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With Beé tables, 36 text figures and 33 plates.

SUPFORTING PUBLICATIONS

The present Teport prescnts some of the resvlits of gh
investigation, which is still in progress, directed towards tne
recording of the Ffnssil mapmals from the scutkh-westeun Cape
Province and reliated topics. [Initially a general study cf gome
af tlhe local fossil mammal occurrences was undertaken and the

following publications resulted:

1. HENDEY, G.8. 1967. A specimen of "Archidiskodon' cf. transvaalensic
from the south-western Cape Province. 5. Afr. Archasol.
Bull. 221 53-56,

2. HEWDEY, Q.B. & HENDEY, H. 15%8. New Quaternary fossil sites
near Swartklip, Cape Province. Aan. 8. Arr,. Mus. 352p
43'?3#

3. HENDEY, Q.B. 1968. The Helkbos site; An upper Pleistocene
fossil occurrence in the south-wesiern Cape Province.
Ann. 8. Afr. Mus. EE: B9-119,

4. HENDEY, Q.B. 1969. Quaternary wvertebrate fossil sites in tla
south-western Cape Province. §, fAfr. Acchaecl. Bull,
24: 96-105.
==

5. HENDEY, Q.B. 1770a. A review of the ¢geology ard palasontology
ef the Plio/Pleistocene deposite a¢ Langebaamweg, Cape
Province. Ann. 8. Afr. Mus. 381 73-117.

6. HENDEY, Q.B. 17970b. The age of the fossililerous Asposits at
Langebasnweg, Cape Province, Ann. 5. Afr. Hus. 56: 719=-131.
b — e

7. HAGLIO, V.J. & HKENDEY, Q.B. 1970, iew evidence relating to. the
supposed stegolophodont ancestry of  the Elephantidae.
8. Afr. Archaesol. Bull. 25: 85-87.
==

The results of a more detailed stody of the fossil
Carnivora of (e south-western Cape, underiaken in conjunction
with the investigations referred to above, mike wup the greater

part of the present report, but throe publications relevant to
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this aspect of the work have already appeased. They arei

B. HENDEY, Q.B. & REPENNING, C.A. 1972. A Pliccene phocid from
Eﬂl..lth .H.fl"iﬂl- Eﬂ !I ﬁ; Eﬂ- E.EI ?T-in

9. HENDEY, Q.B. 1972a. The eveolution and dispersal of the
Monachinzs (Mammalia: Pinnipedia). Asn. 8. Af>. Mus. 59:
95-113.

10. EESDEY, Q.B. 1972b. A Pliocene wursid Ffrom South Africa. Amm.
E- Et _Hﬂt El 115=-132.

Copies of all these publications are submitted in
support of this thesis.
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GEMERAL IHTRODUCTICH

The systematic investigation oF the fossil Hammallia of
South Africa was begun towards the end of the 19th Century with
the description of & new species of an extinct long-horned
buffalo (Seeley, 1891). This specimen, which had been found in
1839 by Andrev Geddes Bain and which is now housed in the
South African Museun, came from the banks 2f *he MHodder River
in the (range Free G5State. The Highveld :egionm of South Africa
has remained +the principal focus of local palasomammalogical

studies and nuwsercus publications have appeared which deal with

material rezowered from gravels along the Yaal BEiver, cave breccias

in limestones and dolomites of the ncortherr Cape Province and
Transvaal, ond from sites such as Cormelis ano Florisbad in  the
Orange Free Etaie. The Plelstocerne masmal faumaz of the interior
of South Africa are now moderately well Xkiuown (-ee Cooke, 1963).
Until about the middle of the present Century litile
wvas known of the ifossi]l mammals of the coastal r=gicns of the
southern African subcontinent, Scott (1907) descrided a small
asgemblage of Plelstocene mammals from the Zululand coast, while
geries of Fokslls of late Tertiary age Ffrom the Soasts of
Hamaqualand and South West Africa were described by BStrome:
(1926, 1931a, etc.) and Hopwood (1929). Hroom (1909), in one of
his earliest palasontological contributions, described a new equine
species Ffrom a specimen washed up on a beach near Cape Town,
arid this was the first desciiption of & fessil mammal Frop the
south-western Cape Province, ihe area under consideratici in  the
present Investication. Following on this discovery was a period
of about 40 yrars during which wvery little collecting of fossils
was undertaken in  this regich.
In 1951 the prolific Pleistocepe Fossil occurrence on
the Ffarmm Elandsfontein near Hopefield, which 28 about 90 km north-

north-west of Cape Town, was wvisited by a sciontist for the First
time and its importance recognized (see Singer, 1957). The discovery

of the remains of a fossil hominid (the ‘Saldanha skull') at
Elandsfontein in 15352 led te considerable leczal and internaticnal
interéest in this site and thereafter a numbtar of publications
appeared which deal® with geological; palsrontolugical and
archaeological aspects of rthe occirrence. These investigations

were climaxed by a series of systematic excavations undertaken
during 1965/6 (Singer & Wymer, 1968),

e —————



Another major event in the south-western Cape was the
discovery of wvartebrate fossils in the phosphatic deposits at
Langebasnweg, 105 ks nporth-north-west of Cape Town (Singer &

Hooi jer, 1958). The deposits at this locality have yieldea the
largest and most important assemblage of Pliccene wvertebrates
known [from southarn Africa,

Many other GCuatérnary vertebrate fossil occurreuces are
now secorded in this reglon (Hendey, 1969), and the south-western
Cape nuw features more prominently than before in the intei-
nationally-based investigations on the fossil Mammalia of Africa.
Particular interest centres on Langtbaanweg, which is the most
prolific of the local sites and the beit source of information
on the nature of the Pliocens: mammalis Ffaunma of southern Africa.

The present widespicad interes:t in the late Cenozoic of
Africa is due largely to the fact that it was or this continent
and during this period in time that importart developments 1u
the evolution of the Hominidae took place Although the sbull
and mandible fragments from Elandsfomtein are still the only
important Qossil hominid remains known from the scath-wvestemn
Cape, the study of other fossil mammals from local Pliocene,
Pleistocene and Holocene occurrences are a significant part of
the investigations into the 1life and events of the late Cenoroic
of Africa as a vhole,

The present report summarizes the existing Imovledge of
the fossl]l mammals of & geographical reglon which 43 1'mited in
extent, and it deals in detall with the known remalns »f just
one mumalian order, namely, the Carnivora. In generas, calmivores
tend to be less well represented in the foasil record than
other orders and this does apply in the case of those from
the south-wvestern Cape. Nevertheless, the material available
represents a significant assemblage of largely unstudied aspecimens
made up of a wide wvariety of species.

investigations on African fossil samala are still
éssentially a watter of determining their systematics and it is
the study of the relationskhips of the local “arnivora which
make up the greater part of the present repori. An appreciation
of the taxonomy of the species represented ooes, howover, allow
for Ainterpretive work of wvarious kinds.

One of the most critical problems evident in southemn
Afriean Cenozoic studies is the uncertainty vhich swrrounds the
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which are relevant to these studies. At present owly those
which Fall within the time limits of the ragiocarbon dating
technique are potentially dateable fn absclute terms. This means
that most of the important fossil occwrrences can only be dated
in a rclative sense and, although relative dating may be under-
taken in a nusber of ways (see Oakley, 1964), in dealing with
Fos=il Faunas it iz usually mos: convenient to use the fauna
jt=el? as the basis For dating. XKurtkn (1957a) has demonstrated
the wuscfulness of +the larger Camivora in making temporal
correlations beiveen faunas in widelr separated areas. Consequently,
one of the aims of the present study wvas to determine the
relative ages of the local assemblages om the basis of thelr
marnivore faunas mnd other evidence anf to make a temporal
categorization of southern African [fossil masmai faunas on a
formal basis.

In addition to the determination ol the age and phyletic
relationships of the species described, account was taken of their
past and present distributions. Viewed in relation to othar
mammals, some aspects of the evolutiom and disperzal of Africas
Carnivora have become evident. Although the imwerpretation of the
available [lactual evidence is mnecessarlly subjective, there is the
basis of an underetanding of the evolutionary history of the
carnivorous element in the African mamnalian fuouna.

Since predation and scavenging by camivores may lean
to bormzs being accusulated in certain areas and in certain ways,
the possible relationships betweon carnivors activity &9 locel
fozsil oocurrences was aiso nvestigated.

The Africen Cenozoic fossl. recora is poor and, because
of the nature of this record, account §8 takem only of the late
Tertiary and Quaternary of the pouth-western Cape. It wvas during
this period in time that the character @nd compositiom of the
nov declining moderm fauna was developed and it {3 thus only
the climax of the 'Age of HNammala' which can be investigated.

TR W e T e =W -
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THE EOUTH=-WESTERN CAFE FROVINCE

The definivion of geographical regions is frequently
difficult and the final boundaries selected are often arbitrary.
This 4§s true of the south-western Cape Province and, althouglh it
is ome of the moxt easily defined regions fin southern Africa,
its boundaries can bpe varield according tc the nature of the
study being wunderiaken.

In the presint instance this region is taken to include
that area between the c¢oast firom St. Helema Bay to Cape  dang=
¥lip and the Cape Folded Mowuntains, with the lower course of
the Great Berg River Fforming its norileérn  boundarv. It may be
subdivided as Ffollows:

(1) Cape Peninsula - %That area between Table Bay in the north
and Cape Point in the south, and Iincluding
Tchle Mountain and the mountains extending

gouth From it.

i2) Coastal plain The rcmainder of the iogicn and  including
tie areas knowi &as the Cape Flats, the
Sandveld and the BSwartland {see Taluot,
1947).

The maximum north-south extent of the region is obout 190 km
and the maximem easi-west extenr about 90 km (fig. 1).

The regions adjacent tn the south-western Cape Efig- E}
énd which will be wei=erred to from time to time are as
Follows:

(1} west coast - The coastal plain north of the Great Berg
River,

(2) Southern fape - The southern coastal plain of the Cape
Province stretching Ffrom Cape Hangklip in
the west and Cape St. Francis in the east.

(3) Cape Ffolded Muurtaing - The mountains which separate the west
crast, south-vesterm Cape and southern Cape from
the dinland plateau (Xarrao).

King (1951) has discussed the geomorphology of the south-
weStern Cape and adlacent areas under the =zeadings 'Cape Folded
Belt' and 'Scouthess Coast'. The former is a complex system of
mountain ranges which may be conveniently divided into two
groups, namely, a group which trend nporth-south roughly paralleling

the Atlantic coastline and those which trend east-west approximately



Fig: 1. The

south-vestern Cape Frovince.
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parallel to the Indian Ocean coastline. The Fformer group inter-
gects the coastline in the south at Cape Hangklip, effectively

geparating ths s=outh-western Cape from the southern Cape. Since
this group is parallel to the Atlantic Ocean, tne west coast

region is in the nature of an open corrideor stretching north-
wards Ffrom the scuth-westarn Capé. The east-wost group approéach
the scuthern Cape cuast at intervals so that the coastal plain
is significantly narrowed Ffor a distance of about 200 Ikn wvest
from Cape &8t. Francis.

n brief, the most southerly part of the African
continent i% made uwp of a complex system of mountain ranges
and valleys Fringed by a ecnastal plafu, vhich in the south-
western Cape has an average width of abocut 65 m. The physio-
graphy of the scuthern continental extrenity is of considerahle
googeogt aphic significance and will later be discussed again in
this connection,

The geclogy of the south-westerm Cape 1s =elatively
cimple. There ure exposuies of Archasozoic and Froteérogoic
ignecus and metamorphic rocks, mainly in the coastal plain, vhile
the Cape Folded Mourtains and Cape Peninsula are made up
principally of sedimentary and metamorphic rocks of the Cape
Svstiem {Mthaﬁm‘.ﬂ-ic]. The Cape Peninsula is connecred. to the
mainland by an isthmis of largcly uncemsnolidated late Cenozoic
sediments, which extend along the cocoast to the npnorthern limits
of the region &nd beyond. Most of the Tertiary element of
these deposits waz opparently rewoiked during the Quaternary.
verlying some of the deposits of the cCcoastal plain are
wncensolidated aenlizs sands which are probably lergely Holocone
in age.

The late Ceporcic deposits are signiflcant becaise  they

comtain the fossil cocurrentes dealt with in the present peport.

All the major, and most of the minor wertebrate Fossil occurrences

in the south-western Cape are located in either the GCape Flats
crr the Sandveld, In most instences the exposure of the Fossil-
iferous deposits has resulted from the stripping of cover sands

by erosion or luman agency.
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HODEEN MAMHAL® OF THE SOUTH-WCITEEN CAPE PROVINCE

"In this Land of prester John ther was ==ene by our
Men Lyons and monkeyes, Babowrms a multid, with divers
other Strange beastes as Antilops and many other de-
fFormed crezstturés wverie strange to be Sene,”
ttandish-Croft Journal, Cape of Good Hoee, 23 June, 1612.
{Raven-Hart, 19571 59).

Like meet of Africa, the south-western Cape Province is
part of the Ethiopizn Ffaunal sreglon and its mammalian Fauna is
unmistakeaply ‘'/fricen' in character. It is &  important part of
this region since it was imn this ares that Europeans Ffirst
encountered many of the mammals which chavacterize the Ethiopian
faua (Table 1),

By the time that the first permanest FHRuropean settle-
ment was established on the shores of Table Bay in 1652, ships
af the great trading nations of Earope had already been calling
at the Cape Imr more than 150 vyears and (lcre are many log
and jouinal references o the rich fauna of the region (see
Raven=-Hart, 195?}. Records such as that quoted above are, ror the
most part, brief and impracise, although they indicate wery clearly
that the Cape had as rich & mammalian Ffauna as any other part
of sub=Saharan Africa explored subsequently.

The indigenors inhabitants of the region were the beach=
combing and pastoral IInttentots, whose presence apparently had
little or no «offeet on the numbers and wvariety of mammalis
eccupying the territory. The arrival of the European settlers,
however, ialtiated the decline of both the indigerous people and
animals. Hunting, vanton slaughter and dJdestruction of npatural
habitats sicadily esScalated as the settlements grew and spread
further afi¢ld asd by the time that the Ffirst noderm scientific
recomds of Fauna were being made in the 18tk Century, the Fauna
of the south-western Cape wvas already much depleted. Consequently,
it is now impoassible to make an accurate rcconstruction of the
nature and campositien of the local mammalian Fauna as it was
garly in the Historic period.

