an H. c .':lDensis 

SHar'tklip 

Elandsfontein Bone Circle 



Table 50 . Dimensions of the l ower teeth of fossi l Mellivora capensis from the south-Hestern Cape , 

compared with those of a series of modern specimens . 

C P2 P3 P
4 

1 b 1 ·b 1 b 1 b 

Elandsfontein 8640 8,0 6,5 5,0 3,7 6,4 4 ,4 9,4 5,4 

early f orm 
15616 8,6 6,8 - - 6,3 4 ,8 9,5 5;7 

Elandsfontein 15833 Bone Circle 10,2 8,0 5 ,8 4 ,5 6,8 5,4 9,4 6,8 

Mean 8,9 7,1 5 ,4 3, 9 7, 2 5 ,2 10,2 6,4 
Modern 

Melli vora Range 7, 8- 6 ,0- 5 ,0- 3,5- 7, 0- 4,8- 9 ,7- 6,0-
10 ,1 8,5 5 ,9 4,6 7, 7 5 ,9 11 , 1 7,6 

capensis 
n 4 5 5 5 

----- - - - -- ~ --

lYI1 
1 b 

13,2 6,2 

- -

15,4 7 , 1 

14,7 7,0 

13,9- 6,4-
16, 4 7,7 

5 
-~-
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Holocene M. capensi~ Sea Hal:'Vest, Tygerfontein and modern fauna 

The difficulties in categorizing specimens solely on 

the basis of size Here discussed earlier and it is certain 

that if larger sarr.ples of the FOUl' groups of M. capensis 

were available, each vlOuld ove:::'lalb in size characters with 

preceding and/or succeeding groups. Consequently, it might well 

prove impossible to catpgox'ize certain specim(.ns of unknown age 

if they differ in size from the 'typical' examples of the 

categories ,.,hich are recognL.ed here. T~is taxonomically informal, 

and flexible categvrizat::'on ha:::, therefor(., a very restricted 

application and the arrangement is necessarily provisional. 

Perhaps the only point of x'eal significance to emerge 

from the present ~tudy of !!. capensi~ was the suggestion that 

the Swartklip fauna p!'edates that from tile ::::landsfontein Bone 

Circle. 
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FANILY HUSTELIDAE 

SUBFAHILY LUTRINAE 

Aonyx capensis Schinz 1821 

(P1.20C, D, Ej also Ewer, 1962:' Flo 1) 

PRESENT STATUS: 

The Cape clawless otter is now very I'a.re in the south-vestern 

Cape, but it was formerl:-/ common. 

MATERIAL' 

Swartklip 

(a) Previously describen specimen (Ewer, 1962): 

zv.' 6a Left H
1

• 

(b) Additional specimens: 

ZW 2672A 

ZW 2672B 

ZW 2672C 

The above 

of matrix 

ZW 2930 

ZW 3486 

DESCIUPTI ON : 

A cL'ushed and incomplete skull compI'ising the right 

half of the braincasE; and the most posterior part 

of the rigr..t ::"axi:la with 
1 

M . 
A crushed and in':omplete skull made up ' largely of 

the leit half of 

Part of th~ right 

possibly belonging 

three specimens ",ere 

and they represent 

the braincase. 

tympanic region of a skull, 

with ZW 2672B. 

recoveI'ed 

at least 

from a single block 

two individuals. 

Left maxi.llary fragment with and 
1 M • 

Right H1 • 

The specimen Z~ 6a was described in detail by Ever 

( 1962), and sile concl\AL",ed that it belongs to a species other 

than Aonyx capensis. 

s pecies 

no doubt 

The adc,i tional specimer!s also diffeI ' from the modern 

in cert9in 

tha'c the 

Since th.e 

respects, although in this instance there is 

material should be I'eferred to A. capensis. 

skull ' fragments are crushed and i ncomplete, 

measured in a few places (Table 51), but 

evident that they are larger than COITes­

ponding parts of th2 "few available skulls of the modern 

species (n .. 4). The nuchal crest of Zl:l 2672A, and what little 

r emains of the anterior part of the sagittal cres t, are more 

they could only b~ 

it is in any C:2Lse 



rrab le 51. Dimensions of the upper teeth and skull of the Svlartklip Aonyx caEens i s co:npared with t hose 

of aseries of modern specimens. 

Cri Cri 
0 o nl 

nl r-i 
• Ul • r-i 

@ ~ S ;j 
C\.l,.o 

• .-1 Cri • .-1 
rd rd 0 

rd • .-1 
• • .-1 . ~ 

to 0 Ul nl 

p4 M1 J.III 1 p4: M1 ~ ~ ~ p.. 
nl Q) ~ r;, Hr-i 

1 b 1 b l:b 1 8 !:ill 8-P 

ZW 2672A - - 14,0 15,7 0,89:1 - 32 , 0 29,3 

Swartklip ZH 2672B - - - - - - - 29,2 

ZH 2930 14,4 13,7 13,7 16,7 0,82:1 1,05 :1 - -

Mean 13,3 13,5 13,4 17 ,2 0,78: 1 1,00: 1 26,9 ' 25,1 
Modern 

Aonyx Range 12,5- 13,0 12, 6- 16,3- 0,75:1- Q96 : 1- 25,5- 24,7-
13,8 13,8 13, 8 18 ,3 0 , 80 : 1 1,02: 1 28,1 25,5 

caEensis 
n 4 4 4 4 4 3 

- - - - -- ~~ ~ - -~ ~ ~ ~-~-~ ~--- - - -~ - ~ - - - -- ---- -------------- _ .. _- ------- ~- . ~ 

CH 
0 . 
@ c;! 

orl r-i 
rdr-i 

;j 
. ,.0 

.p 
Ul 0 ! o . .-1 
p..~ 
I nl 
. p.. 

~r;, 
~-p 

I 

c40 ,O 

41 ,0 

-

37, 4 

37,0-
37,6 

3 
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strongly developed than in t he modern A. capensis specimens, 

Ylhile the post·-orbi t a l process is more prominent. The tympanic 

bulla is less inflated than those of t he r.10derns, but it has 

an appreciably greater transverse diameter' . The diff erence tehleen 

the antero-poster'lor' diameters is less marked. Simila rly, the 

glenoid fossa has a greatfOr tx-c'-11sverse di ameter, but otherwise 

it and adj acent parts a:;:'e similar to modern A. capensis. 

Since the Swartklip ca"1ids are also larger than their 

moder'n ( ounterparts, the size difference betvreen th~ SWdrtklip 

otter and modern !::... c apensis is not Uli:!xpected. Unlj ke the 

canids, howeve!', the otter teeth are less consistently larger 

than those of the modern form (Tables )1, 52). The upper teeth 

are either \vi thin the rilllge of vCl!'iation observed in the 

moderns, or are only slightly larger. They are morphologically 

i !1distinguishable from correspondiJ'lg teeth of the comparati.ve 

series. 

The situation in respect of the ki.10\0~ lower teeth, 

two carnassials, is mC'!'e complex. One of the specimens, ZW 3L186, 

is a little largel' than any in the compar a tive. series and 

its size is consi~tent with the upper teeth of the fossil 

form. It is essentially similar in size to the !::... capensis N1 

from Elorisbad (SYlf'r, 1962), ana it is accomodated quite well 

by the 111 alveolus of an Aonyx mandible from a previously 

unrecorded ]ocality in the southern Cape (Lake Pleasant). 'Ine 

Lake Pleasant occurrence is very similar to t hose at Swartklip 

and is also regarded 3.S Florisian in age . The otter mandible 

(0 1745) is 3pyr ecic3bly larger t han those of H,e moderns and , 

as far as c an be judgeu, its si ze is consistent \-/i th that of 

the Svartklip skulJ s . 

The previously describec1. lower c a rnassial ( Z\l 6a) i s 

very nar'!'01,oJ compared with the other f ossil specimens and also 

the H1 of the n·,oderns . It was this c haracteristic 1;Jhich 

promp ted Ewer (1 96 ~. ) to suggest t hat it ' should not be referred 

to A. capensis . 'T'h.is specimen does not occlude well with t he 

u pper teeth from 'sYlartkl ip und it is too small to fit t he H1 

alveolus of the L,:;ke Pleasant mandible . On the other hand, 

Ewer ( 1962 : 275) sta~ed that, liThe cusp pattern of the fossil 

t oOth is the same as that of the extilll t species and its 

length falls Hithin the range of a sample of 11 A. c apensis" 
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Table 52 . Dimens ions of the ma ndibles and Im'lO r teeth of mode rn and fo ssil Aonyx cauensi s fr om South Africa 

[J] 
[J] ~ 
~ P. 

.Q P. H 

b!J H 0 
0 0 

~ (]) 0 
(])rl 4-< 
rl,.o 4-< 0 

·rl 0 .- .-
rl'(j ~ ~ ~ 

- rl ~ 11 ~ ~ ;;: c M1 !vI ctI ctI 
1 H S Qo o ctI 0 

(]) ·rl rl (])rl 
:>4-< Q) (]) H Q) 

1 b 1 b l: b o 0 ~,.o fIl,D 

ZVI 6a - - 18 , 8 9 , 9 1, 90 : 1 - - -Swartklip 

ZioJ 3486 - - 20 , 8 11, 8 1, 7 6 :1 - - -

Lake Pl easa nt Q 1745 10, 8 8 , 3 c21,0 c1 2 , 5 c 1 , 68 : 1 98 ,9 21,7 10 , 6 

Flor i sbad C 1490 (1) - - 20 , 2 12 , 8 1, 58 : 1 - - -
Mean 8 , 9 7, 0 18 , 3 11 ,7 1, 57 : 1 91 , 5 19 , 1 9,5 

Modern 

Aon,yx Range. 8,7- 6 , 8- 17 , 3- 11, 0- 1, 55 :1- 89 , 4- 18 , 2- 8, 9-
9, 0 7, 2 19 , 0 12 , 2 1, 60 : 1 92 , 4 20 , 0 10 , 6 

caEensis 
n 3 4 4 4 4 4 

- ---- ~--~~ ~ --- ~ -

(1) EHer , 1962 
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and concluded t hat it cleaI'ly belonged tc the genus Aonyx. 

Coet::ee (1967: 14) gives one of the diagnostic characters 

of modern 1::... c apensis the fact t hat the 1'1
1 

"measures over 16 x 

10 mm". The breadth of ZW 6a falls just sho.i.'t of Coetzee's 

minimum measurement, while its length is not inconsistent with 

that of the mcuerns. It is the lengelbread_th ratio of this 

tooth which really sets i J.: apar't from other spec::'mens, both 

modern and fos:oil. In terms of its actual length and bI'eadth, 

Z\-l 6a actually differs more maI·kedly from the fossil speclmens 

than th,- moderns. 

DISCUSSION: 

The Florisbad, Lake Pleasant and Sv/ax'tkUp material, 

exclusive of Z"vl 6a, evidently represents a Florisian form of 

Aonyx capensis \-:hich '.''3.S larger than the extant vaI'iety. EVler 

(1962: 276) suggt's ted that Z\V 6a belonged to "a conservat.i.ve, 

little modifi~d descendent of . the sa'7le stock as gave rise to 

the modeIn 1.onY-A capen::: is" . 

These interpl etatic~'ls of the fossil evidence mean "that 

not only were there t'.'o varieties of A onyx present in the 

South African Florisian, but that both are repre3ented in the 

Swartklip c.3semblage. While this possibility cannot be discounted, 

it is perhaps mort.: like ly thC'l.tonly a single variety is 

represented and t ha-: ZI'1 6a belonged to an abeI'I'ant indivi.dual. 

This specimeD is now even more problematical than when it was 

first described anu the situation will probably not be resolved 

until more T'lor-isi4Xl Aonyx s pecimens are described. 

Dreyer & Lyle (1931) referred the Florisaad otter 

s pecimens to a neur spec i_es , 1::... robustus, but E\Ver (1962 .: 276) 

concluded that t!1ey rf'pr cc;ent \.;ha t is sim:;:> ly "a rather large 

specimen oE A. c ancnsis". ,---' --- She also SLated that if "the fossil 

tee th belong -co an average si7ed individual from a t:-opulation 

whose mean tooth dimensions are s i gnificai1tly gI'eater than those 

of the extant otter" t hen "sub-specific separation \.;ould be 

\';C1rran ted". The :'ake Pleasant and additional S\.,rartklip specimens 

do indeed indicate: tha t t he Florisbad otte r vIas not just an 

unusually large in':'ividual. Although the material is here 

c ategorized a s 'F'lorisi an Aonyx capensi s ', a name is available to 

t hose \>/ho prefe r to r ccognise it as a distinct subspecies, 

t hat is Aony"x;, capellsi s l'obustus Dreyer & Lyle 1931. 



PRESENT STATUS: 
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F'AHILY VIVERRIDAE 

SUBFAHILY VIVERRI NAE 

Vi verI'a ci vetta Schrebe:r' 1776 

The African cive t is l argely confined to tropical Ai'rica and 

. ha.3 not beel, recorded . in the Cape Province in historic times. 

W.TERIAL: 

Elandsfontein 

15601/2 Right and part of right 1)4 . . 

DESCRIPTION; 

These t wo teeth evidently belong to a single individual. 

The p4 is damaged and the protocone a.."ld ~arastyle are lo::.t. 

That par~t which remains is indistinguis~able from thc; p4 of 

the only available modern ViverrC'. civetta skull. The P4 is 

intact and is similar in size (11,3 x 5,7 mm) a.ad mor'phology to 

the corresponding tooth of the modern specimen, a2.though the 

posterior cingulaI' region is nar'I'o".!er and less crenellated. 

DISCUSSION: 

There can be n o doubt that t hese specimens belong to 

a <.;i vet v!hich, i rl respect of at least some teeth, wc:.s comparable 

in size to modern V. civetta. The less complex structure of the 

postex'ior cinsulwn of is \.,hat would be ~xpected of a civet 

which was mo:..·c primi ti ve, but still closely . rE.lated to V. ci vetta . 

The on ly othe:. ' Ple i stocene civet knOvffi fr'o"'1 South Africa is 

that from the Kromdraai australopithecine .:itt; ( Hend~y, in press), 

but sinc e this is r epresent ed only uy an ir~c:omp lete humerus, it 

Cdnnot be compared with the Elandsfontei n form. It was, hOYlever, 

a larg~~ species. 

On the basis of the material presently available, the 

El andsfontein civet can only be r efer r e d L . Vive r ra (Civettictis) 

civetta and , judging . from the pr eservation 0.[ t he tee th, it 

probab ly be l ongs vIi t h the COl'nelian elerr.el"t (,f the El andsfon tein 

f auna . The i ndiccltions a!'e tha t ther'e was a steady decrease i n 

overall si ze in Sou th l\frican fossil civets from t he Langebaanian 

V. leakcyi , through the Hakapani an ( Kromdr aai) Vi verI'a to the 
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Corneli an ':!.... ci ve tta , and that they 

single lineage which culminated in 

fig. 8). 

",ere r epresentatives of a 

the modern V. civetta (see 

The presence of this species in the Pleistocene of 

the south-wes tern Cape is notable, be cause in recent times it 

has been recc:'d ed no closer than the ,1Orth~rn coastal 

of Zululand (Shortridge, 1934), .. ,hich is about 1500 1~1l 

plain 

to the 

nc:::'th-east. The failur'e of a number of herbi':ores to ex Lend 

theiL' ranges into, OI' to maintaili their presence at the 

southern continenta l 

mental factors, but 

extremi ty \vas earlier 

this control is far 

attributed 

less likely 

to 

to 

enviI'on-

apply 

in the case of an essentially carnivorous omn.Lvore such as V. 

civetta. Tr.~ dist:-'ibution a.."ld relative numbers of civets will 

be discuss2d iYl ~.1ore detail later, but the indications aI'e that 

they have become a progressively less signifj Ca.1t element of 

the southern African fauna during the Ple.istocene and Holocene. 
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FAHILY VIVE!~RIDAE 

SUBFAHILY VIVERRI NAE 

Genetta genetta Linnaeus 1758 

& 

Gene ttCl ti grina Schreber 1776 

AlthcuSh both the common and large--spotted genets still 

occtJ.!' in t he south- \o:es t t: cn C:i?e, nei the!' species is represented 

locally as foss i:!.::. According to . Sclater ( 1:;00), G. genetta \'las , 

at the time t hat he "II'ote, more commonly r epx'esented 10,cally -

than G. ti grj na cu1d this is apparently still the case today, 

al though both .species a!'e now rax'e. 

The ::,j2ne ts are <A widespread and successful group and 

the fact tha.t th~y have not been l',=corded as fossils in the 

south-\orestern Cape Quaternary is almost c':!rte:.inly not an indica­

tion of their earlier absence from this region . As far as is 

knmln, the only Genetta of Pleistocene i3.ge recorded in sub­

Saharan Africa ;;:..re those from Olduvai Gorge (Petter, in Leakey, 

19v5), so their rarity as fossils may be attributed rather to 

their behaviour and habitat. '!'he model'n genets of the south­

western Cape are nocturnal and are largely confined to the 

more broken and woodeCt countryside and the chances of their 

rem2..ins bein g prese rved as fossils must be very small indeed. 

(Since the above Has "ix'i tten an as yet uni dentif ied Genetta 

mandible has been recovered at the Sea Harvest locality.) 
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FAl-lILY VIVERRIDAE 

SUBFANILY HERPESTINAE 

Hel'pestes ichneumon Linnaeus 1758 

(Fig. 30; also Hendey & Hendey, 1968: Pl. 7D) 

PRESENT STATUS: 
, 

The Egyptian mongoose is now extinct in the· south-w(!stern Cape, 

bvt it still occurred in the region during the 19th Certury. 

MATERIAL: 

(1) Elandsfontein 

15833 Right p4. 

6867 Right ma7J.dibular fx'agment v!i th 

6880 L~ft man1ibular fragment vii th 

6885 Left mandibular fragment with 

8101 Left 1'11 ' 
possibly b210nging to 

( 2) Swartklip. 

P 2 a:.'ld 

P
2 

to 

P
4 

• 

6880. 

(a) Previously 

ZW 111 A '-rushed 

described 

skull 

specimen (Hendey & Hendey, 1968): 

lacking the braincc.se and mandi ble 

teeth missing: and with the following 

Left I 1, P 1 , p4, 111 and M2; right I 1, part 

(b) Additional specimens: 

Z\V 2647 - Part of an occi pu t . 

ZW 1627 - Right 

ZW 1845 - Ri ght 

ZW 2001 - LE:ft 

ma.'1.dibular 

mandibu l ar 

!"'1andibul2.I' 

(3) Se a Har ves i .: , Saldanha 

fragments 

fr agment 

f :::'agment 

with 

with 

vIi th 

S 138 Left maxillary fragmen t with p2 

S 209 Right marldi bular f ragment. 

COHlrSNT: 

C and 

P
3 

and 

P4 • 

1 
to M. 

M1 • 
t:> 
"4· 

of 

The study of this materi al was ham~)ered by the fact 

tha t only one skull of the moder n sper.ies was available for 

comparative purposes. HO\./ever, since the nature of the changes 

undergone by l ocal ly occurring fossil populab ons of this species 

are app~rently ess,=nti al ly similar to those: of other ·species 

(e. g . Canis ~";1.:'_~as ), the identi f ica t i on of t:h.i.s materi a l and 

the obser va t ion s made about it ar e probably secur e . 
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Fig. 30. The mandible of the Hel'pestes ichneumon £I'an 

Elands£ontein l'econstl'ucted from the specimens 

6880, 6885 and 8101. 
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DESCRIPTION : 

The maxillary fragment from Sea Harves t ( S 138) is 

virtually i ndi. s ti~gui shable from 

of a modern Herp~-=,tes ichneumon 

same applies to t he edentulous 

corresponding p:1rts of t he 

from Pondulcu:d ( SAN 1883). 

mandibular fragment (S 209 ), 

skull 

The 

exceFt t hat t he cor'pus i~ a little bi.'oader · and more heavily 

built. 

The iIlco:nplete skull from S\vartkli p (ZW 1"11) has already 

been de~,:ribed elsewhere ( Rendey & Hendey, "1968 : 66). Il: is 

generally simi.lar to t he modern specimen, although the p-t proto­

cone is a lit tle l ?.I'ger and the paI'as~yle a little s maller. 

The Swar tklip mandibul ar fI'agments do, hCl,'ever , differ quite 

appreciably from the modern and Se"" Harvest specimens . The 

corpora are much more robus t, the C is larger -::han t hat of 

the modern sped.men aY1.d t he cheektee th are broader. The P
3 

}',as 

a less distinct anterior accessory cusp and the protoconid of 

M1 is only a little r.i.gher than t ht:! paraccmid and metaconid, 

so tha t the trigoni d is com!" osed of. thl: 'ee more or less equally 

sized cusps. 

The 

isolated p4 

It resembleJ 

only upper tooth recorded from Elandsfontein is an 

( 15833) from the Flori sian Bone Circle occurrence. 

theSHartklip p4 in havi ng a smaller paras tyle 

and larger protocone than the Sea Harvest .and modern speci mens. 

The rem2.indcI' of t he Elandsfontein specimens probably 

belong with the Co:::'neli an ~lemel'lt of t he fauna . The 10vre r 

t eeth are very similar to those of the moder'n s pecimen , but 

the manJibular' corpor a are more robust . There j s a wel l devel0!leG. 

subangular' lobe in 6885 t \"hi ch is the only specimen i n \o!hi c h 

this region of the mculdlble is pr'eserved. The Suartklip , Sea 

Harvest ane. mod2rn SpeCiI'!lenS do not have subangular' lobes . 

Judging f rom the size or the alveolus in 6885 , this tooth 

,.,ras larger' than in the later specimens . 

DISCUSSION : 

It has alr'e ady been indicated that the south-wes tern 

Cape fossi 1 ,i lerTy-=,_'t..es ichneumon apparently differs from the 

moder'n var'ie ty i n much the same v.fay as the fossil Canis 

mesome las differs from l' +-r 
'--' extant 

may be summed u p as fo110\ols : 

counterpar t. The characteristics 



Table 53. Dimensions of the upper teeth of fossil Herpestes ichneumon from the south-we stern Cape Province, 

compared with those of a modern specimen. 

C p1 p2 p3 p4 

1 b 1 b 1 b 1 b 1 b 
-

SAM 1883 5,2 3,6 2,3 2,4 5,8 3,2 7,0 4,5 10, 9 7,0 

Sea Harvest S138 - - - - 6,0 3,6 6,5 4,8 10,4 7,4 

Swartklip Z~1 111 5,4 3,8 2,6 - 6,0 3,1 7,2 4,5 - 7,3 

Elandsfontein 15833 - - - - - - - - 9,8 7,7 
- - - ------. ---~---

M 
1 

1 b 

5,7 9,9 

6,4 10,3 

5,6 9,8 

- -
I 



Table )11 . Dimensions of the mandible and lo~ver t eeth of fo ssil Hernestes i chneumon froIn the south-i'Testern Cape 

Province, compared with those of a modern specimen . 

I - ".- Height of Breadth of 
C P2 P3 P

4 H1 corpus corpus 

1 b 1 b 1 b 1 b 1 b 
belo\v P

4 
belov-] P 4 

SAM 1883 6 , 9 3,8 5,5 2,1 6,8 3,0 8 ,6 3,1 9 ,6 5 ,1 10 , 4 5 , 4 

Sea Ilarvest S 209 - - - - - - - - - - 10 , 9 6 ,3 

ZW 1627 1,5 5,0 - - - - - - 9 , 6 5,5 - -
---

Swartklip ZW1845 - - - - 6,1 3, 8 1, 8 4,5 - - 13 ,1 6 ,3 

-
ZW 2001 - - - - - - 8,1 4,4 - - c13,5 6,2 

6867 - - 5 , 6 2,9 6 , 8 3 , 2 - - - - - -

6880 - - 5 ,5 3 , 3 6 , 4 3 , 4 c1, 8 4,0 - - 12 ,3 6 , 2 
Elandsfontein -

6885 - - - - - - c8 , 6 4,0 - - 13,0 5,8 

8101 - - - - - - - - 9 ,0 5,0 - -
- --- ~ --- . ------~ '----- -

-



(1) Sea Harvest 

(2) S\Vartklip 
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Specimens ar e e ssenti a lly the same as the 

modern f orm. 

The fossil form is larger than the modern 

in most r e spect s and t he r e are also some 

minor diffe r ences in dental morphology. 

(3) Elandsfon te i .l1 - The Florisian form (::..e • . that from the Bone 

Sircle occurrence) r esembles that from Svrart-

klip. 

The Corne lian ·form is similar in slze to 

that from S\VarE Lip and differs from the 

moderns i n certain r e s pects (e.g. presence 

of a subangular lo~e; larger M
2
). 

II. ichneu.mol1 is recorded as a fossil f rom a numbe r 

of locali tles ::'n ."..fr'ica (see Cooke, 1963; Hopwood & Hollyf ield, 

1954). It is stEl one 6f the most wide1.y di s Lr i buted of 

the African vi verrids and i s also recorded LI'om Spain . and 

Israel (Dorst & D&fldelot, 1970). 
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FAI1ILY VIVEKRIDAE 

SUBFAHILY HERPESTI NA.E 

Herp ~s tes pulve r ulentus "Iagner 1339 

(Plo 22) 

PRESENT STATlTS : 
-

The Cape gr ey mongoose is st i ll common in the south-\"restern ' 

Cape . 

HATEIUAL: 

Se a Hal'ves t, Sa ldanha 

S 786 Incomp lete s kull lack i n g most of the braincase and 

with 

Right 

the 
2 

I 

followi n g 

and 1
3 

tee th: 

and p3 1 
M j le.2t C to 

S 2 Right mandibular fragmen t with C to M
1

• 

DESCRIPTI ON ~ 

tu 

The mandible (S 2) is without P1 and in this l'espect 

it is similar to the available W.: r pe !" t F:'s pulverulentus compara­

tive series (n = 14). This tooth is often absent in Herpestes 

(Ga lerella ), wher'eas in Herpe s t e s ( Herpes t e s) it l.S a pparently 

always pres en t. The other lower' t e eth of the fossil are 

morp!'loloQica lly i ndistinguishable from those of H. pulverul entus 

and , ~lthough t hey are r e l a t ively large, t hey f a ll \"ri thi n t he 

"" i ze r 3nge of 'lari a ti on observed i n thi s species. 

The mandi Lular corpus is mos t clearly di stinguishab l e 

from t hose of the c omparative s e rie s iii. tha t i t has a 

greater gorsc-·yen tral diameter i n t he symphyse a l r egion , bu t t he 

p ost- symp hyseal parts are als o mor e l ·obu..; t than even t he 

l a r gest of the mandibles i n . t he compar a t ive s eri es (Table 56). 

The i n c omp l e t e skull ( S 786) evidently belon gs to t he 

s ame s pec ies a s t he mandible , but it is fr om a s econd indivi­

dua l . It di ffe rs from t he s ku ll of mode rn H. pulve rulen tus in 

its l a r ger si ze (Table 5:5), and in hav i ng a more prominen t 

post-orbita l pr oc e ss . 

only 

Several 

and M2 

of 

(ire 

t he 

not 

t ee t h of this speci men ar e 

l 'epr e!:ented a t all. The }\12 

los t, but 

was a 

double-root e d tooth and , judging from t he s i ze of the a lve ol i, 

i t may have been a li ttle l a I' <]e r t han a."ly of those i n t he 



Table 55. Dimensions of the skull and upper t eeth of the Sea Harvest Herpe s t e s pulverulentus . compared \vi th 

a series of modern specimens. 

. 
+' 
U1 
0 
p , 

..c1 
U1 -P 
U1 t.D 
o ~· ~ 
H p.., OJ ([) 
0 rl -P 
0$ (H C1l 

0 ~ rl 

p2 p3 p4 M1 ..c1 C1l C1l 
C -P U1 . r! p, 

rcJrcJ rcJ 
.r! ~ OJCr-! 

1 b 1 b 1 b 1 b ~ 0) ~ 0 

Sea Harvest S 786 4,2 2,5 5,2 3,8 7,8 5,6 4,4 7,1 26,0 40,4 

Mean 3,4 2,1 4,7 3,4 7,3 5,2 4,1 6 ,8 23,2 36,1 
Modern 

Herpestes Range 2,9- 1,8- 4,4- 3,0- 6,8- 5,0- 3,7- 5 ,4- 21,8- 33,5-

pulverulentus 3,8 2,5 5,0 3,8 8 ,0 5,6 4 ,5 7, 4 24 ,6 39,3 
-

n 12 14 13 14 14 14 14 
---~ -~ ----.-----~-- ----- --- - --- - - ----.. --~--- ----- - - - ------ - -

rl ~ 
C1l rl 0 

-P ,,3 .r! 
.r! -P -P 
P · .... 1 0 
H cO .r! 
0 H H 
H ..c1 o .\-' 
OJ -P .\-' U1 
-P rcJ (J). s:: 
~ .r! o 0 

H ;:; p.., 0 

- , 

16, 2 13,7 

14, 4 13,3 

12,4- 11,4-
15 ,9 15,0 . 

13 13 



Table 56. Dimensions of t he mandible and lo\ver t eeth of the Sea Harvest Herpestes pulverulentus 

c ompared with t hose of a series of modern speci mens . 

~ 

Q) 
rl 
.n 
·rl rg 
ro s ..-
~ ~ 
o 0 

.p 
.p 

C M1 
..q • 
Q(j.p 
.rl Ul 

1 b 1 b Q) 0 
::r:: p., 

Sea Harvest S 2 4 ,1 2,7 6 ,5 3,8 8,5 

Mean 4 ,0 - 6,4 3,5 7,1 

Modern 
6 ,0-Range 3 ,5- - 3,2- 5,9-

!Ierpestes 4,3 - 6,8 3, 8 8 ,1 
pulverulentus 

n 12 14 14 
---~~~-~ ~ ~ .. ~- ~--------- ----- -- - --.-~ -- --- - --- - - -- - - - ------- ------ ---- - - - -~----- . 

Q) 
rl 
.n 
·rl 
'"d 
~ 
ro 
s .... 
'H ~ 
0 

0 
..q.p 
-I-" 
'"d . 
ro.p 
Q) Ul 
f-< 0 
~ p., 

I 

4,3 

3,6 

3,0-
4,2 

14 
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comparative series . The other u pper teeth are generally similar 

to . those 

they are 

of modern 

r e l atively 

H. pulverulent us , alttougl1, like the lowers, 
3 l arge . The C and P are actually longer 

than any in the comparative se!'ies (Table 55). Both left and 

right ?1 of S 786 are absent and although the postcanine 

diastema is l cmg ellough to have accomou.at:::d this tooth, it seems 

that i 1: was ::lever present in this individual. Only one specimen 

in the comp2.!'ative series had p1 absent from both sides, while 

in two others it '"as present on one side only. 

The righ: 13 and C of S 786 were broken off during 

life, with the result that the right cheekteeth are mox'e 

heavily worn than those on the left side. 

DISCUSSION: 

The small viverrid from Sea Harvest belongs to a 

species of Herpestes (Ga lere:i.la) resembling H. pulverulentus, but 

one in \.hich ir.:li viduals 

modern local populations 

and relatively large size 

,.ere larger t:ra.'1 

of this 

of M2 

species. 

may prove 

those mak::'ng 

The abs2nce 

to 0e moz'e signifi-

cant differentiating characteristics, but on the b;:>sis of the 

material presently available it is concluded that the t .... 'o forms 

are conspecific 

This is apparen tly the first fossil x'ecord of the 

speci ~s. I t is remarkable that it should be so rcu'e as a 

fossil in a 12gion \.he re it still oC(;UX'S quite comrr0nly, 

whereas the l ax'ge r H. ichneumon is more commcn as a fossil, 

but no longe:::' OCC1A.I'S locally. 
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FAMILY VIVERRIDAE 

SUBFAHILY HERPESTIl'JAE 

Atilax paludinosus G. Cuvier 1829 

The water mongoose still occurs in the mountains 

adjacent to the s C'J. th-\ve stern Cape and it has been 

from within the region in the past (Sclater, 1900). 

also knovfl1 locally from a Late Stone Ag~ coastal 

(Nenq~in, 1967). 

FAHILY VIVER1{IDAE 

SUBFAHILY HERPESTINAE 

Cynictis penicillata G. Cuvier 1829 

recorded 

It i3 

midden 

In none of the standard textbooks on South African 

mammals (e.g. Sclater, 1900; Roberts, 1951; Ellerman et al, 1953) 

is the yellO\v mongoose recorded as occurring in the south­

,<,estern Cape. Its presence locally was, however, I'ecently recognized 

3.l1d as this species is a I'abies vector it has been the 

subject of a detailed study (I.F. Zumpt, pel's. comm.). Thl.s 

species is ess':!ntib.lly confined to the drier \'lestern and centr'al 

parts of the inter'ior, where it is often found in association 

Hi th SuI'ica ta s1A.rica tta and Xerus inau!'"L\ s, hro sp2cies which 

have not beer:. recorded locally in rece . .'1 t times. 

In v:i e\·r of the long standing and ·,.;idesph::ad human 

settlements i!J. the: south-\vesterl1 Cape, it is sU1l-'rising that C. 

penicillata had no~ previously been :r'ecorded from tnis region 

aY'.d the possibili ty that it is a relatively recent immiSl:::'ant 

CillL~ot be dismissed. 



HOLOTYPE: 

8669 Parts of 

p4 and 

a 
1 

H 
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FAHILY VrJERRI DAE 

SUBFAllILY HERPESTDJAE 

Suricata major n . sp . 

(Plo 23) 

braincase, a right 

and left mandi bular 

maxillary 

f ragment 

REFERRED NATERIAL: 

EC 7, 6331, 949'2 Incomplete braincases. 

6873 Right maxillar'Y .fragment with p3 and p4, 
1 

6893 Left h . 
16558 - Fight 

1 
1-1 . 