The listn of 1local historie perfiod mammals (Tables 6,
83) were complled on the basis of historical records, place
names  and such  scientific accounts as  are  available and, although
they are probably fairly comprehensive, they are of necessity

provisienal and subject to revigion. The historical 1ecords are



Tabla 1. Some Ethiopian land mammals, the holotypes of which are from
the south-weostern Cape Provinoe or immediately adjacent regions.

+Chrysochloris asiatica Linnaeus 1758
+Papio urainus Kerr 1792
Dtocyon megalotis Desmarest 1822
Canin mesomelas Schraber 1775
+loteonyx striatus Perry 1810
+jlellivora capensin Schreber 1776
+jonyx capensis Schinz 1821
+0enetta tigrina Schreber 1776
+Herpecton pulverulentus Wagner 1839
Atilax paludinosus G. Cuvier 1829

lyasns brunnea Thunberg 1820
Felis sorval Bchreber 1776

+Felis caracal Schreber 1776

Qrycteropus afer Pallas 1766
+Procavia capensis Pallas 1766

Diceros bicornis Linnaeus 1758
Eguus sebra Linnaeus 1758

Phacochoerus aethiopicus Pallas 1766
+Sylvicapra grissia Linnaeus 1758
+faphicerus campestris Thunberg 1611
+Haphicerus melanotin Thunberg 1811

COreotragus orectragus ZimmeTmann 1783
+Pelea capreolus Forster 1780

Taurotragus oryx Pallas 1766
+Lepus capensis Linnasus 1758
+Bathyergus suillus Schreber 1782
+Georychus capansis Pallas 1779
+Cryptomys hottentotum Lesson 1826

Pedetes capensis Porster 1778
+Pragays verreauxi A. Smith 1834
+¥us minutoides A. Smith 1834
+Aicomye subspinosus Waterhouse 1838
+0tomye irroratus Brants 1827
+Tatera afra Gray 1830

¥ Specise of which indigenous populations etill ococur in the region.
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often wvague, confusing and even Janciful, whil®s the early
sclentific accounts also have their shortcouings. For example,
the holotypes of scme of the species listed in Table 1 were
probably not from the south-westelm Cape rogion as ft is here
defined sincs locality records &are wvague. Hoat are simply
recorded as being from the ‘Cape of Good Hope' (see Ellerman
et al, 1953), a temm which is not pecessarily synonymous with
the south-western Cape. It is, however, probable thal the holotypes
of these species wer= representatives of populations which did,
or still do include the soutn-weStern Cape in their area of
distribution.

Puring the 18th and 19th Certuviles, the Furopean settle-
ments spread oboyeng the confines of the soeth-wvestetr Cape and
tohe destruction of flora and founs became more widespread. By
this tiees, however, ecientific records were being made more
frequenicly ond specimenc were being preserved in scientific
inatitutions im Europe. Consequentiy, while the extinction of the
blasuvbok (Hippotragus leucopiaeus) in about 1790 passed unnoticed
in Bouth Africa, descripilions of this animal were alieady in
existence and specimens were preserved in EBuropean museums. 1a
addition, the 19th Centur; sav the advent of the practice of
vild life conservation so that even in settled wreas the
preseérvation of species wvas assured. Unlortunately these develop-
ments came too late Ffor the south-vestein Cape and by the end
of the 19th Ceatvry =~st of the larger mommals of this region
vere already extinct.

Such conse:vation a3 was wndertaken in the Cape
Province during the T9th Century, and indemd Ffor much of the
present Century =8 w2ll, largely excluded the south-wesatern Cape,
at least in as far az the mammales were concerned., One hundred
years ago there remained conly the wvestiges of the mamalian
fauna which had flourished a sceat 200 years oarlier, smd even
this has continacd to he Jdeplet=d and disturbed.

Although twhe most obvious effect of human activities
has been the reduction in the size of populatioms of locally
eccurring nmammals, this is kot & general rule. For exanple, in
recent years there have been pericdic plagues of gerbils (Tatera
Afra) in the grais-growing areas of the region, and it ic the
reduction or elimination of the natural enemies of this species
which has largely contributed to this phonomenon,
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Several of the mammals which had Lecome extinct in
the reglon have now been re-introduced, mainly into nature
réeserves, whiie othelr species not known to have occurred
lecally in higtorie timeg have also beeh introduced. The
former category includes the eland (Taurotragus oryx), and
the latter includes Burchell's zebra (Equus burchelli), the

bontebsk (Damaliscus dorcas dorcas) and soringtek  (Antidorcas

mmr-ﬂugialiﬂ}‘ Even exolic species have now become cstablished
locally, Apart rrom those sSpecies such as fthe brown rat {Rattu.s
norvegicus} which have an almust world-wide distribution. there

are the grey sgquiirel (Sciurus carolinensis), the Ffallow deer

(Dama dama), the samber deer (Cervus mmicolor) and the Himalayan

thar (Hemitragus jemlahicus).

In few other regions in sib-Baharan Africa has the
natural pattern of the mammalian Ffauna been disturbed to the
extent which i3 evident Iin the South=western Cape.
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ZOUGEOCRAPHY UP THE SOUTH-WESTERN CAPE FROVINCE

INTRODUCTTON 3
In the course of investigations iato the Ffossil

mammals of the south-western Cape it beceme evident that, in
order to place ihese studies in perspective, account had o
be taren of past and present patterns of distributom of
African mammals, Ploniped distributions as they relate to the
scal from Langebaurweg have already been discussed elsevhere
(Hendey, 1%72b), &nd so the observations which follow corcemn
enly terrestrial species,

A study of late Crenozoic palasozoogeoyraphy is nece-
ssarily based on an wnderstanding of the modernm biolegy and
geoyraphy of the region in question, althoush even them a clear
and umcquivocal interpretation of past events 15 mnot always
possible. This is at izast partly due to the Ffact that there
were marked charges in climate during this period in tim= and
the nature and effects of such changes may be difficult to
determine. The late Cencxolie climatic changes of southern Africa
are not well documented or clearly understood and consequenily
many of the statements Jhich follow are tentative and based on
inadequate factual Iinformation. They could, however, provide a basis
for Future studies. As more becomes known of the fossil mammals
of Africa and the mnature of past climatic changes become better
understood, the present conclusions may be tested and, vhen necessary,
modi Fied.

Darlimoton (1957: 420) summed wp the basis of the present
zoogecyraphic study Ly stating that it "is only in the present
that we can see exactly how animals reoally sre distributed and
bow their dJdistributions are related te space, climate, barriers,
other organic Ffactors, plant cover and each other.” The human
activities and infiuences referred to earlier have, however, so
altered the charactes of the podern flora and Fauna of the
south-western Cape that much of the information fundamental to
the present investigation can now only be obtained by indirect
methods. Thisz iz, of course, by no means a unique situation and
many parts of the wvorld are in a comparable or even worse
state in this respect. Nevertheless, sincr sub-Saharan Africa
includes large tracts of uwnspoilt comtryside, it is as well to
emphasize that this doos not apply in the came of the south-
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western Cape.

This regica differs Ffrom the rest of sub-Saharan Africa
in other recpects a&s well, It is the only part of the sub-
continent to lie within a warm-temperate climatic gzone and have
a Mediterranean type of climate {Eg_ of Kocppen). Its climate
iz of considerable bioleogicel significance,.

The rainfall, which is mostly cyclonie, falls mainly in
the winter and the summers are long and dry. The precipitation
varies considerakly from place to place, the Cape Fliats receiving
orily 400 - 500 mm per annum, whils the ammual total in  the
mountains only a few kilometres away may exceed 3000 mm {Schulze,
1965}. The depressions which cause most of the precipitation
pass from west to east in southern mid-latitudes ang it is
usually only in winter that they r=ach Far cnough north to
affect the south-western Cape. There is a murked decrease in
the rainfall northwards along the Cape west coast and north of
the Orange River true desertic conditions prevail (the Namib
Desert), The inland plateau is a summer rairfall area and that
part closest to the sruth-western Cape (the Iarrco) is semi-
arid. The southern Cape receives rain at all seasons, althougn
in the western parts the totals are not high. Bome of the
higher mountains in these areas are snov-covered Forr short
periods during winter.

The cold Benguella current along the Cape west coast
has a moderating effecc on  temperatures in the arca. Cape Town
has a mean &nnual temperature of 1?uﬂ ad & relatively :zsmall
mesn  anhual range  of 12,3” v} 21.?ﬂb. Prost is rare 1in  the
lover-lying &reas and of the mountain slopes below 600 m.

The climate has been an important factor in the develop-
ment of a unique vegeiation in the region. As in other winter
rainfall areas, everglecn bushes and shrubs with leathery or waxy
leaves are predomizant. The Flora is very diverse and endemic
species are abundant. This wvegetation, which is usually referred
i as "Cape Hacchia', may be subdivided into a number of
groups, the distribution of which 1is largely dependent on  the
amount of raimfall. Forests are confined to well-wotered and
sheltered parts of mountain slopes, although mnost indigenous
montane forests have now been destroysd as & result of human
activities. Grasses constitute a relatively insignificant element

in the wvegetation in all areas, but this aoplies particularly in



in the Sandveld and Cape Flats. 7The wnique character of the
local natural wvegetation bas attracted the inlerest of Dbotauists
for generations and there is @an extensive ‘iterature on the
subject. Thi=z wvegetation is believed to have origicated within
the south-vestern Cspe wvinter rainfall arez (Levyns, 1962).

The definition of the south-vestern Cape as a disvtinct
geographical reglon (s based principally om its climate and
vegetation, and these i tun are determiced by the latitude
and physiography of the area.

PALAEOGEOGTAPHY:

Brain & Meester (1964: 332) have pointed out that a
"fuller understanding of past climates will elucidate many of
the problems concerning the distribution =ad cystematic position
of Gouth African engemic (manmalian} apecies” Unfortunately
1ittle generally acceptable work has been dune on the late
Cenoroic climatic changes of this country, although such changes
undgoubtedly occurrcd and, just as certainly, did influence the
evolution and Alspersal of Jlocai mammsls,

There is evidince whizh shows that these climatic
changes had a marked affect om the wvegetation of the scuth-
western Cape and adjacernt areas. For example, the trunks of large
trees have been found in excavations on the Cape Flats, an area
whick prior to the introduction of wvarious exotic trecs was
covered by Cape Macchia ad unvegctated sand dunes.

Muck has boea writien about the Plelstofens clinatic
changes In BSouth Africa wnd the principle of *gln:infplwinli
correlatiind wvas once widely accepted. While it iz now certain
that such corrvlations are mnot generally applicable, it does seem
likely that rthey have a rertain wvalidity in the case of the
Bouth-wedten Cape. At those times during the Plelistocene when
there was a gengral lowering of world tespearatures, thiore was
apparently a =shift rowvards the Equatoer of the world's climatic
gcnes. In the south-western Cape the most aobvious effect of
Buch a ghift would pave been te bring the raln-bearing
depressions into the area throughout the year, rather than just
in winter as is prcsently the case, Van Zinderen Bakker (1967)
has already sugaested as much in a discusalon om South African
Pleistocene climates., If this was indeed the ocase, theén the
south-western Cape would have experienced a cool=-temperate rather
than ware=temperate climate and receoived ralnfall throughout the

o — ¢
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year.
Butzer (7961) has stated as a genoral principle that

the areas bordering the Mediterrancan BSea cxperienced pluvial
conditions synchronously with the higher Llotitude Pleistocens
glaciations. He refoerred to these as “lfediterrancan pluvials®
and concluded that they were "Rarly Glacial® (Butzer, 19611 455).
It it assumed that this principle applies [ur Hediterranean
regiens in the Southern Hemisphete as well.

The degree to which Local climate changed during the
colder phases of the Pleistocene has yet to be determined.
Lintan (.969) has recorded what he believed o be evidence
of ‘ecryonival phenomena' in the south-wocatern Cape. IP his
interpretatica »f the pgeolopical 1record is corrert, it means
that the lowering of temperatures im this rejion at certain
times during the Pleistocene was sufficient to produce perennial
snow cover on  the wmoustains, Even today the higher peaks of
the Caope Folded Mountains are snow-covercd Foi  short periods
during winter and under colder conditions a snow cover for
the duration of winter ut lecast, is not difficult to visualize.
Even without the peremnial snows suggested by Linton, the presence
of snov gathered Ffor prolonged periods during winter would have
had a marked effect on the local environment. For example, it
would have .erved to kecp local rivers and natreams at higher
levels during summer, in contrazt tn the position today when
many local watcr-rowrees have a poar flov, or are completely
dry during tie largely rainisss summer.

Thus, in theory at least, during those pericds in the
Pleictocens whon the higher Ilatitudes were glaciated, the south-
wegtern Caps iz likely <o have besn Far more verdant than at
present. Comvercely, the existing relatively dry phase would have
been repeated during the Pleistoceng '"interglacial' seriods.

Puring the colder phases there wvas probably a north-
ward expansion of the Cape [lorz and extepsions to the areas
covered by for-st. QRelict patches of such vegetation which are
today found beyond the limits of their expected distribution
(see Acocks, 1993: ') may thus be accounted for, although it is
nov difficult to dintinguwish betwveen the effects of natural
change and that indueced by human  influences.,

It would be wnreallstic to suppose that uniform changes
in rainfzll were experienced over the whole of the south-westernm

Cape at any glven time. Many local geographical Factors would
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have to be taken iwmto consideration wmd it i= almost certainly
impossible to reconstruct a detajled picture of climate and
vagetation at various times during the late Cenozoic,

This region was probably’ never mach more arid during
the late Cenczoic than it is today, Sinfe many indigenous plant
apecies would rrobebly have become extinet if this was the case.
Under more arid conditions moistvre-domanding species may still
have survived in isoclated places where conditions remained
favoursble but, wherezs major northward shifts of the flora were
possible ruring wetter pericds; the converze 1s not possible
because of the situation of the south-westerm Cape at the
southern continental extiemity. This restricting influence; coupled
with repeated climatic changes may hkhave ointributed 5 the
extrems diversification of the local flova ir which Ythe
majority of the species will vary from mountain to moumtain”
(acncks, 1953: 153).

The laiz Cenoroic climatic changes in  the south-western
vape must have had a profound effect on the Fauna of the
regicn, perhaps most sianificantly in the limitationm or otherwise
of contacts between locally oeccurring populations and those

further north (vide infra).

FAUMAL DISTRIBUTION IN THE GSOUTI-VESTERN CAPE:

In a discussion on thz past and present dispersal of
animals, Darlingtan {1957: 572) concluded that the "South Afviran
fauna as a whole has ovidently formed by southward movement
I:Extensinn] of parts of the tropical African fauna. Replacements
must have occurrsd both in the ftropice and southward, but the
absence of outright barricrs has prevented the persistence of
many rTelicts in South MAFrica ... "

Later he went on to qualify these yemarks and in
referring to the most southerly parts of the country he stated
that "climate has important effects on distribution of plants
and animals in ESouth Africa. Although the southern tip of Africa
is not cold, it 5 climatically differentiated and ales is
isolated from the main part of the coatinent by a barrier of
aridity that everfually retards southward dispersal of water-
demanding organisws" (Darlington, 1965: 110).

These quotations are relevast to many of the observations

which follow and convenlently set the stage Ffor a econsideration
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af the south-westein Cape fauna.

In an account of the biotic regicus of southern
Africa as indicated by the Amphibia, Poyntoc (1964: 206) commences
his discussion on the patterm of amphibia, distribution as
followas
A cardinal feature of amphibian distribution in scutherm Africa
is tie north-east to sruth-vest polarirzation of the Ffama, there
being one Ffocal point in the lzambique plain, and anotler in
the south-western Cape", The 1l.st part of kis staiement is

emphasized here for obvious reasons,

In asn earlier paper (Poynton, 1960) he ccacluded that
the south-westerm Cape asphibiane are goeooraphical equivalents of
a north-temparate Ffauna and he regarded thea as ftrus south-
temperate forms. In both papers he stresses the wunusual character
of the amphibian Ffauna of this region, vhich has "a taxonomic
bias quite different fiom that of the tropical Ffauna® (Poynton,
1904y 208).

While zoogeographic pairtemming is so marked in the
Amphibia, Poynton (1964) sound that this was little influenced
by =cological factors and tnat similar habitats in the 3south-
western Cape and sSouth-oast tropical Africa are occuplied by
completely different types of Asphibla. All these observations
led to the conclusion cthat it is the aridity of the southern
part of the central plateau wvhich wvas the principal limiting
factor in local swphitian distributions.

Although the south-western. Cape is a significant and,
in some wvays, mique arca iu a8 far as the distribution and
repregentation of one greap of lower wertebrates is concerned,
it does not nececsarily Follow that the mammals would exhibic
the samé¢ degre¢ of regiocality of character. Nevertheless, the
mammalian faumn docs differ in certain respects from those of
regiens Dariber nortn.

For exemple, a compariscy between the mpodern mammals
of the south-vistern Cape and those of south-eastern Kenva
shows a considerable wvariation in the comonality of species
in Qifferent orders (Tablz 2). Begional differences are most
evident amongst small memals (e.g. inscctivores) and those which
are highly selective as to habitat (e.g. primates). They ave
least evident in that group which is least dependent on
environmental factors (i.c. the carnivores). BSuch differences as



Table 2. Mamnalian species ccourring in south—eastern Kenya

and the south-western Cape Province.

(1)

/]
L
= | 1
[ o
2 . 5
55 | 24 .i'.
88 | 3% ;
= &5 f
H o [ £
South-western Cape Bpecies & 10 21
South=-eastern Kenyan species a 25 27
Species comnon to both areas o f 17
Index of resemblance (%) (2) s} 0} 8

(1) Based on records for the Tsavo National Park (Williams,
196?} and supplemented from records given by Doret &

Dandelot (1970).

(2) Simpaon (1967).
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do exist apmongst the cvmivores are largely comfined Lo the
smaller species (viverrids), wvhich might thererore be grouped
with other sEall mammals for the purposes of accounting for
observed reoglonal differences. The larger herhivorous species
(e.g. bovids) occupy a more or less intermediate position in
reapect of the specics commonality of the two regions.

In cCealing with the distribution oFf prezent-day species
it is clear that the narzow cefinition cf the seuth-wvestern
Cape given eariier 35 not the most conveniont, but thet in
this instance the Cape Folded (lountains snd southem Capo
regions thould alsc be included, Meester's (1965) "South- West
Cape Biotic Zome™ covers all these arces aad it is here
termed s=imply the 'Cape Biotic Zone', of which the south-
vestern Capn ir a ocubdivisicn.

The Ffollowing small masmals are listed by Meester oS
being endemic to the “ape Biotic Zone:

Bathyergus suillus, Pracmys werreauri, Acosvs svbspinosus and
Tatera afra.

Two endemic forma are Includ:d amongst the laryer pammals,
nanely, the recently e.tinct blaauwbok (Hippotragus Leucophaeus)
and the bontebok (Damaiscus dorcas dorcas).

The blasubok was known In historic times only from
the souther. Cape, but it formerly occurred (n the south-wvestern
Cape as well, Jts status as a species distinct Ffrom the roan
and sable antnlopes (Y. equinus and WM. niger) has never been
sericusly quoestioned and it wvas either an autochthonous species,
or, less probably fn the lght of available evidence, a more
videspread spocies wvhicn survived later in the QCape PBiotic Zome
than elsevhere.

The bounrebok was formerly glvean PFull species status
(D. pygargus), but i3 now rvegarded only as a subspecies of D.
doicas. Tt 1 recorded in a natural state only in the weatern
parts of the soutnern Cape, several Jundred kilometres from the
pearest record ol its close rvelative, the blesbok (D. d. phillipsi)
in the eastern Capa. This species presumably had a continuous

distribution in U Fairly recent past (7 late Pleistocene) and
the spilt betveen the two populations wvas probably the pesult

of cnvirommental changes which will be discussed later, D. dorcas
is endemic to South africa, &

Another bowid which 1is largely confined to the Cape
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Biotic Zone is the grysbok (Raphicerus melasoctis), although its

range also exteads into the eastern Cape vwhere it is  less
common. By costrast, the mountain zebra (Equue zebra) occurs
in the Cape Folded Mountains and alse in parts of South
West Africa. Theose two species are mentioned here as exapples
of mammals which, on the me hand, range from the Cape Biotic
Zone into the ceomparatively well-watered soutp-east of the sub-
continent. and, on the other, ra.ge from the Cape Biotic Zone
into the arid soutk-west

Another significant Ffeature of the dJdistributic: patterns
of largey southern African mammals 1s that tThers are many
essentially tropical sp®cies whose raiges extend Inte South
Africa but stop short of the Cape Biotic Zone, These include
the giraffe (Ciraffa cemelopardalis), the impala (Aepyceros

M‘“}E:‘ and various species of waterbuck (Kcbus spp.),.

It is thus evident that the mammalian Ffauna oF the
most southerly parts of Africa it distinguishable from that of
the sub-tropical amd tropical varts of the continont; and that

there i3 a distinct and significant patterning in the distribution

of species. Some FPorms occur in the Cape Biotic Zone md else-
where ip the Ethiopian region, some are ondemic to this zone,
gome range from this zone inte the arid south-west of the
continent, cthers range into the south-east, and Ffinally there is
that group whose renges de not ex=tend into the Cape Biotic
Zone. This zone: might; therefore;, be egarded as a focus and
area of overlap of two distinct elements of the Ethiopian
cammalian fauna, namely, that of the arid south-west and that
of the well-vatelod south-epast. These groups are superimposed

on a third elepant, the endemic species of the reglion. On
purely theoretical grounds 1t is  posgible that in the past

the relative imporiance ol each of these three elements may
have chahged iv  accordance with prevailing climatic and other
Factors.

Patterns of animal distribution are determined by
geographical Ffactors and are largely dependent upon the s=ase
with which migrations can take place. In this connection
Simpson (1967} Pbas defined three categories under the heading
of ‘'paths of fauwel interchange', and slthough his work was
based on inter-continental migratioms of animals, the definitions

can be applied equally well in a wmore rostricted sense. They
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are as followss

(1) corridor route - “along which spread of many or most of
the animals of one regiwn to another is
probable® (p. 87).

(2) Pilter route « Macross which spread of wome animals is
fairly probable but spresd of others
definitely improbabie® {p. £7).

(1) Sweepstakes route - "aci.ss which spread B+ hig-ly imorotable
forr most or all animala but does occur
for some' (p. BB).

Migrating mammals can approach the south-western Cape
by any of three routes:

(1) Frem tie north along the western ceoastal plain.

£2) From the interior platesu across the Cape Folded Mountains,

(3) From the east across the most south-westerly parts of the

Cape Folded Mountaing (the Hottemtots Holland Hountains).

Bach of these routes has its liaitatiors and each could

conceivably hsve had its charcster altered by past climatic and

physiouraphic changis.

The northern route is the only one at present wiichk
might be regarded as =+ ftrue ‘corridor route' since there are
no barriers of any significance along the Cape west coast and
only the must southerly of the rivers traversing this route are
parennial. Beyond 41ie mnortherly limit of the Cape Fclded Houmtains
the escarpment inte the idnterior is low and discontinuour, so
this route o4lso oflers easy access to the interior placeau.
llowever, bothk Fforks of thie route lead intc arid (the Namib
Desert) and cemi-arid (the Tarroo) regions and under existing
climatic corditions it ls likely to be wused only by those
animals which s+ adapted to dry conditions.

On the praviously stated assumption that the most
southerly parts of South Africa were npever much more arid at
pny time during the late Cenornic, it is concluded that the
arid scuth-weet clement din the fauna of Tthe extreme south was
probably mever much more  prominent than it is  today.

During 1hoge periods when the south=western Cape and
immediately adjacent arcas were wettcr theh &t present; the
northern route may have been used by eanimals originating in
the interior plateau which had previously net been able to
penetrate (he scomi-arid Larroo,
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The alternative for such animals would have been to
use the second of the access 7Toutes, namely, that across the
Cape Folded Mountains, although even under Lne most favourable
environmeéntal conditions this was probably npnever more than a
Ifilter route' becanse ©F the obstacles preseatad by the
mourtains. There is a Ffairly easy route through the mountiins
from the Earroo inte the southern Cape by way of the Hex
and Breede River wvalleys, Mat pa3sage into the south-western
Cape would alwoys necessitate the crossing of mouniains.

The last of the access routes, that From the southern
Cape, har a number of disadventages and it is the one vhich
would have had its character most altered by past eclimatie
and physiographic chaiges. At present the Hottentors Holland
¥ounteins farm a Lbarrier between the southern aud south-western
Cape whickh is probably sufficient %o inhibiv the Ffree movement
of some mammals. Consegquently, it might now be regarded as a
"filter route'. The absence from the modern fauna of the
south-western Cape of specics such a% the bontebok, blaauvbok,

reedbuck (Redmnca arundimum) and bushbuck (Tragelaphus scriptus)

may in part be duc %o the presence of this mountain barriar.
At those vtimes during +the Fleistocene when the sea
level was lower than at prezent, atcess to  the south=westein
Cape around the southern tip of wvhat is teday Cape Hangklip
mist have been much easier. Buch conditions probably did prevail
during the late Pleistocene [the 1last glacial period) and both
the blaauwbol: snd reedbuck were opresent in the south-western
Cep2 at this fime. Their s=xtinction locally during the Holocene
may have beer dus to a varlety of factors, including the
possibility twhai thney Failed to adapt to the changing environment.
In this connection 4t is worth recording that bontebok intro-
duced inte the Cap= peninsula Ffrom the southerm Cape have not
adapted well to tneir nev syrroundings and remain in poor
physical condition 1F left to «the natural resources cof the area.
The southern route also has disadvautogées at its sastern
end. Much of the southern Cape between Mossel Bay and Hunansdory,
a8 distance of ahout 300 km, is an area of natural forest under
existing eclimatic conditions, although litble forest pemains as a
result of recont buman activities in the arca. This Fforested
area, coupled with the relatively parrow cozstal plain, must  serve

as a barrier to the Ffree movement of many animals aleong this
route.
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This part of che southern route would, however, have
changed character whes sea level was lower than at present.
T™he proolf thet thas did indeed happen durilng the late Pleist-
ocene and the effect it had on the local fauna was receatly
recorded by Klein (1972). He has suggested that the exposed
continental shelf in the Plettenberg Bay area may have been
a grassy plain about 75 km wide during the last glaciation, and
that it was populated by an Appropriate plains fauna doawn
from the interior plateau. It may have been at this time
that the distribution of Damaliscus dorcas was continuous between
the areas occupied by the surviving populaticns ¢! the bomtebok
and blesbok. With the rise in sea level again during the
Holocene pevt of the late Pleistocene populatiorn of this
gpecies became cut off in the westemnm pott of the southern
Cape. Here it survives as a relict population subspecifically
distinct (D. 4. “orcas) from the main body of the species (D.
d. phillipei) im the eastern Caps and Interior,

If ihe wide, grassy coastal plain envisaged by Klein
externded as far as fthe soutn-westermm Cape, and thers 1= npo
reason to suppose that it did not, them it would have provided
an ideal ‘corridor rouwr® botween this rogiom and the eastemn
Cape. Consequently, not omly southern Cape mnammals would have
gained access to the sSouth-westérn Cape a8 fuggéested earlier,
but also species From still fartksr afield.

¥hile the situation in the late Pleistocense can b=
gauged with some confidence, it becomes progretesively mors
cifficult Purther back in cime to determine the nature of
both clwmatic mnd physicgraphic changes. Nevertheless, it is
Fairly certain that similar changes did take place earlier and
that the charactsr of fuasil Faunas was dependent upon the
accessibility of b2 soutl-western Cape to the rest of the
Bubcontinent.

One final point conceraing the southern aScess route
relates to th: nature of the ecasterly outlet to the soutksmn
Cape. At present 1h® Semi-arid EKarroo stretches almost as far
as the cast coas. in the wvicinity of Port Elizabeth, ncar to
the easterly terminas of the Cape Folded MNountains, At any time
when the rainfall in that area was lower +han at present, the
semi-arid barrier 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 hy desert and semi-
desert stretching frem 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 gzoogeographic sense, it is so situatrd that under certain
conditions Faunmal interchange between it and adjacent regions
may have been wvery limited. The south=-western Cape has probably
been occupied by at least some species endemic to the most
southerly parts of Africe throughout that period coversed by the
fossil mammal record f{late Pliocene to Holocene), while the arid
south-wes¢ e¢loment of the Ethiopian Fauna was never much more
prominent than it is +oday, although the south-east African

element prohabiy has been w=ore prominent on oOccasicus.