17126 - Left prema'Xi llCl!'y and mC'.xi llary flagmeat 

P 1 • 

9499 11andible l acking ascending rami and ,,,i th 

parts or left: P
3 

and P4· 

6884 Right mandibular fragment '!>lith P
2 

to P4 ' 

9197 Right mandi bul 'iI' fragmen t with F1 to P
3 

6883 Left mandi bular fragment with P1 
to 111 • 

fragment 

with P1 

with 1
3, 

right C 

and M2• 

8405 Left mandi bular . fragment wi th C and F2 to P4 • 

8655 Lef t mandibular fraqment with P
3 

to H . 1 

J,OCALITY: 

Rlandsfontein 

AGE: 

Corneli al'l 

DIAGNOSIS: 

with 

and 

C and 

to P3i 

A SUi'icata of large size; skul l relatively long ; sagittal and 

nuchal crests pI'ominent; post- orbital process prominent but no 

post-orbi t al bar; transvers (! slot of ectot~.lTnpanic continuously 

open and si tuated i n a gr oove with ,.,el l defined posterior and 

medial mar gi ns; external auditory meatus T-shaped in lateral 
. 1 . . 

Vl e\,, ; P
1 

pr esent ; P4 wlthout anterli)r accesso;.:'Y cusp; H, 
and metaconid app;':'oximately equal in si:::.e i 1"1 P araconid ·2 
protoconid appr oximately equal in size and talonid equal 

width to trigonid . 

protoconid 

and 

in 
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ETYMOLOGY: 

The specific name serves to indicate the lar'ge size of this 

species r elative to the extant Surica ta surica tta. 

DESCRI PTION: 

The fr agmen troy braincase EC 7 ',:as r<::!ferr'ed to ty E\ver 

& SiY'ger (195 0 : 335) as follows: 

"In size and general conform2.tion the 3pecimen closely resembles 

Hel'pe ",tes ichneU1TlOn (Linn.), but in view of its incompleteness 

no detailed comparisons are pC3sible." 

The I'eticence of these aUl:hors in giving fm'ther comment on 

this specimen has provec. to be justified, since the more 

complete braincase 9492, which is almost iden tical '*::0 EC 7 in 

all obse:i.'Vable r espects, differs signi':icantly from that of H. 

ichneumon. In do:'sal and lateral vie'vl this braincase actually 

I'esembl-=s that of Cynictis and diff ers from H. ichneum0!'l in 

beir.J more expandl'; d and relati -/ely shorter. In addition, the 

tyr.:panic region is quite unlike that of H. ichneumon and of the 

extant vi verrid genera it most I'';"! sembles }lungos and Sur'ica ta. 

The bulla of the fossil s pecies is known from three 

specimens (the holotype, 6331, 9492), and it is one of the more 

important diagnostic features of this species. In general, it i~ 

more like that of }lungos 0ungo than any other vi verrid species 

"'hich occurs i n southern Africa today. HO\o/ever, the bulla of H. 

~ungo has a more inflated entotympanic, "i:'lile the ectotymp anic 

~edial to the trar.sverse slot is a little less inflated . The 

transverse slot of the fossil !'esembles tha t of Suricata in 

that it is r elatively \vi de and conti nucasly open , a l thoug11 it is 

open for a greater dis'Lance than is uSl',a lly t he c ase in S. 

surica t ta . On the other hand, it is like M. Tll1mgo in that it 

is situated i n a groove , \o/hich in t he fossi l has more clearly 

definp.d posterior and medial margins. This groove, or depression, 

has the effec t in both t he f ossi l and M. mungo of c ompres sing 

the external audi tOI'y meaLus dorso-ventrally. In the former the 

open tr'ansverse slot results in t he meatus be i n g T- shaped in 

lateral view. In H. mungo the slot is usually closed a t the 

l ateral margin so that the meatus is simp ly elongated an tero­

posteriorly . Cross,?.I'c h'.),s , which also has a c.lscontinuous e cto­

tympanic slot , has the meatus more or less circular in lateral 

vi e\-! , as does Surica ta . 



Table 57. The dimensions of the brain')ast; of Suricata !!!a~oI' 

from Elandsfontein, compared wlth those of ~ome 

extant Viverridae. 

j.:ungos mungo 
taer'ianotus 

SAl<! . ~3329 

SAM 3484 

h AMNH 51112 

Suricata ma;jol' 949 2 

SAM 17079 

SAM 4105 

Suricata. suricatta SAM 19124 

SAM 36009 I 

Braj. nCaG3 Braincase 
len gt~~ breadth 

42.6 2S3.1 

41.5 28.2 

( .jt 
I t 52.5 ) \40.0 

I , 

50.0 I c3~.v 
I 
I 

37.0 28.6 

3'( .5 29.2 

32.0 29.t) 

30.3 29.2 
-~ 

~ Measured on fig. 49 of Allen (1925); scale x 3/2. 

l:b 

1.52 : 1 

1.47:1 

1.31:1 

1.32: 1 

1.29: 1 

1.28: 1 

1.08:1 

1.04: 1 

I 
I 

I 
I 

! 

j 
I 
I 

I 
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Although t:-te bra1ncase 0= the fos si l species r esembles 

that of Cyn ictis : it differs fr om this genus, and Suricata, in 

that the post-orbital process is relatively shorter and does 

not form a pos t-orbi tal bar by linking up ""i th the zygomatic 

arch. The fossiJ. is similar to f'\ungos in this respect. The 

deve lopment of a post-orbital bar is an adva.."1ced charac teristic 

in v j verrids and is an ontogenetic feature. - For example , it is 

comp~etely deve loped in I;ynic"!:is only &fter the animal has 

rE:ached the age cf about one yea r (Zwnp t, -: 369 ). Consequently, 

the fossil species is 12ss advanced in r espect of t he deve!0p­

ment of its post-o:l'bi t al process than Cyni ctis and Suricata. 

Hov,eve r, sir..ce >..:his process is relatively more prominent in 

the fossil th:"l it is ir. Mungos, the latter is t he less 

advanced in this l'espect. 

The fossil braincase is relative~y ~horter and more 

bulbous than that of li. mungo .taeniEmotus, the southern African 

subspecies. It is, hov/evc r, similar i n shape to that of the M. 

mungo gothneh s pec:imen ( MINH 51112) from Central Africa illustrated 

by Allen (1925: fig. 49), excep t for being slightly less ini'lated 

anteriorly. It is also about 50/~ larger. The fossil bra incase 

is not as inflated as that of S. suricatta. 

The nuchal crest is developed to aLout the same degree 

as in .!1. mungo , but the s agittal c rest is more pI'ominent. 

The upper dentition of the fos s il specie s is less ",'ell 

represen t ed t han the 
3 

lower denti t :i.on . The sp~cimen 17126 , whi ch 

~nclude3 I, C a.."1d P1, " agrees 1n 1 ts state of pr eservation and 

de gr ee of wear on the tee th with the ho]')type and it may 

belong to the 

it shov/s t hat 

same i~'ldividual. It is si.gnifican t only because 
1 

p ! a small , single-rooted tooth , vas still present 

i n t his species. This tooth has been lust in modern Hungo~ 

and Suricata. 

The othe;:' upper c heekteeth di ffe r from t hose of t he 

t wo moder n species i n their larger size ( Table 58) and in t he 
'< 

r elative size!O of certain cusps . The p ""' has an i nteI'nal cusp 

",hich is proportionately similaI' in size to that of Suricata , 

but smaller t han that of !:!. mungo . The p4 differs from that 

of Suricata in having the parastyJ.e and metastyle approximately 

equal 

fossil 

in 5i zc <me. it re semble s N . mung~. il'"! 
~,!1 _ 
" 1 S represen t e d by three very Horn 

exhibit any observable differences from the 

species . 

this r~spect . The 

s pecir,lens and none 
1 

H of t he modern 



Table 58. Dimensions of the upper teeth of Suricata major from Elandsfontein , compared \IIi th those 

of modern S. suricattC3: and Mungos mungo . 

p3 p4 M1 
1 b 1 b 1 

8669 - - c7,0 8 ,0 c4,5 

Suricata 6873 5,9 c4,5 7,1 c7, 5 -

major 
6893 - - - - 4,2 

16558 - - - - 4 ,7 

-
Mean 3,8 3,1 4,4 4,8 3,5 

Suricata Range 3,5-4,0 2 ,6-3,5 4,2-5,0 4 , 0-5, 7 3 ,1 -4, 1 
suricatta 

n 8 8 

Mean 4,5 4,0 5 , 2 5,5 3,7 
Mungos Range 4,5-4,6 3 , 8-4 ,1 5 , 0-5 , 3 5 , 2-5 ,8 3,4-3,9 
mungo 

n 3 3 2 3 
~---

b 

c 8 ,5 
. 

-

8 , 2 

7,6 

6,0 

5,6-7,0 

8 

6 , 2 

5 ,8-6 ,5 

2 
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Apart from their' larger size (Tablr: 59 ; rig. 31), the 

most significant differ'cnce between the Im.,rE:: r teeth of the 

fossil and modern species is t he fact. that P1 is p r esent in 

t he former . In on ly one of · the sevem hemi - fllcU1dib les r epres ented 

is the~'e no evidence of the presence of P l' although this 

specimen ( 8655) may have lost the tootr dVi.T'ing life. This was 

certain l y t he cas e with 6884 , in ¥Thich traces of the P1 
alveolus are still visible . The fossil p, is a simple, "lOre , 
or J e s s conic .'3.1 tooth, Vlhi c h is very much smaller than P . 

<:: 
Horphologically P

2 
emd P

3 
resemble those of t he moder'n s pecies 

and are similar to S. suricaU:a and !!. mungo gothneh (iHlen, 

1925: fig. 50) ll1 that they are r elatively high .::rmmed . The 

p . di ffer's from 7.hat of both modern species in lacking an 
4 

anterior aL:cessol'Y cusp , although t his cusp vas also virtually 

absen t in t wo of the thirteen modej:n S. suricat:ta specimens 

ex ami "led in the course of the presel1t stl'cy . 

In tOtl'i rr,:)dern species, the . H1 protoconid is a little 

larger' than the metaconid , \vher-eas in the fossil these cusps 

are ap?!'oximately equa l in size. They are al£ o . less dlvergent 

than in H. mungo. The fossil H2 differs frorr. the moderns in 

having the talonid as broad as the trigonid , \vhil.e the paraconid 

and protoconid are more or less e quaJ in size. 

The lover c heekteeth are less crowded than t hose of S. 

sur'icatta and are spaced as 

The fr)s si 1. mandibular corpora are much larger than 

t hose of t he mocier'n s pec i e s , b'.l t they are simi lar i n shape and 

have t wo mental foramina situated anteriorly and :posterior ly of 

P2 as In the moderns . 

DI SCUSSION: 

In thei l' study of the mongooses, Sregory & Hellman 

( ',939) r e cognized t hree groups , one of <lhic{, included the 

genera Hungos and Suri ca ta. It is \Vith t hese genera that the 

fossil specie::, evidently has its af£ini ties . It also 

r esemblance to Cynictis (e.g. br ainc ase shape , p resence 

bear s some 
1 

of P1)' a 

genus \'Thich Gregor'y & Hellman regclI'ded a s bf;long ing i n another 

group , b ... '.t \1hich 1~:.1d paralleled the evoluti oXl of Suricata . The 

dentition of the fos s il is much more spec i ali z.ed t han that of 

Cynict i s and it is ur.likely that t here is any direct phyletic 

com ,ectiol1 betvlceu the t\.!O. 



T3.ble . 59. Dimer,sion!'l of tre manni ble and INter teeth of Suric:lta mCl.:Jo:r from Elandsfontei n , compared \n th tho s e of modern 

S'H' ; " ., t.il <;111"; r.,,_ttn. I'l.nrl Mnn (Or)'" mnnf"o . 
"'-..;.;..-..;.- ---

P1 I P2 P3 P4 M1 11:2 P2 - H2 Hei8ht. of IB, re" tit'1 0'" 
CO~~'"~ ce.- ,r:o~rus ~e-

I b ; 1 b 1 1) I bIll 1. 1; 1 10v) 1"1 I'low 1" ~ 
---------r--------.-t------------~r_------------~--- _. - ? 

131569 - - - - - - - - - -- - - - 11 .3 I 1'; . 0 

P(j5: - - tl.i1 3.0 5 . ~: ~ . ~ 6 .5 4 . 3 (. . 2 1j. .5 - - c?8 . 0 '1 0 .3 ~ .P, 
IJ .-'fl {-0P :,: ,,~ .3 (' 1.P 5 · n 3,1''1 5 ·3 03 . ~ n . 1l 11 . :-> 1) .3 4 . 6 - - - S) . ? 5·8 

.::. n'''r) - - - - - - - - _ - - _ c:8 .5 10 . 0 5 .5 
i: - - -

-r ~:)'1::' ; ''' .:-> ,,1 .7 - - - - 6 .5 4 . '" - -- c5 ·0 3.7 r.29 · 0 1 10 . 0 5 · ) 

" I 
v r~"; - - 01, . 5 :' . 9 .1 . 9 _ 3.1 f. . ? 0'1 . 0 - - - - ('')7·7 i ,) . 0 5 . .-1, 

<;88·1 - - 5 • 1 ;. • 2 - - f) .7 4 .7 - - - - •• .- ---------+;- f-. - - I 
----___ ________ - I _____ ._. . _ _____ ._'-----. ___ . 

i I ... r .... -, .~ '" () "l L ....,? A 1 ? .... A ~ - ... I 3 G 2 ~, 1·.... C' ,. 8 - p, : I ~ t . (> L -' . . .. -' .' . " , • ' I " • : 'I ' 'f j. I I- . • ( / . , ). : . 

'~ I '~ ::"':-;.:;e 3,1"1-3 .7 l.~-?n 2 . 3-~ . n ??- ?.3 3 · )-5 · 02 . ('- ?9 /1 . 0- 1.92 . 9- 3. :: !3 . 2-3 .7 2. 6- 2 . ,) 18 . 0- 21.1 5 .7-7 .6 3 . 1-4·1 
~ , ------ .----- -+-------+------t-----

[1 f n 7 7 7 7 j 7 _ l3 13 R 

I 
:~n.,:: 2 .7 ') . 3 ': . ~ 2.1 ~.? 3.1 I "'. 7 3 . 3 ~ . O ?e ')1 .5 h .B 3.:: 

[ , - .~----~----~-------fjr1 P"".::" 2/-3 .8 <) .1- ') . ~ ~·0-~ · 5 ?1-" .n ~ . p·-5 . ? ?P-3 . ? -1·. 5-~ . 9 3.2-3· ·1 3.5- 1 .6 :-> .7-3. 0 ?() ·5-?2 ·5 6 .1-7.7 ;.11-3 .6 
.:- f -. 
, 3 3 3 3 3 3 3 3 
~--- --~--- -- - -- - -- - - --_ .. _- ------ - - ---- -- - -- - -- - - ---- ---



Fig. 31. 

\ ---

Dimensions of the and of SUl'icata major, 

compared with those of modern S. suricatta and 

Mung os mungo. 
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Before cOl1sidering the possible !'clationshi ps of the 

fossil 

examine 

species to }lungos and Surica ta , it is necessary 

t he diffe rences between N. mungo t aen i anotvs . and 

got hneh. In scveral respects the latter is the mungo 

speci alized 

t o 

N. 

more 

of the two at one time 

recognized a s 

has 2. shorter 

separa te 

subspecies and they ""ere 

species (e.g. Allen , 1~25). N. ~. gothneh 

and more bulbous brainc asp. , a broader 

bulla, shorter tooth :r'O\-.'s, ~vhile the P 2 a..'1d 

c:::'I)\>m":!d than in N. m. t ae;1ianot'..:::; . In tb'=!se 

are 

!'espects 

t ympanic 

higher 

t he Central 

African subspecies apprc3ches .§.. suricatta , although in other 

osteological c:r.arc\sters and in its eyternal features it is 

clearly clos2r to M. m. 

extant H. mungo incluc'2s 

which ha s pctl'allelf.·d the 

t aenianotus. 

a regional 

developmen t 

The i mplication is that 

variant (i.e. H. m. gothneh) 

of some of t he osteo-

logical and dental ch:::.racters of S. suricatta. 

The more important siJ:'.ilarities and diff erences of the 

fossil to M. m. taenian¢>cus anci S. suricdtta Tliay be summe d up 

as follows: 

(1) The size of the fossil is 2.ppreciably greater than that 

of the modern srE~ ci es. 

(2) The configu r a tion of the brainc ase is intermediate bet\Veen 

that of H. m. taen i ,motus and S. suricatt2.. 

(3) The post-orbi tal processes are relatively longer thaD those 

of t!.~. t aenianotus, but are not as .well developed as those 

s. suricatta . 

(4) The general morphology of t he tyr:',panic r egion re sembles 

that of 

inf lated 

M. nt . taen i anotus , but t he 

parts of the bul la and 

re It .. t i "e deve I opmen t of 

the nature of t he trans-

verse slot of the ectotympanic more like S. suricat ta . 

(5) The dentition is a combination of. charucters evident ::en 

both modern species . 

The fossil s pec ies is clearly not readily r efera.b.le to 

one o!' other of the modern spec:i.es and in s everal r espects is 

actually inte!·mediate betw~en them. In r espect of skul l morph­

ology and dentition, }! . m. t aen ianotus is less advanced t han S. 

suricatta , \,!hile H. m. gothneh is advanced in the direction of 

s. suricatta to about t he same dC~jI'ec as tb::~ fossil species . 

In vic\v of the L:emporal and ge ogr aphiccil ;,~paration between the 

fossil and H. m. gothneh , aYld the fact tha t they do differ in 

some observable rt.spects, they c annot be regarded as c onspecific. 



250. 

It is concluded that the fossil s pecies, although 

having some of Lhc characteristics of Hungos , is actually an 

early member of t he Suri c ata l ineage and it is accordingly 

referred to t his ge~us . M. m. got hneh is r egarded as a product 

of parallel evolution , its charac~cristics having developed either 

at a slo\ver rate, or after a later start. 

I n decidi r..g upon the specific identity of the fossil 

form, account vIas fir'st taken of Hun.g08 dietrichi Petter 1963 

f;..'~m Garuss i (= Ngarusi) and O].c.uvai Bec'l I . in Tanzania. The 

only s pecimen of this :;pecies which has been described is 

mar.dibular fr<lgmer:t \vi th c. complete 'series of cheektee th (Dietrich, 

1942; Petter, 1963) , alth01.lgh part of the upper dentition has also 

been figured (Pe tcer , 19'69). The Elandsfontein s pecie s is a 

little 

and 

smaller 

b.rger· t han fi. dietrichi, it h<'ls a hi.gher c]'ovmed P 2 

les s widely spaced 10'vle r cheekteeth . It a lso has a 

i n ternal cusp on p3, v!hile the p4 protocone is more 

and 

antf>riorly situated. In her il l ustrations of the M. dietr'ichi 

mandible, Petter (1962; 1969) does not show an anterior accessory 

cusp on P
4

, but 

quently designated 

Pl. IV, 36) shows 

t he original photograph of the s pecimen subse-

the 

this 

holotype of the s pecies (Dietrich, 1942: 

cusp ve ry distinctly. The t wo fossil 

s pecies t hus differ in this r'espect as we ll. They 

similar i n that both retai n P
1

' and probably also 

have t he M2 talonid as broad as the trigonid. 

are, hOvlever ~ 
1 

P , and both 

Leakey (1967) gives the age of H. Gie tri c hi as 'lower 

Pleistocene ' . and it is therefore probably appreciably olcer than 

the Elandsfontein species . The indications art=> that the t wo 

f ossi l forms are not conspecific. H. cif> (!'i chi might \"ell be 

ancestral to the 81ands.=ontein species , or both might have an 

as yet unrecor'ded c ommon ancestor fur 'ther back in time. There 

is nothing in the H. dietrichi dentition whi ch sugges ts that 

it belongs in the Suricata rather than HUl1.g0S lineage , and in 

most r'espects it is not dissimilar to !i. mungo taenianotus . 

There c an , there fore , be n') doubt about its generic identity. 

Fossil Suricata has previously been recorded from the 

Cave of Hear'ths in the Trans vaal and this material was z'eferred 

to the c:xtant s pecies (Cooke , in ~luson , 1962~\. In aduition , 

Cooke ( 1955: 166 ) listed "Suricata sp . ( 01' !>0ssibly Cynictis )" as 

part of the fal.ma from the Saldanha Lime QuaI'r'y occurrence. 
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This materi a l ha. s been l os t and its affi ni t ie s r emain unknown. 

The r e is IlO ot her r ecor ded s pecie s to which t he Elands­

f on t e in form c a n. be refe r red and it is, t he r efore , given a ne\" 

s pecies name . The ho l otype is the only group of specimens 

presently known i n which c ranial and dental elements ar'e 

associate d, al t hough s ince t hey are so f: 'a gmen tary the de scription 

of t l.'1e specie;:; \"as basc j principally on the various referred 

The ptyle tic rela tiol1s1,ips of S;;.ric :lt a major which are 

suggested here (fi g . 32). conflict with the cOi1clusion of Pet .... ': r 

(1969) that ~uI'ic o.t a was J e rived fro]';", He:::'pe s tes (Galerella). In 

the light oi t he precec.iJ'1 g discussion an d the f act that there 

is a far gre a te:r' sim~lari ty between Suricat ,' and l1ungos than 

between ::iurica t a and Herpe s t e s (Grego~'Y & H::llman, 1939), Petter's 

opinion s eems la: 'ge ly insupportable. 

Ther'e are further poir. ts which mus c be consiJe red in 

.;:'esp2ct of the t ?.<Xonomy of §.. major. The differences betwe en it 

ane. moder'n S. surica t ca are perhaps only a li ttle more marked 

than those betvlec en the COl'neliar. Vulpe s chama and modern V. 

chama. Conse quently , fo~' the sake of consistency, §.. major should 

perhaps have been refe:n'e d to as 'Cornelian S. surica tta t instead 

of havin g been given a nev s pecies name. The distinction 

betwF:! en the taxonomy of tha. Elandsfonte in Suricata and Vulpes 

',las made simp ly be c au se a Flori.sian form of V. c hama is knovm, 

·.:her'eas a Flori s i an Sur i c a t a l.as yet to be described. As a 

:'esul t, t he phy l e ti c r e l ati onship bet\veen Corne lian V. c hama and 

its mode rn COUL1. t u'par t is more s ecur e l y estatlished than t he 

sugges t ed r e la.b onship be t veen .§.. major c.;,1d S. surica tta . I n 

addi tion , the characteris Li c s of the \Tar i r.us f ossil V. c hama are 

s uch t ha t it i s difficult to make unequivocal definition s for 

t he diffe r ent for ms . Thi s i s n ot t he C2',se wi th S . major . The 

time may He ll come when f o: 'ms inte r medi a t e i n age between S. 

ma jor and S. suricat t a are kn o,m and a situati on compar ab l e to 

tha t i nVOlving t he post- Hdkapani an V. c tama is encounte r ed . For 

the pI'e s en t, hOVic ve r , a specific d i s tinc tion seems warran t ed and 

suppor t able . 

It is worth noting that although there is no c e rta i n 

r ec ord of Suric a'la in the sou th- western Cc.J.fe in post-Corneli an 

time s , ~. maj or is t he mos t common ly r epr'esen t e d vive rI'id a t 

Elands f on t e i ll . This is attributed to t he fact tha t Surica t a , 



Fig . 32. Ten t at ive phylogeny of some ViveX'ridae 
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at least at the p'esent, is a c0lonial ar'<imal v,hich occupies 

subterranean lair", . The death of individuals in their lairs, 

coupled vJi th a higher 

favourable opportvni ty 

than is the ca::e Hith 

of their lives on the 

other carni vor'e species 

population densi ty, creates a .more 

for the preservation of their remains 

more soljtary 

surfacE: of the 

which make use 

animals which spend most 

ground. It follows that 

of subterranean lairs 

sho1.1.1d also be relativel.y ab-"uldant as fossils at this site and 

tr-,is is indeed tLe case with Jv!ellivora 

one example. The questiun of carnivore 

will be discussed again later as this 

capeTIsis, to quote but 

lair's at Elandsfonteil. 

is regarded as an 

important facto!' relating to the origin of bone assemblages at 

the site. 

The fact that nei ther Cynic"!:is nor the gl'ound squirrel, 

Xerus, both of which commonly occupy the same burrows as 

Suricata today, ar'e not recorded fr'c:n Elandsfontein, suggests that 

the association of thesc animals was nnt chC'1I'acter'istic during 

the Cornelian ir-. the south-western Cape. The signif::'cance of 

the disappearance of Suricata from this region is not known, 

but it may v,ell rela1:e to e!':vil'onmenta:!. factors. 

Suricata is a genus endemic to the drier parts of 

southern Africa, while Hungos is an essentially tropical form, 

which is confined to the more humid sub-tropical east coast of 

South Africa in the most southerly part of its range. There is 

apparently no overlap in the dis~ributioYl of S. suricatta and M. 

!llungO ::aenianotus. The two modern 

external appearances (see Dors t & 
species ar-= not dissimilar in 

Dande:i..ot, 1970: 124, 128; PI. 18), 

and bearing in mind the more arid ellvi:'onment in which S. 

suricatta lives , its lighter colouraticn is not unexpected. Mungo.:; 

and Suricata also share a number of habits , For example, both 

are very sociab~e and live in wan'ens , U1CY ar'e diurnal, very 

noisy and have a wide var'iety of calls, their diets are 

essentially similar and their mild disposi dons make them easy 

to tame (Dorst & Dandelot, 1970). These habits, vJhich could be 

regarded as heritage characteristics, add some substance to the 

theory that t,f . mungo and S. suricatta had a common ahces tor' in 

the relatively rccent past. Possib}.y their s,~parate identi ty was 

the r'esult of evolution in different gcog:ca~hical environments. 

The identification of ~. major in the Elandsfontein 

assemblage lends support to Petter's ( 1969) conclusion that the 
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diversiEication of the African viverI'ids took place comparatively 

recen tly. 

The 

atical and 

ictis, ".,i th 

subgenus of 

relation ships 

question of 

taxonomy of 

controversial. 

its suriously 

Vi ven'a, and 

of Suricata 

the ViverridJ.e has long been problem­

It \vas earlier' concluded that Vishnu­

modified skull, should I'ank only as a 

there is a parall{!l vii th the infen'ed 

and Nungos. In thrs case! howeve r, the 

-lihe ther or not Suricata should be regarded as a 

subgenus of !lung 0':' could be ao.di tionally investigated hy further 

studies on thl? anatomy of the moe' e rn species, as well as by 

further studies on non-anatomical aspects of the species. Such 

investigations are clearly beyond the scope 

study and so no alteration to the presently 

status of Surica ta is PI'oposed, although the 

future change :'s r ecognized. 

of the present 

accepted taxonomic 

possibili ty for a 
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FAHILY HYAEHIDAE 

SUBFAtlILY HYAENDTA~ 

Hyaena cf. be llax Evler 1954 

Baard' s Quarry I Langebaamveg 

L 179/11 A - C Right p4 and part of Qi left 1
3

• 

DISCUSSION: 

These tee th were briefly described previously (Hendey, 

1970~) and t enta tively refer'I'ed to Hyaena bI'um~. While · they 

are super'ficially 

brunnea, tli.e size 

its buccal CUS~ S 

similar' 

of the 

(Table 

to 

p4 

60), 

the corresponding teeth of H. 

(L 179/11C) and the proportions of 

suggests that the material has 

Kromdraai (Ewer, 1954). This is 

a H3kapanian species vlhich is apparently closely related to 

affinities with H- bellax from 

H. brunnea (.fig. 17). The Baard's Quarry p4 lacks tht:! protocone, 

but this cusp vIas perhaps more posteriorly SJ tuated anJ a 

li ttle large r than that of the H. bellax holotype. Although 

this tooth is similar in length to the p4 of '..:he 'E' Quarry 

Percr'ocuta , it has a much larger parastyle and the two species 

are clear'ly not conspecifi c. 

The r3 (L 1 79/11A), which is intact, is similar to those 

of buH'. H. bn:;:mea and ~. bellax, although it h~s a very stout 

root whi ch is perhaps more l.n keeping \'1i th the lar'g...!r size of 

the l a tter s~~ci ~s . 

The ( ~ (L 179/118), ",hich l acks Inos t of the root and 

part of the cI' o\m , is a little larger them those of the 

available mOde1'll H. brunnea series en = 9), but s Yfl ;;J.ller than 

that of the H. be~lax holotype. 

The Baard ' s Qt;.arry hyaenid is evider!tly an Hyaen a and, 

al though the available material is too fr 'agmcntary for' confi dent 

s pecif ic identifi c ation, it is tentatively' re£e:n'ed to H. bellax. 



Table 60 . Dimensions of the teeth of the Baard ' s Quarry Hyaena cf . bellax , compared with those of the 

g. bellax holotype and a seri es of modern B. brunnea • 

. \ 

Langebaanweg Kromdraai Modern 

L 179/11 Hy~ E,e llax* Hyaena brunnea 

1 r Mean Range 

1 3 1 12, 0 11, 2 11 , 5 11 , 4 11,0-12,1 

b 13,1 12 , 6 12 , 5 11 ,2 11 , 1-11 ,4 

C 
1 16 , 5 19 , 2 19 , 8 15 , 2 13,9-15,9 

b 12 ,5 - 14 , 5 11 , 5 10 ,7- 11, 9 

1 c40 , 0 39 , 2 39 , 2 34 , 6 · 33 , 2-36,2 

1 of parastyl e 11, 8 11 , 3 11 , 3 - -
p4 1 of paracone 13 , 6 13 , 3 13 ,1 - -

1 of met astyl e c1 4 , 6 14 , 6 14 , 8 - -

p4 met astyl e 1x100 / p4l 36 , 5 37, 8 35 , 2-)(- -
p4 parastyl e l x100 / p4 

41, 8 40 , 6 47 ,7* -paracone + met astyl e 1 

* E''ler , 1954 

n 

4 

9 

13 

-
-
-

15 

15 
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FAHILY HYAENIDAE 

SUBFANILY HYAENINAE 

Hyaena brul1nea Thunberg 1820 

(Pl. 24, 25; also Hendey & Hendey, 1968: Pl. 6; Her.dey, 1968: Pl. 9) 

PRESE'NT STATUS: 

The brown hyaena is nO\·, "!xtinc i: in the south-vlest-ern Cape: but 

it apparently still OCCUlTed in the region during the 19th 

Century. 

MATERIAL: 

(1) Elandsfontein 

(a) Previously described specimens (Ewe!' & Singer, 1956): 

EC 2, 3, 4, 6 l1axillary and mandibular fragments with teeth 

EC 11 

as .foD O'vIS : 

Right 

Risrht 

p3, left p3 to M1; right 13 to 

maxillary fragment wi tn dp3 and 

(b) Addi ti onal spedmens : 

M
1

; left 
4 dp • 

C to 

15833 Parts of the skull of a single 

Incomplete braincase; facial region 

p2 to p4, and left 12 to C and 

indi vi dual, inc I, uding : 

Hith right 13 and 

p2; right mandible 

\ ·ji 1:h P 2' to 111; left !l1andi ble \vi th C to M
1

" 

Naxillary fragme~1ts 

EC 33/34 - RiCht P 
1 

'vIi th teeth 
1 

to H; left 

16669 Right 

Handibul '?r fl'agr:en ts \·ii th teeth as 

5307 Left P2 to P4 • 
6870 Left P'J ar.d P4 " .., 
9562 Right P 

~ 
;:~ P4 " 

16584 - Right P 
2 

to M1 • 
16686 - Incomp l ete C, P2 and pa1'ts 

17125 - Right P3 1:0 !vI1 · 

20041 Right P,., 
<-

and P3 • 

2008.1 - Right C to 1-1 (apparen tly 
1 

C numbered 

Isolated tee U .. as £6110Hs : 

follo \-1s: 
1 

to H. 

follo\,'s: 

of P
3 

to 

associated 

20074/5) " 

77 fJ5 Ri ght p3) 
- Pr'obably i ndividual 

p4) 
one 

653 6 Ri ght 

M1 • 

with left pl and 
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17128 Right P
4

, 

The following are the remains of juveniles: 

3950 Left mandibular fragment, 

14153 Parts of the skulls of at least two individuals, 

including: 

Left maxillary fragment with dp3 and 4 1 dp , and M just 

erupting; t,vo righ-c man:iibulaI' fragments, Que ""ith tl.P2 

to and the other \vi th limerupted 

16780, 20566 and others Uner'upted permanent teeth. 

(2) Elandsfontein vIe s 

16317 Right mandibulaI' fragment with C to P3 i left mandibular 

fragment \vi th P 3 to M1• 

(3) Nelkbos 

Mb 116/7 - Right mandibular and 

of a'1d P 4' and 

(4) SWaI'tklil? 

maxillary 

parts of 

fragments 

p2 to 

ZW 2659 

Z,., 394 

LEft maxillalY fragment with pL 

Right premaxillary fragment with 

part 

ZW 1836 Left mandibu:;'ar fragment with incomp;Lete C and P3 

to M1• 

t~ight p2 ZW 3790 

The following are the remains of juveniles: 

Z'" 1311/3 - An incomplpteskull and mandible with tee th a::: 

folJ.O'.';s: 

Right 3 up , dP4 2.;.ld M 
1 

just erupting; left p1, dp 2 to 

dp4 .and 
1 just e:r'upt ing; right M .de , ClP2 to dP4 and 

}fl j'.:<s"C erupting ; left dP4' (SI TE 2) 

Z"VI 141 Ri 9ht maxillary fr'agment with dp3 and 4 dp , 

Z"'vl 2662 - Right maxillal'y fragmer!t with parts of dp 2 and 3 dp , 

ZH 2677 PaI't of dP4' 

(5) Sea Harvest , Saldanha 

S 13 Right maxillal'y fragment with p3 just erupting, 

S 200 - Incomp lete left C, 

S 133 - Right ,,4 
L , 

S 722 - Ri ght m~ldibular fragment ,;,i th P') 
'-

2.11d P3' 
s 721 - Left manc.i bular fragment 'vi th P4 i.U1 <.1 N1 ' 

S 724/ 5 - Left C, 

S 1-34 -. Lef t P3 ' 
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S 36, S 207 - Inco;nplete r'ight M1 ; left M1 • 

S 37 Premolar' frdgment. 