FAUMAL DISTRIBUTION IN B80UTH AFRICA:

Althougk a ocwizideration of the zoogeography of South
Africa as a whole id beyond ‘the scope of the present report,
some comments on this subject are appropriabe.

During the QCenozoic the fama of southern Africa can
have changed 1its rharacter in omly two ways, namely, by evolution
in situ and by the iwnigration of animals from the north. There
is po evidence to suggest that this area hkas Leen a major
cenire of nammalian evolution 1in the late Cenozoic and not  even
the endempic mammalian genera &R =efessarily autochthonous. Almost
all the grecorded gencra of the local late CQenozoic are also
known from =lsswhere in Africa; o even further afield =sad there
cre probably wvery Ffev whicg had their origins in southern Africa.
There ore; howeirer, possikle exceptions. For example, the curious
antelope, Pelea, is today confined to scuthern Africa and is also
upknown as a fossil elscowhere. There are probably a oumber of
exceptions amongst the smaller mammals as well (e.g. Chrysechloris,
Bathyergus).

The contribution that the subcontinent has made to the

Ethiopian mammalian fawma is most likely to have originated
largely in the arid south-west, an arca which includes the
Kalahari and MNamio Deserts. This is Africa's most extensive
arid region south of the BSahara. The preévious existence of an
arid corridor between gouth-west and north-east Africa has been
the subject of a number of investigations [(see Van Zinderen
Bakker, 1969: 139}, and the desertie faunas of these areas do



have some mammaiian species in common (e.g. Oryx garella, Madogua
E‘rjﬂj. Such gpecles could perhaps be southarm African in origin.
It is likely that, for the ®=most part; the mammals of
the subcontinent had their origins elsevhere and that these were
added to the local fmuna by immigration from the mnorth and

that local differentiatiosn of these foms was confined to lower
taxonomic categories. Apart from the endemic bovid genera, Pslea
and Antidorcas, larger marmals vhich are endemic tc the sub-
continent include Hyaena brunnes, Cunnochaetes gnou and Damaliscus
dorcas, waile recently extinct forms include the gquaggs ":EE

quagga) and blaauwbok.

The iast two are part of a caltegory of coxtinct "Cape'

masmals, so0 named b=csuse they were largely confined to what is
today the QCape Province. Certainly none are recorded from as
far north as the Tropic of Capricorm. The Cape lion {Panthern
lecc melanochaita), the Cape warthog (Phacuchoeras aethiopicus) (see
Ewer, 1957a) and the Cape hartebeest (Alcelaphus buselaphus caama)
Areée other senuers of thaes calegory.

The suggestion has been made that the southern Aifrican
fauna #&ncludes, or has included late survivors of species which
are, or were already extinct elsevhere (e.g. Hendey, 1969). There
can be litrle doubt that this supposition has some wvalidity,
but locally endemic species ar: not npecessarily primitive forms.

For example, Hyaena ULiunnea is more specialized in certain wespects

than its East African coun.erpart, Hvaena hyaena,

On the other hand, the occurrence of a boselaphine and
agriothcriine i= the lat: Plicocens Ffeuna from Langebaanweg when
these two groups were apparently unrepresented elsewvhere in  sdb-
Saharan Africa, suggests that there was a tendency for certain
species to persist for longer in the extreme south. In East
Africa during the late Pliocene and early [leistocene, the Bovidae
vere already represented exclusively by the genera vwhich
characterirzre the modern bovid fauna of the Ethiopian region, but
in South Africa both boselaphines and ovibovines (Makapania) were
still present. Southern Africa during this period in time may
thus be regarded 23 a zoogeographic counterpart of the Indian
subcontinent, with +ropical Africa as a centrally situated region
in which wmch of the development of the Ethiopian mammalian
fama took place. Fast Africa had an African bovid Fauna at

this time, but bLoselaphines and ovibovines survived in southern
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Africa and hippotragines, reduncines and alcelsphines survived
in India.

In aldditlon and based on purely recative evidence,
the late PFliccent founa of at least the exireme south of
southern Africa had yet to be supplemented by mammals such
as primates and Hippopotamus, although these Fforms were already

widespread in Rast Afriza at the same time.

It is ecertainly pot suprising that the Ffauna of an
area situated at a cont*nental extremity; with no possiole access
to other land masses; should develups coriain unigue character-
isties. aimiloriy it is to be expected that the most southerly
parts of SJouth Africa would itself Lave a fauna which Jdiffers
in certain respects from that of the rest of the subcontinent,
especially in view of the Ffactors discusead earlier. Interpre-
tatiom of the southern African fossil record, and that of the
Cape ugiotic Zone ia particular, must, therefore, take zoogeographi-

cal Factors into account.



FOSSIL MAMMAL OCCUREENCES IN THE

SOUTH-YESTERN CAFR_ PROVINCE

General observations on the more
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which is described in this report. Although this specimen is
regarded as Holocene in age, others from (be same wicinity
apparently date back to the Pleistocene. The latter include

the Ffragmented skull of a Megalotragus, the glant alcelaphine
which is not know to have survived into .ihe Holocene.
Although this specimen and the leopard mandible appear Identical
in preservation, they are not necessarily contemporanécus.

3. Tygerfontein {Approximately 33“ 23'8, 18° 12'E)
This is one of the many localities in the region

from which only a single specimen is recorded, inm this instance
an almost compiete skull of Mellivora capensis vhich vas
presented to the South African Museum in 1968. The Ffarm Tyger-
femtein is situated on the coast approximately 65 km north aof
Cape Town, but nothing is dnown of the mode of occurrence of
the skull and it was apparently without psssccialioms. It is
regarded as being Holoceme im  age.

4. Gea Harvest, Saldamha (33%5, 17° 57'E)

Thiz previously unrecorded locality s situated on the
north-western shore of Saldanha Bay and has yieluwed a fairly
large assemblage of Ffossils. They occur in rmall shelters in
a limestone cliff immediately west of the Sea Harvest Corporation
factory. The occurrences are strikingly similar to those at
Swvartklip (Hendey = Hendey, 1968), except that the deposits
incorporating the fossils are largely 'mconsolidated. fhe few
that are im corsolidated dcposit are wunioubtedly oldes than the
remainder and they could dJdate back to the Fleistocene, but thay

constitute an insigmificant proportiom of the availzble assemblage
and nome are included in the systematic doscripticns of this
report.

The pature of the oOccurrences sugpests that, as 2t
Swartklip, the fousils were accwulated in animal lairs. A
feral cat has in Ffact been observed oeTupying one of the
shelters and this animal may still be adding the remains of
ite prey to the bone accumulations, Theres are no indications
that any of the Ffossils accumulated as a result of hominid
activity and the =shelters are small onough to preclude the
possibility of heuinid occupalien. They may, however, have been
larger before the cliff in which they are situated was eroded
te the extent it is today. This appears to have been the
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case with one shelter near the north end of the cliff and
which is now Filled with partly consolidated deposit incorporating
marine shells and stone artefacts. This shelier clearly was a
hominid occupation site, but imlike the others 1t has produced
ne foussils other than the marine shells.

Bath large and =mall masmals are included in the &ea
Harvest assemblage, while non-mammalian remains are cocoparatively
ra~c. Very large mammals, svch as elephant and rhinoceros; are
represented by skull parts of wvery young individuals, although
pedium- and swmall-sized mammals are pepresented by both  adults
and juveniles. In general the preservation of specimens is good,
although ecramial remains tend to be fFragmentary. Postcranial
bones are offten compléte in all respects.

Almest all the specles Trecorded are known to have
occurred in the  stuth-western Cape in historic times, Exceptions

are Redunca, Connonhastes and Antidnrcgi. Most spocies are
apparently indistinguishable from their extant counterparts,
although the Camivera inrlude wvarieties which are larger  than
the modern Fforms and the Perissodactyla include the extinct

speries, Equus capensis.

Az at Swartklip, a wide wariety of carpivores are
represented and some, 1f not all of these species &re likely
tc have been occupants of the shelters. Although much of the
ascemblage probably accumulated as a result of carnivore activity,
other Factors are wundoubtedly involved. For exawple, a few of the
fossils have been gnawed by porcupines and Hystrix iz ineluded
in the assceblags. This spccies is also regarded as a likely
cne-time occupent, fossils having been added to the assemblage
as a result of its bone collecting esetivities. In addition,
some specinens alunost certainly represent the remainge of animals
which died imn *he shelters,

Although the Sea Harvest and Swvartzlip assemblages are
essentially similar in the wvariety of species represented, there
are alt least two striking differences in the nature of the
assemblages.

Firztly, ihe Bea Harvest assemblage is characterized Ly
an apprrciaply highor  proportion of small nammals. These include

large numbera of rodents {c.g. Bathyerqus, Georychus, Otomys), a

hare (Lepus) and dassie (Frocavia). The latter is particularly
common, but 1s not reopresented at  Swartklip at all. The cranial

remaing of this species are vetry Praymented, which suggests that



the animals were the prey of some canivore and do not

merely tepresent the result of natura®! fatalities in a dassie

lair. Although the Sea Harvest and BSwartklip sites are in
essentially similar situations adjacent to the present coastline,
the differences in the numbers and varieties of small mammals
represented may be taken to indicate one or both of the
following Factors:

(1) The environment of the two localities differed at the time
that their prespective assemblages were accusulated and they
cannot, the:efore, be contemporan=ous.

(2) The species responsible for adding to the tuo asserblages
wEréd not ©Che Same.

Confirmation of the Ffirst Ffactor ir afforded by the
other major dilfercnce between the two assemblages. Both penguin
(spheniscus) and zeals (Arctocephalus, Lobodm) are recorded from
Sea Harvest, but no marine snimals are known from Swartklip,
indicating that the sea vas close to e former site at the
time when the Ffoesils in the wuwconsolidated Acposit were
acormulated x:d that it wvas some distance aay at the time
that the GSwartklip fossils were accumulated. There s a
parallel to this situation in the faunal recard of a single
site in the southern Cape (Nelson Bay Cave), vhich was recently
described by Klein (1972). There the advent of marine [aunsl
remains in the succession wvas correlated with o rise in sea
lewvel from a late Pleistocene pinimum to a level =isdlar to
that of the prosent early in the Holoceme. On this basis the
Sca Harvest f96silz werec tentatively regerded as [loloccne in
age, while those from GSwartklip were regardsd as late Pleiasto-
cene. This conclusion 15 supported by othey Faunal evidence,

including the nature of some carnivore speciss reprosented
(vide infra).

5. Swartklip (34° 5's, 18° 41'€)

The occurrences at Swartklip on the False Bay coast
have already been dealt with in some detarl (Hendey & Hendey,
1968), although & considerable number of additional specimens

have cipce bren wyecovered and =zome of the earlier statements

about the fama and its associations require revisiom. The
Svartklip faupnal list has, however, not been significantly
altered. Previously unrecorded species include two carnivores
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(Vulpes chama, Falis libyca), which are described elsewhere in

this report.

In the 1968 report a distinctior was gpade between
the material from Swvartklip described by Singer & Fuller (1962)
and Bwer (1962) and that from Sites 1 and 2. It was recently
established tnat the 'Singer/Fuller Occurrence' was actually a
block of fossiliferous depusit which bhad Ffalien ozto the
present beach from Site 1 (i.2. that exposure from wkich the
greater part of the Swartklip asssmblage is derived). Aluwost
all the specimens from this locality wvhich are described in
this report are Ffrom Site 1, the only exceptions being some
belonging to Canis mesomelas and Hyaena brunnea wiaich are from

Site 2. The source of these specimens is indicated in the
relevant specimen lists.

An additiemal polnt regarding the origin of at least
a part of the Hite 1 assemblage is that the porcupine must
also have been involved iu the bome-collecting at the site. A
few of the 5ite 1 focsils have now been found to show
porcupine gnaw-marks, s it is likely that at least a part
of the assemblage resulted Ffrom the bone-colleciing activities
of this animal. Thz greater part of the assemblage is, however,
still regarded as representing the results of carnivere activity
and the remains of animals which died in the shelters.

The Swvartklip fauma was reported in 1968 to be late
Pleistocene or FHolucene in age, but the latter alternative is
nov dismissed in the light of evidence discussed in conrection
with ths 5Scu Harvest ocousrence and in view of the geological
context of tne fossziliferous deposits (f.V. Butzer, pers. comm.).
The statemsnt that "the lairs in which the fossils accumulated
vere (possibly) still bpeirmg occupied after the arrival of the
first settlers from Furope in 1652" (Hendey & Hendey, 1968: 71)
cen B0 longer be accepted, although 1t i3 fairly ecertain that
there was at leas® ome hyasna lair In the area at some time
during the histori= period.

OfF all tne more important assemblages from the south-
western OCape, Chat Ffrom Swertklip is the least problematical.
The Fawia has an =ssentially "modern' character but the species
represented ame in many cases sufficienrly different From their
extant counterparts w0 indicate that the fauna must be pre-

Holocene in age. This applics in the case of the camivorcs
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which are to be descibed 1later. Some species are sufficiently
well represented to allow good definition of their dental and
osteclogical characters and the BSwartklip Ffauna provides a great
deal of ipnformation on the nature and charactsr of the local
late Pleistocene mammalian Fauna, exclusive of the wvery small

species,

6, Lime CQuarry, Saldanha {Approximately SEDE, 17" 57'E)
A number of specimems gequired by the South African

Museum 4n 1912 and 1919 are recorded as being from a lime
quarry, south of Hoedjies Bay, which is the cld name for the
town of Saldanha. Cooke (1955: 166) hnas already made reference
to this arcsemblage, part of which is now lost,

This occurrénce is clearly nct the same as the S=a
Harvest oue, although the two must be in the same general area.
The preservation of the Lime Quarry fossils suggests that they
are older than thise From GSea Harvest. The Lime Quarry assemblage
also includes the seal; Arctecephalus; whick indicates that it ftoo

must date from a period when relative sea level was similar
or higher than at present. The Lime Quarry Arctocephalus is,
however, a variety whicn is distinct from the extent A. Eusillus
and this suggests that it might be pre-Holocene in age.
Unfortunately the characters which distinguish the Lime Quarry
Arctocephalus from a. pusillus cannot be observed in the Sea

Harvest materigl, =0 (nat the relative agss of the two Ffausas
cannot be determined c¢n these grounds. It is, however, tentatively
concluded that the Lise Quarry fauna is earlier and that it
probably dates from the latter part of the Pleistocene,
7. Melkbos (3:" 4015, 177 26'E)

Thiz occurrence Las already been dealt with in detail
{I[Enl:ll::.r. IEI'EB:I and little of simificance hbhas been added to the
assemblage. One previcusly unrecordsd species which was recently

recognized is the giant alcelaphine, Megalotragus, and this lends

support to the inlorred Pleistocene age of the fauna from the
site. The view GChat it probably predates the Swartklip assemblage
is maintaincd.

The possibility that the faunzx has Middle Stone Age
ascoclations requires further gualificatien since Early §tone
Age artefsctd have recently been found in surface association

with the foseils. The cultural afsociartione of +#he Fosalile san



now be established witk certainty omly by controlled excavations
at the site.

B, Dleembos (Approximately 33° 1718, 16° 114)

Reference to this site has already been made by
Cooke (1947; 1955) and nothing further can be added to his
commeats. No additional specimens have been acquired from this
locality since *906.

9. Blandsfomtein (33° 7's, 18° 14'2)

The fossil occurrences on the Ffarm Elandsfontein near
Hopefield are probably the best known .n the region. Many of
the species, ¢=d their geological and archaeclogical associations
Lave already been described (see Singer & Wwmer, 1968).

The a2g9e¢ of the Elendsfontein Ffaune is more problem-
atical than would appesr frem the wvarious publications relating
to the site. It i3 wusually regarded ar a ringle unit dating
from the Vaa!'-Cormelia Paw.al Span of the South African
Quaterrary (e.g. Cooke, 1267), but it is evident that the specimens
are not all contemporancous, a Ffact wvhich is clearly demonstrated
by the carmivores whick are described in this report. Artefacts
From the Early, Hiddle and Late GEStone Ages, as vell as some
dating from the historic period, have been recovered in surface
casoociation with fFoasils and the duggestion has been made that
some elements of ths fauna may be associated with each of
these periods of hominid occupation (Hemdey, 1969). Most of the
fossils are anparcntly contomporancous or breadly contemporancous
with the EBarly Stome age ('Pinal Acheulian') occcupation and the
anly definitely recerded cultural/faunal association relates to
this peried in ripe (SBinger & Vymer, 1968),

In contrest to the other faunas already mentioned, that
from Elendufontein includes a nunber of extinct genera (e.g.
Simopithecus, Negantereon, Libytherium), as well as a larger
proporiion af extlinct spocies. Almost all the fdentified spocien
have already been recorded elsevhere, but the Bovidae (A.W. Centry
& L.H. Wells, in [reparation) and the Camnivora (vide infra) do
include some apparently unique species.

The Hlandefontein cammivores have already been the
subject of one detalled stedy (Ever & Singer, 1956), but many
additional specimens are nov availsble and a nmumber of species
not previously recorded at the site are Jmown. Although most
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of the recorded camivore specimens Ffrom Elandsfontein are
described in this recport, some specimens weie not available
as they arc: noe lrmger In the South Africen Huseum's collection.

8. Elandafontein ves (33° 7's, 18% 13'E)

A few nmiles west of the Elandsfontein site is a
smaller wind-eroded area from which a few fossils have been
recovered. Such occurrences are not uncommon in the Sandveld
and that at Elandsfonteir UYes is included ULecause Hyaena brunnea
is represented in the gasSsembleg=. On the basis of its character-
istics tnis watérial is concluded to be late Pleistocens in
age.
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B, Late Tertiary Octurrences

There is only one late Tertiary ocuarrence relevant €to

the present report.

Langebaanweg (32° 50'8, 18° 9'E)

Eince the FHMrsy =eported discowery of fosalls in the
phosphate quarries at Langebaanweg (Singer & Koodijer, 1956), these
quarries have bhecom: one of the most prolific sowrces of fossil
yertebrates in South Africa. Tht remains of a large numier ol
marine, fresh-vater, terrestrial and Fflying wvertebrates have been
recovered, the Fossils coming principally from the only quarry
which is still being mined, namely, 'E' Quarry (Hondey, 1970a).
Some invertebrates, coprolites and Inagll rools are also Enown.
The Famna is significent mnot only because of its abundance and
diversity, but also because it is the only one of Pliocene age
being actively investigated in scuthern Africa (Hendey, 1970b;
1972c). It predates the more widely Inown South african
australopithecine sitas (Brain, Tﬂﬂ}. and is comparable in age
to Bast African foanas such as Koobi Fora I (Maglio, 1571) and
Kanzpoi (Patterson, 1966).

Several phusphate occurrences are recorded in the south-
vestern Cape (du Toit, 1917; Haughton, 1932a), but those at Lange-
basnweg are the only onées being oomercially exploited at present.
Onpublished studiss on the geology of the lLangebaanweg area have
been undertalen in addition to trose roferred to above (African
Wetals Corporacion and ChemFos Limited records), and a further
detailed study is in progress (A.J. Tankard, in preparation).

in the Gbtasis of the geological and palasontological
information preceatly available, the deposits at Langebasnweg are

categorlzed as Follwwss

Varswvater Formation - An occuwrremce of largely wnconsolidated
clastic s=zdiments located on the Ffarma Varswater and Langberg
Suid and which are rich in phosphate. The deposits are made
up mainly of marirne, estuarine and terrestrial sands in which
fFossils of laic Pliocene age are incorporated. The largest

exposures of these deposits are at the scene of current
mining operatious ('E' Quarry), while these in an earlier
open-cast mine ('C' Quarry) are now obscured by water and
Sand infill.



Table 3. The stratigraphy of the Langebaanweg area.

kit Varswater area Langberg area
(*E' Quarry) (Baard's Quarry)
Pleistocene/ Surface bed Surface bed
Holocone
Plaistocene < *d
deposits
Bad b
Pliocone T pulic Eﬂ' aBits
Formation Bed 2 B
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Unnamed deposite - Kined-out phosphate occurrvnces located won
the Farm Langberg, approximately 2 ka essv™ of the Varswater
deposits which yiclded fossils of late Fliocene age as wall
as some of apparently (7 early) Pleiscorens age. This mine
(Baard*s Quarry) has now besn back-lilled and the reletion-
ships of theze deposits to the Varswater Formation are
uncertain, although recrrds suggest vhat those which contained
the Pliocens fessils were fluviatile in origim. (Table 3).

The most significant palasontologiczl discoveries nave
beern mac= in 'E' Quarry (fig. 3). Although a detailed account
of the geology of this site will b= publisied elsewhere,
observations made in the course of the Ffossil recovery

program arce sumarized heie.

The Coposits of 'F' Quarry (Table 4)

The exposed deposits cocsist largely of unconsolidated
or partly consolidated =edium-grade sands ir which the commercigily
exploited grenular Fhevphate occurs. These deposits are fossil-
iferous only in tie lower levels., They are underlain by a
clay of undetermined thickness and overlein by more recent
asolian sands which wvary in depth from about 2 to over 40
metres. The:e are <considerable differences in the appearance of
the 'B' Quarry sediments both vertically and horizontslly, and
there are somé imposcant differences in the succession 1n the
eactern and wvesterm parts of the quarry. The Two arcas are
separated by & drainage channel ("Main Stream') which runs from
near the north wall ™ the south-west, [ollowing the general dip
af the deposite. In most parts of the quarry mining has
extended below the level of the water=table, vhich has faller
as a result of dewatering of the mine. Hain Stream has becone
progresgively less active and is now ephemeral. It is, nevertheless,
a significant fealvre, since apart from belng the boundary between
the east and west succtssions, the deposits of its bed ana banks
differ somevhat from thoese elsewhere Ln the quarry in  that they
are coarser-grain=i and completely uncongolidated. Main EBtream may
follow a drainags lire of considerable atiquity.

Three stretigraphic wnits are recognized in the B
Quarty exposwes of the Varsvater Pormation (Fig. 4).

BED 1
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iketch plan of YE' Quarry, Langebaanweg (July, 1972),

showing collecting areas.

The deposits exposed aMe as Follows:

Bed 3Ja = West Wall.

Bed 2 =~ All areas.

Bed 1 - 1st Sump, 2nd Sump, South Wall, Far rfast
and July 1971 areas.
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phosphate rock. It was originally believed to underly those
deposits in wkich the bulk of the wvertebrate fossils ocour
(Bendey, 1970a), but subSequently it was thought to postdate and
laterally truncate these deposits (Hendey, 1970b). The original
conclusion has now besn shown to be correct, although it is
still wuncertaln whether or not it underlies the whole of the
next horizon .n the succession.

In tne absence of detalled petrographic studies 4t is
diificult to interpret the origins &nd developsent of Bed 1,
gincd it evioently had a complex history. However, at least two
genérations of phosphate rock are represented. The first is an
extremely well indurated rock, browm in colour, which occurs as
large irregularly-shaped boulders with abraded surfaces, around
vhich are scattercd well-rcunded cobbies and pebbles of the
same material. Rare instances are koown of embedded and un-
ldentifiable bone fragmente. The age and mode of origin of the
rock ia still conjectural.

Interspersed with this induratel phosphate <k is a
partly cemented browvn phosphate rock, which locally forma a
matrix coabediing eclements of the older and more indurated rock.
A suite of well-preserved marlne invertebrates hez been recovered
from the second phosphate yock (Marine Faunmal Unit 1) (Kensley,
in press). The invertebrates included in this Fauna represent
poth rocky and sandy shoie Species. Their presence indicates
that a marine shoreling existed in the area »d that abrazion
of the induraled rhosphate rock was by wave action. The rartly
cemented phosphate rock hkas also been subjecued to wvave actiom,
as shown by the sbraded surfaces of 1afills of this materdal
in Bed ' ana rounded Frageents lie mixed with the cobbles and
pebbles of the indurated rock. The abrasion of the second
phosphate rock may be associated with a 2ecund perfiod of marine
erosion or witn the later part of u eingie marine incursion.
A wide wvoriety of marine fossils (Marine Paunal Unit 2} are
preservod in an uncomsolidated, light-colrured mmd sandy matrix
incopporating the two generations of abraded phosphate rock.
Uccasional remaing of terrestrial wertcbrate. also ocour and these
are usually heavily rolled.

M exposure of Bed 1 east of Main Stream (BDT 1/1971)
revealed that the rocky element L8 considerably less praminent
than it is in more southerly exposures of this borizon. The



Talble 4. The stratigraphy of 'E' Quarry, lLangobaanweg.

L Btratigraphic Lithelogy Depositional Faunzl
v Unit Environments Dnit
Pleintocens/ Surface Sands, celorete, Terrestrial =
Holocena bed ato.
Bed 31b Mediun-grade -
Tttt \picol Estuarine | soscecien
B Estuarine
& Bed 3n {Phosphatic) Fannal Grit
Tio m 2
Pliocene & Hediun-grade Estuarine Estuarine
Bad 2 sands & Faunal Unit
2 m Terrestrial 1
E Sand with
] boulders, Marine
% Bed 1 cobbles & Marine Faunal Units
= pebbles of Littoral 1& 2
phosphate
rook
im
? - Clay T -




BDT 1 exposure has cobbles and pebbles of bcth primary and
secondary phosphate rock, the latter being moie common, vhich is
again in contrast to the more southerly exposures. In addition,
rolled fragments of less consolidated and non-phosphatic sandstone
were preésent,

BED 2

The iight-coloured, medium-grade sands of Bed 2, which
ari exposed over wost of the Floer of the suarry, are often
not readily distinguishable Ffrom the unconselidated matrix of
the underlying bea. The sediments wnd [ossils suggest that
deposition was priwarily in a relatively calm and shallow
estuarine envirumment, but at least soee of Bed 2 may have
accumulated subserially. 1n the viecinity of MHein BStream, and
sometimes alse near the base of the horizon, coarse-grade dands
suggest depositicn by highor-velocity waters., ‘Jowards the eastern
limit of the quarry, Bed 2 bUEcomes very thin, no more than a
capping on Ped 7 ond perreptible mainly because of its fossil
content.

Bed 2 is largely non-phosphatic and includes large
numbers of non-parine vertebrate fossils, vhile marine wvertebrates
are rare (Estuarine Pamal unit 1),

This horizon apparently began accumulsting when a river,
which had previously discharged into the sea elsevhers, altersd
ite course and met the sea somevhere iun tie ismediate vicinity
of the present ‘¢ JQuarry. This probably occurred during a
peried of marine transgiessiom and Bed 2 is regurded simply as
a facies chenyes i the cycle of <eposition wvhich resulted in
the marine eroxion and deposition of Bed 1.

In the easterm part of *E* Quarry the upper limit of
Bed 2 4s marked by a discontinucusly-developed capping of phos-
phate nodules and phosphate rock. This rocky Lorizon was
pravicusly confused with Bed 1 and, although termed the ‘basal
marker' (Hendey, 197Cb), this name is appropriatn only in that
this horizon marks the lower limit of minirg in this part of
the quarry. Hany of the podules have built ur around fossils
and crushed and bLroken fossils at this level are often cemented
toegether by a plosphatic matrix,

About 130 m. east of Hain Strepe is a smaller and less
well developed drainage course ('"Bast Stream'). Between these two
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featurcs and imecdiately below the phosplatic nodules is an
extensive and woll-developed zone of silicecus ipduration of
the light-coloured sands of Bed 2. The origins of the nodules
and 'silerete' are 2ot known, although the former may be
connected with ihe deposition of the phosphatic sands which
overliec Bhed 2,

BEDS _Ja and Ib

The phusphatic nodules of Bed 2 a=e absent west of
Main G&tresm and this bed is overlain by th= brown, phosphatic
and foagilifercus esands of Bel Ja.

Bome of Ped 3a may have bewen leid downm subaerially,
but most of it was apparently deposived by faster-flowing water
than waf tha case wvith the subaquecus elem=nt of Bed 2. Reaains
of both terrestrial aud aguatic wvertebrates iend to be concentrated
towards the base of the bed and become progrescively less
common upwards, There are, however, several levels ghowe the base
of the bed where Femgliis ococur in greater numbers and @ these
levels, and the base of the bed, follow the geénéral south-
westerly dip of the deposits. They may represent old land
surfaces over vhich successive periods of subagueous deposition
took place, perhaps at times wvhen the river Jfeeding the area
was in flood. Fver if such land surfsces existed, they wvere
clearly not accessible to very large land mammals, vhich is a
contrast to the =ituation preveiling at the time of the
deposition of Bed 2, since such species are comménily represented
in this horizon. The surfaces on which the Bed Ja Fossils
wEre apparently accumulated may actually have been subagueous all
the time and the land mammals represented in this bed may have
been carried to their site of depositice by water,

Unweathered pebble-sized feldspar crystals, rolled feldspar
and quartr pebbles and fragmentary Fossils apparently derived Ffrem
Bed 2 are included in élr: sedimentary suite of Bed 3a. Their
presence indicates that at least some of Bed 3Ja was deposited
by stromgly floviag wvater., Bed Ja may have been laid “down
along the patk of the perieodically flooding 'langebaanweg River!
rather than in the backwaters of its estuary as is inferred
for Bed 2. Ded 3a dis Ffar less extencive in area than Bed 2
and, although 1Ts distrisution has yet to Le Ffinally determined,
tiere is a sSugpestion that it has a linear north-east to
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south-west spread, If this can ultimately be demonstrated, it
will be a further indication of deposition along or ahead of
a river channel.