DESCRIPTION: 

Ewer & Singer (1956: 336) recorded some slight differ­

ences between the lower' teeth of the Elandsfontein material 

avail?ble to chem and those of modern ,~1yaena brunnea, but they 

considered it unnecessary lito place the fossil specimens in a 

distinct subspecies Jl • Their observations were based on the 

dentition of a single rtdult individual (EC 2/6) and although 

some of the additional material appar'ently represents the same 

form, other ~pecimens evidently belong to a second form which 

is itself sli811tly diFferent to modern H. b:r.'unnea. The possibil­

ity of the exi.3tcnce of a second fossil variety of H. brunnea 

in the late Pleistocene of the south-wes ~ern Cape has alr'eady 

been suggested (Hendey, 1968). 

The first for'm, Y/hich is regarc.ed as the earlier of 

the two, and which includes the specimens EC 2/6, EC 33, 6096, 

17125 and 20081, differs from modern H. · brunnea in the following 

respects: 

( 1 ) The M 
1 

is lar'ger . (Table 61 ) • 

(2) The lower cheekteeth ar'e gener'ally smaller and relatively 

nar'7'ower (Table 62). 

(3) The P
4 

anterior accessory cusp is relatively prominent. 

(4) The M1 metaconid is relati ve::'y promillent. 

(5) Th~ mandible and pr'obably also other skull par'ts ar'e 

slightly larger. 

The s econd form, y/hich includes the material froul the 

Bone Circle occurrence (15833), is lar ger than modern H. brunnea 

in most respects. For example, although some of the teeth of 

15833 ar'e wi thin the size range of var'iai::ion observed in the 

compa.:'ati ve seI'ies, the mandible and braincase are larger. The 

only convenient measurement which could be taken on the frag­

mented braincase to illustrate this poi:'lt was the maximum 

occipi tal \"idth (99,7 mm). This figure is appreciably greater 

than the mean of 13 modern H. brunnea skulls (90,6 mm) and is 

outside the observed r'ange of variation (86, <3 - 94,0 mm). 

Othel' s pe:::imens which are assigneci. to the later (Flor'i­

sian) variety ar'e 6870, 9562, 16669 and 16686. They I'esemble the 



Table 61. Dimensions of the upper t eet h of fo ssil Hyaena brunnea f r om t he south-west ern Cape , compared with 

of a seri es of moder n }I. brunnea 

-
C p1 p2 p3 p4 

I b I b 1 b 1 b I b 

Mean 15, 2 11 , 5 6, 6 7,2 16 , 9 11 , 5 22 ,5 16 , 1 34 , 6 21 ,~ 

Modern 
13, 9- 10,7- 5, 5- 6,6- 16 ,1 - 10 ,5- 21 ,6- 14 ,8- 33 , 2- 20 ,4-Hyaena Range 

brunnea 15,9 11 ,9 8,3 8,2 17,7 13 , 2 24 , 4 18 , 3 36 , 2 22 , 6 

n 9 11 13 13 13 

S 200, S 13* , 
16 ,5 12 ,3 24 ,0 17 , 9 3~ , 9 21 , 3 Sea Harvest S 133 - - - -

2lrl 2659 - - - - c1 8 ,5 c11 , 8 c24 ,5 - c37, 0 c22 , 8 
Swartklip 

2lrl 37 90 - - - - 18 , 2 12 , 3 - - - -

lVIe l kbos Mb 11 6 - - - - - - 22 , 9 15 , 5 - -
-

QJ S 
.p H 
CIl 0 

15833 - - - - c1 6 ,2 c1 2 , 2 c2 1, 8 c17 , 0 c34 , 5 21, 4 

.....:ICr-l 16669 - - - - 19 , 0 13,1 - - - -
s:1 

'r! EC 2/6 - - - - - - . 23 ,1 15 , 9 35 , 8 21, 0 QJ 

~ ~ 0 EC 33 - - 6,2 6, 5 17 , 0 12 , 2 23 , 4 16 , 0 32 , 9 20, 9 'H 0 
Ul Cr-l 
'd 
s:1 :>, 6096 - - - - - - 23 ,9 16 , 6 - -CIl rl 
rl H 
f:il CIl 

f:il 20074/5* c15, 5 c1 0 , 3 6 ,1 5 , 8 - - - - - -
-- -- -- - .-~- -~-- - --- .. ---

* Young adult s 

- .--- --

1''' 
1 

I. 

b 

12 ,1 

10 ,8-
12 , 9 

12 

-

13 , 2 

-

-

-

-

14 ,4 

13 ,1 

-

-



Table 62 . Dirr.ensionc of t he ma.ndi bles and 10\\Ter teeth of f'o:::sil Hyaena br unnea from t he s out h- Hestern Cape , 

c0111parcd \\Tith t ho::::c of a ceries of modern ll . brunneil . 

c ~ P, 1 
b 1 ___ b__ _ bX1}O 1 

I Le[,n 16 ,8 13,0 I 15 ,4 11 , 11- 74,1 20 ,11-
c~ oJ' ~ ;-.--- f--. 
;i ~ j f: ihn,~<J I 1 C, 0- 1 ~: ; 3- 1~ , 3- 10 ,G-- 7(1 ,3- 1') ,5-

'tJ ,ci" 17 5 1 3 ') 15 ,9 12 , 1 TI , 1 21, 4 ~~.~ 'f 
n ~O 11 

, -
'(3 ,1121 ,6 S722 - - 16,7 12,2 

+' 
Cfj 

OJ S7'11)(- - -;0- - - - -
~, 

I rj 
;:::: !J3G~ - - - - - -
cd 

'" "';13!r~:' , 
'') - - . - - 21 ,5 5".17 

--:;r-;:;:-
H .r< 

~:!1836" <1l'-< 17 ,5 - - - - 21, 5 ;;:..1<: 
or:> 

I 
~:: (I) 

1} ,6 12 , p .-< .::> J'OJ ~ 17 , 
... (~ ~ - - - 21, 1) 

h ~-;r-1 I -------j-:.-

c' -f.l 8 .0 
~ <5 
~~. 

s:: 
.r< 
o 

1: o ... 
(1 

;:t 
d .... 

r,l 

(\.. 2004 1 -
15833 -

fi 
0 1668::> -r'!"-c 

OJ 
9562 I id -

...:l 

6370 ---
[.: EG2/t; 14 ,8 0---+ . 

I 

~ J. 1G.5 11 69 '7 

- 15 , 3 10 , 9 71, ? 

13 , J c15 ,0 c11 , ~ c76 , 0 
-1-- -

- (;111 ,0 c12,5 c6:;, 4 

- c16 ,7 - -

- - - -
11 , () 1!J ,8 10 ,0 67·,6 

- - - -; ~7 125 I - ------------
~ l I --1~_, 2008'* '15 ,5 l 'j , 21...14, 2 _ 9 ,5 06 ,9 

7 

19 ,5 

c2 1, 5 

22 ,2 

c22 ,0 

21 ,9 

1) ,0 

-
19 ,9 

P3 P
4 

M . I lleieht JleiGht 
1 of of 

b bx100 1 b bx1 00 1 b bx100 j mandi l)le InHndi ble -y 
- ]- _____ ~._ belo!': P,2 belo'(/ 1: , .. .-

12,3 53 ,1 I 34 ,1,. J~~ 111- , 0 68 ,6 23 ,0 13 : 1- 58 ,4 23 ~ 2 

53 ,:;-:1-;2 ,2-12, 9- 66 ,0- 21,8.- 12,3- 1 : ,7- 51,5- 32 , rJ- 36 ,7- 1 
1<)· ,7 71, 9 23 ,11 14 ,4 61 , } 25 ,0 13, ::: 56,8 )5 ,6 /;2 ,6' 

13 13 12 5 13 

15 ,0 69 ,4 - - - - - - 39 ,5 -

- - 25 ,9 16 ,0 61,8 I 26 ,4 13 ,8 52 ,3 - -.-
I - - - - - - 13,5 _. - -
, - -

15 ,2 70 ,7 - - - i 24 ,1 12,2 50,6 - -

15, 0 69 ,8 23 ,6 
I 

14 ,1 59 ,7 

I 
24 ,4 12,3 50,4 - -

c15 ,0 c71 ,4 c23 ,7 c.1 2 ,7 c57,8 I 
.. - - :"a,o . 

. I I - -...,..---- --
I 
I 

.-

I 

5 . 2 67 .0 ?6 . 6 +,3 60 r:, I (>5 ,0 ,2 ,7 SO,8~' 

14 ,5 74 ,4 - -

~~4 J "2~ . 6 
- - 31,5 -

15 ,5 c72 ,1 23,0 13 ,9 - - 11-0 ,0 42 ,5 
-
c1) ,5 c69 , f c25 ,0 c1 4 ,8 c5 ~ ,'2 <-25 ,0 c13 ,O 52 ,0 41, 0 c48 ,0 

c15 ,2 c6') ,1 23 ,5 13 , 9 59 , 1 - - - c41, 0 -

15, 3 69 ,9 24 ,5 14 ,6 59 ,6 - - - - -

13 , 1 66 ,2 23 , 2 12 ,4 53 ,4 22 ,5 11, 4 50 ,7 36 ,0 1]5 ,0 

I c22 ,5 - - - .. 22 ,3 .. - .. lAS" 
--- ---

12,2 61 , 3 1~.' 6 11 , ~_5 ) , " _1 ___ ~,2 , 3 11 ,2 50 ,2.1 .. L.. 1 ----- - ---
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e arlier (CoI'ne l1.an) form in the size of the mandible, and 

probably also othe r' skull parts, in having a .fairly · prominen t 

p 4 anteri or acces s ory cusp and in hav illg a relatively narrO\, 

M1 vi th a prominen 1:; metaconid. The lo\"e r premolars are, however, 

as brcad as those of modern H. brunnea. 

The criteria used in separating the two Elandsfontein 

forms are insLlfficient to allow for categorization cf all 

sper;imens. T}1e juvenile and poorly preserve d ox' incomplete 

adul t specimens \o,'C' ! 'e not categcrized, although they clearly 

belong to H. brunnca. In addition, :)ne of the mandibular frag­

men'i..s (20041), which is somewhat unusual in its preservation, 

was not referred to eithe r of the t wo forms because of its 

exceptionally broad P 3' 'l'his specimen is r.lOre similal' to 

correspondin g paI'ts of the r..andible of mode:.:'n H. brunnea thar. 

it is to other l'ossil specimens from the south-ves tern Cape, 

al though its P 3 is broadeI' even than the broad~s t specimen in 

the modern comp arative series (Table 62). 

The specimens frum Elandsfont2iJ'l Wes, Nelkbos, Swu.rtklip 

and Sea Hal'vest also represen t a form, or for 'ms, of H. brunne a 

1t,hil.:h is lc.r~e!' than the moderns in most l 't:spects. They are 

similar to the Elandsfontein Florisian val'iety in size, the 

relative breadths of the . lower pI'emolars and in the nature of 

P 4 and }fl' 

Not all of these specimens can be flistinguished fI 'om 

modex'a H. brun["le a. For example, the Sea Hal'\-est 10Vler cal'nassial 

S 2u7 falls 1t,i t hi l:i t he size range of v ari a tion 'obse!''1e d i n 

the moderns 2nd has a reduced me t aconid compara ole to that of 

the mode r n fo.cm . It is, however, a litt l-= than any 

in the compal 'ative s e rie s and i n this r'espect r'esemble s mos t 

of the othe l' fos :;ils . By con tras t, the specimen S 721 is a s 

broad as the JTll)de~'ns , although it is l a r'ge!' in overall size 

and has a mor e promi nen t metac oi1i d . 

The upper dentition s of the fos s il forms al'e le s s 

Iv! , 

,·re ll r ep r esen t ed and t here are fe,."e r observ?tl e d i ffe r ences 

between them and the moderns. \<lhile the larGer size of the M 1 

of the e arly El andsfontein form is r egal'de j as a pl'imi ti ve and 

p os sibly useful d j s tinguishing c har ac t e r istic , t he sli ghtly l al'ger 

s i ze of t he }11 ;:;f the Swartkli p s pecirnen , Z\: 2659, is probably 

s i mply in keep i ng wi t h t he over a ll l argeI' si ze of the i ndi v i ­

dual to Hhi ch i t be l ongs . As with t he Canis me s omelas f r om 
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this si te, ove rlap s in the tooth s i ze r'ange s of variation of 

the mode l 'n and f os sil f orms limits t he usefulness of size as 

a distinguishing critereon. 

DISCUSSION: 

Al tho'ugh local Corneliacl and Fior'l s ian forms of Hyaena 

bruT'ne a can b-= dis tinguished, and although both can iJe disting­

ui,;hed from that ':Thich is still extant, it is not possi~le to 

define the ca-cego":'i(;!s in such a way that all the avail a ole 

specimens can be classified. The <i~fferences beh.reen early and 

late specimens can be striking, but it is eviden t from the 

total assemblage that there is a grauatio!'1 in characteristics 

from one e~tr'eme to the oLher. This point is clearly illustr­

ated by t;~2 fnllv\.;ing examp les. 

The Sea Harves t specimen, S 721, a.'1d 3. r.'.::mdible from 

Elandsfontein, 20081, belong to young adults of ap proximately the 

same ontogenetic ag~ and can therefore be conveniently compared. 

The . size differ'ences between the of :;"..ro 

specimelLs exceeds the ranges observed in the modc r'n comparative 

series, \vhile the relative breadths of are alr.'.ost t he same 

as the t\·I O extremes in the comparative serie3 . The . S\.;ar'tklip 

fauna, \"hich is intermediate in age b '; t ween the Elandsf ontein 

Cornelian and the Sea .' Harvest faunas, include s the H. bI'1.mnea 

mandi~le, Zl,l 1836, which also belongs to a y 01Jl:g adult. Theore ti­

cally , the P 4 cU1G ~11 of this specimen should be int2r mediate 

in char acter' be t\.;een those of 20081 and S 7 21 . It is i n fact 

found that t t:::se tee th ar e i n t e r mediate i n 21 11 dimensi onal 

r'espects (Table 63), although the t eeth a!'e ne t di s simila r 

morphologic2.11y , 

Exactly the s ame applie s i n t he c a S2 of t he P~ and 
L 

mature adu l 1: s f r om Sea Harvest (8 722) I El andsfontein He s 

ana. Elands f on t e i n ( EC 2), although i n this i ns t ance the re 

are no other or ounds for be lieving tbe Elandsfont e i n v.Tes 

specimen to be in t e rmedi ate i n chronome tri c age • . 

Owi ng to the vari a t ion encounte r ed i n all s peci e s, 

the r e . obvi ous ly \vil l be exc epti ons to t his patte r n and the 

prob l emati c a l E l al:ld~fon te in speci men , 20041, i s 3. case i n point, 

bu t the general t r' end i n t he evolution of the l ater Quaternary 

H. brunnea of t he south-\oIestern Cape is evi dent . The r e vas 

app ar en tly an i ncrcase in size , at least ;11 .... some r espects , from 



Table 63. Dimensions of the 101-ver cheekteeth of typica l examples of Corne lian, Florisian and ?ear l y Holocene 

!!,yaena brunnea from the south-western Cape , and mean dimensions of a series of "modern specimens from 

elsewhere in southern Africa. 

_. 
P2 P3 

b x 100 b x 100 
1 b 1 1 b 1 

M.A. Modern !i,yaena brunnea 15 ,4 11,4 74 ,1 20 ,4 14 ,0 68 ,6 

M.A. ?Early Holocene (S 722) 16,7 12,2 73 ,1 21 ,6 15,0 69 ,4 

M.A. Florisian (16317) 16,5 11,5 69,7 22,7 15,2 67,0 

M.A. Cornelian (EC 2) 14,8 10,0 67,6 19 , 8 13,1 66,2 
-- -- - ---- --

P
4 

M 
b x 100 1 ~1.QQ 

1 b 1 1 b 1 

M.A. Modern B;y:aena brunnea 23,0 13, 4 58,4 23,2 12,3 53,1 

Y.A. ?Early Holocene (S 721) 25,9 16 ,0 61,8 26,4 13, 8 52,3 

Y. A. J?lori s i an ( ZH 1836 ) 23,6 14,1 59,7 24 ,4 12,3 50,4 

Y. A. Cornelian (20081) 21,6 11 ,5 53, 2 22,3 11, 2 50, 2 
~-- . -.---. --- ... - -- - ---- -- - -- - -- -- -- - - . - -------~. 

M. A. - Mature adult Y.A. - Young adult 

I 
I 
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the ear'ly (Cornelian) f ox'm to a later ( Florisian) for'm, \"hich 

was eventually culm:'nate d in the Sea Harve st (? early Holocene ) 

H. brunnea. The Cornelian variety is characterized by relatively 

narTOW lOVle r premolars and larger H1, in ""hich x'espects the 

later material is indistinguishabl~ from the extant H. brunnea. 

All the local fossils tend to differ from the :nodern 

form in the follo\v:'ng r~spects: 

The 14 
1 

is relativE: ly narrow. 

The Ml metaconid is relati'lcly prominen t. 

The P 4 al'lterioI' accessory cusp is relati "ely prominent. 

Since no skulls cf the H. b:!"unnea \"hich inhabi ted the 

south-western Cape in historic times \-lere available, it is not 

kno",m whether or n ot it also exhibited these char'2.cteristics in 

its The local ·modern . for~ \"as ::l.ppar'ently no differ-

ent in size to the more northerly variety which is still 

extant, so the large ? early Holocene Sea Harvest H. bnJ.1h'1ea vras 

e.ppar'ently succeeded by one of ' n ormal' si7,e comparatively 

recently. 

The presence of a promi!'1E:nt 141 metaconid and P4 anter-

ior accessory CJ.SP arc primitive characteristics evident also in 

H. brunnea disp ar from SVlar'tkrans ( E\"er, 1955a) and H. bellax 

from Kromdraai ( Ewer, 1954). The r elative bread.th of the }fl in 

the forn,er subspecies cannot be determined on the basis of the 

described material, but the M1 of H. bellax is even narrower 

than those of the south-wester!'1 Cape fos::il H. brum1ea. 

The published records of other' fossil H. brunnea from 

elsewhere in South Af rica, namely, Florisb-"l.d (D:'eyer & Lyle, 1931) 

and Bolt ' s ·Jorki n gs (ToeX'i en, 1952), do n~t make it clear if 

t hese s pecimens a lso had the primitiv,,= c haracter'is tics of and 

M1 evident in the south-wes tern Cape fossils. However, judgii1g 

from the illEstrati on of the 'semi-fos silize d' Bolt's Tilor'kings 

mandible CToerien , 195 2:· fig. L\); this specimen is mor'e like modern 

H. brunnea t han , f or example, the Se a Harves t s pecimen, S 721. 

Consequently , it is pos s ible that modern H. brunnea derives from 

more n ortherly f ossil population s, and that the south-western 

Cape l a te Ple istocene/ear'ly Holocene H. brunne a repre sented a 

loca lly endemic and r ecen tly extinct lineage . 
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FANILY HYAENIDAE 

SUBFANILY HYAENINAE 

Cr ocuta crocut a Erxleben 1777 

(PI. 26; also E,.,rer & Singer, 1956: Plo 27-31) 

PRESENT STATUS: 

The :;potted hyaena is now exi::inct in the south- Ives tern Cape, 

but it was apparently still common in the :'egion during the 

18th Century. 

MATERIAL: 

(1) Elandsfonte~~ 

(a) ::?revious l y described specimens (Evler' & Singer, 1956): 

Ee 1 Braincase. 

EC 5 Left maxillary fragment with p3 and part of p4. 

EC 8 Left mandibular fragment with part of M1• 

EC 9 Right mar.L;:ibular fragment wi th part of 

, (b) Additional specimens: 

15833 - Parts of a £kull, inc:i.uding: 

Maxillary 

p3 and 

fI'agments with right 

part of p4; mandibular' 

to M1 and left P
2 

~1d P
3

• 

J 2) Bloembos 

':;69 Braincase. 

(3) Sea Harvest, Sal danha 

S 203 Lef t p3. 

DESCRIPTI ON : 

13 to 

fragme:r!ts 

and 

vIi th 

and 

left ,p2 , 

right 12 

In their original account of thE' Elandsf on t e i n Crocuta , 

E';ler & Singer 

in a subsequent 

Ewer ( 1967: 113) 

regarding it as 

( 1956 ) r ef er red 

r'eappraisal of 

concluded t hat 

differing from 

the mat eri a l to f.. spe l a~a , but 

South Afr'ican fossil hyaen ids, 

"ther e is no j ustification for 

the extan t species ." 

Li ttle can be added to t he published description of 

t he Crocut a 

c ani nes and 

f r om 

t he 

t hi s si te , although 

cneektee t h , ,.,i th t he 

some of t he 

of 

i nci s ol'S, 

}11, are 

the 

nO\., 

rep r esen t ed by complete speci mens . None of t he t ee t h di ffe r 

from those of modern , C. c rocuta and , as i n the moder n for m, 



Table 64. Dimensions of the upper teeth of the fossil Q"£..o_c_u_t_a_ .;;c.:;.r.;;;o.;;.c.;;;u;.;;,t.;;;.a from the south-,"Jestern Cape Province, 

compa red with tho se of a serie s of modern specimens. 

C p1 p2 p3 
1 b 1 b 1 b 1 b 

Modern Mean 16 ,6 11 , 8 8 ,1 7 , 0 16 , 2 12 , 1 22 , 9 17,1 
Crocuta 
crocuta 

Range 16 ,0- 11, 0- 7,1 -- 6 , 4- 14 , 9- 11 , 0- 21,7- 16 ,3-

(S . Africa ) 18 , 0 12 , 8 9 , 0 7, 6 17 ,5 13 , 3 23,7 17 , 9 

. n 6 10 10 10 

Modern Mean - - - - 14 , 4 - 21 , 1 -
.91::.2£ uta 
crocuta 11 ,7- - 18 , 2- -
(East Range - - - - 17 , 1 - 42 , 1 -
Africa )* 

n - - 97 - 97 -

Sea Harvest S 203 - - - - - - 23,8 17 ,3 

15833 c17, 2 12 , 4 7, 8 7, 3 15 , 6 c 11 , 5 23,4 17 ,5 
Elandsfontein 

EC 5 - - - - - - 24 , 2 c 17 ,4 

1 

37,2 

35,5-
38 , 9 

35 , 0 

29 ,7-
40,2 

97 

-

36,4 

c41 , 0 
- -----~ . - - - -~-. - ~--- -----~-. - - ---- .--~- - ------- - ---- -- ---- - - -- ------ - - - -- - ~ - -- - ---- ----- --- - --- -- . -~-~-

-)(~ Kurt~n , 1956 

p4 
b 

20,3 

"18,7-
22,1 

I 
i 
, 

10 

-

-
-

-

-

c20,0 

c22 , 0 



Table 65 . Dimensions of the 1m-fer teeth of the Elandsfontein Crocuta crocuta , compared 'vi th those of a series 

of modern specimens . 

i 

C P2 P
3 

P
4 

1 b 1 b 1 b 1 b 
. -

Modern Mean 15 , 6 12 , 6 15 , 4 11 , ° 21, 2 15 , 3 22 , 9 13 , 2 
Crocuta 
crocut a Range 15 , 2- 11, 9- 14 , 0- 10 ,1 - 20 , 3- 14 , 3- 21, 8- 12 , 3-

(s . Africa) 16 , 3 13 , 6 16 , 2 11 , 9 22 , 1 15, 8 23 , 8 14 , 0 

n 5 7 7 7 

Modern Mean - - 14 ,5 - 19,9 - 21 , 7 -
Cr ocuta 
crocuta 

Range 11, 8- n,1 - 18 ,5-
~East - - - - -17 , 2 22 , 6 24 ,5 
Africa )* 

n - 96 - 98 - 91 -

15833 c1 6,0 c 12 ,7 16 , 3 10 , 9 20 ,7 15,4 21,5 13,3 

1 

29 , 3 

28 ,1 -
32 ,3 

26,7 

22 ,6-
30 , 7 

95 

30, 1 

Elc:.ndsfontein EC 8 - - - - - - - - c30 ,5 

EC 9 - - c18 , 0 - 22 , 6 15 ,1 c24 , 5 13 , 6 --
* Kurt~n , 1956 

r1 1 
b 

12,1 

11 ,1-
12 ,7 

7 

I 
- I 

I 
I 

i 

-

-

12 , 4 

12 , 8 

-



Table 66 . Dimens ions of the skull of fo ssi l Crocuta crocuta f rom t he south- \vest ern Cape , compared "lith 

tho se of a series of modern specimens. 

Modern Cr ocuta .-
crocut a 0 

rLi 
(S. Af rica ) s:: 

0'. · rl 
\0 Q) 
\0 -I-" s:: 
Ul 0 
0 c. ... 
.0 Ul 

Q) S '"CJ s:: !ill Q) s:: 
Cll s:: 0 Cll 
Q) Cll rl rl 
~ p:; s:: j:Q I'Ll 

. Occipital he i ght (base of occip. condo to 

top of sagittal crest ) 100 , 6 93 ,7-
5 c99 ,5 104 , 8 106 , 1 

Maximum width of occiput 101,6 96 , 3-
5 97 , 0 101, 3 106 ,5 

Maxi mum width across occipita l condyl es 52 ,4 49, 9 
5 52 ,0 47, 0 

53,9 

Post-or bita l const r iction ;:8 ,4 46 , 9-
5 49 , 8 -50,4 

.----~--~-----.----~---.------~-.----- - ---- ~- - ---- -- "- - --- -- ~~ -- . -- -- - --- - --- - - -------- --- -"._-- - - --- " ----- .--~ 

-



the M1 is small and only sometimes pr'esent . In 15833 the 

alveolus is preserved in the right maxj llary fr'agment, but it 

is absent on the left side. 

The prese rved teeth of 15833 and the isolated. p3 fr'om 

Sea Hw'ves t ( S 203) are simi lar in si ze to the moderns (Tables 

64, 65), althouqh S 203 and the P2 of 15833 are slightly longer 

than those of the available comparative specimens. They resemble 

the premolars of Ee 5 and EC 9 in this respect. i-lost of these 

teeth are, hO\V"7ver; within the size range of variation Qbs":!rved 

in a lar'ge series of East AfI'icar C. crocuta (Kurt~n , 1956). 

Since the southern African var'iety of C. crocu ta is apF-aren tly 

a little lar'gel:' than that from East Africa, it is probable 

that all the south-\veste:r-n Cape fossil teeth are actually wi th­

in the size rang p of vC3!'iatiol1 of the modern southern variety. 

The EJ.andsfontein braincase has already been described 

in detail (Ev!er u. Singer, 1956), and the si>ecimen from Blof'mbos 

is p.ssentially similar'. Both specimens are compar'able in size 

to the skulls in the available compar'ati ve series (Table 66). 

DISCUSSION: 

The fossi I Crocu ta crocu ta from the south-vIes tern Cape 

is apparently indistinguishable from tl;e extant southern African 

var'iety of this species, although - it is per'haps slightly larger 

than the average size of the moderns. The original material 

froT!' Eiandsfont~in ,nay be Corneli an in age, 15833 is from the 

Florisian BO~le Circle occurrence, the Bloer,100s skull is pr'obably 

also Florisian Ll "l.ge and the Sea Harvest tooth is regarded 

as ear'ly Holc":ene. The age categories --:a.. u10 t be 1istinguished 

from one another on t he basis of the spc ci;-.".ens pL-esently 

available. 
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FANILY HYAENIDAE 

SUBFANILY PROTELIlJ.I\E 

Px'ote l e s cri status Sparrman 1783 

The aax'dwolf is not knoym as a fossil in the south­

western · Cape c:lnd u.ltil I'ecently · the only knO\m 10cal I'ecord 

of thi::; species vias tha t of a specimen from Stellenbosch 

I'ei'erred to by Sc:i.ater (1900) ~ Durin g Ju:!.y, 19-72 aT: adult 

female was kEled on the main road 31 km south of Hopefield 

(SAl-~ 36685). S';'nce is 

may 

hl.lt 

be mor·e cormn 0::1 

the aardwolf 

locally than 

its numbers must in any case 

a 

this 

be 

shy, nocturnal 

meagre rec~rd 

very limi ted. 

animal it 

suggests, 



PRESENT STATUS : 

Extinct. 

HATERIAL: 

ElanGsfontein 

FAl1ILY FELIDAE 

SUBFl'.JHLY - HACHAIRODONTINAE 

Hegantereon sp. 

306C Ascendl.ng ramus of a left mandible. 

3058/9 - Parts of the shafts of left and right humeri, probably 

belonging to the same individ~al as 3060. 

6762 Left humerus lacking pr'oximal end. 

5410, 277 

9486 C, D 

Le£t {ernul' and tibia be longing to one i ndividual. 

Right tibia and left femur, p!'obabllj belonging to 

one individual. 

321 Right femm lacking distal end . 

3461 P!'ox imal end of right femur. 

CONHENT: 

Casts of 

no longe r 

examined. 

t wo 

in 

The 

parts 

the 

teeth 

of a right mandible, 

South African Huseu.",\1 s 

preserved ar'e 12 to 

an - u..l'JXlumbered specimen 

colJections, were also 

C, P
4 

and H1 · These 

fragrnen -;:s may belo,,,g to t he same i ndividuc.l as 3058/60. 

DESCRIPTION : 

The 3.scen(~ing ramus ( 306C) has ::he r educed cor'omoid 

process c harac'.:eristi c of the machairodonts a:ad is similar in 

size to that of the Negant ereon eurynodoll fl 'om Kr'umdraai ( Ewer , 

1 955~) ( Table 67 ). The unnwnberec mandible will prc;;umably be 

described elSe \"tlere, but judging from the available casts it \"as 

on the basis of this material that the El andsfontein machairo­

dont vldS identified as l'Iegan tereon gracile (see Bon~ & Singer , 

1965: Table 1), 3. species i .... hi c n r esembles !i-. ~urynodon ( EVler , 1955c) . 

The f ossil hwneri are essentially si mila1' to those of 

modern felines in morphology , but their propor tions are different . 

The estimated overall length of the most corrplete specimen (67 62) 

is only a li Ltlc more than that of h-xner i of modern PQ.'1thera 

par-dus , judging from two specimens of the small south-western 



Table 67 . Dimensions of the ascendi ng ramus of the Elands­

fontein Megantereon, compared with that of· M. 

eurYflodon from Kromdraai . 

Elandsfontein 

( 1) Height of ramus from 
inferior- mar-gin t o top 
of coronoi d process •••••••••• 

( 2) Height of cor onoid process 
above condyl e ......•.•.....•• 

( 3) (1):(2 ) •••••••••••••••••••••• 

(4) Transverse di ameter of 
condyle .........•..•.••...... 

+ From E\ver (1955:=.: Flo 2; f ig. 2). 

MegaYJ. tereon 

3060 

45, 0 

21, 5 

1 : 0,48 

28 , 8 

Negan tel'eon 

eurynodon 

TM Ka 64+ 

c51, 0 

c 24, 0 

c1: 0,47 
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Cape variety, but it is conside rably more stoutly built (Table 

68). 

The femora and tibiae are referred to Hegantereon 

since they too :,elong to a medium-sized feEd with relatively 

short and heavy limbs. The femora are larger than those of 

the P. pardus comparative specimens, while the_ tibiae are approx­

ima-t:ely the same length as those of P. pardus although e1ey 

arc far stouter. In three of the four femora, the lessE.I' 

trochanter is as large as those of available modern P. leo 

specimens (n::: 7), although in overall size the fossil femor'a 

are much smalle:r' • 

DISCUSSION: 

The E~anu.sfontein machairodo.tlt is .a species which is 

comparable in size to l1egantereon gracile frc:n Cterkfontein 

(Broom, 1948) and N. eurynodon from Kromdra&i. Eyler (1955~: (08) 

thought it '.mlik.cly that these two fOITaS could be conspecific, 

al though the observable diffel'ences between them are sl.i.ght. The 

suggeslion ha~ already been made that the Elanasfontel.n form is 

conspecific with H. gracile and on the basis of the material 

presently available, including the casts, there are no grounds 

for doubting that this is the case. 

If it is assumed that only one Hegantereon lir:eage 

was r'epresented in South Africa, and once aga::'n the re are no 

gl'ounds for believin g othenrise, then it would be expected that 

the Elandsfcn tein Hegan"!:ereon ",ould have greater' a£fir.i ties VIi th 

the Kromdr aai H. eu!'ynodon , since this form ' '~'ould be the next 

oldest in t he series. 

The situati on may be sUJl1Ined v p the statement that 

al though the EJ .:mdsfontein He gan'cereon is l-> hyloge:r,eti-:ally closer 

to n. eUl 'Ynodon ; it is morphologically more like ]:i. gr acile. Since 

tile fossil forms are so poorly repres en'Ced , this statement cannot 

be substan b a t ed . There is, hOVlever', a s :i mple and convenient 

explanation cf the available record and that is the three forms 

are conspe cif ic ' and t hat the supposed dist~nguishillg characters 

of H. eur~rt1odoYl a!'e no more than individual i n tra-specific 

vari a tions. J us t as t emporal variants of a :oingle s pecies have 

already been r e cur'ded f or' other Sout h Afr'ican Car n i vora , so the 

St eI'kfont ein , Kr omdr aai and El andsfonte in Hegan t e r eon could be 

r egal'de d as temporal v ari an t s of one spec ies . 



Table 68. Dimensions of the post cranial bones of the Elandsfontein Megant ere on, compared vIi th t hose of 

modern Panthera pardus . 