Bed 9a is presently regarded as a different facies of
the estuarine sedimcntation of the Varsvater Formation and,
although the in situ fossils cammot alwcys be distinguiskzd
from <those desived Ffrom Bed 2, its fauna is tersed the
'‘Estvarine Faunal Unit 2°'.

Overlying Bed 3a, or bed 2 whese 32a is absent, are
the phosphatic sands of Bed 3b. This is b far the most
extensive unit in che Varswater Formation ard it is largely
unfossiliferous. The only Ffessils ever recovered from it have
been a Few isolated giraffid limb bores. Alomg the west wall
Bed 3b van be visually distinguished from IT=d 3a culy by the
Fact that it i3 apparently unfossiliferous and the subdivision
af Bed 3 is made solely on these grounds. Evidently though,
the envirarment of deposition of PBed 3b did differ from that
agf Bed 3a since aninal remains were =0 rarely added to the
azcumulating sSediments. Differences between the two tnits may
be detected by detailed examinations of the sediments, although
their lithology is supzrficially similar.

On the assumption that deposition of the Varswater
Formation took place during & mMarine transgression, it is
evident that a shift of the shoreline to the north-east with
the rise in ses8 level would Sean that tThe +E' Quarry area was
rrogressively further from the shoreline and no Jonger in an
area of concentrated wveriebrate activity. Conscquently, althouah
the Langebaanweg River was still discharging sediment inte the
area, very few wvertebrate fossils were ircorporated into the
accusulating deposits.

Bed Ib i3 easily distinguished [rom the underlying
deposits in the ecastern part of the quarry (Bed 2), because
it is non-fossiliferous and phosphatic, wvhereas Bed 2 is
fossiliferous and non-phosphatic. '

The wpper limit of Bed 3 is marked by a wvariably
developed rone of induration and it is alwvays readily
distinguishable Ffrom the overlying and non-phosphatic acolian

sands of what is informally termed the ‘'surface bed' (Hendey,
1970a).
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The Fawa of 'E' Quarry

Harine Faunal Unic 1

The Ffossil Fauna of the partly consolidated phosphate
rock of Bed 1 is Jnown only Ffrom a single and very limited
occurrence, The invertebrate remains are, hovever, very well
preserved and have been described in detall elsevhere (Kensley,
in press). A single shark's tooth is the only recorded
vertecbrate fossil in thiz Ffaunal unit.

Marine Faunal Unit 2

The [feoasils from the unconsolidated matrix of Bed
represent a wice variety of invertebrate ana wvertebrate species.

The iunvertchr=te Ffauna of this wnit is ropresented
only by int*mal casts and although they have been found at
several places, wust notably BOT 2/1972, several metres south of
BDT 1, they are less well imown than the invertebrates of
Marine Faunal UOnit 1. ,

By con*rast, sarine vertebrate remains are sbundant.
Shark's teeth are particularly common and an array of species
similar to that 1ecorded from 'C' Quarry is represented {lee
Hendey, 1970a: !h:l. Sting-ray spines and denticles, eagle-ray tooth
plates, skate denticles, vertebrae and teeth of bomy fish, a
variety of wisle Lones and a single Seal fesmur have also been

recuver=d from the unconsolidated matrix of Bed 1,

Some  [ragmentary and wusuzxlly hewvily rolled remaina of
terrest.ial wvertchrates occur im association with the marine
fossils, Most frequently reprecented i a land tortoise and
since thic is &ito Lhe most comson [oszil in Ped 2, it suggests
that Beds 1 and 2 are broadly contcmporaneous. A recently
discévered Hipparion tooth from Bed 1 is a further indication
that this faunal wunit is indeed Pliccene in age.

Estuarine  Founal Unig 1

e

This faunal unit is characterized by the often wvery
well preserved  remains of large terrestrial mammals., Smaller
vertebrates  are  actually more commonly but less obviously
raprescnted,

The moni ecomien species is a laod tortoise (Chersina)
and  even where Lhe deposit is  poerly fnssilifercus, remains of

this smpecles are 1likely toe oeccur. Other rneon-mammalian vertebrates
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include sharks, bony £ish, snakes, Vizards, frogs and birds. Sharks
and bony fish are rare and there was clearly not a oonCentra—
tion of the remcire of these creatures by wave action as was
the case in Bed 1. Birds are represented by a wide variety
of species inclvding ostrich, francolin, plover, penguin and
cormorant, all of which are represented by modern counterparts
in the immediate area or on the adjiacent coasts

Small mammals are cocmon and include Insectivores,
rodents, a lagomerph and smali viverrids. Medium-sized herbivores
are Wipparion, Nyanrachoerus ond a variety of bovids. Large

herbiveres are Mammuthus subplanifrons (Maglio & Hendey, 1970),

a gomphothtre, Deratotherium prascox (Mood jer, 1972), a sivathere
and Giraffa. The larger camiveres include a machairodont,; a
viverrid and hyaenids, vhich are described elsewhere in this

report. Alsoe represented is a seal (Hendcy * Repenning, 1972).

The larger mammals of this unit are those on wvhich
the relative dating of the Varswater Formation is largely based.
Comparisons with radiometrically dated Zast African Faunas indicate
a2 late Fliccens date Ffor Bed 2 and an age of about 4 million
B.P. is inferred (Hendey, 1970h; 1572¢).

A study of the Fossil occurrences of Bed 2 (vide
infra) has provided scwe information on the manner in which
the fossils came to be accumulated and the nature of the
enviconment at the time. Dome fossils were clearly leid dowm
on a land surface, with little Jdisturbance subsSequently by
geomorphological agents. Damage te bone has resulted from both
carmnivore action snd fires, Indications are that thoa= Fousils
which were accwmilated subacrially were subsoousntly inundated
by relatively calm and shallow water and that subagusous
deposition of deposits and other fosgils also took place.

¥othing certain is known of the wvegevation of the area
at thr tise that the [fossils were being accumulated, but the
abundance and wvaricty of large herbivores suggests that it was
more lwigriant than the present flora. The rainfall today averagen
about 250 mm per annue and falls mainiy In winter. It is
sufficient to support only a Mediterrancan macchia vegetation
without indigenous trees and little indigenous grass. The presence
af Giraffa in the PBed 2 depornits indicates that trees must
have been present during the late Pliocene, while the high-erowned
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teeth of the Ceratotherium and Hipparion suggest the presence

of grassland as well.

The burnt bone in the deposits probably resulted from
bush-fires and, since burnt bone is not unCoomon and occurs at
most levels, the fires must have been quite Frequent, probably
towards the end of a seasen which was long, hot and dry. Om
the other hand the inferred presence of treesa and other more
luxuriant vegetation poings to a period of good rains as well.
Tcrether these factors indicate strong seasonality in precipitation
and it feollows that thz Langebaanweg Hiver s likely to hae
varied markedly in the wvolume of its Fflow according to the
S£as0n.

The environment wvisualized om the basis of these facts
and infevences is that of a coastal savanna crossed by a river
Flowing south-westwards and having its estuary surrounced by an
area of low-lving sandy Fflats which were flooded during the
rainy season. The marine envircoment is likely to have been
fringed to the west by islands Fformed by granite outcrops in
what is today the Saldanha/St. Hel@sna Bay area (see Hendey, 1970b;
Fig. 4}. flrernatively it may have been a north-east extension
of the present Saldanha Bay and, in either case, a relatively
sheltered area with low-energy waves.

A greater number of land mammals may have concentrated
in the area during the dry season owing to the avallability of
fresh water in the river. The hypothetical rloodplain may thus
have been an area of intense terrestrial biotic activity during
the dry season. Amongst other things predation and scavenging
of terresirial anipals would have occurred, with the remains
being buried bencath subaqueously deposited sediment during
inmdation of the floodplain in the succeeding rainy season,
Nudging from the dispersal of sSome of the Ffossils, the Flooding
must have been subdued rather than torrential in most of the
area ©fF Bed ? which is pov exposed In 'E' Quarry. This areoa
may have had one or more perennial water courses and the

present Main Stream may Ffollow such a feature,

Estuarine Paumal Unit 2

The faras of Bed Ja 48 pot as well known as  that

from Ped 2 and it is problematical since it is not always
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ponsible to distinguish those foseils which are in situ from
those that are derived Ffrom Bed 2, There are, howevcr, some
obvious differences between the wo assemblages.

The large nammals which are so characteristic of Bed
2 are either not recorded from Ded 3a or are known only
from wvery fragmentary remains, most or all of which may be
derived Ffrom Yed 2. Por example, Cergtotherium pragcox is

represented by occasional tootk [Fragments in Bed 3a, bur im
Bed 2 it iz Ynovn From hundreds of complete teeth, partial
and complete dentitions, parts of skulls and elements of the
postcranial skeleton (see Hooijer, 1972). The large pig, Nyanza-
choerus, i3 not known from Bed 3a, although a miniature one,
vhich is ro:t "mowwm from Bed 2, is present, The most common
of the Ded 2 mhovids, a boselaphine, iz not recorded from Bed
ja, where the tvs mosiL common bovids are alcelaphines. They in
turn are not definitely recorded from Bed 2. Each of the two
estuarine famal units has at least one hyaenid which is not
recurded in the Jther. The seal, wvhichk is rare in Bed 2, is
cormon in Bed 3a.

There are also differences in the nature of the fossil
occurrences. Evcn amongst the in situ Bed 3Ja fossils, there is
a greater proportion cf fragmented bone and there have bean
fever indications cof close associations of different parts of
sinole skeletons, although the latter Ffeature may result from
the =maller sample size,

There are probably a number of Ffactors which could
Lae coused the d4differences between the two estuarine Ffaunal
units. Por exasple, it has already been suggested that the
environment of deposition of Bed 3Ja differed from that of Bed
2 and this may have contributed to some of the obaerved
differences. In addition, Bed 3a clearly postdates the wunderlying
Bed 2 and, althouzh the time difference may not have boen very
great, it may have been sufficient for changes to have taken
place im the composition of the lecal launa.

Unless oOthervise stated all references {n this report
to the Langebsanweq wvertebrate fauna relate to the 'E' Quarry

COCUrTEnce Gs

Theé Deposits and Fama ofF *C' Cuarry

The observations which have alresdy been made on the
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'C' Quarry occurrences (Hemdey, 1970a) have not been supplemented.
The 'C' Quartry marine Fossils apparently occur in deposits which
are a westerly extension of the 'E' Juarry Bed 1, vhile the
bverlying deposits apparently include extensions of Bed's 2 and/
or 3. One puzzling feature of the 'C' Quarry succession is the
pccurrence of terrestrial vertebrate remsins below deposits
containing marine Fossils (Hendey, 1970a: fig. 4), a situation which
has not been encountercd in 'E' Quarry.

The actual zelationships between the "'C' and '"E' Quarry
deposits will onlv be determined #5 the area between them is
mined away and exposures aof the linking depozits become wvisible.

The few Fragmentary camivore remains Mam 2" Quarty
have already been referred to (Hendey, 1570a: 97), and this material
is not described im the present report since none of the pieces
could be positively idsntified.

The Deposits and Fauna of Baard's Quarry

As with '"C'" Quarry, mo Purthér progress las bedn made
vith Jdavestigetions into the geclogy of the Baard's Quarry ares.
It is, howewer, clear that Ffossils of Pleistocens age are included
in the Baard's Quarry assemblage (Hendey, 1977c), although most
may be contemporaneous with those frcs the Varswater Formation,
and the earlier element ir the Basrd's Quarry succession is
tentati~ely regarded as a fluviatile Ffacies of the Varswater
Formation.

The Ffewv specicens Ffrom PBaard's Quariy vwvhich are ipcluded
in the systenatic section of this repoct are regardid as belong-
ing with the Pleistocens element of the faunz from this site,
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POSSIL MAMMALS GF THE SOUTH-VESTRRN CAPE PROVINCE

The late Cenogoic fossil mammal record of the south-
wvestern Cape is potentially good, but at present only the Ffaunas
of the latter part of the Quatermary are comparatively well
known. The Fleistocene element of the Baard's Quarty assemblage
apperently dates from the earlier part of this epocy, but there
are 8o many uncertainties relating to this occurrence and amly
a limited numper cf poorly representsd species are involved,
which means that they constitute « largely insignificamt addition
to the record. The Tertiary is known only [From the late Pliotens
Langebaanweg occurrences. The record is, thorefore, far from complete
and an additional disadvantege is that many of the available
fossils have y=t to be studied in detail.

In the account which F£ollows, the record as it is
presently lnown is reviewed. The Camivora eave excluded as they
will be deerlt witk in detail later and of the remainiing orders
some are better known than others (Tables 5, 6). For oxample,
the Chiropterr are completely unrepresented as Jfossils, wvhereas
the Artiodactyla are ublquitous and often abundantly represented.

The mamsalian microfmmal remains are still largely
unstudied, but & cursory ecxamination cf the avallable material
khas revealed nothing which is obviowsly out of character with
the modern fauna.

The Cearyscochloridae, wvhich are endemic to Africa ard
which 8till occur comaonly in the south-westurn Cape, are repre-
gented Locall., a= Foegils only ar Langibaanweg. Aapparently only
a single specics occurs and its remains are comman in  both
Beed 2 and Bod 3a. The [fossorial habits of this =ndmal probably
contributed to its presorvation in these Jeposite. "™he Ffact that
it is not yecrrded at other local =ites is almost certainly
due to the nature of ihe collecting which has been undertaken,
sincé lAangebaanweg 1s toe only Local occurrence wvhore a determined
effort has Leoon made (o precover microfaunal remaing.