.E. Eardus 
HUIVIERUS 6762 3058 SAM 36324 

?« 

Overall length c230,O - 192 ,0 

Max. trans. diam. at dist. end 61 ,2 - 40, 8 

Max. ant .-post. diam. at di st. end 36,4 - 24,7 

Min. trans. diam. of shaft 20,5 19,8 14,8 

FEi\jfUR 9486D 5410 321 3461 

Overa ll length 253,0 - - - 215,0 

Max . trans. diam. at prox. end 70,6 - 74,6 70,1 40,0 

Max. ant.-post. diam. of head 29,4 - 32,0 30,2 19,7 

Max. trans. diam . at dist. end 50,Y 51,4 - - 37,4 

Max . ant.-post. diam. at dist . end c57,5 54,2 - - 34,2 

Min . trans. diam. of shaft c24,0 24 , 9 24,5 - 14,6 

P . Dardus 
SAl·o1 36051 

0 

202,0 

42,8 

26,7 

15,5 

228 ,0 

44,8 

21,5 

40,3 

37,7 

16,7 



Table 68 (continued). 

~ 

P. pardus P. £ardus 
'l1I BI A 9486C 277 SAM 36324 SAI:1 36051 

?9 d' -
Overall length 194,0 203 ,0 202 , 0 210 , 0 

Max. trans. di am . at prox . end 51,0 c 51,5 39 ,1 41, 8 

Max. ant.-post. di am . at prox . end 61,8 53, 8 41, 8 45 , 4 

I;'Jax ~ trans . di am. at dist. end 38,8 38,0 27,7 31, 6 

Max . ant.-post. diam . at dist. end 25,7 24,4 17, 6 21 , 3 

Min. trans. diam. of shaft 18,7 19,3 13,0 14, 4 

6762 : 9486D, C 

Humerus : Femur lengt h c1 : 1,10 1 : 1,1 2 1 : 1,1 3 

Femur : Tibia length 1 : 0,77 1 : 0, 94 1 : 0, 92 
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A re-exami!1ation of all the · South P_frican MeganteX'20n 

spe cimens no.! a-1D.i l able would no doubt r esr: lve the ques tion of 

its specifi-:: status and the identity of the Elandsfontein 

material is, for t he present, left in abeyance. 

ACcoI'ding to Kurten (1968:75) the body of Hegantereon 

is characterized by " short but massive fx'0:1t legs and :L'elatively 

f eeble hindquarters ll • The iorelimb of the Erandsfontein Hegantereon 

indeed Lelativ21y short 

:i. 'epresented by both 

is known only f rom the hume!'1.:.3, \vhich is 

and robustly p.roportioned. Ti ~e hindlimb is 

femora ~ L1d tibiae and, although they are stout, there ~vidently 

hindlimb relative to '·las some r c ducti Oi1 in elements of the 

those of the fOI'elirllb. _ The humerus is slightly longer relative 

to the femur compared to those of P. r.ll·d'l. ~, whi Ie the ti bi a 

is appreci ably shorter than the femur. 

The femur and tibia, 5410 and 277, which evidently belong 

to the same indivi1ua::', are of interest since they exhibit 

pathological co:,di tions similar to those observed :'n the Lange­

baanYleg Nacnairodus. The..:'e is osteitis of tne distal a.'1d prox­

imal ends of the .t"ell lur and tibia I'especti vely, and facets of 

eburnation which c01.:'I'espond to one another are \"orn on adjacent 

meMal articular surfac t.: s. Although the t otal number of machairo­

dont limb bones from La.'1gebaan".!e g and Elandsfont<:in is small, 

an appreciable proportion exhitit some sort of bone pathology. 
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FAHILY FELIDAE 

SUBFAHILY FEL INAE 

Felis l ibyca For'ster 1780 

(Plo 27Ai also Hendey & Hendey, 1968 : Plo 7C) 

PRESENT STATUS: 

The African wildcat still occprs in the south-western Cape, 

but it is no\v rare. 

MATERIAL: 

Swartklip 

ZW 110 Pat't of 

portio!! 

a skulJ compr'ising the braincase and postericr 

of the left maxilla 1.1i th damaged p4. 

Zvl 1841 -

ZW 3487 -

ZW 377 

Part of 

of which 

Par't of 

the facial 

lacks the 

the 

region 

right 

canines, left 

facial region 

p2 and right 

Part of 

to Q, and 

the facial 

l eft l' 
region 

and 12. 

a ~kull, the dentition 

part 
4 1 

of P, and M. 

skull with incisors, 

of a skull with right 

ZW 1843 Left maxillary fragment \vi th p3 and p4. 

Z'vl 183 Left p4. 

Z\1 178 Left mandi bular' fragment ",i th 1
3

, C and par't of P3· 
Z\V 3489 - Right mandibular' fragment with P

4 
and part of 1-11 • 

COHNENT~ 

':'he difficulties which may be encounterpd in the identification 

o£ £ossil £elines Vlere re£eI'red to earli.er' and t HO o£ the 

above specimens, Z'v! 110 and ZVl 183, wer'e pl'evious ly tentative ly 

identified as belonging to Felis serval ( He:'ldey & Hendey, 1968: 

63). It is, hOvlever' , evident that they belong to a . large varie ty 

of the "rildcat X' o ther than to a small serval . 

DESCRIPTION : 

The smalles t felid from Svlartklip differs from- the 

extant southern African form of the v/ildcat, Felis libyca cafra , 

p rincipally in its l arger size and in the shape of the orain-

case. The fossil brain case ZH 110 is c("mp'C!.I' ~\ble to the "nar'I'Ov!­

waisted" type which characterizes the northd'n races of ? 

l-2: byca ( see Pocock, 1951: fig. 4) . It is appreciably longe r than 
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the braincases oi the available ~. libyca cafra specimens (n = 6) 

(Table 69). In 2.ddition, the post-or'bital processes are long and 

narrol-J , \o,hich is also a feature of the northern va:l;'ieties such 

I. libyca uganda2 . The sagittal crest is 'vJell developed and 

extends anteri0rly almost as far as the post-orbital constriction. 

It vas much less prominent ilJ. the f. libyca skulls examined in 

the course of the present study (n = 7). 
The facial region 0.= the Swar"tklip wildcat is best 

represented by the specimen ZW '1841, ,,,hich iucludes the complete 

denti Lion on the left side. The face 0: the fossil form i! 

larger than that of modern I. libyca and this is indicated by 

the maximurr, Hidth of the snout anterior to the infra-orbi tal 

f oramina (, rost::'aJ. 'Nidth' of Table 

of the 

little 

69) . Host of the upper teeth 

moderns " (Table 70) , although 

smalle:::' t!:an the means of 

are also largE:r 

p2 and }11 were 

the comparati ve 

t eeth .L'elative 

+:lLan those 

actually a 

series. Consequently, the sma] I size 

ard. p4 is more pron0unced in to 

of these 

the fossil 

=orm. In modern l'. libyca p2 is somet.i.mes absent, bL:t in those 

spedmens in .,hich the relevant part of the maxilla was pre­

served (Z"\01 377, ZW 1841, Z\'/3487) the p2 , "Jr its alveolus, was 

present. There are no differences in the morphology of the 

fossil and modern teetli and a similar variab.i.li ty in features 

vas evident . For example, a small anterior accessory cusp is 

present on the left and right p3 of XW 1841 and in the p3 

of Z\V 1843 it is repr'esented by ':.l trace , ,",h::'le in the available 

sk:ulls of modern E.. libyca it ,.;as absent i:'l two specimens, 

r'2presented by a trace in three and pr.:::se1".t in two. 

The lo\",er' tee th of the fossil f orm are wi thin the 

observed size I'c? .. .nge of variation of Modern ~. libyca (Table 71 ), 

but the mandibular corpus of ZW 3489 is lar'ger than any of the 

moder'ns . 

DISCUSSION: 

The Si"!arU:lip wildcat is comparable to some of the 

other carnivores from this site in that it is lar'ger than 

its moder'n countel"part:. Other'vJise differences bet'veen it and 

modern I. libyca 

size of p2 ~~d 
characteristic. 

a re not mar'ked ,al though the 

;.i1 may prove a signifiran~ 
relatively small 

differentiating 

The r elatively elongated and "nar'I'oYl-vaisted" bra incase 



Table 69. Dimension.s of the skull of th.:. SWilI'tklip Felis libyca, 

compared ... ,i th those of a serieS of modern specimens . 

Z\'.' 11 ° 
S, .... a rtklip 

31 f 2 

til 
o 
p., 

§ 
E'r-! o -1-' 
;.. tJ 

'4., -r-! 
'-'" f.... 

+-' 
U) 'l) 

t § ~ 
t n U U 
~ ..:: ~ 
Q) -f : r-l 

rlrl ru rtl I III ;.. ~l 
+-' ..0 I) 

Q) -r-! E 
tIl.o m 
III ... "';::S I uo ~ l:r 
~ I E!Ii I 

-r-! +-' I or' I co (fJ ~ 

- M 

o 
+-' 
!Ii 
co 
~ 

til 
til 
o 
;.. 

lil 

iii-& I ::'1 '" I 
30, ~--~~0,0 5-2-,-0--~C-4-9-t-5--~--2-7-'-7--'-4 

------------------~--------~,------~--------~.------+_---------+_--------_4 

23,5 36,0 ~-6-,-5--~-4-,3-,-6--~.---2-3-,7----4 
?2 ,5- I 34,2-. 48*9-1 '15,4- I 41 , 8- 22,0·- I 
24,'/ 376 ' 52 ;8 .f8,~~ I 45 ,5 ~1l,8 i 

,_li_bY_C_a __ I~-+·-~-N j~ f--5-_~-~I-_-_-_-5--1
1 

HOr1ern He an 

Felis 
, 

Range 



Table 70. Dimension s of the upper t eeth of t he Sv-lart k li p Pe li s libyca , compar ed v-lit h those of a seri es 

of modern s pecimens . 

C p2 p3 p4 M1 
tra ns. 

1 b 1 b 1 b 1 b diam . _. 
ZH 1841 5,0 4,0 2,6 1 ,8 7, 8 3 ,9 12,3 5 ,8 3 ,1 

Z\~ 3487 5, 3 4,5 2,1 1, 6 8 ,0 4 ,4 - - -

Swa r t k lip ZW 377 6,0 5 ,0 - - - - - - -

Z1'J 1843 - - - - 7, 8 4 , 2 13 ,0 5 ,6 -
-

Zl~ 183 - - - - - - 14 ,0 6 ,1 -

Modern lVIe a n 4, 8 3,7 2 ,7 1, 9 7,0 3 ,7 11, 5 5 ,6 3, 8 

Felis Range 4, 5- 3,4- 2,3- 1,5- 6 ,4- 3 ,3- 10,7- 4 ,9- 3 , 2-
5, 4 4 ,0 3 , 2 2,2 7, 9 4 , 2 12,4 6 ,4 4 ,4 

libyca n 5 6 6 6 6 
---~.--- -- - --- - - - - -- -- - - - - -- - --- -- -- --- - " -- - - - -- - - ---- - - - .-- -~--------------- ,- - - -- -- - - - --- "- - - - - ~- -- --- .---~-

c - pI!-

1 

32 ,4 

-

-

-

-

30 ,4 

28 ,9-
32 ,1 

5 



Table 71. Dimensions of the lower teeth of the Swartklip 

Felis libyca, compared with those of a series 

of modern specimens . 

-
C P4 

1 b 1 b 

Z\V 178 5,0 3,9 - -
Swar'tklip 

ZH 3489 - - 7,9 3,6 

Modern Bean 4,4 3,4 7;7 3,5 

Felis Range 4,0- 3,2- 6,9- ' 3,3-
5,3 4,0 8,4 3,9 

libyca n 5 6 
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which it has in common ".Ii th the more northerly varieties of 

I:.. libyca is perl:ap s a more primitive condition than the 

shorter and "broad-Vlaisted" braincase of the extant ,southern 

African subspecies (.f. . .l. cafra , F . 1. griselda , I:. . .l. mellandi) . 

respects 

slose:!.y 

Al thou.gii 

from the 

the 

extant 

related and it is 

1;.'ildcat does 

local. variety, it is 

distinguished from 

being termed ' Flol'isian F. lioyca '. 

differ in certain 

undoubtedly 

the moderns by 



PRESENT STATUS: 

270. 

FAH:LLY FELlpAE 

SUBFAMILY FELINAE 

Fells serva l Schrebe r 1776 

(Plo 27B, C, D) 

The serval is now extinct in the south-\Iestern Cape, but it 

still occurred in -I: he r2gion during tbe 19th Century. 

MA'l'ERJ:AL: 

S\'/a:::'tkli p 

ZW 1480/1 - P:lrts 

Rigin: 

of the skull of a single individual, including: 

pr'ema;:illa and maxilla lacking onllj I
1 

and p2, 

Z\'l 1448 

ZW 1649 

ZW 2950 

Z\., 3438 

Ziti 3488 

foun d :;'n articulation with a 

to 11
1

; Left maxillary fragment 

p4, found in articul2.tion with 

fragment with P3 

Left mc:.xi Ea wi th 

Left C. 

Ri ght mal'ldi 'f)ular fragment. 

Right mandibular fragment ...,ith 

Left mandi bular fragment with 

TENTATIVELY REFERRED HATERIAL: 

Sea H2.:'vest, Saldanha 
~ 202 Right mandibular fragment with oJ 

right 

'vi th 

mandj ·ble 

p3 and 

""i th 

part 

a left mandibular 

C to 111 • 

P
4 

end 111 • 

P~ to 111 • 
.J 

S 1 Left mandi bula r fr agment "" i th J.i
1 

• 

S 216 Left 111 • 

DESCRI PTI ON : 

The Tna t e ri a l f r om S\vartk lip belongs t o a f e lid i</hich 

is c:)mpa:r'able i n size to tae extant Felis c al'acalo This species 

is usu a lly l ar ge r t han F. s e r val i n r e spe ct of skull and tooth 

size, although overlaps in the size ranges of vari ati on- were 

obse rved in the available series of modeI'n comparative specimens 

(1:.. c arac a l n = 27 ; F . set'va l n = 13). The f os si 1 tee th ""ere all 

l arger than thOSe of the F . serval ser les (Tables 72, 73), and 

i n mos t r espec ts 'Jere wi t hin t he r ange s oT' v ari a t i on obse rve d 

i n F . c aracal. In o ther respec ts , howeve r, the den t i t ion of t he 



Table 72. Dimensions of the upper teeth of the S10lartklip Feli..§, serval , compared "'lith those of mod.e rn F . serval. 

-
C p2 p3 p4 ~1 1 

1 rrransverse C - Iii 
1 b 1 b 1 b 1 b d.i ameter 1 'J . 

Zl.-J 1480 7 , 9 6 ,5 - - 9 , 9 5 , 2 16 ,2 7,7 6 , 0 41 ,7 

-
Svrartklip Z\V 1448 - - 10 , 0 5 , 3 c15 ,5 7, 4 - - - -

ZkJ 1649 8 , 3 6 , 6 - - - - - - - -

-
{1) Fe l i.§. serval S.4J"r 36359 7 , 1 5 , 2 4 , 2 2 ,7 9 ,5 4 , 2 15 ,0 7 , 0 4,5 40,0 

. 
(2)Felis serval BNNH 

6 ,0 4 ,5 4 , 1 2 ,5 9 , 3 c4 ,5 15 ,1 6 , 8 5 , 4 · 38,6 
99 . 6 . 26 .1 

-
Mean 6 , 2 4 ,5 3 ,4 2 ,1 8 ,5 4 , 1 13 ,4 6,1 4 , 5 35,6 

O)Felis serva l Range 5 ,1 - 3 , 9- 2 , 6- 1, 9- 8 , 0- 3 , 6- 12,5- 5,4- 3,0-5,5 32,9-39,0 
6 , 9 5 , 0 4 ,5 2 , 4 9 , 0 4 ,7 15 ,1 6,6 

n 13 13 12 13 13 13 
_._---- -----~~~---- ,.-- -- --~---. . - -------~-~---------- - --~--- - - ---------------------- - - -~ --- ------------. 

(1 ) 
Somerset l,r~est , south-\vestern Cape Province. ( 2) Potchefstroom , Transvaal. 

(3 ) Central and East Afri ca ( specimens in British Museum (Natural History») . 



Table 73. Dimensions of the mandibles and lower teeth of the Swartklip and Sea Harvest ~ serval, compared with those of 
modern E. ~. 

c P
3 

P4 Ml C-M 
Heigth of Breadth Post C 
corpus of corpus diastema 
below M1 below M1 (cetween 

1 b I ~, "\J lIb :., b I 1 I (buceill 'i b 'eoli) --.. _~ _______ I . ___ ~ __ . ~ ___ +E\rface) ____ __---I 

'-:"2~~_tl . .:!.:..5 ____ ~6~~8- 4,6 11,7 5,1 11,5 5~-l~5 ,\) I ~_ 13 ,(' _ !:! __ , _ ',' ,u . __ 

Swart­
klip 

'Sea 
Har vest 

7.W3428 7,4 6,0 , c ,S d,2 11,0 4,5 11,) __ 5'q ~ .~ 1- t 8,2 

ZW 3488 I - - 11 ,6 4,5 11 ,4 ') ,5 - 1 2 , 8 I 7 ,0 --
ZIi2950 ___ I-- _ - - - - ___ : - 15,0 i __ 8_,_4_-t-____ ~ 

-+------------4-------------- l 

I 

5,3 

. 5,7 

S202 

Si 

4,2 I 10,8 4,9 I 11,3 9,7 14,9 

I 12,4 15,4 

7,7 

c8 ,3 

7,2 

S216 ~1,8 5,6 

13.0 42.5 6.7 7 , ,) 
-------

(1) ~':~~l SAM 6,3 5,2 8,7 4,0 10,7 4,4 10,9 4_,_8_+-_ 
(")7-e1; ~. . I I 

Co se;~;;:l R<:1'.'H99 . 6 . 26 .1 6, 0 4,4 8 ,5 4,1 11,0 4,4 111,0 5,) /,2,3 13,1 5,8 6,8 

0) 
Mean 6,1 4,4 7,5 3,6 

~ 
~ 

Range 5.0-6.8 3,6-5,0 6,8-8,3 3,3-4,0 

n 13 

(1) Somerset We st, South-western Cape Province 
(2) Potchefstroom, Transvaal 

13 

9,4 4,0 

8,8-10,3 3,7-4,5 

13 

(3) Central and East Africa (Specimen in British Museum Natural History). 

I I 11,9 I 6,5 I 5,8 
35,5-43,1 , 10,5-14,35,7-7,4 4,2-8,8 

10,2 4,5 38,1 

4,2-4,8 9,0-11,4 

13 ]-1~1- 12 13 I 13 
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fossil form is most similar to that of F. s erval. 

The most i mportant F. serval c !J.aractcristic exhibited by 

the SHartkli p fossils is the presence of p2. In Zvl 1480 the 

root Z\~ 1481 and Z\l 1448 

the 

tive 

only 

of this tooth is pr'eserved , vlhile in 
Ii P alveoli are present. Judging from 

material , p2 is invariably present ir.. 

the available comp ara­

F. se!~al, Hhereas in 

of 27 skulls of F . caraca l it observed. In one 

of these specimens (mlNH 2.9.1.20a) the p2 is comparable in size 

(3,2 x 1,9 mm) to that of E.. serval, \.,rhile in the other's (SAH 

35101,36268 ) it is very small (1, 5 x c1,2; 1,3 x 1,0). Judging 
... 2 . fossil from alveoli of specimens, these the the tee th 

comparable in size to those of moder':'! 1<'. servdl 

occupied mw::h of the sp:::l.ce intervenir~g between C 

p2 alveolu~, of Z';! 1480 Jj,easures 3,8 x 2,2 Tlun , while 

1448 measures c4,5 x 2,7 mm. 

and they 

a..'1d p3. 

that of 

were 

The 

Zltl 

There ar'e few otheJ.' constant dif.:..':'erences bet\.,reen -::he 

denti tions of F. serval and F. caracal. There is apP2.ren::ly a 

tendency f or the posterior keel of the ' F. serval P 4 Frincipal 

cusp ::0 be more steeply angled than that of F. carac:al, while 

the P 3 principal cusp of F. serval tends to be higher crovmed. 

The anterior accessory cusps of · these TIl 0 tee th are a little 

more prominent in E.. serval, while the upper canine of this 

species is more deeply grooved on iy:s bucca: surface than 

tha t of F. car acal . In all the se r espects thp. SHartklip form 

resembles F. s crv<J.l r a ther tha'1 F. c ar acal. 

In the modern varieties of t hese s pecies tre proport­

ion s of the i nnividual teeth are esser:-:ially similar, although 

there appears to be a fairly c onstant aifference i n the 

lengths of and H 
1 

relative to one anothe r' . In F. serval 

the tendency is t'or these t eeth to he a:b'prcximately equal in 

length, but in F. c a raca l M1 is appa~'ently always longer. The 

f'Jrmer condition is evident in the S\,/ar'i.klip f ossils (Table 74). 

The only other observable skull cha~'acter whi ch may be 

of significa.v:ce in the present i ns t ance is in the nature of 

the external opening of t he infra-orbital ':'Jramen. In moder'n 

F. serval and i n t he f ossil that part of t i1e maxilla which 

forms the l ateral margin of the inf r'a-orbi tal foramen projects 

further' for Hard "..: ~!an in F . c a racal . 

The s pecimens from Sea Har'vest belong to a felid which 

is c omparable to that from S\.,ra rtklip in almost al l obsel'vable 



Table 74 . Comparisons of the lengths of P 4 and Iil1 of the SHartklip 

and Sea Harvest Felis serval , modern F. serval and modern 

F . caracal . 

I 
lP

4 l~ l P
4

: 1M1 

Fe li s caraeal (n=19) 10 , 7 12 , 2 1 : 1 ,1 3 

Sea Harvest F . serval (n=1) 10, 8 12 ,3 1 : 1 ,1 4 

Fel i s serval (n=13) 9 , 4 10 ,2 1 : 1 ,08 

Svlar tklip .E . serval (n=3) 11,4 11 ,5 1 : 1,01 
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r e spe c ts . A problerr i n i dentifica ti on does ari se in connection 

with S 202, bec au::e 

c omparable to tllose 

other hand , the p~ 
j 

t he 

of 

r e l ative l engths 

F. c a r ac a l r athe r 

of S 202 are 

of t he and N 
1 

al'e 

t han F. s e lva l. On the 

simjlar to t hos e of 

F. se r val in l'espect of t hei r morphology. The isolated lower 

c a rnass i a l, S 216 , i s an unusual tooth i n tha t it has a small 

cusp pr o j ecting from t he ling:.~al cingulum a t a bou t the mid..,. 

poir, t of the tooth oppcsi t e t he c arnass i a l ~otch . No s u ch 

acces s ory cusp was obselved in any of t:he 0the r felid lower 

c arnassi a ls examined in the course of the pr'esen t study, and 

it is pro;:,abi~r an individl}.al peculi a:r'i ty which is of no real 

significance . 

DISCUSSI ON : 

Relatively fe,,, of the c haracte ri sti c s ,,,hich di s tinguish 

the mode rn vari e tie s of F. serval f rom F • . c a r a c a l are observable 

i n the Svldrtklip materi.:::.l. It is , hOvfever, r e2.11y on ly in r espect 

of si ze tha t t he fossils resemble F. c a r a c a l r a t her than TO' 
L • 

serva l and the ma terial is accordingl~/ r e ferre d to the latter 

species . This is yet another s pecies from SHartklip vfhich is 

larger than its mode I'rl coun t e r part. 

The Sea Ha rvest speci mens ar e l e ss c e rtain ly r eferred 

t o F. s':!rva l. This reservation is based l a r gely upon t he 

rela ti ve l engt hs of the anG l! of 
1 . 

S 202 . HOi-,eve r, a lthough 

.i. t is u sual 1'0 1' t hese t ee t h to be apP l 'ox.i.ml:'.tely equa l in 

:;' ength i n F. serval, t here are i ndivid1,;.al e xceptions . For e xamp le, 

i n t he spec i nen BNNH 99 . 10 . 23 . 3 

so t hat in t his i nstance the 

the 

N 1 
is 

l ength r ati o is 1 : 1 , 24 , 

relatively longe r ev en t hem 

t hat of S202 ( Table 7L!) . Only ,-,hen ot;lcr cranial and den t a l 

c har act ers of the Sea Harvest species become knO\.ffi Vlill its identi ty 

be fjrmly established . 

The r e c ord of F . scI'val from Swartklip and Sea Har vest 

indicates that this s pecies was ~lot uncomr,lon locally dur ing 

t he Flori sian and early Holocene . SinCe it \-,as still p resent 

i n t he r eg i on v.n til fai r ly recently , it is probabl y one of the 

many species ,vh.i. c h became extinct as a I'esult of hUlnan a c ti v i ty . 

Thi s is In ~rious c ontrast tc the similar sized I . caracal , 

\"hi c h has SUI"vi ved locally in spi te of decermined efforts 

aimed at its eradication. The serval apPo:1rently sti ll occur's , but 

is r a re , in the easteI'n Cape about 750 km east of the area 



under considerati on. Its 

of un- and underdeveloped 

also remarkable , Si!lCe the 
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di sappear ance 

country in 

from the large tracts 

the southern Cape is 

caracal still occurs there in 

g!'eater numbers tilW1 it does in the south-Vles tern Cape. 

It is possible that the species Has already in de­

cline in the most southerly parts of South ', Africa and "that 

human activity in the }'listoric period merely hastened its 

extinction. There is, howe'ver, no real evidence to support this 

and 3.S late as 1775, more t:hali 100 yeo.1's after the first 

European settlemen t at 

recorded the conspecific 

chat it still occurrE:J 

this city. As .ra:.. as 

che CaI-e \vas established, Forster (1781: 4) 

F. c apensis llear Cape Town, reporting 

in "mountainous and "Toody tracts ll near 

could be deter:nined , the last local 

record of this species was a 

Cape To .... rn which was acquired 

1898 ( SAH 36359). 

specimen from Somerset i'lest 

by U.(! South Africal1 Huseum 

neal' 

in 

A secoi1d possibility to 

appearance of F. s e rval and its 

~outhern Cape is that Forster~s 

accovnt for the l ocal dis­

apparent absence from the 

E:.. 'capensis' represented a 

survived for relict population of 

away from the main 

Africa. There are no 

~. serval, Vlhich 

area of F. serval distrihution 

some 

in 

time 

tropical 

obvious differences 

\olest spL:cimeb and others i.com 

bet,,,een the Somerset 

in Africa , but detailed 

comparisons have yet to be mlceI'Laken . 

At least one other t:xtant carnivore s pecies, name ly, 

viverra civetta, did disappear from the sO"<Ath-v!es tern Cape and 

adjacent 

there a.I'e 

instance. 

operating 

regions during the latter par t of 

certainly no indications of b'..mtan 

There might ",'e ll have been natural 

in t he case of F . serval as \tell. 

tDe Qua ternary c.l1d 

involvement in this 

limiting factors 
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FANILY FELIDAE 

SUBFfu~ILY FELINAE 

Felis caracal SchrebeI' 1776 

The caracal still occurs in the south-western Cape, but j t is 

classed as vermin and threatelled with extinction. 

MATERIAL: 

Elandsfontein 

15833 Left mandibular fragment with C to M1 ; isolated I'ight 

P
4 

a! .... 1. H1• 

20072 Right :na"'l.ai bular' fragment with P3 to M1 • 

COMMENT: 

The material 15833 is from the Florisic:m Bone Circle occurI'ence, 

while the other mand.ibular fragment, 20\)72, is in an unusual 

stc.te of preservation and may also be post-Cornelian in age. 

DESCRIPTION: 

The Bone CiI'cle specimens probably belong to a Single 

indi'!idual and they ar'e virtually indistinguishable from COI'I'eS-

ponding par'ts of the mandible of a large Felis. car'acal (SAM 

36072) included in the available modern .:::omp:u'ative series. 

1.1 thoug!-l they are also similar' in size to the Swar'tklip F. 

~erval specimens, they exhibit none of the features which 

chaI'acterize t:his form. 

The specimen 20072 belongs to a smaller individual, 

which is compar'able to aveI'age-sized specimens in the F. caracal 

comparative series (Table 75). The dentitli on is indistinguishable 

from that of F. caracal. 

DISCUSSION: 
-

Al t:hcugh the mandibles of F. car'acal and F. serval ar'e 

less easily distinguished from one another than the skulls of 

these species, the fossil specimens ar'e so similar .to F. caracal 

that their identi fic a tion with this species is unavoidable. 

Since the Hellivora c apens isand Canis mes omelas from 

the Bone Circle a re lar'ge r than t heir modern counteI'par'ts, it 



Table 75. 

Elands-
fontein 

Mociern 
r·oaraoal 

Elands-
font ein 

Modern 
I<' . ca1"acal 
-( S : Af'!'ica ~ 

Modern 
}<' . caracal 
"fE.Afri ca) 

The dimensions of the mandibles and lower teeth of ~ car~0al from Elandsfontein 

compared with those of modern !. caracal. 

I 
Height of 

s:. P3 P4 K1 corpus 
belo.: M'I 

b (bucca.l 

~b 
1 b 1 b 1 sur!'a ~~ ) _._-_.- --~ 

15833 7,7 5,7 9,0 4,8 12,4 5,4 13,3 5,7 ,:' 5,5 

SAM3607;.; 8.3 6,1 9,3 4,5 12,4 5,5 14,0 5,6 1: , } 

- -
20072 - - 7,4 4,2 10,~ 5,2 12,5 6,0 13,3 

Mean 6,9 5,1 8,2 
.. 

4,0 10,9 5,0 12,4 5·5 14,0 

Ra.nge: I 6 , 2-8,3 4 ,5-6,1 7,4-9,3 3,6-4,5 10,0-12,4 4,4-5,5 11,0-14,0 4,~-6,1 12,2-16,5 
__ L-_. _______ .,_ 

~ .--- ---,- -----
n 12 15 15 15 15 

-
Mean 6 ,7 5,1 7,5 3,9 10,2 4,7 11,8 5,3 13,1 

Range 5,8-7,3 4,6-5,4 6 , 6-8,1 3,6-4,2 9,8-10,8 4,5-4,9 11,4-12,05,0-5,4 12,5-13,4 

1_4- _____ n 4 4 4 4 
- --- ------- -

Breadth ofl Post-
corpus I canine 
oe:'0w M1 I d:i:',ste,TIa. 

I 
I I 

----i_ 

c9,5 5,8 

9 ,5 6 ,8 

7,8 c7,3 

8,5 6,4 

7, 2-1 0 ,0 4,3- 8,5 _": __ L __ 
I 

15 15 

8,4 6,7 

6,6-9,4 6,0-7,2 

-
4 4 
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is possible that the same applies in the case 

caracal. Thus the recorded material may r epr esent 

sized individual of t he fossi l population , r a t he r 

unusua lly large i l1ai vidual as \'laS the case vi th 

of the F. 

an average­

than an 

SAM 36072, the 

modern specimer: to which it compared most close ly in size. 

The smaller' specimen, 20072, cbulJ. be even youngel ' than 

the Bone Circle ma teria::" and since it oelongs to an individual 

similar in all observable r e:::;pects to an av'.:rage-sized modern 

ca.L'acdl , it might ,,,ell be Holocene in age. The possibility that 

it predates the Bone Circle material cannot, hO,,"lever, be dism~5sed. 

The absence of F. caracal ft 'om the SHartklip and Sea 

Harvest assemblages is sU!'prising in vie\,' of the Elandsfontein 

and recent r ecords of this species. As the Swartklip and Sea 

Harvest sites are both hillside anim.:...l l"lir.s~ the absence of F. 

caracal may simp ly indicate that this species did not make use 

of suc..h lair's. 



HATERIAL: 

Elandsfontein 

276. 

FAHILY 

SUBFAHILY 

Felis 

FELIDAE 

FELINAE 

sp(p). 

Handi bular fragmcn ts ",i th Leeth as follo\.,s: 

EC 38 None . 

8402 Right P3 and P
4 

. 

9198 Inccmplete right P4' 
11127 Incomplete left C. 

Isolated teeth as follO\)s: 

7086 Right 1-1
1

. 

7527 Left C. 

7787 Left PLI.' 

DISCUSSION: 

These speci:nE':'1.s represent only a part of a larger 

assemblage of remaL1s belonaing to a caracal-sized felid, Ct' 

felids. The remainder of the assemblage, which includes the 

specimens tentatively identified as Felis serval . by E",er & 

Singer (1 950) , is J::.a longer in the South African Nuseum's 

collections and "Jill preswilably be described else'dhere. 

At least o:r:t! of the specimens listed above , 919M , 

differs in -.:cr'tain respe cts from those previously assigl1c2d to 

F. sel'val and F. caracCil, \.,rl,-i,le another , 8402 , may belong to a 

large F. carac0.:;" . 

Judging .from their preservation, these specimens belong 

with the Carnelian el.ement of the ElandsfO::)l1 tein fdtma and 

since an C.sseSS::-:2n t. of this material could be better made in 

c onjuncti on vIi t:h tile r es t of the assembla.ge, it is not described 

in detail. The indications arc , ho'.-rever, that there is at least 

one a.dditional caracal-sized felid in the Elandsfontein assemblage. 

On the bas is of the observations made on other Carnivora from 

this site , it is most likely 'that the prcsent material repr'esents 

Carnelian varict::'es of the serval and c aracal . 
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FAMILY FELIDAE 

SUBFAMILY FELINAE 

Panthera pardus Linnaeus 1758 

(Pl. 28C) 

The leopard beca'1',e extinct in the south- ..... ester·n Cape during the 

19th Century, but small numbers still occur in tht: mOv.:l~ains 

adjacent to this region. 

MATERIAL: 

(1) -Sea Harvest, Saldonha 

S 131 - - Right p4. 