The Hacroscelididae are another group which are endemie
to AfTica and they are also quiite common at Langebaanweg but
unrepresented in the Pleistocene. Once agaan there is apparently
only one gpecies rTepresented at Langebanweg and it occcurs  fin
both Bed 2 and Bed 3la,



Table 5. The late Pliocens mammalian fauna from 'E' Quarry,

Langebaanweg (May, 1972)*.

Farine Faunsl Unit 1

Estuarine Faunal Unit 3

Estuarine Faunal Unit 2

Faunal Upit unknown

[

ORDERS MENOTTFHLA & LYPOTYPHLA (INSBCTIVORA)

Elephantulus sp.
Soricidae (2 species)

Cnrysochloris sp.
CRIER FHOLIDOTA

cf. Baais sp.
CRIER RUBULIDENTATA

Srycteropus sp.

ORDER PROBOSCIDEAR
Comphotheriidas
Xanmuthus subplanifrons

CRDER EYHACOIDEA
cf. Frocavis antiqua

ORDER PERISSODACTYLA
Ceratotheriun prascox
idlpperion albertense baapdi

ORDER ARTIODAVTYLA

Nysnzachoerys sp.

Suidae Specles B (aff. Diasantohyus)

Libytheriun olduvaisnse
Oiraffa of. gracilis

— e

Tragelaphus sp.
Bovini (aff, Pelorovis)

Boselaphini (aff. Tragoportax)

Reduncini
Aloelaphini Species A
Alocelaphinl Speoies B

]

L]

H H M M




Table 5 {continued)

Neotragini (aff. Raphicerus)
Sazells aff. yaphospenl
Incertae sedie

CRIER LAGOMORPHA
Incertae sedis

ORNER HODEWTIA
Bathyergidae (2 spacies)
Huridae & perhaps others (several species)

ORDER CETACEA |

Incertas sedis [ x |

* Excluding Carnivora
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The relative abundance of chrysechlcuids and macro-
seelidids in the south-western Cape Pliocern: is of special
interest in wview of the exclusively African distribution of
these groups and the fact that neither has a good Fossil
record. Miocene, Pliocene and Pleistocene macroscelidids are
known (Pattersen, 1965), while chrysechlorids are recorded From
the Miocene of East AFrica (Butler & Hopwooa, 1957; Butler, 1969)
and the Pleistocene of OSouth Africa (see de Gracf, 196C). The
Langcbaanweg material includes both skull and postcranial remains
and the large number of specimens available should allow for
confident defimition of the species represented. Both groups are,
however, taxoromically complicated and the Langebaanweg species are
unlikely tc add mach to the understanding of their phylogenies.

Coricidas are poorly representsd as  fossils in the
south-westeryi Cape and onoe agjain Langebasoweyg 1s the only site
from which they are recordéd. Compared to the chrysochlorids
and macroscelic.as the amount of material which i3 available is
limited, but in this instance at least twvo and possibly more
species  are represented, Soricids are not uncommon as Fossils
elzewnere and a detailed study of the Langebasnweg specimens
chould complement the studies on those from the early FPleistocene
of the Transv-al (see Meester, 1955).

Rodents are more comanly reprezsented as Ffossils than
the insectiveres anu, although especially abundant at Langebaanweg,
they are alse Inown from local Quaternary occurrences,

Aboul a dozen species are known from  Langebaanweg and
the most comnorily occurring forms are Bathyergidae, a Family with
an cSsentially African distributioa. As with the chrysochlorids,
it 1s probadly their Focsorial habits which has led to  their
being more commonly praserved as fossils than other econtemporary
Small mammals. HEathyergids are alse knmown from all the more
important Quatcrnary occurrences of the scuti-western Cape, their
relatively large s.ze and abundance probably having contributed
to their discovery.

Their Fosworial habits raises the possibility that they
may somectimes becon2 accidentally associated with Fossils already
buried in the ground, a situation which may easily arise because
mast of the local ecourrencos  are in weconsoclidated depasits  in
areas where bathyergids s5till occur. This possibility has already

becn mentionsd in the case of the MNelkbos  bathyergid ( Hendey,



Table 6. The Quaternary mammalien fauna of the south-western
Cape Provirce (May, 19121{1}

BAARD'S QUARRY,

ORDER PRIMATES |

Simopithscus oswaldi hopefield- |

ensis | x

e ——

fapio ursinus
Homo sapiens rhodesiensis x |
Home sapiens %
CRIER PHOLIDOTA - ]
fanis sp. | x
ORDER TUBULIDENTATA
Orycteropus afer ‘

ORDER PROBOSCIDEA
*Stegodon® sp. X |
'Archidiskodon' broomi T [
'Loxodonta' zulu x

xodonta africana x | ¥

ORDER NYRACOI DE4
£rogavia capensis | x

ORDER FERISSODACTYLA | -
Dicercs oITiE X

Ceratotherium simmm
dguus cf. capensis x
Equus cf. plicatus
dguus zebra ' el |
CHROER ARTTODACTYLA
Eotamochperus porcus , |
Mesoghoorus paiceae ) Probably |
Menochosrus lategani} comspecific i I

H H H K
M
]
]

HISTORIC PERIOD




Table 6. {continued)

Phasochoaris nqth.i.runicus

Tapinochoerus moadowsi

Eiopopotasus amphibius
Libytherium olduvaiense
Dragelaphus of . strepsicercs
:]:l.'urntEEEn oryx
Pelorovis sp.

Syncerus sp.

dyncerus caffer

Redungs arundinum subepp.
Eippotragus leucophasus
? Beatragzus sp.
Damalisous nirc
'Esbaticerss srambourg
Kesalotragus sp.

Connochasies sp(p).

Aleelaphus buselaphus caama
Srivicapra grimmia
Raphicerus sp(p).

Raphioce campestris
Haphicerus melanotis
Sreotragus orectragus
Gazalla ap.

Antidercas recki

Antidorons ausiralis

Pelea capreolus
Bovidae incertas sedis (2 species)

ORDER LAGCMORFHA

Lepus sp.
Leous capensis

Lepug nm-r.;h‘ B

H H H &= H

af.

B OH OH M OH OH O H

B OoH M M

b

Ty 72
X x
x x
x|
? |
|
|
x
of. x
x
x
x
x x
T
X
X
X
x




Tahle & (cuntinuad}

CHIZR RODEKTTA

Bethyergus Buillus X i X i

Gearychus gapensis

Hystrix afrlcap=australis X X

Others x x x

ADDITICNAL SPECIES:

Elaphas transvaalensis from near Melkbas

Giraffz coamelepardaliz from Bloembos

(1)
(2)
(3)

Excluding Insectivera, Chiropltera, Carnivora and Cetacea
Pleigtocene species only

Indirect evidence only.



1968: 112), and alsc applies particularly ia the case of the
specimens from glandsfontein. Oving to the cliff-side situationm

of the Svartklip and EHea Harvest sites, and the consolidated

deposits of the former, there is less likelikrocd of non-

contemporary bathyergids being associated with the rest of the fauna.
It is also 'mlikely that the Langebasrwveg bathyergids are later
intrusive fossils since the levils at wvhich they occur have

been deeply buvied ever since depositiom of the Varsvaler

Formation ceasea. In additicn, tThe species represenied evidsntly

differ Ffrom those of the Quaternary and there 1f no reason

to believe that they are inconsistent withk tre FPliocene age

of the depasits.

Oore of the Langebaanwveg species (s apparently a small
form of PBathyergus, while the other, vhich i, much less common,
is tentatively rcferred to Gedrychus. Both these genera are
still commonly ropresented in the south-wvestern Cape today, and
both are recorded from the local Quateinary OCCUT.ENCED.

The other small rodents froem sites ir the south-
western Cape are, for the wmost part, unclassified. Otomye is
recorded from sSome of the Quatermary occurrences and still occurs
in the region today. it is, howvever, mot known from Langebaanweg,
which is sryprising in view of the pnature of the environment
at the time of the deposition of the Varsvater Formation.

Another notable abseniee from the Langebasnveg fauna
is the porcupine, Pvsirix. This is a rodent of particular
significanes in local palaeontological investigationn, since its
bone collectiny habits has resulted in it being at least
partly respontitle Ffor qome of the dmportant Ffossil accumulations
(e.g9. BElandsicatein, Swartklip, Bea HWarvest). BEven when skeletal
remaine of tds animsl are not recorded in an  assemblage, its
pressnce ray be Jdeduced Jrom the very characteriatic gnaw-marks
it leaves ofi the bones which ft has collected. The Fact that
not a single ane of the many thousands of bones recovered at
Langebaanvecg  shows any signs of porcuplue gnaw-marks, suggests
that this animal o¢id not occur in the immediate wvicinity in
late FPliocen: tirmes. By rontrast, porcupiue gnaw-marks are a
not uncomwop festur: of the fosmsils from  Elandsfontein (Singer,
1956), one of the FPew local sites fron  which porcupine skeletal
remaing have also beoi  recovered,.

Geveral recent porcupine lairs have provided an  in-
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valuable record of the historic period fawma of the Cape
Folded Mountains and southern Cape regions, but no significant
assemblages of suckh material from the south-westerm Cape was
available in the course of the present study.

The Lagjomorpha are another group of small mammals
vhich are, as y2r, unstudied. They are not particularly well
reprecsented locally and evem in recent tTimes they appear To
have been a rolatively insignificant element im th: small
mamea: fauna.

ne of the more remarxabie features of the Fossil
and modern faunas of the south-westerm Cape is the small
nusber of primate species and specimens which are represented.
The only piricates, other than Homd, vhich are definitely recorded
lecally are baboons.

Papio wursipus still occurs in the regiom today, but

no Paplo has besr recorded locally as a Ffossil and the omly
fossil baboon hich is kmown is the Elandsfoatein Simopithecus
oswaldi (Singer, 1962). This giant cercopitre.cid was almost
certainly not arboreal and coonsequently itz assocliation with
the remadna of other terrestrial mapmals s not surprising.
Remains of this specier are comparatively rare, although specimens
in addition to those already described have beer Ffound. Cranial
remalns of nine ond possibly +®en individuals are now knowm
(0.B. Hendey, wipubliehed manuseript), but the additional specimens
are no longer 100 the South African Museum's collections. The
Elandsfontein HSimopiihecus w28 des~aribed as a dictinet subspecies
end 1t is apparently the aoat recently occurring representative
of *he genud in  Touth  Africa.

1F arboreal primates were ever present in the south-
western Cape, it is hinhly unlikely that their remains would be
found at the more importsnt fossil sites. BSuch species are in
any case rare as fossils and in the south-westerrn Cape it is
probable That woodcd areas would always hove been confined to
more mountainous parts, away from the aresac in which the principal
foesil occurrencen  are  located. Palynological evidence From
Elamdsfontein sugyects that trees might have grown there in  the
past (Singer & Jymer, 1968), while the presence of Giraffa at
Blozmbos and Llangebasaweg suggests the presence of trees in
these area af well. Howover, this docs not necessarily indicate
sultable habitare for arboreal priuates.

The absrnoe of v 2ot of prlaate Prom  bFhes | oanainbess
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weg assemblage is surprising. The recorded fauna iz very
varied and, althougn it is probably a matter of opinion, it
doess seem lirely that the nsampling of the dJeoposits has been
on a sufficiently large scale to record all those mammalian
orders which occupjied the mea in the late Piiocene. Late
Pliocene and ecarly Pleistocene faunas Ffrom East Africa and
early Pleistooene faunas from elsevhere in South Africa are
notable for the primates vhich are reprosentcd, a Further
indication thar it might have been expected that primates
woula already have been fousd at Langebesnweg If they wzoe
present. The situation of Leangebaanveg 1n a coastal environ-
ment in the extress south of the contnent may well have a
bearing on = appicent absence of primates from the deposits.
Borh ordess of 0Old Vorld ‘edentares', ik FPholidota
and Tubulidentata, are represented in the scoath-western Cape
fossil record. The Fformer are known from a braincase from
ElandsFfontein and somé podtcranial bones From Langebamnweg, while
the latter are represented by a single chesktooth from Lange-
baanweg, Neither of theae groups has a good Fossil record and
the local specimens gré of little significance, except in az far
as past distributions »are concerned. Pangolins £r& not recorded
in the histopic peried fauna of the south-western Cape, but
aardvarks s+il]l occurred lecally until fairly recently.
Hyraceidea are Inown Ffrom several local foseil sites.
Frocavia capentis i® well represented in the G5Sea Harvest
aszemblage &4 18 =lsc own from the Saldanha Lisc Guarry
site, vhile a few isolated teeth, tentatively referred to Procavia
antigua, are vecorded [Jom Langebasnweg. It is unlikely that the
Langchbaanveg 2p.cies can be positively identified on the basis
of the material p.zcently avallable, but it is in no way
inconsistent with P. snciqua as defined by Churcher (1956). This
vould be the ecarliest record of an otherwise Pleistocene
species, but {18 presence (s nol unexpected iFf Churcher's
phylogemy for the group 1s token inte consideration.

Fossi. Proboscidea, which have proved so useaful in marny
parts of the worlly for relative dating purposes, are not
particularly well vepresented in the south-western Cape. During
the Fliocene and Fleistocene the Elephantidas arcse and diversi-
Fied ir Afrieca, givicg rise ultimately to the African elephant
(Loxedenta africona), the Asiatic elephant (Elephas maximus) and
the woolly massoth  (Massuthus primigenius) (Haglia, 1970a). All
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three lineages are represented in the south-western Cape and,
in addition, oomphotheres are recorded f[rom Langebaanweg and Ffrom
Milnerten, near Cape Town.

The Langebaanweg gomphothere has »eer referred to the
genus Anancus (Hendey, 1970a), but its relationships are actually
uncertain, as are those of the Milnertom species. The latter
is known only from a single toocth fragment, wvhile the Langebaan-
weg species iz representcd by & number aof complete teeth and
several tooth and tusk frageents.

The Langebssnweg elephant is a2 primivve form of
Mammuthus subplanifrons (Maglic & Hendey, 1970), and is ome of
the earliest recorded members of the Messuthus Linecage. Its
fdentification contributed towvards the recognitlon of the Pliocere
age of the Langebaanweg fauna. The Langebasnweg spefies was
identified largey on che basis of the remains of a single
iudividual, of whicih the mandible, an isclated upper molar and
a number of elements of the oDostcranial sk=leton are nov known,

Although thizs material 15 superior in some respects to previously
recorded M. subplanifroms specimens, the skull is wnlmown and "the
reference of the Lengepaanweg elephant to MHammuthus subplani Frons
is mor¢ a matter of npecessity than one of direct evidence"
{Maglio & lendey, 1970: B7).