S 132 Right M,. 

S 213 Premolar fragment. 

S 32 Femur lacking distal 

(2) Fish Hock 

ene.. 

Q 1800 Right manrlible loTi th C to M,. 

DESCRIPTION: 

The Fish Hoek mandible is essentially similaI' to those 

of a series of leopards from the Cape Folded Mountains (n = 6), 

al though the cheekteeth are I'd. ther naI'I'Ow. 

The Sec: Har";est specimens are all appreciably larger 

than corresp0nding elements in u<~ comparative series, but they 

<!re similar ii.'l all morpholcgical details. 

DISCUSSION: 

The Fisil Hoek ",pecimen, which might well be very recent 

in age, apparently represei<ts the small vaI'iety _ of leopaI'd which 

still occur's in tne mountains adjacent to the south-western Cape. 

By contrast, the ? early Holocene Sea HaI'vest material 

represents a vel'y much laI'ger variety. 

Panthera ,Ear'dus is an exceptionally widely .distributed 

mammalian species and a large number of subspecies have been 

named. Although the taxonomy proposed by Pocock (1932) has been 

modified by mare recent work, the wide variation encount~red 

.Ii thin the s?ecies can be judged from Pocock's observations. 

Amongst the measurements of modern leopard skulls given by this 



Table 76 . ])imensions of the teeth and mandi b l c of fossil Punthera pardus from the south-'\rJestern Cape 

c ompared with t hose of a series of modern leopards from rrountains adjacent to this region. 

p4 C P
3 

P
4 

l\'I
1 

I b I b 1 b 1 b 1 b 

Sea 
S 131, S 132 28,5 c15, 5 Harvest - - - - - - c21,8 11, ° 

Fish Hoek Q 1800 - - c11 , ° 8,5 11, 8 5,3 16 ,7 7,0 16 , 6 7, 2 

Mean 23,2 11, 9 12 ,2 8,9 11 , 4 5,6 16 , 2 7,8 17 ,2 8 , 0 

Modern 
7, 9:'" Panthera Range 20,7- 10, 4- 10,5- 10,5- 5,2- 14,6- 7, 2- 15,1- 7,5 

pardus 24,9 12 , 8 12, 8 9,6 11 , 9 6,0 17,5 8,3 18,3 8 ,7 

n 6 4 5 6 6 
-------- -- -- - -- -- -- - - -~ -. - -- - ---- -- -_ .. _------- ---- ------- ~- ----- - - .- -------

(l) 
rl 

(l) ,D 
rl .r! 
,D 'd 

.r. .r! s::: 

.0 'd cd 
~ s::: s 

I 
s::: (l) cd 
(l)rl S ct-I 
rl,D 0 

.r! CH ..- .r. ~ ... , 
rl'Ll o~ 
rl s::: .r. ::; ;td ::; cd cd 
H S +' 0 cd 0 
(l) P< rl (l)rl 

. :> ct-I (l) (l) H C> 
o 0 R,D ,:q,D 

- - -

c126 ,0 c22,0 10,5 

130,9 22,4 11 ,8 

117 ,0- 20 , 7- 10,8-
142,0 24,6 12,5 

6 6 6 
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author are the lengths of 112 upper carn3.ssials and 102 lower 

car'nassials. His figures represent botl1 males and females from 

throughout Africa and all these specimens are exceeded in 

length by the S~ a Har'vest carnassials. Broom (1948) gives the 

length of the largest · modeI'n leopar'd p4 :: '~corded by him as 

28,2 mm, which is still less than the 28,5 ·cf the .:iea Harvest 

sp,=cimen, S 121. 

Smi thers (19tl8: 12) discussed the tax(Jnomy of moder'n P. 

pe.rdus and observed. that, "In some cases attempts have been made 

to separate subspecies into larger and smaller types on skull 

and tooth measurements of comparatively few spE:cimens, yet in 

some ar'eas, e.g. Rhodesia, exceptionally large individuals do occur 

wi thin pop1..l1ati ons of ger.erally smaller si ze." Since the Sea 

Har'vest materia:!. r.lay all belong to a single individual, it may 

simply be such an exceptionally lar'ge example 0: the species. 

Howeyer, other Sea Har'vest Carnivora, such as Hyaena brunnea and 

Herpestes pulverulentus, ar,= also lar'ger than their· mudern counteI'­

par'ts in some respects, so it is mOI'e likely ti'lat the leopard 

material rep!'esents a lar'ge var'iety rather than just an exception­

al individual. 

The only other fossil leopar'd from South Africa which 

has been described is the Makapanian !:. pardus incurva (Ewer, 

1956~), a variety which is probably a li ttle smaller thm the 

modeI·tl form fI~m the Transvaal. The leopard is, therefor'e, yet 

another car'nivore ~" hich under.,ent size chcll:,ge.s d~'t'ing the Guat­

ernary and, a: th()".,lgh their fossil record is poor, the Sea Har'Vest 

variety may \Ol~ll be one of t!1e lar'gest which occurred. 
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FAMILY FELIDAE 

SUBFAMILY FELINAE 

Pan thera leo Linnaeus 1758 

(Pl. 28A, 29-32; als o Hendey & Hendey, 1968: Pl. 7A, B; Hendey, 1958: 

Plo 10) 

PRESENT STATUS: 

The lion is nvw extinct in the south-western Cape Provinc,=, 

but it '":as still ::::ommon in th.:; region during the 17th Century. 

11ATERIAL: 

(1) Elandsfo':l tein 

The only known cranial remains from this s:te, together \oli th 

some assoLiated postcr'anial bones, are no longer in the South 

African Huseum's collections. A 2nd phalanx (9664) and parts of 

a radius (9054! 9632A) , which apparently belong to the Saille 

individual, are still available, as are the following: 

For'e- and hindlimb: 

8487A - D Metacarpal, metatarsal and restored femur and tibia 

of a single individual. 

Forelimb: 

16691A - C Restorpd humerus, ulma and radius. 

8377 Parts 01 left: and right humeri, ulnae and radii. 

20743 - Radius and part of an u1na. 

11202B, 12781 Humeri lacking proximal ends. 

4331: 9-ii5, 13715, "IA763, 16670, 16795, 20216, 20217, 20416, 20422 

Distal ends of humer'i. 

273, 11156, 11202A, 20429 Ulnae lacking distal ends. 

270, 5684 

11154, 11 155 

Ulnae lacking distal ends and parts of proximal ends. 

Pr"oximal and distal ends of a radius. 

5845, 11510, 20040, ?0641 , 21010 Proximal ends of radii. 

20430 Shaft of r'adius. 

8869 Di s tal e!ld of radius . 

6510 Pi s iform. 

598, 3794 , 8605, ~ 1 27 Metacarpals. 

Hindlimb : 

20284 Proximal end of f emur. 

105 Calcaneum . 
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{22 Helkbos 

}1b 143 Left mandi bulcu' fI'agment with P4 and M,. 
Mb 603 Right mandibular fragment with part of P4· 

Mb 561 Distal end of I'adius. 

Mb 576, Mb 659 Incomplete metapodials. 

{32 Swa!'tklip 

Z T,'l 100 Inc()mple te braincase. 

ZW 1 C1 Inco:-aplete braincase. 

ZW 1447 - Fragment 

left r1 

()f facial 

13, part 

regior_ with right and 1
3, and 

ZW 3789 -

Zvl 131 

Right 

to 

maxillary 

2 of C, and P. 

fragment with p3. 
3 dp , dp 4 and M1 just 

and 4 P • 

ZW 106 

Lpft me»:illary frogment with 

e!'Upting, and une:r'upted £" p3 

Left maxillary fragment with 

p3. 

dp2 and 3 dp , and unerupted 

ZW 122 Left a'1d right 4 dp • 

Zvl 1872 - Left dP4. 

ZH 1457 and others Fragments of unerupted I>er~anent teeth. 

Zvl 3492 - Part of the shaft of a humeI'Us. 

ZW 2800 - Ulna lacking distal end and part of proximal end. 

ZW 350, Z1" 526 Proximal and distal r.:nds of a radius. 

Z\" 1 040, ZVi 1789, Z'" 3240 - Metacarpals or parts thereof. 

Z'" 3419 - Distal -=nd of a tibia. 

Z\v 2533 - Incom;>lete metatarsal. 

Z\\T 237, Zltl 1775, ZW 2796, Z\.[ 3276 1st phalanges. 

{4) Sea HaI"le5~ , Saldanha 

S 129 Right maxillary fragment with alveoli of £" p4 

and p3 just er'Upting. 

s 208 Incompl~te right P4· 
S 237 Metaca:i:'pal. 

S 230 Calcaneum. 

S 130, 0 234, s 715 Metatarsals. 

S 241 2nd phalanx. 

DESCRIPTION: 

and 
1 

1'1 , 

The study of this material was ham~eI'ed by the lack 

of adequate compc>.l'ati ve mater i al. Most of the cranial specimens 

belong to juveniles and only a single skull of a young modern 
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lion was available, although 27 adult skulls were examined in 

the course of the study . Only seven c0mplete skeletons were 

available, of which six belonged to zoo specimens \-,hich suffered 

from rickets . The seventh belonged to a large male from 

Botswar.~ (SAM 3985). 

Sea Harvest 

The ~ea Harvest maxillary fr'agment, S 129, belongs to an 

inui vidual which \-las slightly older than that represented by 

tr.e only juvenile skull in the comparative series (SAM 36663). 

The fossil dp3 had apparently just been shed, while that of 

the skull of SAM 36663 is still in position, but in the proce5s 

of being forced out by the erupting plJ.. The fossil is similar 

in size to corre~ponding par'ts of the modern specimen, but they 

differ in that th~ modern one has a fully erupted p2, whereas 

in the fossil this tooth is completely arsent. The fossil dp2 

is lost, its alveolus partly overlapping the erupting p3. The 

post-canine diastemc:.. is V~I'y short. The p3 is similar to that 

of modern Panthera leo in 

froT" thE: si zc.. of the p4 

all vbservable respects and, judging 

and M' alveoli, these teeth were 

comparable in size to those of the moderns. 

Most of the Sea Harvest postcranial bones are similar 

in size to those of the large male from Botswana. The except­

ions are a metatarsal II (S 715) and the 2nd phalanx (3 241), 

which 2.re a li ttl::! large!' than the corres~onair.g bones of 

SAM 3985. 

On the basis of the fev specimens available~ it appeal's 

that the Sea Har'vest lion was ccrnparab.l.e in size to modern P. ,., 
leo, but diffe,,: 'ed in lacking pc:.. Although the Sea Har'vest fossils 

are regarded as Holocene in age, the p0ssilJili ty t~lat the lion 

fr'om this site is 

H. Smith 1842) WaS 

the so-called 

dismissed, since 

'Cape 

a 

lion' (1:. leo melanochai ta 

well developed p2 W~3 
present in this v~.riety (vi d'=. infra). 

S,.,artklip 

Some of the S\-,ar'tklip lion specimf!ns have already been 

discussed (Hendey & He:1.dey, 1968), and 2.ltho\A.g):) it was concluded 

that they do not dil'fer from the modern Lorm, a more detailed 

examination hfls Sil0wn that this is not the Cd-se e 

The two incomplete braincases, ZW 100 and ZW 101, belong 



to adults and are similar in overall size to corresponding 

pal'ts of the skulls of modeI'n females (Table 77). However, 

the more complete specimen, Z'VI 100, dif,fez's from the moderns in 

having a broader occiput dorsal to the occipital condyles. The 

occipitz.l width expressed as a percentage of the braincase 

length is greater :"n the fossi 1 than i~'l both males and 

females of the=> comf'arati ve series. The post-orbital !'egion is 

also relative'_y bz'oad. 

The ',:mout: fl 'agment, ZW 1447, aYld the maxillary fragment, 

Z\~ 3789, eviden'Lly belong to mature adults, since both have worn 

teeth. ZiV 1447 compares in size to corresponding parts of the 

skulls of modern males and is remark.:\ble only because the p2 

is smaller than those of the compaI'ative series (Table 79) • 

This suggests the possibility that the Swartklip lion was 

ancestral to that from Sea Harvest, a variety in which p2 is 

los t. These local fossils ar'c regarded as belonging in a 

line2.ge 

ized by 

distil-lct £I'um other 

the reduction ana 

The p3 of ZW 3789 

lions ' and one 

eventual loss of 

is within the 

which 
p2 . . 

size 

is -::haI'acter-

range of 

vaI'iation observed in modern males, while the p2 alveolus is 

similaI' in size to that of Z'Vl 1447. 

The juvenile maxi llary fragmer. t, Z'VI 131, is laI'ger than 

those of the Sea HaI'Vest specimen, S 129, and the modern juv~nile, 

SAM 36663, although it belongs to an individual which was onto­

gene~ically youYlger than both these specimens. The dp4 is still 

position and the 
1 

and M, aJthough 

is only 

unerupted 

just 

only 

staJ: ting 

~artly 

to erupt. The p3, 

larger 

than the 

dp3 is 

case of 

Although 

cO:CI' '::' sponding teeth 

larger than that of 

the dp3 of ZW 106 

ZW 106 belongs to 

or eru~ted, are 

ir. the cOJ,~pcU'ati v~ sc:cies, whi Ie the 

SAM 36663. The same applies in the 

and the dp ~ of ~W ' j '072 ('rable 78) • 
'-t 

a yotmger indi vi dual than S 1 29, it 

h~s a longer post-canine diastema and an unerupted p2 in the 

maxilla, a furthe r indication of the contrasting nature of this 

I'egion of thf: skull of the Swartklip a!"ld Sea HaI'vest lions. 

ized by 

I'educed 

To sum up, the S\"rartklip lion is r.l?parently chaI'acter-

a relatively 

P2 1 . , en aI'ge::t 

short bI'ainr::ase and broad 

pos teri or cheek tee th, \-/i::h a 

occiput, a 

corresponding 

enlar'gemen t o f:' t:~ ": pos t e :ciol' part of the maxilla. 

The postcranial skeleton is little different in size 

to that of the laI'ge modeI'n male, SA?1 3983, although the phalanges, 



Table 17. Dimensions of the braincase of the Swartklip Panthera leo, compared with those of a series of modern lions. 
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Table 7 8 . Dimensions of the deciduous teeth of the S\vartklip P~nthera J.eo, compared ,'Ii th those of a young 

modern J.ion. 

dp2 d p3 dp4 d
p4 

J. b J. b 1 b 1 b 
---

Ztv 131 - - 26,8 15 , 5 8 , 0 14 ,7 - -
- -

p.. ZH 106 3,8 2, 9 27 , 0 15 ,0 - - - -
.r! 
r-t 
.!<: 
.p 
H ZW 122a 8 , 4 14,2 ttl - - - - - -
~ 
U) 

Zt'l 1872 - - - - - - c20 ,1 8,0 

r::: ]1 H 
Q) 

SAM 36663 24 , 5 13, 8 17,7 6,9 'd - - - -
0 . 
~ P-. / 
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a me t acarpal V ( zrN 1040) and the ulna (ZW 2800) are larger. 

If . t he lar'ger spec;i.mens belonged to males and the others to 

females , it would indicate . that the overall size of · the S\vart­

klip lion was gr'cate!' than that of modern P. leo. This species 

would then havt:! been like others from Swartklip in that it 

was l arger t han its modern counterpart. 

11elkbos 

The Melkbos specimens, with the exce~tion of Mb 659, 

have already been descrioed (Hel1dey, 1968), and they too differ 

fr'om the corresponding parts cf modern ;:>. leo in their larger 

size. The additional specir.;en, a metacarpal V, is also larger 

~han that of 'the mod~rn comparative specimens (Table 81). 

Elandsfon1:ein 

The Elandsfontein skull, which wi:!.l fI'esumably be desc:::'i­

bed in detail else\oJhere, is appreciably laI'g~r than the skulls · 

of modern lions and it has alI'eady bef:'n suggested that there 

might: be a close relationship betvleen this form ane. that from 

Melkbos (Hendey, 1968). 

In general, tl':e postcranial bonl;:3 from this site are 

as large or laI'ger than those of the available modern P. leo 

specimens, although an appreciable size range of vaI'iation was 

obse:'ved in those skeletal elements which are represented by 

seve:'al specimens (i.e. humer'us, ulna, radius). The best repre­

sented of the bones is the hume:'us and fif~een specimens 

telongL-..g to at least thirteen individuals are known. The size 

0.ifferenct:! between the smallest and the le::'gest of the humer'i 

appears to be rather more than would be expected in a single 

population, although: in view of the inadequate comparative series, 

this is a some what subjective judgement. HO':!ever, the size differ­

ence between t he humeri of the laI'gest melle · and smallest 

femal F! in the comparative series is only about 16%, vrhile the 

difference bet"/een the largest and smallest humeri in the 

Elandsfontein ser'ies is about 33%, 01' t'"ice as much. Consequently, 

it is possible that more than one form of the lion is 

r epresented at El andsfontein 1 as is . the case with other species, 

al though in ~his insta..'1ce t he nature of the preservation of 

the specimens did not suggest this. In fac t, it might be 

expected that the preservation of one of the smallest specimens 

(16670) and the largest specimen (1 6795 ) wou.ld suggest that they 



Table 79 - Dimensions of the teeth of fossi l ~~~ ~ f rom t he south-westernCape Pr0 v~nce, compared wit h t hose of 

recent southern African l ions 
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both belong 

The 

belong to a 

wi th t~1e Cornelian e~ement in 

mate:'ial may 

large felid 

actual1~l include 

other than the 

the 

some 

lion 

fauna. 

specimens which 

and some of the 

smaller bones approach those of the Langebaanweg ? Hachairodus 

in size (Table 80). Large machairodonts are known from the 

Makapanian, namely 

(Broom, 1939) and 

}Iacha ir'odus ' t:cansvaalensis from Bolt's Horkings 

? Epimachairodus sp. from K!'0mdraai (Ewer, 1955c), 

and one of these, vI' a rela'!:cd form, rr.ay hav":! survived into 

the Cornelian. Th€. absence of cr:anial remaii!3 of a macho.irodont 

lar'ger than Megantereon is r..ot t:Iecessari l.y significant, since ehe 

Elandsfontein Meg2~ltereon itself is apparently r'epresented only 

by the incvmpl€:te mandible of one indi vidual. 

It is possibly significant that the relat:i.vely small 

humerus I'efer:ced to earlier ('6670) exhibits pathological condi­

tions similar to those observed in other machairodont bones 

from the south-western Cape (vi_de s~lpra). The pathology of 

16670 includes osteoporo:::us in the regi('n 0f the olecranon 

£'ossa, bony 'lipping' of the articular surface and eburnation. 

No similar pathology '-las observed in any of the other specimens 

I'efer'I'ed to P. leo. 

The identification of a large machairodont in the 

Elandsfontein assemblage Can clearly not be substantiated on 

such slender evidence, but there is at least a possibility 

that a lar'ge machairodont was contemporary \vi th the smalleI' 

Megantereon. This possibility is ::ot refh:cted in the list of 

carni vo.: 'es identified at Elandsfontein (Table 84), although a 

provisional listing might have been wan'ant':!d. 

In o:rder to illustrate the Cieg!'ee to which the lion 

postcranial bones EI'om the south-\O/esteI'n Cape differ in size, 

meaSUI-ements of one typical example, the metacarpal V, are given 

in Table 81. 

DISCUSSION: 

Although all the fossil lion specimens from the south­

western Cape ar'e here referI-ed to Panther-a leo, it is evident 

that none of the forms represented is identical to the modern 

vaI'ieties of this species. 

The S,"al'tklip and Se a Harvest liO;1~ appaI'ently belong 

in a lineage distinct from t hat which led to the modern South 



Tabl e 80 . Dimensions of l a r ge f e lid humer i f rom El andsfonte i n , compared with t hose of modern Panthera leo 

and the Langebaamleg Machairodus . 
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'llable 81. The dimensions of Panthera leo metacarpal V from t he south-v-res-cern Cape Province, compared v-rith a 

series of modern specimens. 
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African P. leo .:md the large Elculdsfontein form might also be 

a member of thi :: southern lineage. This lineage may have 

become extinct quite early in the Holocene since it is last 

recorded in the Sea Harvest assemblage and the lion present 

in the cu'ea in historic times was apparently f. leo melano­

chai ta, a skull of which is i.'ecorded from Betty's Bay in the 

vicini ty of Cape Iiangklip (Meester', 1971). 

An indication of tr4~ taxonomic. status "'Thich should be 

afforded to a pOl'ulation of lions characteriz.ed by the reduction 

and eventual loss of a checktooth is evident from a well 

documented ex~~ple of a 

Todd (1966: 520), in his 

of Asiatic li..J!1s! .found 

is ••• a corrur.on t~'ai t in 

similar development 

study of the only 

tZlat the "fusion of 

Gil' li ons ••• (arid 

in modern P. leo. 

surviving population 

the 

the) 

I'ootS of Pm3 

ausence of 

thi s tooth appe aI'S for the fi rs t time i:1 a skull of c. 191 C 

and appecu's to have increased in i:.cidence among skulls of 

animals which died bet\':~en app::'oximately 1953 - 1963." The cranio­

logical dii'feI'er.t:.es between the modern African and Gil' lions 

are probably no greater than those between the Swartklip and 

:)ea Harvest lions and their r::ore nort:hc.rly contemporaries. In 

order ' that the present study be consistent in respect of the 

taxonomic recognition given 

absence 

an apparently major difference such 

of a cheektooth with the consequent 

lineage, the south-wes tern Cape lion 

as the presence or 

of a distinct r'eccgni ti on 

should be z'eferred to a new spe:::ies. of the 

:Lions 3ho\vs that such a step is not necesscu'ily vlaz'I"anted. 

furthermore, since the local fossi 1 car'll';' VO!'= s have not been 

given new subspecies .:'lames either, the lion material is 311 

referred simply to P. leo. 

Gil' 

Lions of 

from Sterkfontein 

(E'ver 1 1 956~) • All 

Makapanian age 

U: • sh?wi Broom 

are known in South Africa 

1948), Sv:a!'t:-r::rans and Kromdraai 

aI'e poorly represented. 'i'he Sterkfontein lion 

is very large, that from Swartkrans is comparable in size to 

modern f. leo, w'hile that from 

differences, coupled. 'vi th those 

Kromdz'aaj is laI'ger. These size 
-

evident in the south-w'estern Cape 

fossils, indicate that the lion, like Canis mesomelas and other 

species, underwent size changes through mUCh, if not all of the 

Quaternary. 
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THE CAPE L1 OIl' : 

J1ention \"as made earlier of a number of species of 

'C ape' mammals such as the quagga, Cape warthog and blaauwbok, 

the distribution s of which were lar'gely cOYlfined to the mOre 

southerly parts of the African continent and which became 

extinct during the historic period. The Cape lion, Panthera leo 

melancchai ta, is the only carnj vore incluJed i!1 this category of 

mamma ls and, as such, it is :-'elevant tv the present study. 

Hamil ton Smi th ( 184::» described the Gape lion as fo11o\"s: 

liThe species is of the largest size, with a bulldog head; the 

facial line h , much depre.ssed between the eyes; lar'ge pointed 

ear's edged -with . black, a great maYle of the same colour 

extending beyond. '~ne shoulder's; a fringe of black hair under 

the belly; a very s tlD~t tai 1, . and the str'uct<.tre in general 

proportions lower than in other liC:'lS." 

Since the Sea Har'vest lion is su?p0sedly Holocene in 

age, it seemed possibl.e that it could perhaps have been the 

'Cape lion' '''hicn is represented at the site. The kno'tm post­

cranial bones suggest that it was largt:: and it thus conforms 

to the first of the statements in the diagnosis. In addition, 

the loss of p2 and very short post-canine diastema may well 

have fo!'e-shortened the snout so as to give it "a bulldog 

heaCi:'. However, the Sea Harvest lion is definitely different 

from - other specimens '''hich are a-:.:cepted as ~ Cape li ons' • 

lo1azak (1964) listed eight specimens preserved in 

various collections: while Heester (1971) de3cribed an additional 

skull and r eviewed thl~ cr'aniological cha:::'acters of the s-Ilbspecies 

on the basis of the three recorded skulls, the other two havin~ 

been described. by Lundholm (1952) and Hemlner (1966). TheI'e ar'e 

three skulls in the SO<.:.th AfricCh'1 Museum's collections which 

must now be adde d to th~ list of specimens. 

The fi:::'st, SAM 35121, is the skull of a female which 

was removed from a m01..U1ted specimen i~ 1896. I ts skin \.,as 

de s tr'oyed. Thi s specimen and another, a male, \veI'e acquired from 

the South African Literary and Scientific Institute when the 

collections of thi s organi zation v:<O' re taken ,)Vel' by the newly 

founded ~ outh Afri can Museum in 1855. They were appar ently part 

of t he collecti on made by Si r Anc.r'e ,,, Smith prior to 1837 and 
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are likely to hove come from the Cape Province. Smith did 

collect specimens from north of the Orange River, but apparently 

none of these :;:'emained in South Africa. The possibility that 

these two spe cimens .,ere Cape lions has 10ng been recognized 

(Anon ., 1955), but the surviving skull has not hitherto been 

described. There is no record of the fate of the compCll'lion 

specirn.en, although i"t may have bef~n . destroyed before 1896. 

This skull is large~y intact and -"'t ll preserved, 

altho'ugh the left p2 and sC':rne incisors are lost. At least 

three of the missing incisors ",ere shed during life and this, 

taken in conjunction with tooth weal' and su ture closure, indicates 

that the skull belonged t::> a fairly aged individual. The brain­

case has been dama.ged by a bullet 3l:1d there is an entry 

wound abuut 15 mm in diameter in the basi-sl·henoid and an exit 

wound twice that size in the left pariet.:.l. It conforms quite 

well ill size with the two previously r~corded female Cape lion 

skulls (Table 82). 

The second specimen, SAM 7529, also belongs to a female, 

but it is poorly preserved and ic.:;ks t!~e mandible. It was 

found on the farm Bergplaats near Rooihoogte in the Beaufort 

West division of the Cape Province and was presented to the 

South African Mu.seum in 1903. It lacks the right zygomatic 

arch and all the teeth, while the right maxillary, frontal and 

occipital regions are damaged. It is also si::lilar in size to 

t!'!e previously recorded female Cape lion skulls. 

The third skull, SAM 33425, is that of a male arid was 

found in a c ave near Studtis in the vlilloHIT,c!'e district of 

the southern CCI.pe Folded ~roun tains in 1948. It is remarkably 

well preserved and still has dried out sof t tissue adhering to 

it. This is not u."lexpected since Studtis :.s in an arid area 

and dry conditions in sheltered situations c an result in the 

good pI'eservation of animal l 'emains through dessication. The 

skull is t hat of a fairly aged =.ndividual. Parts of the nuchal 

cres t and left mastoid process, the left C and right C' are 

damaged, while the left p2 a..'1d some incisors were lost during 

life. It is similar in size to the . previously described male 

Cape lion skull and is larger than thos~ of the females. 

The last lions in the Cape Provincp. weI'e ki lled in 

the eastern Ca.pe between 1842 and 1858 ( Harpel' , 1945 ). Sir 

Andz'ew Smi th did his collecting in South Africa between 1821 



Table 82. Dimensions of thE' skuils of Cape lions ( Panth~ leo melano(':.:lo~) corrpared ;-li th those of 

series of other southern African lions 
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and 1836, so that SAN 35121 must have been shot during this 

period. Both the Rooihoogte and Studtis specimens probably 

date from the early part of the 19th Centur y as well, 

although this is by no means certain. Stu;:1tis is in a 

x'emote area in the southern Cape mountains and it is possible 

that some lions survived there later than elsewhere in the 

Cape Province. It is in these nllJuntains that the last surviv-

ing population of Equus 7.ebx'd. zebra is found, which is an 

indication that the area offers the potential for late survivals. 

Meester (1971: 28) examined the crauiological characte ~'s 

which have be:: en used to distinguish the Cape lion from those 

occurring further nOI'tl-t ar.d found that "in view of the lack 

of agreement in skull features evident amon~ the lmly three 

specimens known ••• the discover'Y of i'm'thC!r :naterial might still 

.£urther complicate the task of diagnosis, and perhaps even 

render it altogether impossible. II The new specimens do not yet 

coni..i.rm Meester's fears and they too can be distin8'uished from 

tht:: northern varieties. 

Meester showed that the ::luzzle width (base canine 

width as a percentage of greatest length) is one of the more 

useful distinguishing characteristics of Cape lion skulls and 

. this is substantiated by the new specimens (Table 82). The 

obse:::'Ved differences between the Cape lions and others are, 

ho,.,rever, very small, especially Ll view of th~ number of 

::.i>ecime:1s involved. The least difference observed is only 0,6% 

ror females and 0,3% for males. 

The male skull also differs s:Lightly in occipital 

length (Condylobasal length as a percentage of greatest length), 

\-lith the least difference being 1%. The Rooihoogte female is 

also outsidE". the range observed in the comparative ser'ies, but 

SAM 35121 is not. 

In the study of tile lion cran::'a f::: 'om Swartklip, 

standard skull measurements could not be taken oYiing to the 

incompleteness of the fossils. One of the ratios calculated was 

the occipital \/idth expressed as a percentage of br'aincase 

length, and it was found that both the South African Museum's 

female Cape lion Skulls diffex'ed from the modern females in 

this I'espect (Table 77) • Foul' of the male skulls compared 

closely to both male and fem ale Cape lions I but curiously they 
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were the skulls of zoo specimens, while the skulls of the 

wild males differed fI'om the Cape lions. This indicates that 

in the Cape lion the braincase is shorter relative ' to 

occiput ,,,idth. This is probably just another way of illustr­

ating the someti.mes distinctive occipital length of the sub­

species. 

HemmeI' (1966) c,;1phasized the va:ue 02 M1 breadth in 

iden'!:ifying Cape lions and t!:ese teeth in the ne", specimens 

cu't:! indeed broader than those of' the cumpa.:'ative specimens 

(Table 79), the dif rerenc,~ being especially narked in the cas = 
of the fem~les. 

Although Meestel ' "!lay ultimately be proved right and 

the Cape lion ma~ be found to be n0t reacily distii:~guishable .,. 
from other varieties in respect of ::"ts sku:l charc..cters, on 

the basis of the specimens presently known, the following 

characters may be said to be indicative of P. leo melanochaita: 

(1) The mU7,zle is re1.ahvely broad. 

(2) The occiput is relatively short and broad. 

(3) The lower carnassb.ls are re~ ati ve]y bI'oad. 

The Betty's Bay specimen described ' by Meester (1971) 

suggests that it was the Cape lion which inhabited the south­

western Cape during the latter part of the Holocene, although 

sinc~ this specimen is from near the boundary between the 

south-western and southeI'n Cape r'..:.gions, it i.:l possible that 

the Cape lion vas never present elsewhere in the for'mer 

region. Neither the bontebok nor the bi.aal:.wbok cu'e recorded 

from the south-western Cape late in the Holocene, so it is 

possible that the lion encountered lucaHy by ecu'ly Em'opean 

settlers was a descendent of the Sea Harve£t vcu'iety and not 

the Cape lion at all. 

The situation in respect of the characteristics of 

the local Panthe ra brunnea and Canis 

mesomelas populations will only be resclved as more specimens 

of these species are i'ecovered. Thex'e are, however, some suggestions 

that locally endemi c vcu'ieties were represented in the south­

western Cape. 
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SUBORDER FISSIPEDIA 

Unclassified specimens 

As \lith the material of Pliocene age, there were a 

number of specimens in the Quaternary fossil assemblages which 

were not identified, although they clearly be10ng to fissiped 

carni vores. The u.nclassified speciT1ens are mainly postcranial 

bone,; and fragmentary teeth ctnd none suggested the presence 

of' a species other than these alI'eady listed . 
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GENEI{AL DISCUSSION ON THE CAP.:nVORA 

A striking f eature of the fossil carnivore assemblages 

from the south-'.restern Cape is the variety of species that are 

represented ( Tables 83, 84 ). In no instance , however, is t he 

numbe ,,:' of species in ar!y one assemblage in - excess of the 

number which might be expected of a fauna in an African 

context. Ther e are defini te records of at least 24 carnivore 

species from the histori c per'iod of the south-western Cape and 

the most recorded in a fossil assemblage are the 20 from the 

Varswater For mation at Langebaanweg. 

All extan~ f amilies of Africa'>} Carnivor3. al'e represented 

loca lly, while the Ur~idae are an i'\ddi tior~ ';:0 the list. Most of 

the extant African genera are recorded, the most notable exceptions 

being Acinonyx 211d a number of mustelids and viverrids such as 

Lutr a and Poecilc1gale. Although the absence of such forms may 

be due to inade quacies in the fossil and x'ecent records, it is 

much more likely ttat they were never present locally. 

The patte:::'Zl. of similarities and differences bet~.'een the 

modern cal'ni vores and the various fossil assemblages follows an 

entirely predictable pattern, with the resemblance at different 

taxon omic L~vels der::reas ing wi th the increasing age of the 

assemblages (Table 85). About 50% of the genera recorded from 

the late Pliocer,e art: now extinct, but only one of the 

recor ded Qua te!'nary genera 1S extinct. The !'elative ages of the 

pr'i ncipal local fossil manunC'l,l occurrences were already established 

pri or t ':l the commencem~nt of t he presen t study and t he carni­

vores have s erved to substatiate the ear'lier conclusions, while 

in the case of the Elalldsfcn te i n f auna t hey provided the first 

definite f aunal ev.i.jen<.;e i ndilZating that the a ssemblage is not 

homogeneous. 

Before t he significa..'1ce of any element in a fossil 

mammal fauna c an be assessed, it is necessary that t be identity 

and phyletic r'ela tions hi ps of the individua l species be deter­

mined. In t he c~ se of mos t of t !1e south-western Cape carnivor es 

t his basic requj'T'e:ment ",as e stablished c-'1.d the ir' r e l a tionshi ps 

are clear . In sumjl':ing up the present state of knowledge of 

t he local c aj;'niV01'es, it i s c or.veni en t to c on s ider t he pinnipeds 

and each of the fiss i pe d f amilies i ndividually . 



Table 83. The late Pliocene Carnivora of the VarS\'later 

Formation, Langebaamveg, ape Province. 
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Hyaenidae Species E 

Machairodus sp . x 
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Table 84. The Qua te r'nary Carni vor'a of the south- western Cape 

Province. 
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SUBORDER PINNIPEDIA 

+Hydr'urga leptonyx x 

Lobodon car'cinophagus x x 

Mirounga leonina x 

Arctocephalus pusillus ? x x 

+Arctocephalus gazella ? 

+Arctocephalus tropicalis ? 

SUBORDER FISSIPEDIA 

?Canis sp . x 

Canis mesomelas x x x x x 

Canis terblanchei x 

Vulpes chama x x x x 

Lycaon pictus x x x 

+Otocyon megalotis ? 

Ictonyx striatus x x 

~·~e Hi vora cf . capensis x 

- ': ~::":'\ . .:': ~ ~ ~2..?e,!:.s~s x x x x 

_!. .. ........ : ... :.-x :.::-.-; ::..:: 5 :. :3 x x 

V::" n:~:::· !·2.. ci \-etta x 

+Genetta genet ta x 

+Genetta tigrina x 

Herpestes ichneumon x x x x 

Herpestes pulverulentus x x 

Atilax paludinosus x 

+Cynictis penicillata x 

Suricata major x 

Hyaena cf . bellax x 

?yae~a brunnea x x x x x 

':: '>--::;. ":~ crocuta x x x 
... '!'! (..,,:€::'r::s cristatus x 



Table 84 . ( continued) 

Hegantereon sp. x 

Felis libyca x x 

Felis serval x ? x 

Felis caracal x ---
Panther'a pardu5 x x 

Pan thera leo x x x x x --

* Pleistocene species only 

+ Not known locally in a fossil state 
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PINNIPEDIA: 

The south-",estern Cape fossil recor'd of the Pinnipedia 

is very inc.:ompl-=te and only the Langebaanian Prionodelphis 

capensis a'1d the Holocene Arctocephalus pusillu£ are compara­

tively ",ell represented. The local late Cf::nozoic history of 

this group h?.3 apparently centred on the replacement of the 

Phocidae by the Otariidae (Hendcy, . 1972~) . The former are no., 

represented on 1;' by occa:::ional stray individuals of Antarctic 

and sub-Antarctic species, .... 'h::.le the Otariidde are rcpreseJ"lted 

by large permanent colonies of Arctocephalus pusillus, 'while 

individuals of sub-Antarctic £;>ecies p:r'obably also stray onto 

the local CO?S tline • 

A. pusillus is known fr'om a numDer of Holocene fossil 

occurrences, mainly Late Stone Age r.oastal m:;'ddens, while there 

is at least one record, that from the Saldanha Lime QuaI'I'Y f 

wi:ich may date bacK to the Pleistocene. There is a suggestiuIl 

that species such as Mirol'nga leonina and Lobodon carcin,)phagus, 

which ar'e today lar'gely confined to highe .. ' lati.. tudes, were more 

commonly represented e;> .. rlier in the Holocene, and perhaps alst') 

the Pleistocene. The local presence of these SPecies in gI'eater 

numLers than at pr~sent may be I'elated to the colder periods 

of the past. 

The only ~hocid, and in =act the only pinniped other 

than Ar'ctocephalus, \.,hich still has permanent colonies on the 

coast of Afr'ica is 'Che Hedi teI'ranean monk seal, Monachus mOllachus, 

whose range also exti:nds onto the \·,est coast of North Africa. 

This is a cf!clining s:;:>ecies and may be a relict population 

descended fro;:1 the gene":'alized monachine \o!hich "'as probably 

ancestral to all. ether J"embex's of the subfamily (Hendey, 1972~). 

The Lc:..l1gebaanweq .?riori vd-=lp his is in certain I'espects inter'mediate 

in char'actf'I' betwe -=n .Hona~hus and the other- extant monachines 

Leptonychotes, O:runatuphoca, Hydrurga, Lobodon and Hirounga (Hendey 

& Repenning, 1972). Perhaps significantly the South Afr'ican and 

Argentinian I'ecords of Prionodelphis ar'-= inter'mediate in age 

bet\Veen the al'lcest:;:'al monachine of the European l1iocene and 

the extant species\ and they are i.nter·mediately si tuated between 

the survivin g pcpulations of Monachus in low latitudes and the 

main area of mo,j,e rn monachine distribution in southern high 

latitudes. 
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The suuces.5.f'l.tl radiation of the otariids at the expense 

of the phoci0s ir. southern mid-latitudes is 'Jne of the more 

remarkable aspects of pinniped 

space of 

evolution, since it \'/as achieved 

in a x'elati vely s hort 

decline of an extremely 

time and it involved the 

compl~tely 

Hemisphere 

dominatt'!s 

CL.'1.d the 

the 

high 

successful 

pjnniped 

lati tudes 

family, being the 

populations . of the 

of the Southern 

one which 

Northern 

Hemisphere. 

CANIDAE: 

Al though the Canidae are a morphologicalljt conservative 

group of car'ni vores, th.:!y have been very successful ;:md the on~y 

continent on which they have not becomE: establi.3hed in a 

natural state is ~ltarctica. In 

occurring canids are the jackals 

(Vulpes spp., FeLecus sp., Otocyon 

Africa 

( Canis 

sp. ) 

tcday the most commonly 

spp.), while foxes 

and a hunting dog 

(Lycaon sp.) are ~ ur were, also Fidespread. Fenecus and sE:veral 

Canis and Vu~pes species are north or no!'tl1.-east AfI'ican forms 

belonging in the P2'.la~ar·ctic region or only mar'ginally in the 

Ethi.opian region. 

Canis mesomelas is an essentially southern African 

jackal whose range extends also to East Africa, while C. adustus 

is a tropiL'al speci..es which only Occurs in the mOre northerly 

parts of southern Africa. The Asiatic jackal, C. aureus, is found 

in Africa only in tLe north and north-east. These three s?ecies 

may have had their origins in South Africa, East Africa and 

Asia r e spectively. 

its 

to 

C. mes omelas is an extremely 

earliest records date back to · the 

survi ve today even in areas .,hel'e 

made to bring c.bout its eradication. 

similar to the N'J:i: t h American coyote 

which has actually extended its range 

1961). 

successful species and 

Makapanian. It manages 

persistent efforts are 

In this respect it is 

(~. latrans), a species 

in rE:cent years (Cahalane, 

The pattern of distI'ibution of the true foxes (Vulpes 

spp.) is essenti~.lly similar to that of the jaCkals. V. vulpes 

is a Palaearctir species with a limited d:istribution in North 

Africa, 'i.' pallida 2.:1d V. rUppell i are distributed in the more 

arid par ts oJ:' tropical North hfrica, while V. chama is a 

southern African species. The foxes have more r es tricted ranges 

than the jackals and the I'e is no tropical equivalent of C. 
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adustus. The absence of Vulpes from much vf tropical Africa 

may be due to its ecological niche being occupied by C. 

adus tus • The l'e c or de d di s tI'i bu ti ons of Vul pe s and C. adus tu s 

suggests that a mutually exclusive inter-relatic..nship exists 

between them (see l)or~t & Dandelot, 1970). 

The hi3'hly specialized, insectivorous Otocyon megalotis 

has a discontinuo'vls distri~ution in sub-Saharan Africa, \11 th 

one range centred in East Africa and the other in the arid 

south-western pa't:'ts of the continent. It is one of the species 

whose distribution suggests the previous existence of a south- ' 

west to north-east aI'id corridor in Africa (vide supra). 

but 

Lycaon pictt~s \1aS once 

in common \vi th other large 

\Videly distributed in Afr'ica~ 

predator: its range has been 

considerably reduced as a r'esul t of hu.rnan acti vi ties. 

'fhree of the five canid genera represented in AfI'ica 

are endemic to the cC!ltinent (Fennecus t Otocyon, Lycaon), although 

Lycaon is also :::eco:cded in the ?leistocene oJ Europe (Kurt~n, 

1968). Eleven canid spe~ie!: are still extant, of \Vhich only 

two (Canis C!.'lreus, yul?es vuli'es) are also redorded in EUI'asia. · 

In general, the fossil record of the Canidae is good 

and this is essentially true 

Cenozoic, although one of the 

of the south-v.restern Cape late 

curious features of the Lange-

baanweg faUlla is t~le fact that this family is so pooI'ly 

r'epresented. The P00't' r'epresentation in a Pliocene fauna of a 

highly successful marr~alian f~nily which had its origins in 

the Eocene is obviously of some significance and a possible 

explanation is tha t the La:--,gebaanweg Vi verI'a leakeyi filled the 

ecological niche ... .'}1 ich was later to be occupied by the jackals 

in this and other' areas. Y... leakeyi \,ras similar in size to 

the modern jackals and its dentition resembles that of Canis. 

In contrast to '(he Langebaany,e g recoI'd, medium-sized canids are 

particularly .,ell repr'esented in the Quater'nary of the south­

\Vestern Cape, while ViveI'ra is either extremely rare, as at 

Elandsfontein, or not represented at alL 

Cani~ andyulpes apparently had their origins early in 

the Pliocene of El..'.i:'asia and North America respectively, while 

Viverra waS alreC:ldy established in Europe in the Niocene (Romer, 

1966) • Consequen tly, it would not be sux'pr'i sing to find tria t 

ViveITa was alx'eady established in Africa before either of the 

canid genera and that the latter only reached the most southe rly 
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parts cf the con tine:n t late in the Pli ocene. 

not an 

The modern African civet, Viverra 

active competitor wi th canids o,t 

~ivetta, is 

comparable 

apparently 

size. It 

is an omnivorous species ... Ii th a dentition modified accordingly, 

so that in thin respect it is very different from Canis and 

Vulp~, as well as ,hom the Pliocene Y.... le"~(eyi. The sUI'vival 

of Viverra in Africa is therefore ascribed tv the ract it 

underwent a ~hange in habits during the Pleistocene, so :oemoving 

itself' from compe~..i.. tion with the . canids. 

It i'~ wcz'th noting that ~n southeI'n Asia there is a 

civet with a dentition similar to that of V. leakeyi, namely, 

Y.... zibetha, ",hich overlaps 

aureus. In this instance 

in its range with the jackal, £. 
the suggested cOIllpeti tion between the 

civets and jackals must have been resolved in some other way, 

and it probabl:; ~llustrates the point that cha~_lenges and 

responses in mammC'.lian evolution are far more ccmplex than 

would. appear fro::l the preceding speculati ·~ns. Nevertheless, the 

hypothesis p.ccsented here to account . for the natm'e of the 

local record of Canis, Vulpes and Vi vez·.ca could offer ut least 

the basis of an exp I ana ti on. 

The 

known, but it 

partly because 

generic identity of the Langebaanweg canid 

is perhaps more likely to be Canis than 

of its si ze and partly because Vulpes is 

is not 

Vulpes, 

much 

less commonly represented in the local Quaterr.ary record. Both 

genera are recvrded during 

have . been present in South 

the Makapanian, !;O 

Africa du.z'ing the 

beth may also 

L.:ngeba.:.nian. 

Lycavll :'s a genus which is appax·ently confilled to the 

QuateI'nary. Th~ absence of even an ancestral form at Langebaanweg 

may be the result of a faulty I'ecord, since these animals are 

rare as fossils. On the other hand, the- sugg·est i on was 

inc.Luried cur~orial 

made 

and eaz'lier that the; i.angebaanweg 

more actively predaceous forms 

forfex) al1.d these species may 

taken over by Lycaon. 

Hyaenidae 

(tfya2na Species 

have occupied 

B, Hyaenictis pre­

the niche later 

The Pleistocene canids of the south-\vestern Cape are 

all representatives of genera recorded in .::he . area in recent 

times, n~~mely, C~~i s , yulpe s 

tex'blanchei i:: thf' only 

and J:ycao~. The Elandsfontein 

extinct species re ,:orded, but it 

C. 

may in 

fact simply be a primitive form of C. adustus. There is nothing 
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such as 

out an 

fontein 

the Makapc.Llian C. brevirostris \yhich .is 

extant <;ounterpart. \·:i th the exception 

yul~es chama none of the local fossil 

certainly \vi th­

of the Elands-

canids are 

obviously and 

parts, although 

strikingly different 

all the Pleistocene 

from their 

varietit:s 

extant counter­

do differ' in 

some respects .frvln those which are still extant. 

The three mos t commonl~; represented local species, V. 

chama, Q.. mesomelas ' and .!!. pictu~, form 

respect of size and habits. V. chama 

a complementary g.1'OUp in 

is tne smallest anrt the 

modern f JI'm feeds on small mallunals, birds and ins,"=cts. C. 

mesomelas is a medium-sized canid and is capable of preying on 

small antelope and, in recent times, also sheep. Avart from its 

pI'edatory habits, it will also scavenge we kill::. ot other 

caI'ni vores and its less discriminati.ng diet may have contI'ibuteJ 

to its success 

aJ'ld preys on 

Al though each 

as a 

ar-imals 

of these 

species. 

as large 

species 

The large 

as the 

underwent 

Lvcaon hunts . 
wildebeest and 

size chal,ges 

in packs 

zebra. 

dudng the 

Quaternary, the I'elati ve sizes of the local fossil varieties 

I'emained the same. 

The south- western Cape fossil canids shed li tth: light 

on the evolution of the genera represented. 

ments withiJ'1 this family took place largely 

and the local record only reveals the later 

evolution of extant species. 

URSIDAE: 

Significant 

during the 

stages in 

develop­

Tertiary 

the 

Prior to the discovery of Agriotherium at Langebaanweg, 

the Ursidae !"la:.". not be"!n r'ecorded in sub-Sahar'al1 Africa, the 

only other membeI's of tllis family on the continent being repl't::­

sen tati ves of the UrS'iA.3 arctos gI'OUp, which are recorded from 

Pleistocene and Holocene <.;ontexts in North Africa (see Erdbrink: 

1953). The U. arctos group are, in gener'al, north-temperRte forms 

and they entered North Africa during the Pleistocene ",hen 

condi tions wer 'e mor2 tempel'ate than they al'e today, and when 

there existed a land link across what are today the Strai ts 

of Gibraltar in ad.di tion to that in the Suez region. Ursids 

were not the O1!ly Eurasian species to become established in 

North Africa and this region is part of the Palaearctic region, 

'vIi th limi t ed faunal affiniti e s wi th sub-Saharan Af!'ica. In 
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spi te of 

adaptable 

the f3.ct that the UrsLlae have pI'oved a remarkably 

group, tiley were apparently unable to penetrate the 

arid barrier of the Sahar'a Deser't. 

The presellce of AgriotheI'ium in sub-Saharan Africa is 

not completely iillexpected, since d'.~ring the late Tertiary when the 

Agriotheriinae 

change between 

.,er'e radiating, there 

Africa and Eurasia 

was far 

than was 

AgriutheI'ium apparently hild its origins in 

Pliocp.ne and it must have entpred Africa 

more faunal inter-

the case subsequently. 

Eurasia in the mid 

at about this time. 

Since it is recorded f!'om the late Pli:lcene of the extreme 

south of the continent, it must initially have been a widespread 

and successful immigI'ant. 

It WdS suggested elsewhere that ' the principal cause of 

the extinction or lirni tation of the Agriotheriinae was their 

unsuccessful competitiol'1 ,.,ith the radiatin8 Ursinae (Hendey,1972b). 

Ho.,ever ! since Agriotherium was appar'cntly a car'nivorous rather 

than omnivor'ous ur'sid, its extinction car.not be accounted for in 

this way. A. af:::'icanum. was a very lar'ge and appal'er.tly car'nivorou~ 

species and if it was indeed acti,vely predaceous, its prey is 

likely to have included the larger cont.emporar'y herbivoI'es such 

as the giraffids, so 

prey which led to 

cont.i.nen<:. Boiu'liere 

it cannot have been the lack of 

the extinction of Agriotherium on 

(1963: 51) has stated that, IIThere 

suitable 

this 

is no 

doub t that the Afr'ican savannas represent an ideal type of 

habitat for an~ large-sized carnivore or orrm.i.vore 

carni VOl'OUS habits" • This conclusion was based on 

.,i th mainly 

studies of 

present mammal populations, but there is ne reason to suppose 

that it would not have applied in tho2 late Tertiary anJ. Pleis­

tocene as well. 

While the extinction of a species may be caused by 

factors other than competition (e.g. climac:ic changesL it may 

simply be that the lar'ge a,'1d probably chunsy Agriotherium was 

unable to compete successfully vIi th other con temporaI'y carnivores 

such as 'lions' (Panthera spp.), , ... hich :nust have made their 

appeaI'a'1Ce in South Africa at about the time that Agriotherium 

became extinct. 

Alternatively, Agriotherium may have oeen a scavenger 

\ ... hich competed unsuccessfully with the z'ddj ating hyaenids of 

the late Pliocene, there having been more larger hyaenid species 
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during this perivd in time than there were earlier in the 

Pliocene. 

It is possible that in spite of the nature of its 

denti tion, Agriotterium was omnivorous or he,cbivorous like most 

other' ursids. If this 'vias the case, then its extinction in 

other parts of the .... 'orld could be ascribed '. to the rise of 

the ursinae, but this would n0t 3.pply in the case of sub­

Saharan Africa. HOlt/ever', its ext j nction could have been caused 

by u.nsuccessful competition .... ii th an enti!'ely 

group occupying the sam.: ecolcgical nich:::. 

the most l 'easonable possibility would have 

unrelated mammalian 

Iu this instance 

been the terres tI'i al 

Cercopi thecoide a and/or Honlinoidea, which were undergoing a 

radiation in A.frieCl during the late 'Cel'tiary. 

Since AgriothE'rium was successful~y ~stablished in Africa 

during the Pliocene, it might be expected that the same would 

apply to 

therium 

the agriotheI'iine Indo.rctos, the genus from which Agrio­

was apparentlv ~:erived and one; .,hich was also widespread 

Pliocene. Judging from its dentition, Indarctos vas during the 

more like the Ursinae in its hab.its the fact that it has 

not been recorded in Africa is not necessarily significant in 

view of the comparatively poor Pliocene record on this continent. 

If it "las 

coulJ a~so 

indeed pr'e sent in Africa, then its extinction 

be ascribed to unsuccessful competition with 

terrestrial primates. 

l1USTELIDAE : 

locall) 

the 

The Hustelidae are an essentially Hclarctic and Nee·· 

tropical family and are not \-lel l repres'2:nted in the Ethiopian 

region. The extant genera recor'ded in souther'n Af:"ica are 

Ictonyx, Poecilogale" Hellivora, Aonyx and L'-.t.tra and each is 

repres:,mted by only a s ingle species. This family is also 

poorly represented in the African fossil recor'd and the 

mustelids have apparently never been a significant element in 

the fauna of sub-Saharan Africa. The south-western Cape- fossil 

record is not exceptional in r'espect of this family, but three 

of the extant genera , Ictonyx, Hel lj-vora and A onyx , are represented 

locally. In addition , there is at least one extinct genus 

recorded at Langebaanweg, namely, Enhydriodon~ while there might 

also be a second , as yet unnamed giant otter I'epre sented at the 

s i te. Only Nelli vora is compara tively C01l'mon as a fossil aY1d 
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almost all the material is referred to the extant species, 

H. capens is. An extinct species Hhich might be ancestral to 

H. capensis is lc..Ylovm from LangebaanHeg. 

The 'badgers' (Helli vorinae and Melinae) are an unusual 

gI'OUp of animals vlhich have no parallel in other canli VOI'e 

families, and the tHO 

examp1..e of parallel 

the Melli vorinae have 

subfamilies are tr.~mselves 

evo::'ution. Judging fz'om the 

been firmly established in 

a remarknble 

fossil I'ecord, 

Africa and 

sO\lth~rn Asia ~ince the late 7ei,tiary. They are not as diverse 

a group 

apparently 

as the HolaI'ctic l1eli.nae and their evolution was 

lineage 

la::'ge ly a mattE:l' of 

from p1.u'e ly carj,li vorous 

The changes which 

a change 

forms to 

were 

along 

the 

one principal 

more omnivorous 

!!. capensis. 

minor anJ Mellivora has apparen tly r:::mained 

are !'elati vely 

virtually unchanged 

for much of thE: Quaternary. 

The long-standing and 

as aquatic carnivores js one 

this family. The Lutl'inae are 

widespread success of the mustelids 

of the more notable aspects of 

a mO:r'e diverse subfamily than 

~he Nelli vorinae f but 

di verse as some other-

they aI'e, n~vertheless, by no means as 

Enhydriodon 

although the 

has A onyx 

former 

carni yore groups. The Langebaanweg 

as its local counterpart in the 

a much larger 

tentatively 

form. The 

identified 

other 

Quaternary, 

species 

from 

is 

-:he 

Langebaanweg 

also a giant 

Quaternary. 

which 

form 

was 

and it 

as an otter 

has no counterpart recorded from 

Ther'e are two Afr'ican 

and Atilax 

water, but 

that the 

pc,ludinosus, which are 

nei ther differ's fI'om 

viverr:ids, Osbornictis piscivora 

adapted "CO life in or near 

other viverrids to the extent 

ottez's are dil'ferentiated f!'om other mustelids. Osborn-

ictis has only a very limi ted distribution in Central Africa, 

and ""hile A tilax is more widespread it is flOt quite so tied 

to aquatic envir'onments . The indications are that the mustelids 

adapted to aquatic habitats long before these tHO viverI'ids and 

the latteI' have so far been unable to establish themselves in 

this ecological 

Hhile 

niche as successfully 

the success in Africa 

as the 

of the 

LutI'inae is read:i].y explained by the natur"e 

i zed habi ts, this is not the case wi th tile 

otters. 

}1ellivorinae and 

of their special­

smaller and more 

generalized mustelids such as Ictonyx, \.,hich co-exists with the 

highly successful vi ver'I'ids of co;n~ar'able 51" ze and \ 1" th bl • • i"' _ . " • compara e 
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habits. \>lith the BJ.andsfontein record of Ictonyx, it is now 

known that this genus has been a part of the African fauna 

at least 

probably 

evolution 

since the Cornelian. 

far longer :md, just 

of tilt; Melinae since 

Its local history is, however, 

as Mellivora has paralleled the 

t!1e late Tertiary, so IctonY?' 

has paralleled 

The 

pulv~!'ulentus 

by t~e fact 

the Ne\>, '''orld Hephi tinae. 

co-exic;tence of Ictonyx striatus 

in the scuth-we::; tern Cape may 

that the former :is essenti;;l.lly 

and Herpestes 

simply be explained 

noc turnal, \>,hi le the 

latter is diurnal. The same explanation may apply in other 

parts of Afr-ica ~-!heI'e Ictrmyx is found in association with 

other he!'pes~ine species. 

VIVERRIDAB: 

The Vi verri dae are the mos t di vet' se of the Afri can 

carnivo~'es and they are the dominant: small . carnivores of the 

Bthiopian and Oriental l-egions, with aboat 30 extant species 

having been rec0rded (Horris, 1965). Six species have been 

x'ecorded in the south-\.;estern Cape in recent times, namely, 

Genetta genetta, G. ti gt:'ina , Herpestes ichneumon, H. pUlverulentus, 

Atilax paludinosus and Cynictis penicillata. Only B.. pulveru­

lentus still survives in appreciable numbers. In addition to 

these s •. 1aller species, some of which are kno\m locally as 

fossils, large civets have been recorded from Langebaanweg and 

JUandsfontein, although they arp not kno",," frcm a post-Cornelian 

context. 

A featur'e of the South African ;;ivprridae is that 

"'hile the smaller Herpestinae apparently underwent a radiation 

during t he Pleistocene, t-he larger ViveITinae went into a 

decline. The latter development has already been accounted for 

by the suggesti 01J that the civets gave way when they came 

into competi tiem with canids of compal::'able size and that Vi verra 

civetta survived by becoming progressively more omnivorous. 

Since this species now rt!::mages to sur,fi ve elsewher'e in Africa 

in the same c_I'eas as foxes and jackals, the apparent decline 

in its range in South Africa during the Pleistocene is still 

not accounted for, although mention was made earlier of possible 

enviI'onmental conn-ols. Carnivores are not H.:;ually as influenced 

by environmental changes as herbivores, b'..l.t since beITies and 

fl'ui ts form part of the diet of V. civetta (Dorst & D d 1 an e_ot, 
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1970), it is possioLe tha t vegetation changes in parts of 

South Africa rec:lA.ce1 the viabi lity of the civet in theBe 

r egions. In addi tion , there is little , if any, overlapping in 

the! ranges of V. c~v2tta and Vulpes chama cwd since these 

species probably do compete for :::erta in foods such as insects 

and small vertebrates , t hey may well have a Mutually exclusive 

re l ationship. 

n ae 

that 

The apparently i -ather sudden radiation of 

~s also not I'~adily accour:t.:!d for, 31thouqh it 

the habitats preser:.tly oc,:upied by the various 

the Her'pesti­

may be 

species 

wer.::; simply l:nexp~o:i. ted in the late Tert:i.ary. For example, the 

Makapanian form of Atil;:>.x, described by Ewer (1956£) as Herpestes 

mesotes , can on ly at 

envi l'onmer.. t (i.e. riear 

~hat time have begun to exploit an 

water) which had obviously existed for 

far longer than the history of the EarnEy. 

The local fossil record of the smuller Vi ver!'idae is 

~ot good, but apparently only 'ienetta 

in the south-we!;; t ern Cape during the 

recoI'd of Suricata anywhere is th~t 

mid Herpes tes were 

Langebaanian. 'ihe 

from the COI'l1eli an 

present 

first 

element 

of the Elandsfontein fauna, so this is another genus Hhich was 

most probably differentiated during 

record of Cynicti s is that from 

the Pleistocene. 

l1akapansgat iElver' \ , 
The earliest 

1956~), so 

that th:is genus , and perhaps also Paracynictis, may well have 

had t heir beginnings in the Makapanian. The earliest record 

of Mtmgos is fr0!1l the e arly Pleistocene of Sast Africa (Petter', 

1969), ,.,hi le Cl.'oSsarchus is kno ... m from the Transvaal Makapanian 

(Broom, 1937). The other southern African herpes tine genera 

(Bdeoga le , Helo~ale, Rhy.1chogale , Ichneumia) have no local fossil 

recox'd, but they too are likely to have originated during the 

Pleistocene ( Petter, 1969). 

vicar's of 

The north-temperate Hustelidae , whi ch are 

the Vivcr!'idae, ap?arently undenlen t a 

ecological 

similar and 

comparative ly recent radiation. Fo~' example, An derson (1970) con­

cludes that five of the seven extan t .3pecies of Martes were 

derived from the 'early middle Pleistocene' H. vetus. The spread 

of Martes dux'ing the Pleistocene, and t herefore also its taxo­

nomic differentiation, was largely detel'rnined by the climatic 

changes of t his epoch. Al though such C hc3.ng~S \{ere not as 

extreme in Africa, they did i n fluence the environment and may 

have made some contribution towards the di ver'sification of the 
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smaller vi verrids as vlell. 

HYAENIDAE: 

The div~I'si.fication of the Hyaenidae during the late 

Tertiary 

one of 

and early Pleistocene and their 

the Inure striking aspects of the 

subsequent decline 

Old World fossil 

carni vox'e reco!'d. As many as six hyaenid species are now 

is 

de~ini tely or' tent3.tively recorded from ttle South Africal~ Lange­

b('lan~an, while seven species are known from the Makapanian (Ewer, 

1967) • This i <; i!l marked con tras t to the two species which are 

still extant in South Africa today. 

Ewer (1967: 120) has discussed this phenomen0n and 

concluded t!1at til.:.: rise and decline of the hya.enids was deter­

mined by .i. ts :"'elationships wi th the machail'odonts, since it was 

wi th 'these IIprimat'Y" predators that the 

specialists (stoOd) invitingly wide open" 

tootns f0l:'m a.a ideal ••• combinationll 

IIniche for bone-crushing 

~"'ld "hyaenas and saber­

with lithe ex~stence of the 

latter a precondition for the evolution of the form~rll. 

At !.~gebaanweg the hyaenids were associated with two 

large machairodonts and the 'false sabre-tooth', D.i.nofelis. By the 

Makapanian the smaller 

but so too \.,ere large 

machairodont, Megantereon, was 

felines (PanU.':!ra spp.) so 

also present, 

that the 

Mal<apanian is the transitional age in respect of local hyae'1id 

evoh.tirm. By the Cornelian the sabre-tootl:ed c::ts are recorded 

for the last time and, judging from ti'le Elandsfontein record, 

lar'ge felines (Panthera leo) becarr.e the dominant prec!C!.tors. The 

final disappearance of the machai!'odonts 'lurir:.g the Cornelian 

"corresponds with the shrinking of the hyaenio fa¥l1a to those 

few species w~!ich have succeeded in ' st::cvi v~:ng todaj-, in associ­

ation with mode'm Felinae" (E",er, 1967: 121/. 

The S0uth Afx'ica.'1 Hyaenido.e are, the':'cfox'e, a group Vlhich 

began their decline: 

had st~bilized at 

during 

the two 

the Makapanian 

species ,,,hiel: 

and by the CO:::'nelian 

namely, Hyaena brunnea 

The pattcI'n 

documented that they 

view of the relative 

are still extant, 

and Cx'ocuta cI'ocuta. 

of local hyaenid evolution is now so 

have become impo:::'tant rI'om the point 

dating of late Cenozoic faunas and 

well 

of 

deposits. Kurttn (1957~) indicated the possible usefulness of 

Cl'ocuta for the pu rposes of dating South African and other 
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fossil faunas alld since then this, and other hyaenid genera 

have been similar ly employed (see Ewer, 1967). Relative dating 

using the hyaenids has not been without its problems and 

there 

of at 

It is 

are still crucial issues, such as t he absolute 

least seme hyaenid occurrences, which must be 

in this rC3pect that the East API'ical1 hyaenid 

dating 

settled. 

I'ecord 

is so important and if the c;it1.Aation 

ther. it will become even mc~'e so as 

is all-eady promising, 

the Bast AfI'ican material 

is studied. 

The distI'i Dution of modern hyaenids bears some simi_ar­

i ty to tha t of other carnivore fami lies. One species, Q. crocu ta, 

is, or was wi dely distr';'b'..: ted throughout sub-Saharan Africa and 

in this respect is similar to other large carnivo:ces such as 

Panthera leo and Lycaon pictus. By contr"\st,!!. brul1nea is a 

southern AfI'ican species, its distribution early in the historic 

period probably having been muc h like that of Vulpes chama • 

.!!. !lyaena is an East a-:d North Africon Sped es 

extends into Asia and is thus similar to that 

whose range 

of Canis 

aureus. 

FELIDAE: 

The modern fauna of the south-western Cape included 

five felid 

libyca) to 

species ranging in size from the wildcat (Felis 

the lion (PantheI'a leo). The felids a:'e thus 

;;'eminisr;ent of the c anids, whi c.h were . al~o r epresented by a 

.1eries of species of diffeI'ing sizes. Two felids which are 

recorded elsei"he:r-e in South Africa, the black-footed cat (E.. 
nigripes) and cheetah (Acinonyx jubatus). we::: 'e apPaI'ently never 

present in the south-vestern Cape. All ;:he locally occurring 

modeI'n species are recorded from Cornelial1 and/or Florisia."l. 

contexts in t h-= south- Hes tern Cape and it is likely that t he 

whole series were representeJ from the Cornelian to early in 

t he historic period. 

Although there is no local r ecord of Makapani..an felids, 

inferences ma.y be drawn from the local Langebaanian and Transvaal 

Makapanian records. During the Langebaanian the l arge felids were 

machairodonts and a false sabre-toothed c at, while smal ler lynx­

like felines \Jere also present ( Felis spp.;. The representation 

of machaiI'odonts continued throughout the Nakapanian , but large 

felines ( Pal1the.~ sPP. ) also appeared. The lynx-sized felines no 
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means 

occurI'ed during 

certain . from the 

the Makapanian 

fossil record 

as well. 

when. the 

It is by no 

".,ildcat first 

appeaI'ed i n the south-western Cape, but although it · is first 

l'ecorded from the Florisia'1, it is likely to have been present 

for far longer. The final change from the archaic to modern 

felid faunas ".Jas completed during the Cornel·i.an and has already 

been referred to in cmmection wi th the H)'aenidae. 

The felids are pel'haps the most hig·hly specialj'led and 

actively pred,,~eous of the fissiped carnivores and the mc.dern 

forri.s may be conveniently categori:..~d according to their size 

and locomo~ory ad<"ptations. The first 

smallest forms, of which F. libyca is 

ative. The second includ~s F. caracal 

category includes the 

the only local represent­

and F. serval and they 

may 

and 

perhap::: be 

the latter 

distinguished by the former being an ambulatcry 

a more cursO:::'ial form. This di5tinction is, 

however, not clear and both may be equally adaptable in a::; far 

as locomotion i!' concerned. A more def:inite distinct:'on along 

the same lines is made in the third category, wl':.ich iYlcludes 

!:. parc.~ and !:!.. jubatus. The fOI'mer is an amb~latory fOI'm 

which is also well adapted to arbol'eal locomotion, \"hile A. 

jubatus 

category 

is the 

is a highly specialized cursorial for:n. The final 

includes the largest of the extant felids and P. leo 

African representative. The felids arc, therefore, so 

represented that the constituent species can prey on animals 

froli~ very small to very large. In th~s€ cat::!goI'ies i.n which 

there are t wo similar sized species, these may have distinct 

locomotory ad?ptatic:1.s which enable them ; if neces5ary, to 

favour diff erc1.t sorts of pr ey , so that l.h~y need not be in 

acti ve compe b. ",ion with one another. 

Apart from their obvious denta.l s pecializations, the 

machairodon ts 2 ,1 50 included locomotory a riap t 2.tions nOl: found in 

t~le felines mentioned above. The last d(:fini tely recorded South 

African mac hairodont , Me gan tereon, which hfld relatively short and 

heavy limbS, \'las evidently an ambulatory form quite distinct 

from the partly arboreal P. pardus and currorial A. juba tus in 

respect 

enabled 

felids 

hi ghly 

of locomotion. Hhile 

it to ref!'ain f rom 

of' simi l a!' si ze, it 

predace ous c a:;:'ni vore 

this should, theo!'etically, have 

ac ti ve compe ti i.i or' wi th con temp or ary 

is obviously a di sddvan tage for a 

to be a I'e l ati ve ly slow and cumber-

some animal , and thi s may have contributed to its ultimate 
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extinction. 

In an African context, the S'..!irl '.ie are perhaps the 

herbivores most likely to have been the preferred prey of a 

carnivo~'e such a~ Heganterecn. It may ther 'efore be significant 

that the local decline of the machairodonts went together 

wi th the decEne 02 the Slitidae, which had undergolle a rela­

tively brief, but n~vertheless spec'tacular radiation in Africa 

during the late Piiocene and e-3.rly Pleistocene. 

These, and earlier speculations on the inter-relationships 

and habits of South Afr'ican late t.;enozoic carnivores give an 

insight into the ,,=normously complex ar'I'a."lgement v£ the eco­

systems of which these animals ' wer'e a part. While Cl:1y single 

statement on this topic would obviously oversimplify the 

r'eali ties of tile si tuation, there are grounds for believing that 

the decline of t~e African Suidae ir.. the face of competition 

with the Bovidae, contributed to the decline of the Machail"o­

dontinae, which in turn led to a decUne in the Hyaeni~ae. At 

the same time the r'ise in the Bovidae favour'ed the success 

of theil' mv::;t common predators, the Felinae. .'illy one development 

in mammalian evolution is likely to have wide repercussions and 

there is ample scol;>e for more detailed studies on the ecology 

of the local late Cenozoic Car'nivora. 

Al though :;ome aspects of the taxCYiomy: ?hylogeny and 

zoogeography of the south-western Cape Carnivol'a have been 

summarized, there are still two topics relating to thJ.s order 

which may be enlaI' J ed upon. 

AGE AND RELAT:I VE DATING~ 

RepeateJ references have been madp 'co the age of the 

carni '\Tore s pecies dealt ,,!i th in this r'eport, Clnd to the c:.ppli­

cation in the relative dating of faunas and deposits. The use 

of the fossil carni--lore s in dating is directly depende:'lt upon 

the extent to .,hich theil' phyletic relationships are understood. 

It follo,,!s that some species are mor'e use.f'ul tha'1 others in 

this respect, but no single species can YE't oe used as an 

entiI'~~ ly I'eli ?~le age indicator' on its o .... n 2.!ld the need to 

view a fauna as w}101e is an obvious l-!ecessity (see E",er, 1957£). 

The accompanying illustrations (figs. 33, 34) summarize 



Fig. 33. The I'ecorded time spans of some South African 

Canidae, Ursidae, Mustelidae and Viverridae. 
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--

Vulpes chama 

--
Lycaon pictus 

--, 

--
Agriotherium 

--
-- ------

Ictonyx striatus 
-- ------

- - ~ 
Mellivora , , 

-- , \. 
\ " --,-----

\ Mellivora capensis 
'- - - -- --

-- \ 
Enhydriodon , 

-- \ 1, , , 
. \ ----- ------

\ Aonyx capensis 
\ ----- ------

--
V. lea1ceyi 1\ 

- - , , , , , , -----, Viverra civetta , 
-----



Fi g. 34. The I'ecorded time sp ans of some Sou th African 

Hyaenidae and Felidae . 

LANGEBAANIAN MAKAPANIAN CaRNELIAN FLORISIAN HOLOCENE 

- --
H. abronia 

~ - --

~H' ------ ------- ------
hyaena Hyaena hyaena (Extralimi tal) 

------ ------- ------

~- --
Hyaena brunnea 

~---

- --
Hyaenictis 

\ pref orfex 
- --

\~. forfex 

- --
Percrocuta - --

- -
Crocuta crocuta 

- -

- -- - - --
Machairodus 

- -- - - --

- -
Megantereon 

- -

- -
Panthera pardus 

- -

- -
Panthera leo 

- -
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the recor ded t ime spans of some of the s pecies which have 

been de scribed or refe r re d to in this report. The carnivores 

are actually mor e usef ul for relative dating purposes than 

these t ext fi gur'e s would sug gest, because even though a single 

species may span most, or all of the Pleistocene ages, temporal 

var iants are :·ecognized. For example, . cOl,lpa::: isons bet1;/een undated 

Canis !"tesomela::; remains wi th those of the recorded !;akapan.ian, 

Co:r'nelian, Flc::'isian and Holocene varieties could l'csul t i!l its 

identiiication with one of the forms and its age may be 

deter'mined in thi!:: way. Clearly, tl. ~ more materi al that is 

described, the T.lOre. useful the age categorizations will become. 

SIZE CHANGES: 

Ir.. most of the descriptions of the Quaternary fossil 

species mention was made of the size diff-=I'encf::S b-=tween them 

and their mode!'n counte:r-parts. Similar obSe rvations have 

prev:"ously been !lade in reference to a variety of 'vertebrate 

species from many parts of the world. 

"In 

and 

More than twenty yea1's ago, Hooijer (19:;0: 360) \,l!'ote: 

current 

in the 

literature on 

New World, we 

Quaternary 

find quite 

faunas, both in the Old 

a few scattered notes as 

to the large average size of a give.1 fossil or subfossil 

relative to recent material of the same species used fol:' 

comp G' I'i s on. I t is, hO\Olever, only during the last few years that 

sta t 2ments as to this Quaternary size decr eas-= apparently 

representing a Si ~meral evoltlticnary trend appear in the li ter­

atur e. It is cons i :ier·ed as probaLl e by ':; I)me authorities that 

this decrease in general size is to be corr-elated 1;/i th the 

warming-up of the world's climates since the Ice Age, \.,hich 

would be the 1;10r-k ing of Bergmanr! ' s Princir !.e in a temporal 

rathe r than a ge ographic way." He continue d, noting t hat, 

tlthere can be no doubt that the fossil or subfossil animals 

al'e cOil-specific Yli th the recent, and that we are cons e quently 

de aling wi t h subspecific advances only. No extinction nor even 

migration is involved; it is evolution in c:i t!.l. The means and 

modes of t he various metrical c haracters c?J:'eshifting in the 

courSf": of tir.:-= : Wp have tempora l clines , c hrOl:ocline s. 1\ 

Nore r e c ently, Ku!'t~n ( 1968 : Chapter 17) has discussed 

t he question of Qu ater'nary s i ze c hanges and shown t hat t hey 
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were not necessari ly synchronous in carni voz'e species from 

the same paz'ts of the \oforld and tha"i.. s pecies in different 

parts of the world \vere not necessaz'ily of uniform size at 

any gi'!en time. The latter is perhaps faiz'ly obvious in view 

of the size diffez'{"nces bet\v'een diffez'evt populations of 

species which are s till extant. 

The reasons that species have wdergone size changes 

in th-:: course of their evolution are almost certainly cOT"\plex 

anJ vaz'ied, but in the higher lati :udes at 

fluctuations appar'ently played a significant 

ernaz'y climatic changes in South Africa were 

extreme as those in the temperate latitudes 

least climatic 

role. Since Quat­

p!'ooably not as 

of Europe, it is 

less likely that body si7,e in relation to heat regulation 

(Kurten , 1968: 245) was a significant mechanism influencing size 

chang~s . However, local envircnmental changes resulting from 

climC1tic fluctuat.ion.::; may have had some effc.::t on tl'1e average 

size of individuals in the vaz'ious species which occurred in 

the most southerly paz'ts of Africa. 

Apaz't from the pz'oblem of the causes of size changes, 

there az'e also difficulties ir. analysing the actual nature of 

the changes. For' example, in South Afr'ica t here is an almost 

complete lack of chronometrically dated fossil faunas, so tha-: 

even t hough their relative ages may be established, the absolute 

time diffez'ences be~ween them az'e not . Consequently, rates of 

size change 

relates to 

cannot be accurately deter'mined. 

the iact that size changes in 

A second problem 

differcnt skeletal 

elements of a single species were not nc:::essarily constant . 

This difficulty 

chama from the 

is clear'ly illustrc;:.ted by tl1!':: fcss .i.l Vulpes 

scuth-westex'n Cape . The limb o one:;; of the 

Cornelian variery \'.'C:!re only a li ttle longer' than those of 

modern V. chama, but t hey were much stout:er, 1."hi le the skull 

was mur:h larger. Some of the t eeth of thr:: two vaz'ieties were 

little diffext.:nt in size, but others , notably the posterior 

cheekteeth, \"ere ve!y much bigger in the COl"Yle lian variety. 

The specj.es dealt with in this report az'e r'epz'e sented 

by a v.:.>.l'iety of ~keletal remains "rhich al'~ not always dLl:'ectly 

compaI'able . In c";'cer that some comparison of tile relative sizes 

of local Quat.er'nzu'y species be made, the mean lengths of upper 

and lower carnassials of some species az'e illustrated (fig. 35). 
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in the size It is importan t to empha size that the changes 

of c arnassial t eeth do not necessarily reflect 

c hanges in othel:' skeleta l elements or overall 

examp le, it v,as shc'Nn that when the Cornelian 

fr 'om Elandsfontein is considered in relation 

equivalent 

body size. For 

Canis 

to the 

mesomelas 

modern 

for m, the 

from the 

skull size is greater than wo-..:!ld have been exrected 

size of its J I)\-ler carnassial. 

The s e lected eXaJiiples show clearly thai:: the size 

chcngcs in the carnassials werE: not con::>tal1t or synchronous 

in different spec;.es. It! general, however, the lar'gest sizes 

were attained in the Flor.i.sian and E:ar'ly Holocene. An apparent 

exception in tl1e illu:;trated examples is Mellivora capensis, but 

the Elandsfon teill Bone Cir'cle represen ta ti ve of this species, 

which is not shown ax:d which probably Post~.C1tes that from 

SVlartklip (vide supra), was in fact larger than the modern 

variety. A real ~xception to the general rule is Vulpes chama, 

the largest local re::>resentative being Cornelian in age. In 

thj s instance there is also a correlation bet, ... een over'all 

skull size and the size of '.;he carnc3.ssials. 

As far as actual body sizes are concerned, the situa­

tion is obscUI'e. There are indications that some species such 

as Vulpes ch~ and Panthera leo underwent overall decreases 

in size be!vleen the Cornelian and the present. Most species 

probably did fluctuate in size, bl.it generally the local fossil 

varieties appear to have been larger than. their extant counter­

~arts. The only species in which there m':"ght have been varieties 

whi c h were appreciably smaller than the modeln form is Hel~.l vor'a 

capens is. 

Per'haps the only confident stat~mel1t 

at present on ttle subj ect of size changf::s 

Car'nivora of t he soutn- 'western Cape is that 

take place and they were apparently of the 

those reporte d in other parts of the world. 

which 

in the 

such 

can be made 

Quaternary 

changes did 

same nature as 
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THE ROLE OF CA~IVORA IN THE ORIGIN OF BONE ACCUMULATIONS 

I n r ecen t years there has been an increasing interest 

in the manner i n which bones may become ?lcc'..unulated under 

natural condi tions and as a r'esult of the activities of animals, 

includi ng ma..'1. The: princ ipal reason for this inter'est in Afr'ica 

has t een the con trover'sy about the orig.i.n of the bone assem­

blages associate d with early hominids (e.g. Dart, 1957; Brain, 1969). 

It is now eviden t that there has often been more than one 

factoX' involved in the accumulation of ;my single assemblage. 

Ar.imi::ll activity is frequently the cause of bones being 

and, since animal behaviour is ~ccumulated in particul.ar' areas 

so variable, it i~ inadvisable to generalize about the::! activiti€:s 

in this regaL'd. Ea..:h occulTence being of a particula r species 

investigated should be considered individuallv. For example, the 

(Dar't, 1956; 

1970). While 

contention that hya~nas are not 'bone collectors' 

i957) has been S~lOwn t(' be erroneous (Sut.:::l:iffe, 

it might be expected that carnivores would be the mammals most 

likely to be r esponsible for bO!le accup.:ulations because of their 

predator y and scavenging habi ts, herbi vor'ous mammals may also be 

'bone collectors'. In Afr'ica the most obvious example of this 

kind is the porcupine (Hystrix), which is known to accumulate 

larg::! qu,anti ties of bone s and other har'd materials in its 

lairs. The bone s are gna\ved by the porcupine s to keep their 

cons tantly gr owing incisor s shar'pened and/or C.t the COI'l'ect 

~ength , something which c annot be achieved by gna'.Jing on its 

normally s oEt food. It is also possibl.::: t hat they derive some 

advantage from t he piece s of bone \Jhich are ingested. As a 

r'esu l t of t he phy s ica l damage done t o :';ones by porcupine 

gnav,i ng, t he ao:sociation of this animal \vi th bone accumulations 

i s u sual l y r'cadily ev ident. 

This may also be (rue of assemblage s resulting from 

c ar-ni v ore activi t y, sinc e t he tee t h of c ar n i vor'es may leave 

characte ristic mar'ks and fractur'es on tones. This has ..been 

clearly demonstrated by Brain (1969; 1970), \/ho has sho\m that 

l e opards wer e responsible for at l east a part of the fossii 

ac cumulation tit Slv3r t krans . Simi l aI'ly . homi r.i d acti vi ty may leave 

c haI'actex'isti c imprints on bone assemblages ',yhich I'epresent food 

res i due or x'aw mater'ials f or a r tefacts ( e.g . Hendey & Singer, 

1965) . 
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T",o kinds of carnivores which have been !'esponsible 

for bone accumul~ti()ns have no\... been menticned, namely, hyaenas 

and leopar'ds. Ir. each case 

in composition and situation . 

crocuta ) studied by Sutcliffe 

the assemblages investigated differed 

The spotted !':\yacnas (Crocuta 

on the Serengeti Plain carried 

pax'ts of carcasses which they had scave:uged -. back to their 

lairs in order to avoia. the loss of tilis food supply to 

othe .. ' cax'nivores, notably the lion. Brain' s e~a'llple of the 

Swartkrans leopard (Panthera r>ardus incur~) is similar, although 

in this i!1stance b0nes accumulated in a cavern fortuitously 

si tllated b€.n€ath tX'ees into which the leopal'ds had carried 

their prey. 

The se(:ond example illustrate;:; the .fact tilat it is 

not neces sary for caxni vores to OCCUl-lY a si!e 1 tered lair in 

order that they be responsible for the a-::c1Unulation of bones. 

It is to be expected, however, that carnivores ",hich do occupy 

such lairs are m0x'e lil':ely to give rise to concentrations of 

bones. Consequently, although it is theoretically possible that 

any carnivore might be responsible foJ:' bone accumulations, in 

practise concentrations 

habi tually returns to 

scavengings. Although a 

will only build up when 

the same place ",i th its 

study of the habits of 

a carnivore 

kills and 

extant species 

will gi~Te an indication of those species which behave in this 

",ay, it does not necessarily fellow that their extant counter­

parts ".lould have behaved in a similar fasllicm. For example, 

Lhe modexn lion is a free-ranging spe~ies a.'1d has not been 

reported to be 're sponsible for any bone accUJnulations s but the 

extinct variety of the European Pleistocene (!:. leo spelaea.) 

apparently did occupy caves and migh·i.. 

some of the bones ... ,hich are found in 

Bone accumulations may also be 

t:~erefore have con tri bu ted 

caves :in Europe today. 

only indirectly assoc:i-

ated wi th the acti vi ties of carnivores. For . example, predation 

and scavenging in anyone area '1lay be confined to a place 

where animals ccngregate fo!' a special reason, such as _ at a 

waterhole. In these inst~lces 

late in signific~t quantities 

covered by scdirncllts and the 

the remains of kills may accumu­

and if they az'e faiI'ly quickly 

condi tions for bone presexvation 

are good, then thE:y will eventually appear as a relatively 

high concentration of fossils in n limited ax'ea. 
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Carnivore activity might also be only a primary 

factor contributing towards a bone accumulation. The remains 

of kills may be transported by some other agency and even­

tually be concentra ted elsewhere. River' transport is an obvious 

example of this kind and a'1other is the concentration of 

fossils on wind deflated surfaces as a result of the removal 

of the deposit in which they 

In the sou.th-western 

appar'e!l tly con tri bu ted towards 

",ere originally incorporated. 

Cape carni vor'e acti vi ty has 

the accumulatior. of some of the 

local fossil 

the case of 

~ssemblages. This 

Swartklip (Hendey 

has already been suggested in 

& Hendey, 1968), while at Lange-

baanweg many of the fossils show signs of physical damage 

done by carnivores (Hendey 

differs frum the situation 

& Repenning, 1972). 

at sites such as 

Langebaanweg 

S\vartkrans and 

Swartklip in tilat the carn ivore kills were not concentrated 

in a limi ted a:::'e.J. . 

Since the south-western Cape ass~mblages differ in 

composition and origin, it is convenient to consider the more 

significRnt assemblages individually and to examine the evidence 

for and against carnivore activity in each instance. 

There are three cont:::'asting situations evident at the 

fossil sites of the south-western Cape, namely: 

(1) Accumulation of bones in or adjacent to a river estuary 

(Langebaanweg) • 

(2) Accumulation in the vicinity of an inland water 30urce 

(Elandsfc~tein) 

(3) Accumulatic.'l in a rock shelter' (S\va.::,tklip and Sea Harvest). 

LANGEBAANWEG: 

RefeI'e:'1ce has already been made ~o the poc;t- mortem 

damage to certi3,ir~. foss ils recovered cit La.'1gebaan'<leg which 

rt.!sul ts fI'om their having been chewed by cal'ni vores. Circular 

depress~d fractures (punctate marks), striations 011 bone surfaces, 

spiral fractt.<z'es of long bones and othe r signs of artificial 

interference (Plo 33) are ascribed to activ';'ties of those 

predators and scavenger's which are themselves part of the 

Langebaanweg assemblage. Some of the damage '':0 bone is un­

doubtedly maue by the t~eth of c arnivores . Other is in itself 
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tooth 

convincingly 

marks it 

activity. 

so, but 

is also 

312. 

\olhen 

taken 

it 

to 

is associai:ed vith definite 

be tr..e re 2·ul t of carnivore 

In the CUI'ren t investigations at LaYlgebaanweg particular 

attenti0n is being paid to the condition of in situ fossils 

and also to -their mode of Occ·_tITence. Th-::re is a great deal 

of acci.dental damag~ done to fossils in the course of the 

miJ'ling opex'ations at the site, but it is clec.::' that many of 

the fvssils w:!re do.maged at or about the time they W2re 

incc:oporated in the accumulating sc..l.iments. It is \Olell known 

that the r~mains of animals which die naturally, or which are 

killed by predators, are soon dispersed by the predators them­

selves, or hy scavengers. Tt.e nature of the OCCUI'I'er.ce of many 

of the f'o~c;ils ai: Langec='iIDweg suggests tha t they are the 

remnants of carcasses which have suffered in tlD s manner. 

Incorporation into the 

rate, since the rlegr'ee 

skeletal elements is 

Reference has 

sedimCl~ ts mus t have 

of bone destruction 

itself variable. 

already been made 

been at a vari.:-.ble 

and dispe:::'sal of 

to the infe:::'x'ed na ture 

of the environment at Langebaan\o,eg at the time -that the 

fossils were being accumulated (vide supra), a;.1d this has in 

part been determined by the natux'e 0':' the fossil occurrences 

themselves. In order to illustrate this point, and also to 

indicate the manner in Ylhich some of the fo~sils came to be 

in their prese::1 t cundi tion and posi tio:1, sever"<ll contr:'\sting 

examples are examined. 

Fossil OCC1.U'I"CYl ces in Bed 2 

exposed 

of the 

Parts of a 

at th'" north 

occ:urren.;::e of 

Mammuthus -----
ena of 

a large 

subplanifr'ons sl(eleton 

East Stream is a goud 

ma;nmal in ~~~d 2. A1:1 

(L 12723) 

example 

upper molar, 

mandible, some ver·tebrae, an innominate and $'X.1<:. limb bones Here 

found scattered oVe'r an area of seVeral square metres. Although 

it is certain that some material was lest during mining 

opel'ations , and that other bones might z'ema::.n in unexcavated 

deposi t, this specimen illustrates qui te clert!' ly thatl even 

skeletons of large manunals suffel'ed post-'mC'T'tem disturbance and 

wel'e not neo"ssarj ly pI'eserved in their.' en ti:::":!ty . In this 

ins tance di smember-:nen t of the skeleton was at least pal'tly due 

to the activities of c al'nivores . A crushed but otherwise 
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lar'gely intact tibia has 

away and there are marks 

adjacent surfaces of the 

had parts 

left by 

bone. The 

of both extremities chewed 

lru:gc canine teeth on 

damage to this bone, and 

others from the same skeleton, was almost certainly done by 

hyaenas. Hyaena abronia , Hya~ Species Band Percrocuta australis 

remains are rf;;cordeJ from the same level of Bed 2, some in 

the immediate vicin:;' ty of East Sty'e arn . 

The secono. example is that of c:. medium-sized herbivore, 

Nyanz.achoerus (1 14429), the partial skeleton of which was 

exp0=ied on tht:! bed of East Stream about 70 metres south of 

the 

and 

skull 

Mammuthus skel-=ton. 

a hindlimb lacking 

was 

The 

only 

s kull, vertebral COlunul, innominates 

phalanges were recovered. . The 

deposits 

badly fragmented 

and ther(! ,,,as no 

b~fOI'e being inc0rporated into the 

pattern to the distribution of 

individual skull parts, just as elements of tne postcranial 

skeleton were comple tely disarticulated and disordered. Nevertheless~ 

the fact t h"it the r emaining parts of this skeleton. werE' found 

almost in their entirety over a limited area j indicates that 

after the 11)ss of three of the limbs only ;ninor post-mortem 

disturbance took place. A notC'ble feature of this skeleton is 

that paY'ts of the remaining hindlimb and adjacent skeletal 

elements are burnt. Fire damage to t .1e sacrU'!I, innominate and 

femur' suggests that this could have OCCUlTed when these ele::ients 

were still in articulation. Ho .. rever , damage to the distal 

extr'emi ty of t he hindlimb is such that this could only have 

occurred after t~e individual elerr.ents had been di~ar'r.iculated. 

The sequence ~f eVents must the!,E; ,~OI'e ta .... -e be en the death of 

the animal, fcllowed by at least par'hal dismemberment, then 

damage to the 

the accumulating 

remains by fire, and finally incorpol'ation in 

the 

from 

removal of 

the actions 

s ediments . Damage to some oi' tbe 

three of the limbs may ,,;ell have 

of hyaenas. Follo~ling the fire 

iJones and 

resulted 

there mt...st 

have been little or no further disturbatlCe, otherwise the bones 

would not have been found in so close an association. The 

implications are that this animal died on a l and surface 

which must have been vegetated, the plant cover then having 

been bUI'nt. The T'emains could not have been transported by 

water befoY'e beiLg 

choerus individuals 

covered by sediment. Pive other Nyanza­

have so far been recorded in the vicinity 
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which they occur 
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occurrence of the remains 

specimens suggests that 

\Jas subsequently inundated 

of fish in assoc­

the land surface on 

and buried beneath 

subaqueously acc~~uldted sediment. 

A comparable example of another medium-sized herbivore 

is the partiai. skeleton of a Doselaphine (L 13101) which was 

four.d near the northern end of Hain Stream. As with the 

Nyanzachoerus, the skull 

was largely complete, but 

was fl'aqmented, th~ vel' 'CebraJ 

with this specimen only one 

colUJnn 

scauula 

and part of 0ne innominate was o'C!!erwise present. Only 

proximal parts of 

the skeleton were 

parts were found 

ribs were represented. No two elements of 

fou.."ld in articulation, although the remaining 

lower a vel"j limi ted area. A large area was 

opened up 

limbs was 

remains of 

aroUJ:::i 'the skeleton, but no trace 

found. It is likely that L 13101 

a carni VOl'e kill and that aftei' 

of the missing 

z'epI·-.;sen ts the 

it had received 

the 

all 

the 

of' 

attentic~s Or !:loth predators and sc.avengers just 

that remained was the skull, verteb,cal column as 

sacr'U1l\ ar.d the proximal parts of some ri.bs. A 

about 

fcu' as 

small part 

from the the right innominate was found a little distcu1ce 

vertebrae and 

large carni VOl'e 

this shows very 

(? hyaena). The 

clear tooth marks 

dorsal spines of 

left 

the 

by a 

thoracic 

vertebrae az'e scarred by the toothmarks of a small carr.i vor~ 

(? vi ·..,e!'rid). In t!1is instance none of the rcm::ining bones had 

beel! burnt. 

The sk?leton of tl:e H. abronia holotype (L 14186) is 

c om:>lete ~oI' a specimen from L=t.."lgebaa..YJ.weg. Since it unusually 

was found 

above, and 

that of 

only ab.out 

its 

15 metres from the ~yn..."lzachoerus 

ir. many -"o.Y5 

l 'he:: skt~ll and 

discussed 

sin~e occurrence contrast::; 

the pi], it is 

80 bones of 

thorax the 

t!J€ postcranial 

l'ecording. 

skeleton \lfere 

only part 

complete, bu t 

not represented. Most 

some have suffeIed bones ,:u'e 

cleaz'ly not recent. For example, both femora 

with 

about 

1,'ecovered t wi th the 

of the 

damage 

lack 

postcranial 

\1hich is 

their distal 

ends, both tibiae theil' proximal ends and t.he ulnae their 

olecranon processes. Neither of the patellae were found. The 

absence of 

to, could be 

stomach with 

the miss ing 

expl3.ined 

the back 

skeletal elements, and the damage 

if the ne'tlly-dead animal lay on 

az'ched and the limbs drawn up. 

Y'efer!'ed 

its 

Partial. 



315. 

burial leavi ng the n ow missing parot s above gI'ound surface 

wou l d have left t he exposed parts in c: pos ition to be 

I'emoved or des t r oyed by scavengers, vleathe:ci ng or erosion. 

TheI'eafter t here must have been some locali zed disturbance of 

the r emains, s ince although they were found over an area of 

less than one squaroe me tre, the only pelrts still articulated 

were the skull and mandible, and the mandible was i~l fact 

sli.ghtly displace d. 

It i~ possibly significant that quicksand conuiti0ns 

may develope in 'tJa tel' logged areas ,f 'E' QuaI'ry, and if such 

conditions also ex isted at the time Bed 2 was being laid down 

animals could have been trapped in s'~ch areas. This might 

have happen~d in the ca::.e of the H. abronia holotype. 

Tl:ere ar2 no kr.(XYlll example:. of complete or partial 

skeletons of smaller vertebrates occurring in th~ Bed 2 

deposits. This is possibly J.ue to the fat:t that such ske:"e­

tons are more read.ily dispersed by pre~atorst scavengers and 

other agencies. Vertebrate microfauna is quite COIr_':lon i~ Bed 

2, in which tr.r e e small vi verI'id species are al.3o recorded. 

It is likely that these small carnivores were rpsponsible fOI' 

the presence of at least some of o the small vertebrate remains 

being added to the accumulating depos-:ts, in the same way that 

the larger carnivores contributed to the presence of the 

prese~'Ved remains of la:-ge animals. 

One c-£ t}1e mos t notable featJ.res of the de!"losits in 

certain are CIS of 'E' Quarry is the abundance of tl'le remains 

of fossor ial specie .:;. For example. in t:le vicinity of East 

Stream one c l.rysochlm'id and t v/o bathyergid srecies are repI'e­

sen t ed in app:-: 'eci abie number's. Their re l ative abundance can be 

expla ined 

virtual ly 

a..d this 

by t he fact t hat death of indi '!ic1 ..... a ls undergI'ound 

ensures pr eservation if 

ccrtA.inly the case 

soi!. condi "ti ons 

with the Bed 2 

are favourable, 

deposits. The 

presence of t hese species is taken as a f u!'ther indication 

that there ',:as a land surface in the East Strea'!l area at 

the time the deposi ts were be ing l a id dow:: . 

I n addition to t he fish remain s in the East Stream 

az'e a men tioned o:: allier , a shar k, f r ogs , a pengt' i n and a seal 

are r e coI'ded in as sociation Hi t h t he remains of terr-es tI'ial 

veI' t ebrat es . They indicate t he exis tence of an aquatic environ­

men t clos e t o the Eas t St:t'eam l and surf ace and t he l a t e r 
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i nundation of t his surface . 

From t he nature of the occu't'I'e.:1ces described above, 

it is deduced that at a certain time, or times, during the 

depositi on of 

place on t he 

of c arnivores 

Bed 2, predation and scavenging of animals took 

f I'inge s of an estuary and that the activi ties 

were a maj or factor involved in the mortality 

of t he animal..;; now preserved . as fossils. In addi tion, the 

ac~ual natur e of 'the fo ssil occurrences was 2:C least paJ:'tly 

determined by the post-mortem disturbance of animal carcasses 

by carni vores. Al i:hough much of th . .:. damage 

ment of skeletcns in t his horizon can be 

to, and dismember­

attrib'Ated to 

hyaenas, other carnivores were also involved, as the evidence of 

tootl1mar'ks shows. 

Another point of minor significance arises in this . 

connection. Assot::iated with a Pel'crocuta speci:nen from Bed 2 

(L 13033) were a series of bone fr'agments the edges of which 

are apparently a~I'a.ried. These specimen~ .~ay o,.,e their condi tion 

to erosion in the digestive tract of:.:he Percrocuta, rather 

than hewing br;en transpor'ted by water or weather'ed on a land 

surface. The ability of hyaenas to crack and swc:.llow bones is 

well known (see Dart, 1956: 43), and the bone fragments 1dhich 

ar'e swallowed are eventually completel: ' reduced by digestion 

a.i.1d the residue excreted. If the bone fragments associat::!d 

wi th the Percz'ocu t a were indeed stomach CO"l ten i:s" then their 

dige::.tion was vbvio'..1s1y not far advanced. The signifi(..aYlce ':)f 

this particuJ.ar discovery is that other, apparently wa~er-rolled 

or surface ve.:..thereu bone fr agments may actually be stom3.ch 

contents of hy aenas and pos sibly en'oneous cont.:lusions could 

be dr- aIm f ':'om their presence in the deposi t s. 

Fossil occurrences 1.n Bed 3a 

Ther e appears t o be a highe r Pl'opVl:'tion of very 

fragmented bone in Bed 3a than is the case in Bed 2. As 

before, tooth marks indi c ate that fr'agmenta.ti on was caused by 

car nivores. Hos t often the broken edges are fresh and shar'p, 

indica ting that the fr agments were never s \io.llowed. In control­

l e d excavations caI'!'ied out in Bed 3a, it ','as noted that 

many of the L on~ fr agments stand vertically, ur near' verb,­

c ally in the depus i tS t ,."hi ch sugge s t s t hat they we re droppecl. 

or' moved i n soft waterl ogged 01' subaqueolls deposits. If they 
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were transported by water, the movement must have been very 

limited because the edges of the fractures are still remark­

ably fr'esh in appearance. 

Hyaenid r emains are not uncOll".mon in these deposits, 

so it is likely that once again they were to a large extent 

responsible for the condition of the i!" situ fossils of Bed 

3a. However, seals 'lre also very common in Bed 3a and p.::rhaps 

they too played a role in the dismemberment Md fragmentation 

of £k:::letons t)y sCdvenging floating or stranded car'cas~~s of 

teI'r~s tri al maJ,unals • No record couJ 1. be loca ted of thi s type 

of behaviour in seals, so that this opinion is pUI'e specula­

tion based only on the fact that the seal is perhaps the 

most commonly occurring carnivore in Bed 3a. It is perhaps 

more likely that the sea1 remains themselves owe their 

condi tion partly to the shor'eline scavenging of hyaenids. 

Ecology of t}1e Langebaanweg Carnivora 

Since tile Langebaanweg Car'ni vl)rC. ar'e the only local 

fossil series which differs appreciably from the "lodern carni­

vore fauna,:i t is of inter'est to consider their ecology in 

some more detail. In order to facilitate comparisvns between 

the fossil and modern representatives of the group, they ... ,ere 

categorized in the arbi tr'ary manner i'~lustrated in fig. 36. 

The marine aquatic group (A1) is the only one in 

which the Langebaa"!weg and modern faunas 2!'e directly compar­

able. A single x'esident pinniped species is represented in 

both faunas, the princi:?a1 difference being that the ~liocene 

orie is a monachine; 'V/hile the m00ern s}ler.ies is C.n otariid. 

Although there is no certain evidence that the Langebaanweg 

Prionode l phis 'was not an exclusively piscatcl'ia1 species, it has 

been suggested -t:hat it was an estuar'in~ !:;ca·.T~nge!'. Similar 

behaviour is recorded for the not extan t Arc tocephalus !3usillus. _._---
The fossil and mOGern representatives of the fr'esh­

\V'ater S"roup (A2) diffe!' in that the for':ner i ncludes one, and 

possibly two giant species, while there is only a single, 

relati vely small otter in the modern fauna. Moder'n Aonyx 

capensi s in(:ludes fish, frogs, crabs and mo1lt.ls::s in its diet. 

Al though c):'abs have not been recorde d. from Langebaan.,eg
t 

it is 

very likely t:hat they \V'e r'e present, so the diet of the fossil 

otter'( s) may have been essentia.lly similar' to that of the 



Fig . 36. Categories of Carnivora represented in the south­

,.,estern Cape Province. 

AQUATIC forms 

(A) 

~~ , 

MARINE FRESH-\vATER 

(A1) (A2) 

TERRESTRIAL forms 

(T1 ) ( T2) (T3) 
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modern species. The si ze difference s are, however, unexplained 

and it may "Je ll be t hat the Pliocene ::>t t ers were different 

to modern Aonyx in thei r habi ts. 

If the unclassi f ied carnivore from Langebaanweg is 

indeed an otter, then i t and not Prionodelphis may have ful­

f i lle d the I'ole of an aquatic scavenger. The very large 

c ani ne teeth cf this species would have been admirably sllited 

to tearing f::.,e s h from c arcasses and its poste:'ior cheekt~eth, 

which are 

Both it 

not 

and 

kncwn, may have 

the Enhydr iodon 

been adapted for bone-cI'ush~ng. 

may r., ''ve contributed to the 

accumulation of t~:"'I'estrial vertebrate bones in the Langebaanweg 

deposits. 

There is a marked difference between the modern and 

fossil small terrestrial ..::arnivores (gI'ouP T1) in that the 

mode rn fauna i ncludes a much wider variety of s~ecies. This 

gI'oup is compri sed mainly 

been indicated t~at their 

of vi verrids ana :i. t has already 

radiation was a featuI'e of th~ 

Pleistocene. The rather generalized Langebaanweg Ge:1etta and 

Hel~e~~~ spec ies 

niche s which are 

may 

today 

have ocr.upied a 

filled by more 

variety 0.2 

speci ali zec. 

ecological 

forms. The 

three small c arnivores recorded from Langebaa..'1weg were probably 

responsible for the accumulation of m;.ny of the vertebrate 

microfaunal bones at the 

felid 

si teo The 

comparable 

absence ili the Langebaanweg 

lihyca may simply fauna of a small to FeJ.:ls 

be due to an il'~ad.,=quacy in the fossi~ recoI'u. 

The~ 'e is a l ess marked difference in the n .... unber of 

s pecies makin~ up ::he gr'oup of medium-.:;ized. terrestrial car'ni v­

Ol'es (T2), alti1.ough t he highly spedalj zec Ot~~yon and P!'oteles 

have no I't eOr c.eo counterparts in the L~ger.aCl'.1",eg fauna. The 

e arly melli vo:cine from Langebaan"eg is bal&."').c e j by rln advanced 

f OI'm in the mUde I'i'1 fauna , although it is likely that the 

h",bi ts of t he tvro speci es differe d, moder'n }fe llivora capenc;is 

being i'\ mcr'e 

felids (Feli s 

c aracal and 

OTl'Xl i VOI'OUS form. The smaller of the Langeba anweg 

aff. issiodorensis, f.. obscurus) probably have the 

serval as t heir modern coun teI't- o.rts. 

Comparison s be t",een the modern and fossil faunas of 

gI'OUp 'l'~ c an be made i n t h!'ee c a t egorie s. rirstly, theI'e are 

t hose species ,,,hieh pr ey on small ve I't ebra t es and scavenge 

fr'om t he kills of 

are Viver~ l c: ak.eyi 

l arge pI'edatoI's . The f ossi l I'epresentatives 

and peI'haps t he uXliden t ified c anid, while 
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Canis mesomelas is their' modern counterpart. Secondly, there 

are the large prec13tor's which ar'e repre sented at Langebaanweg 

by the two machairodonts and Dinofelis and in the · modeI'n 

fauna by Panthera leo and F. pardus. In addi hon, the modern 

fauna includes the cursorial Lycacn pictvs which has no 

defini te coun~e ,!'part at LangE:baanweg, \.hile thl'! giant Agrio­

theri urn has no modern cou:: terpar't. Finally th(:!re C.l:'e the 

large scavengers, the Hyat::nidae. They aI'€: \ole 11 representl'!d and 

complementary to the sabre-tu()tt~d cats in the Langebaanw~!:i 

fauna ar.r1. less diverse and complementary to the large p'edators 

of the modern fauna. ~e~ Species B and Hyaenictis preforfex, 

may have bc~'l more actively predaceous than moder!'). hyaenids. 

It is this group which ~':as probably the most important 

contributo!' to the accUJnulation of fossils at Langebaanweg and 

whose acti vi ties detel1J'1i:ned the nature of many of the fossils 

which have been preserved. 

On the basis of the availahle record, the follc'wing 

major changes were unde~'gone by the south-westel'n Cape carnivore 

fauna between the Lan;ebaanian and the historic period: 

(1) One family of seals was replaced by another, but in each 

instance only O::1.e resident species is represented. 

(2) Giant f:'esh-water car'nivores were replaced by a smaller' form. 

(3) There was a diversification am~ng the smaller predators. 

(4) Highly specializE:d insectivorous and omnivor'ous carnivOl'es 

were evo~ved. 

(5) There was a change in the I'epresen tati on of large terres­

trial carni':o:::'cs, inr:Llding the replacement of a civet by 

a j ackal , the I'eplacement of sabre-toothed cats by ordinary 

forms, and a I'E:d~<:tiOl. in the variety of largr:: scavengers 

represented . 

To concl'J.d-= the account of the Langebaan ... ,eg Car'ni vora, 

they are comp ar'ed and contrasted with those of the North 

Amer'ican Hagez'marL Local Fauna (Bjork, 1970). The tv:O assemblages 

are broadly contemporaneous and while that from Langebaa'1weg is 

from a coastal est".laI'ine environment, "the environment of 

deposi bon at Ha~:eJ':nari during the late Pliocene ... ,as a broad 

flood plain hi th tz'ees and grassland a:ijacent to the tributary 

st:r'eams of Lake Idaho" (Bjork, 1970: 51). The I'eco!'ded ver'tebrate 



Table 86. The representation of fissiped carnivores in the 

late Pliocene occurrences at Langebaam·,eg, compared 

.,ith that of the Hagerman Local Fauna (Bjork, 1970) . 

Number of species 

Langebaan\veg 

Canidae 

Ursidae 

Hustelidae 2 or 3 

Viverridae 4 

Hyaenidae ?5 

Felidae 5 

Hagerman 

2 

2 

9 

o 
?1 

4 

Langebaamleg Hagerman 

No. of species 

No. of genera 

No . of families 

Species in common 

Faunal resemblance 

Genera in c ommon 

Faunal resemblance 

Families in c ommon 

Faunal I'esemblance 

(%) 

(%) 

(%) 

19 

c14 

6 

18 

16 

4 or 5 

Langebaanweg/ 
Hagerman 

0 

0 

1 

7 

4 or 5 

100 
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faunas fI'om the two occurrences are essen"'.:ially similar in 

composi tion (i.e • c arnivores , heI'bivores, reptiles, birds etc.), 

although the species I'epresented are, of couI'se, quite different. 

The two as sembl ages include a similat' number of 

fissiped caI'nivore species, but there is a taxonomic correspondence 

only at the family l evel (Table 86). Only Oile of ehe families 

reF n~sen ted c:. t Lang,=baanweg, the Vi verridae, is ,:.ot recorded at 

Hagerman and this ~ap is filled by the Xu~telidae, ",hlch make 

UF 50% of th~ species recorded in the Hagerman carnivore 

fauna. At Langebaanweg the Mustelidae make up at most only 16% 

of the carnivore species represented, although the Mustelidae 

and Viverr'idae together r.lake up about 45% of the total. Only 

one hyaenic. is doubtfully recorded from Hagerman on the basis 

of a single d2cirll:ous tooth, whereas the five Langebaanweg 

species a!'e represented by numerous specimens. TLere is, however, 

a b.rge c aniCl f'!'OJT1 Hager'man (Borophagus) ':lid.c::h evidently ful­

filled an hyaenid role ir.. North Amencu. Only in the case of 

the Felidae is there any marked resemblance In the na~ure of 

the species L=p::cesented in the two assemblages. 

I t is remarkable tha r: two carnivore faUl-.as, which ful­

fill the same ecological role in essentially similar environ­

ments at the same period in time, should differ in so many 

ways. The indicati ons are that even in the ::'ate Tertia.:'y the 

faunas of Soutil Air-ica and North America i,ad :!.ong since been 

developing independently from one another. 

ELANDSFONTEIN: 

Tte Elal1dsfon tein fossil expos:u-es are si t"ated close 

to one of the ff'w permanent water-holes anywhere in the Sand­

veld area of tile south-western Cape. The river nea":'est to the 

si te is the Sont, some 10 krn dista:lt, which pnder existing 

climatic condi tions has water' in it for onl}' a few months 

each year' an1 even then it is seldom, if ever flo\-ling strongly. 

The water table in the Elandsfontein area is close to the 

surface and this, coupled with the presence cf the existing 

water'holc:, sugges"ts that it might have been a local source 

of fresh 'dater- frn' a long time. Consc'.fclently, it is an ar'ea 

... ,hen:: animals are likely to have concentrated at least as far 

back as the Corne lian, to judge from the fossil I'ecord. 
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The si tuation i s , therefore, one w~ere there is likely 

to have been concentrated carnivore activity 0ver prolonged 

periods and many of the fossils at the site probably represent 

the remains of ca~'nivore kills. The Elandsfmltt:in fossils have 

not been studied with the view to establishing evidence of 

carni.,ore activi ty in the same aetail as 'those from Langebaan­

weg. In addition , there ar~ some complicating factc!'s which 

would have to be t:1ken into consideration in any detai.led 

analysis of the natuI'e of i..Ile occurrences. 

Many of the fossils from this site have been gnawed 

by porcupines (Singer, 1956), arld some of th.::: recordej fossil 

concentratiOi:s may represent now exposeJ rem."lants of the sub­

terranean l.'.l.iI'S of these rodents. Porcupines still occupy such 

lairs in the area today, although r.one have been excavated and 

examined. 

A second difficulty is that there has clearly teen 

. some contributi.on to the f::>ssi1 OCCU!'I'erlCeS as a result of 

hunting in the area by primjtive man. F'or exa;-,lple, an Early 

Stone Age 'living floor' ur:covered at the site revealed ar. 

association of artefacts wi th a variety of manuTialian remains 

(Singer & Wymer', 1968). Since theI'e is evidence also of Middle 

Stone Age, Late Stone Age and historic period hominid activity, 

it follows ~hat ea::h of these pel-iods of occupation may have 

added faunal rellaiHs to the deposits. 

There are, however, some bone accumulations which might 

have I'esul ted fl 'om the act; vi ties of carnivores. One of these 

is the Bone Cit'cle oCt..urrence, which was repeatedly referred to 

earlier in Cumlec. tiO"l "ri th the Florisian Car'nivoz'a from this 

site. Some aCCOlmts of this occurrence have previously been 

gi ven clse",here (In3keep & Hendey, 1966; Singer & Hel tne, 1966). 

The eaI'lier opinions conceI'ning the possible origin of this 

occurI'ence are b=l:'C I'ejected. 

There a:'e marked similari ties bet\.,reen the nature cf 

this OCCUI'!'ence and those at Swartklip, the most ob;rious and 

perhaps also the !':iost misleading differ'ence bet'Neen them being 

that \v!1ereas those at Swartklip aI'e vertical exposuI'es, the 

Bone Circle 0CCUl'I'e'1ce was a horizontal exposure. The Swartklip 

si tes are mo!'c obviously in the form of subteI'T'anean animal 

lairs, but wer'e they to have been exposed horizontally they 

might well have taken on the appeal'Mce of the Bone Circle 
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occurrence . If it is assumed that cax'nivOl:'es such as Canis 

mesome las made use of aardvar'Ie (01'yctt:ropu3) burr'ows, it fo110..,s 

that bones might become acCt.unlA.lated in the lair by its new 

occupant::s and might subsequen tly be exposed by the very active 

wind eI'osion which is prevalent at the 'n .. e. C. mesomelas is 

quoted as an example because a number of specimens of this 

spt::cies were the only carnivore r'emains associated with a 

mini a t'.tre 'bone circle: at the northern end of the site. The 

original Bone Ci :t'cl~ also included Hya~, Crocuta and Mellivora 

remains and in this instance these animals might also have 

been one-time occupants of the hypothe tical lair. In neither 

of the two OCCUI'!'ences referred to W3.S there evidence of 

porcupine a(:ti vi ty. 

It \'laS suggested earlier in connection with the Elands­

fonteil1 Sl-Ll'icata that those carnivores which 0CCUpy subterranean 

lairs might t:: ,.lOre commonly represented as fossils than those 

which do not. Mellivora t. ape?sis was mentioned as an obvious 

example in addition to the Suricata. The fact that £. mesomelas, 

and to a lesser' extent also Hyaena brunnea, is so abundantly 

represented at Elandsfontein at least suggests the possibility 

that it did freque!1tly, or habitually occupy such lairs. 

There is clearly a potential for a more thorough 

investigation of bone concentrations at the Elandsfontein site, 

but thE:y are here regal.'ded as the results of carnivore activity 

rather than "some freak of deflation" (Singer & Wymer, 1968: 64), 

al though deflati o~ J is the mechanism by ",hich the:' have been 

exposed . 

There is other more direct ev-idence of c",rni vore 

activity at Elandsfontein. The machairod0ut hurner::' 3058/9 show 

signs of tooth max'ks ,.,hich Here defini tely not madt: by porcu­

pines, but which could have been made by a caz'nivore. Mere 

convincjng still is 

cir-cular- hole::: 4 rnm 

side and a similar 

size of these holes 

of a c 2.rni vore of 

the Hellivora 

in diametez' 

hole in the 

braincase 20981, which has two 

and 21 {uiT! ap3.!'t on its dorsal 

basi--occipi tal. The spacing a"1d 

they were Jnade by the canines suggests that 

about the size of Hell5.vo:::'a itself, although 

the canines of r;. mesomelas also fit them quite ",ell. This 

si tuation is reminiscent of the leopar'd-punctuI'ed australopithecine 

skull descI'ibed by Brain (1 970) . 
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An asp~ct of the Elandsfontein fossil occurrences which 

might be an inchcation of carnivore acti vi ty is the fact that 

there are remarkably few recor'ded instances of skeletal elements 

having been found in articulation. This 

of post-mortem disturbance and dispersal 

kind which results from the actions of 

scave:ugers whe:l animal I'~mains ar~ not 

in~ic3tes a great deal 

of skeletons of the 

both predators and 

:airly quickly buried. 

Exceptions to this genel'al r.'.le 

cc.':".mo!':ly recorded in the ' bone 

on skeletal dispersal are 

circle' uccu: ... rences. Actual 

most 

articulations are known, but mcre commonl" ir.<.'1.i vidual skeletal 

elements were slightly separated from one ar..:>ther'. This is 

also a featt..r'e of the Sv/artklip occurr'ences and in both 

instances it appears 'co be skulls anc. ceI'v~_ =al vel teLrae or 

the distc.l extremities of limbs whicl: are faund in the 

closest associatio:'l. 

One of the very few J.'ecorded instances of dj spersal 

of ;l single individual outside of the 'bo~e circles' is that 

of a Pelorovis skeleton (16710). The almost complete skull was 

found ventral side uppermost a few metr~s away from both 

halves of the mandibl~ and most of the anterior part of the 

vertebral column. Ther'e are no obvious tooth marks on any of 

the skeletal elements, but the disturbance of the skeleton is 

of the ~ind which might r'esul t from the actions of an hyaenid. 

On the other hQj,"ld, this and other instances of disturbance 

might also be the result of ~utchering cy h0minids. 

S'''ARTKLIP & SEA lIA.RVEST: 

Some evidence supporting the COliclusion that the Swart­

klip assemblages accumula-:=ed in carnivcre lairs has ' already 

been discussed elsey/here (Hendey & Hendey, 1968: 48-51), but this 

may no~., be qualified and enlarged upon as a result of more 

recent observations. 

Firstly, it was stated th2t the Swartklip assemblages 

did not include po!'cupine gnawed bones. These have in fact 

now been found at Site 1, but the number's are so small that 

it is unli!<ely that the porcupine ' ever played a significant 

role in the accumulation of bOnes at these sites. 

The pre sence of appreciable amoun ts of broken ostrich 

eggshe ll and at least t wo comple te ostrich eggs was a problem-
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atical aspect of the assemblages, although it ,",'as suggested 

that these eggs feI 'med par't of the dit::t of one of the 

occupants of the lair's. Recently a photograph appeared in a 

Cape Town ne'vspal'er' ( The Argus, April 19, 1971) showing lionesses 

in a Kenyan wildlife park eating ostrich eggs and since it 

has been suggtsted tha t Panther'a leo was one of the occupants 

of the Svlartk:i..ip lairs s it is possible that this species was 

res ponsible for bZ':!.nging in and breaking up tile effgs fC'..lld in 

tr.e deposits. It \.,as mentioned earlier that lions in Afr'ica 

are not known to be occupants of caves and rock shelters, 

although this does not apply in the case of the Pleistocene 

lions of Europ(~. The Swartklip fossils da-::e fr'om the , late 

Pleis tocene when c,:mdi tio:us in the sc.uth-v!es tern Cape were 

colder thill. th"'y 3I'e toCiay, so it is possible that the pre­

vailing climate of that time prompted the locaL lions to 

make use of sheltered lairs i even though they do not do ::'0 

today. 

Just as porcupine gnawmarks or. bones frc;'lI Swa:::'tklip 

have n,)",' beer_ r'ecognized, so have tooth marks aad fractures 

caused by carnivores. Bone fragments wi th spiral fractures and 

punctate ma'r-ks, identical in appearance to those from Langebaan­

\Veg, have been recovered. 

Although the Swartklip lair's were plobably occupied by 

a va::'iety of species ever a period in tjme, the ones "lhich 

are regarded a$ being responsible for most, ii not a:l of 

the bones b, troduced into the lairs ar'e Canis 

brunnea, Panthcra 1 eo clYld Hystl'ix africa.:.austr2lis . 

Esseni:ial ly similar' observations and conclL4.si ons apply 

in the case c£ the Sea Hay'vest site, al th"uCh in this i nstance 

both Crocuta crocuta al'ld Panther-a pardus c:::.re added to the list 

of possible bone collectors. 
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CONCLUSION 

For a l"egion which is so limited in extent, the 

south-western Cape Province is providing a re;narkable record 

of animal life during the late Cenozoic. The existing local 

record, taken in conjunction with that fj,'om the rest of 

southern Africa, has alrt:ady gi ven a fait'ly t:lear indication 

of the nature and evolution of higher forms of life in the 

sUbcontinent during this per~od in time. In general, the fossil 

occurI'ences or comp:;l.rablp 

th0se to the 

age in East A frica are more signi.d-

cant than 

areas are complementarv 

south, but the 

to one another. 

records from the t ... ,o 

The same applies in 

the case of the fossil faunas of tr.(! SOue~-"'ieste1'.1 Oc:.pe in 

relation to those from the rest of sout1-1.eru Africd. They are 

an integral part of the record as a whole and are, therefore, 

of more than just local interest. 

In the present report the tendenc$ \.,ras to emphasize 

the occu:::'I'ences at Langebaan\.,reg. This was done because the 

fauna from this locality is uni'iu~ in so many ways and it 

is i'egarded as the most important of the local fossil faunas. 

Hany notable discoveries have already been made at 

Langebaanweg. For example, the fauna includes 

of the true elephants, an early ancestor of 

cel'os, the firs t fossi 1 penguin recorded in 

one of the ear lie! . t 

bear f"'om sub-Saharan Africa v/hat i~ 

the white 

Africa, the 

perhaps the 

l'hino­

first 

last of 

~he AfY'ican boselaphine antelopes. New or unusual records of 

this kind az'e of interest ~n themselve:;, bUi: their real siqnifi­

cance must be assessed against a bI'OadeT' background . Thus while 

the seal, Prionodelphi s capens i~, is o111y the seco!1d record of 

the genus and O!1.e \vhich allol"s adequa te defini tion of the 

genus for the first time, its significance bes chiefly i!1. the 

additional insight it has g.i.ven on the possible origin and 

evolution of' the Antarctic seals. Previously Ii ttle ,,,as knO\Yn 

about this subj ect, even though survivil~g populations of. these 

seals may be coun ted in millions and their area of distribution 

covers millions of square kilometI;es of the earth's surface. 

In addition, the Langel:aamveg fossils have given the 

first real il1dicatio!1.s of the natUl:'e of tll~ local environment 

in late Pliocene times . It was evidently very different fI'om 

that of t he pr'esent and it is expected that geological and 
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othel' studies stimv.lated by the palaeontological investigations 

at Langebaanweg ",ill contribute more to the knowledge of the 

late Pliocene envi:::onment. 

The local Qua ternary record is of inter'est since it 

incl"..-tdes assemblages ranging in age from Carnelian to Holocene, 

which makes ' ... 
~ - pos3ible to trace in some detail the final 

stages in the evol".ttion of the modern fauna of the regivn. 

Th~s part of the local fossil record is less reme.rkable than 

U.at from Langebaanweg, but this does not diminish its importance. 

Atte!llpts to determine the character of the historic period 

fauna, which is nov much depleted as a result c£ human activity, 

have been undet'taken in conjunction with the Quatern2I'Y palaeon­

tological investigaLions. One of the significa~t aspects of the 

recent fauna of t~~ region is the fact that it was from the 

south-wes tp.rn Ca}Je that many of the species whi(';~l character'i ze 

the Ethiopian faunal r'egion y{ere first des.;I'ibed. 

Additional intere8t in the latE: Cenozoic fauna of the 

south-western Cape stems from the fact that this regiou is 

atypical of s...tb-SahaI'an Afr'ica as a whole, s:i "lce it is situated 

at the southern continental extremity and is clilHatically differ­

entiated. The biological implications of its geographical location 

are significant in both palaeontologic'tl and neontological studies. 

Al though many investigations have already been carI'l.':!d 

out un the fossil mammals fI'om the south- west.e:::"::J. Cape, the 

I'esearch potential in this field is sUll good. Bon~ & Si.:'lger' 

(1965: Table 1) ~ecorde(i 13 carnivore sp':!cies frem t ..... v sites in 

the south-we stPI'n C3.pe, while the !:'resent: :r.'-::pc..rt records at least 

45 species fZ'r:m more than half a. do~en OCCUX'l'ences. To a 

greater or lesser extent a species lis"(: ir.crease can be expect­

ed in other ma-:1malian oX'ders . as Hell. 

It is st1'iking hOyl li ttle ir.formation on the late 

Cenozoic mammals of Africa is included in a recent book on the 

fossil mammals of the ivorld (ruI't€:n, 1971), yet 1:his was the 

time when the modern African fauna, which by any standard is 

excep ti onal in quanti ty and varie ty, ylen t th.cough the final 

stages in its development. In his revi e i" of the Pliocene, 

Kurtf=n (19'71: 152) ' .. II'ote that this epoch was !lsomething of a 

paradi se los t, a -::limax of tr.e Age of Mal1unals before the 

coming of t he cold; a time when li f e was richer, more exuber-ant 

than ever before or after." He goe s on to say tha t condi tions 
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which prevailed at this 

areas, and those are 

the curious situation 

climax 

in mainly 

that the 

are 

Africa. 

continent 

mammals z'epresent Hhat may v/el l be the 

evolution, is also the one in which the 

is perhaps le2.st wt.ll known . 

found only in a few 

~ e are thus faced wi th 

i n which the modern 

acme of mammalian 

fossil mammal z'ecord 

The ~i tuation is, hO\v'ever, improving and the recen'[ 

imrestigations into the origin and evolution of the Homil1idae 

has brought about i'In increased, although still largely incide!1tal 

inte :;:'est in other African fossil rr .. 'mmals. It is probably true 

to say that some of the more significant advances in recent 

years in the field of palaeomammalogy hav~ heE:!l made in Africa. 

The tz'adi tiemal vi~w that f.fI'ica play=d a sume\v'hat subsidiary 

role to Et~'asia i!1 the o:::'igins and evolu.tion of its own fa:ma 

is now being modified. It had also become fa31d onable to 

regaI'd. Africa as a z'efuge for ar'chaic foz ms and, while this is 

not without foundation, there has perhaps been a te.'I'),c!enc~r to 

underemphasize the role this continent has played in the later 

history of mammals. 

'lith these points in mind, it is hoped that the report 

is concluded on a note of expectation rather than achi evement. 

There is much which is still to be done. 
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SUHHARY 

A gene r a l account is given of the recorded fossil 

l1ammali a of the south-weste rn Cape Province and also of the 

more i mportant late Cenozoic foss~l occurrences in this r'egion. 

A formal nomenclat~I'e for t he Pliocene ceposits at Langebaanweg 

is st1 ggested and a ne,., system of ag-e :'lames for the South 

African Neogene, based on f05!:il mammal faunas, is proposed. 

A more d~tailed aCCOUl!t is giv-=n of the species of 

Carni vor'a know'll froJ,i the local late Pliocene and Quater'nary 

and the follewin g new spe...:ies are d(.scribea~ 

Percrocuta ~t!'ali~, Hya€.na abronia, Hyaenictis 

obscura and Suz'i cata major. 

preforfex, f_elis 

Promellivura Pilgr im 1932 is rejected and t:.e material identified 

as such is refe r red to Hellivora. Vishl1uictis Pilgrim 1932 is 

reduced to the status of a subgenus of Vi vel'!'a and fseudo-

civetta Petter 1967 is included. in Viverr2. (Civettictis). It is 

suggested that the Hyaena hyaena and Hyaena brunnea groups be 

subgenerically dis tinguished, wi th the nevI name, Parahyaena, being 

app lied to the latter group. 

Some aspects ':If the zoogeography of local mamlnals are 

considered and the role of carnivores in the origin of bone 

accUl1'\ulations is discussed. Brief comments on topics such as the 

local non- mammalian fossils and size changes in Quaternary 

carnivores are also included. 
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PLATE 1 

A,B. Buccal and occlusal views of the Enhydriodon a£I'i c anus 

mandi ble (L 91 38) fran Langebaanweg. 

C. Occipital view of the Viverl'a lealceyi braincase (L 13097) 

from Langeba2nveg. 

D. Buccal view of the Genetta sp. mandible (1 11191) from 

1angeba -:nveg. 

E. Buccal view of the HeI;Eestes sp. A mandible (1 11847) fI'om 

Langeba -ll'lweg. 

F. Buccal view of the HeI'Eestes sp. B mandible (L 16177A) fran 

Langebaanweg. 
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PLATE £ 

Buccal, occlusal and lingual views o£ the Pel'crocuta australis 

mandible (L 14199) from Langebaanweg. 
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PLATE 1. 

Buccal and OCC1\£sal views of the PeX'CI'ocuta austl'alis mandible 

(L 13033) il'Cfft Langeb<'anweg . 
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PLAtt 4 -
I;Ol'sal and ventral views Of the Hyaena abx'onia skull (L 14186) 

II'an Langebaanweg'. 
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D\\ccal and lingual vicvs o£ the nyaepa abr'oni,a mandible 

(L 141 86) £I'Q1\ Langebaan.oeg. 





PLATE 6 

A, B. Occlusal views of the J,Jyaena Species B maxillary 

fI'agments (L 12848) from Langebaanweg. 

C. D. Buc:cal and lingual views of the HYaena Species B 

mandibular £l'agment (L 12848) from Langebaanweg. 
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PLATE 1 

Occlusal views of the mandibles of Hyaena Species B (L 12848) 

and Hyaena abronia (L 14186) frcu Langebaanweg. 
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PUTS ! 
Buccal, . lingual and occlusal vieW's Qf tne Hyaenictis EX- fOl'£ex 

man<1ible (L 10(56) iI'an Langebaanweg. 
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'PLATF 9 -
A. B-uccal view of the l'ight maxillary fragment (1. 20505) of the 

Machail'odUS sp. fran Langebaanveg* 

B,C. Buccal and occlusal views of the lett maxillalY £l'agment 

(L 20505) of the Hachaix;oc1us sp. £I'Qll Langebaan\leg. 
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PLATE 10 -
Buccal, occlusal and post riol' views of the l-tachairodus sp • .. 

andible (L 20505) from Langebaanweg. 

D. Buccal view of the c£ • ~taehail0q4\lS ancU bl (L 12641) £f'om 

Langeb.:'larlweg • . 
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PLA'l'F' 11 -
Buccal and occlus .1 views of the Dino£elis aft. diastemata 

andible (L 20284) £I'om Lang baanweg. 





12 -
Bucc~l view oi the upper canines of Dino£elis aft. diastemata 

(L 2(284) , Machai:r'odus sp . (L 20505 ) and the unidentified 

m~chairodOJnt (L 11646) .fi'om Langebaan 9. 
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PLA'tE II 

A.B,C. Buccal, occlusal d lingual vievs of the Dino£elis af£. 

diastemata axilla (L 2(74) fran Langebaanweg. 

D, E. F. Buccal, occlusal and lingual views of tl e Feli ob scur a 

maxilla (L 10100) from Lang baanweg. 

G. Buccal view 0 the Felis af£.. issiodoI'el sis mandible (1., 16055) 

from Langebaanweg. 
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Buccal, lingual and occlusal views of the unidentified fi$siped 

carnivol'e maxilla (L 11752) fran Langebaanweg. 



Illllllll! I! III/III! I~IIIIIII! I~IIIIIII! I ~ II/III! I~IIIIIII! I~IIIIIII!I~III/ 

IIIIIIII !lllllllll! I! IIIIIII! I~IIIIIII!I~IIIIII!I~ IIIIII! I~IIIIIII!I~IIII 



LATE 15 -
Pathological co.ndi tions in carnivor-e postcr'anial bones frco 

Langebaanweg. 

A. Tibia (L 6388) shoving ebwnaticm &'l~ bony l1ppil~9 (osteo­

al'thritis) of the pr'oximal end. 

B. Ulna (t 986) showing osteitis of the proximal end. 

c. KetllpO<iial (L 6430) showing eblU'nation of the distal end. 
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1'L rrF 16 -
Buccal , views of the Arctoceph 1 s pusillu mandibl £rOJ:\ Lim 

Qu '11". Saldanha (5293A) and a. modem specimen (SAM 34640). 





PLATE' 17 -
Buccal views of the Canis JnesOtnEtlas mandibles from landsicmtein 

( 17214) and Swartklip (2';1 2954) and a mOdem specimen (SAM 35056). 





PLATE 18 -
Lateral view of the Canis mesornelas skull and mandible (z. 1 1952) 

£~'om Swar'tklip. 





PLATE 12. 

A. Occlusal view of the Canis terbl ch,ei maxilla (15605) trom \ 

Elands£ontein. 

B. Buccal view of the VUlees chama mandible (21007) from 

El dsfont on. 

C. Buccal viev of the Llcaan pictus mandible ( : C 13) fl'am 

lands£ontein. 
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PLAT 20 -
A,B. Dorsal and ventI'al views 01 the Ictonyx striatua brairlcue 

(9200) from Elandsfantein. 

C.D. Occlusal views of the anI! c!P!Bsis low r carnassials 

(ZW 3486 & ZY 6a) iJ>cq Swar tklip. 

E. Occlusal view of the Acnyx capensis p4 and M1 (Zii 2930) . 

tItan SWdz'tklip . 

, 
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PLATE 21 -
Dorsal views of the Hellivora capensis skulls fran Elandsiontein 

(EC 14) and Tyge ri on tein (Q 88). 
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PLATE 22 

A,B. DOI'sal and ventral views of the HeI'pestes pulverulentus 

skull (S 786) fI'om Sea Hal'vest, Saldanha. 

c. Buccal view of the Hel'pestes pulvez'ulentus mandible ( S 2) 

Sea Harvest, Saldanha. 
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PLATE ~ 

SuI'icata major material fl'om Elandsfontein. 

A.B. Dorsal and lateral views of the braincase (9492). 

c. VentI'al view of the bI'aincase (9492) showing the right tympanic 

bulla in detail. 

D,E,F. Buccal views of the mandibles (8405, 6883, 8655) showing 

slight, moderate and advanced wear on the teeth. 
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PLATE 24 

Buccal and lingual views of the HYaena bI~ea mandible (20081) 

fz'orn Elandsfon tein. 





PLATE 25 

A, B. Buccal and lingual views of the Hxaena bI'unnea mandible 

(ZW 1836) from Swartklip. 

C,D. Buccal and lingual views of the Hxaena brunnea mandible 

(S 721) fl'om Sea Hat'vest, Saldanha. 



c 



PLATE 26 

Occlusal and buccal views of the Cx'ocuta cx'ocuta mandible ( 15833) 

fI'om Elandsfontein. 





PLATE 27 

A. Ventral view of the Felis libyca skull fragment (Zw 1841) 

fl'om Swartklip. 

B,C. 

D. 

~ccal and occlusal 

fragment (ZW 1480) 

~ccal view of the 

Swartklip . 

views of the Felis serval skull 

from SWartklip. 

Felis serval mandible (ZW 1480) fl'om 
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PLATE ~ 

A, B. Occlusal views of the Panthera ~ maxilla ( s 129) fI'om 

Sea Harvest, Saldanha and a modeln specimen (SAM 36663). 

c. Buccal views of the Panthel'a pardus lower carnassial (S 132) 

£I'om Sea Harvest, Saldanha and the mandible (Q 1800) £I'om 

Fish Hoek. 



A B 
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PLATE II 

Lateral views of the Panthera leo melanochaita skulls, SAM 35121 

and SAN: 33425. 





PLATE dQ 

Dorsal views of the PantheI'a leo melanochai ta skulls , SAl-I 35121 

and SAM 33425. 
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PLATE 1!. 

Ventral views of the Panthera leo me 1 anochai ta skulls. SAM 35121 

and SAlf 33425. 
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PLATE 32 

Occlusal views o£ the PantheI'a leo melanochai ta mandibles, SAN 35121 

and SAM 33425. 





PLATE 33 

Damage to bones from Langebaanweg :t:"'esulting from the actions o£ 

C al'ni vore s. 

A. Typical examples of bone £t'agments £I'om Bed 3a x'ecovez'ed 

during the excavation LBW 1969/1. 

B. Punctate mal'ks on an innominate made by the canines of a 

carnivore. 

C.D. Bone fragments showing carnivore tooth marks. 
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