This additional record of M. subplanifrons lends support
te the observadoe: tiat it is an  essentially southern African
species (Maglio, 1970a3), while Loxclonta adaurora was the "dominant
€lephant during the late Prioceme and early Pleistocene of east
Africa® (Haglio, 1570b; '§, 20). The latter was subsequently

replaced in FEast Africa by FElephas recki, while the apparent

derivative of }. sudpianiirons was the Horth African M. african-

avus. Early slephantid evulution in Africa thus appears rather
confused inm termr of gecgraphy.

By the Tlsistocent Elephas had also appeared in South
Africa and thesre 15 a single record of this genus in  the

south-western Cape, namely, E. Cransvaalensis from near Melkbos

{Hendey, 1967). The actual age and associations of the MNelkbos
specimen are unbmowa, although it is unquestionably a FPleistocene
spocies,

The clephants From Elandsfontein have boen the subject
af a musber ol uwuupublishod sqwiies, but the status of this
material is still uwacertain. The accompanying faunal list [Table
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&) reflects the view that two species are represented, but
there may in fact be only one. The situstion can clearly not
be resolved until descriptions of the specimeas are published.

vith a single exception, all other clephant Ffossils
From the south-western Cape have been refcrred to Loxodonts
africana, a species also recorded in the area in historic times.
The oxception is a tooth from Baard's Quarry which has been
identified as belonging to Stegodon {HEE Hendey, 1970a: T I

As wiln most oither important Ffessil sites in Africa,
those from the south-western Cape have their assemblagss
dominated by the remains of ungulates. Both perissodactyls and
artiodactyls are represented and, as 18 also usual in Africa,
the latter are tredominant.

e hlack and white rhinoseroses Lirceros bieornis and

Ceratotherium simum) are both recorded a=s fossils in this regioa,

although only tha former survived into the historic peried. This
comservative grour of mammals has been repressnted by the extant
gspecies Ffor most, if not pall of the Pleistncene wnd the only
extinzt rhinoceros speties presently recorded in southern Africa
is that from Langebaanweg., This species, which is close tao the

dickotomy of the Dicerns and Ceratotherium lineages, 15 actually

an early form of che latter and is referred to the species
C. praseox (Hooljer, 1972).

The remains of Equidae ocour quite commonly in  the
south-western Caps ana most ©f the specimens belong to a large
species of [Lguus, The numerous isclated teeth, partial deéntitioms
and elcements of the postoranial skeletom of this form appear
te represent tne same species as the mandible on which Broom
(1909) based his deseription of E. capen=is., vells (1959) rejected
this name, bur subsequentiy Churcher (1970: 149) resurrected it

and took "E. capsnsis te include E. helmei, E. cawoodi, E. kuhni,

E. zietsiimi  and sune of the teeth referred to E. harrisi and
E. plicetus". This array of names provides some indication of
the confusiocn whick has prevailed in the nomenclature of South
African fossil Fquidae and, while the final word in the contro-
versy over the =tatus eof E. capensis may =still be to come,
Broom's name is retained in  the present report since it Ecems
likely thet the E. capundis holotype i3 coun3pecifie with other
later Quaternavy Egquis specimens From the same region.

Clearly there was at least one species of now extinet
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equine of large size which was oresemt in South Africa through
most of the Pleistocene. E. capensis is recorded from the early
Pleistocene Makapenryat assemblage (Churcher, 1570), through a
series of younger Pleistocene contexts in verious parts of the
country and it apparently survived into ths Holoceme of the
gouth=wentern Lape.

The Beard's Quarry Equus was referred to the species
helme. by Bont & Singer (1965) and in wview of Churcher's
synoiaomy it is here listed as E. capensis (Table 6). The single
Equus tooth previously included with the ‘'E' Quarry asseablage
(Hendey, 1570a; 1970b) 4is now helieved tc hav: come from Bamd's
Quarry (Heudey, 1972c).

At Flandefont=in the Equidas are represented by a
large number of specimens, including oneé neacly complete skull.
Singer & Inskecp (19673 23) state that "the majority of specimens
ses may be referred to Equus plicatus® arnd that some "may belong
to E. helmei* (i.e. E. :Emﬂs}. In the absence of a detailed
study these conclusions are regarded a2t tentctive.

Apparently only twe speciés are represented imn  the
iate Pleistocene and Holocene asséablagez from the south-western
Cape. The large E. capensis is most common and its most recent
regcord iz from the 9 early Holoceme Bea Harvest oocurrence. The
second species is a ssaller one and is identified as E. gebra,
Wo seme'ns of E. quogga or E. burchelli have as yet been
poaitively identifiod Jlocally, althvagh these species are commonly
recorde] as fosjils elsevhere in South Africua. While it is
fairly certain thar E. rebra occurred in *the south-vestern Cape
in Eistoric times; it Iis by no means ceriair that E. quaggs
was present, althougk it was wvery common in the adjacent Xarroo
and probably alse in the west coast region.

Girce H. capencis  apparently did survive into the
Holocc .2 of the zouth-wistrin Cape, it is possible that this
speciss was  the  local equivalent of the plains-dwelling E.
uagga and E. burchelli, while E. :ebra occupied the intervening
BOUntainous areas and also the mountalrous parets of the south-
western Cape itself. E. pebra may thus have formed a species
barvier between E. quagga in the Karroo and E. capensis in  the
south-western Cape. A genmeral mutually sxclusive relatienship
between E. Capensls and the plalns  ebres ~annot, howvever, be

copcluded. Elsewhere in South Africa E. -':.'nEnm.ii hat  been
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recorded in assrciation with both E. quagga and E. burchelli
(see Churcher, 1970: Table 8). A possible explanation of the
available evidence is that E. capensis managed to swrvive fairly
late in the south-western Cape because E. quagga did not extend
its range into this region, but ihat elsevhere it had earlier
failed in eccspetition with both E. quaggs and E. burchelli.

Yet .nother curious feature of the record of the
South African Pleistocens zebras is the reported presence of
both E. burchelli and E. quagga in the zarly Pleistocene of
the Transvasl (Churcher, 1970), even thougn the latter is oftcn
regatded as (e¢ing no more than the most southerly wvariety of
the plains webra group. Even if it is accepted that E. quagga
and E. burchelli are specifically distinct, iv dis difficult to
accept that they were recognirably different and could have
co-pxisted Aaf Ffar batk as the early Pleistocene. Although this
problem has no direct bearing o the present Jdiscussion, it is
vorth notirg that if E. quagga did once extend its range as
Far north as tne Treasveal, itz ashsence from the fossil record
of the soulh-western Cape 15 mor= unexpected than ever.

In spite of the fact that much has been written om
the Pleistocens equines of South Africa and that their systematics
have been reviewed several tises (Haughton, 1932b; Cocke, 1950; wells,
195%), iv is evident that there is still further scope Ffor a
further reappraisal of the available material. Unril this has
heen dome, interpretation of past patterns of distribution and ,
determination of phyletic relationships of the recorded species
will be difficulr.

Apart from Eguus, the only other equid known from the
souri=wittern Uape is Hipparion albertense baardi Ffrom Langebaan-
weg (Bont & Singer, 1965). The described material was from 'O
and DBoard's  Quarrdes, but the species is besi represented by the

material from ‘5 Quarry.

The rolationships, if any, between the Langebasnweg specles
and Notohipparion memequenie  (Haughtom, 1y32k) and the South African
Pleistecanp [ipporion secyptlerd (Churcher, 197G) has yet to be
clearly demomstroted. Bont & Singer (1965: 383) dincluded both
N. nomagquense  and Y, sleyvtler! in the synonomy of H. libycus,

(== P

although they stated that N. namascuengte "aay prove to be a

transitional form between the typical Hipparion and the more
progressive Hipparion (Stylohipparien}". The opinion held by the
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present author is that N. namaguense is earlier and perhaps
ancestral to the Langebaanweg H. albertense, which is earlier and
perhaps ancestral to H. steytleri. There is evidently scope for
a further re-eveluationm of African Hipparion as well as Equus.
The perisscdactylas have not proved particularly useful
for relatlve dating purposes in South Africa, although both the
eeratotherium prascor and Hipparion albertense from Langebasnweg

have served to substantizte the inferred Pliovene age of the
Varswater Formation, while LChe Baard's Quarry Diceros bicomis
is ona of the species which served to confirm that & Pleisto-
cene element is includea in tiie fauma, a conclusion originally
based on the Ffquue capensis from this site. Nome of the
perisscdactyls ~an yet be used to indicate precise relative
ages of Pleirtocene faunas. The black and white rhinoceroses,
E. :!Eﬂﬂlil and the plains zebras apparently occurred through
most of the South African Quaternary, while Hipparion steytieri
peraisted for most of the first half, cr more, of this period.
The perisscdactyis are, however, potentially wuseful in palaso-
ectlogical =tudles.

The Artiodactyla are coopletely dominated in most of
the [fossll faunas of the south-western Cape by the Bovidas,
although Suldae, Hippopctamidee and Giraffidas are also recorded
locally.

The African late Cencroic fossil record is remarkable
for the wvariety of GSuidaé wvhich are represeated, but there are
curpris®ngly few species of this family recorded in the south-
«cstern Cage. It is not even certain rthat the bushpig (Potamo-
choerus porcus) and the southern warthog (Phucochoerus aethicsicus)
vire pruscet in the region during the historic peried, although
they were both widespread elsevhere In -ub-Saharan Africa. The
latter species is imown Ffrom Sea Harvest by a single tust

fragment, which to date is the only suld fossil Jnown from a
local late Cuaternary context.

At Elandsiontein three extinct upecies have been recorded,
nemely, Mesochoerus paiceae, M. lateganli and Tapinochoerus - meadowsi
(Singer & Keen, 1955; Keen & Singer, 1956). It seems unlikely
that there are Indeed two species of Mesochoerus represented and
the material thus identified moy, at mest, represent no more than
two wvaricties of a single species. A reappraisal of the available
materisl is required, The Tapinochosrus s wvery roorly represented.
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The only otker fossil muids recorded locally are from
Langebaanweg, The most commonly represented is a species of
Nyanzachoerus vhich was appreciably larger than tThe extaat
bushpig. The ot%er is an extremely small and as yet unidenti-
Fied species, comparable im size o the pysmy hog of India,
Sus sgalvanius. It may have alfinities with the small Diamanto-
hyus africanus irom the Miocene of Soutm Uest Africa (Sircser,
1926}, a genus which is now zlso knmown from the Miocene of
Bast Africa (Walker, 1969), but lLas yet to o ,ecorded from the
Pliocene. The small species 1is poorly represented, but the
Nyanzachoerus is comparatively well knmown. It differs in certain
respects from the recorded East and North African species of
Nyanzachoerus i'1,B.5. Coocke, pers. comm.), but has yet to be

gtudied im w=tarl.

The Hippopotamidae are represented ir the south-western
Cape only by the extant species, Hivpopotamus amphibius. The
larcesi mumber of specimens are from Elandsfontein {Eﬂﬂijnr &
Singer, 196'), vhil. cther Quaternary occurrences have yielded
only limited numbers of fragmentary specimens. This species is
frequently mentioned iu historical reccrds and only becane
extinct in the regionm during the 19th Century.

The absence ol Hippopotasus &t Langchasnveg has already
been remarked wpon elsevhere (Hendey, 1970a: 98), and (his remains
e of the most remarkable absentees from the fauna of this
site, Occurrences of comparable ap2 in Past Africa have yielded

large +=umbers of hkippopotamus speciemens and the depositional
covironment a2t Lzmgebaanweg in the late Pilocene was such that
reaging of thiz aniws] would have been preserved iF 1t was
present. The negative evidence suggests that the Hippopotamidae
had not pencstizied to the southern conmtiasental extremity by the

late Pliocene.

The oxtant giralfe, Giraffa camelopardalis, which was only

recordad as Far south as the Orange River area in  historic
Limes, 18 knowm lotally From a single tooth From Bloembos
(Cooke, 1955). Giraffa is othervise recorded only from Lange-
baonweg, where It i3 represented by a comparatively small
species tentatively identified as 0. gracilis.

The short-pecksd and large=horn=1 Sivatheriinae are
reprosented  locally by what is apparently a single species,
LibyLharius nl.-:ly_v.urrﬂ_, at bhoth Langebasnweg and BlandsFantein
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(Singer & Bonk, 1960), Huch more material nas been recovered
at Langebaznwey :in:e1 1960 and elements of both skull and
postcranial skeleton are repreésented. fWith the exception of
Ceratotherium prascox, Libytherium is the bast represented large

mammal from Bed 2 of the Varswater Formation.
As 1is, sr was the case elsewhere in Africa, the Bovidae

were once numerous im  Lhe south-wecterm Cape and four antelope

( Raphicerus campestris, Re melane®is, Sylvieapra Jrimm.a, Pelca
{:EEI'EG].LI.E} are anongst the largest of the curviving indigenous
mammals of the region. Bovidae arée known f{from all th® more

important local Ffossil occwrrences and, with the exception of
the Cephalophini, all extant African Lovid tribes; as w=ll as
representatives of nearly all the extant genera, are represented
as Fossils, In addition, the only South Alfrican representative
of the Boselaphini, a tribe now resiricted to southerm Asia,
is Ffrom the south-wesiern Cape.

The Tragelaphini are represented by at least three
species, one of which (Jawotragus eryx) stiil occurred in  the
region in historic times, The eland 18, in fact, one of the
more commonly trepresented fussil bovids and although all the

knovn  specimens are relerred to T. oryx, the Elandsfontein
assemblage aprarently includes a more primitive ~variety of this
species.

The kudu, Tracelaphus strensicerocs, is not known to  have

occurred in the regica in historic times, butr an extinet fopm,
which is at least subspecilically distirct, is recorded Ffrom
both Eladsfonrein and Helkbos (Hendey, 1968). This form has not
been recorded elsechere and it may warrant reccgnition as a
distinct spe-ies., just as Hippotrajus leucophesus is recognized

a5 a species distinct From Hippotragus equinus.

The small tregel-phine from Langebaanwveg may be ancestral
to the woderm nyala (Tragelaphus angasi) (Gentry, in  Hendey, 1970a).
Povirli arv well represented only in certain assemblages.
Although abar'snt in  the southern Cape during the historic
period and often featuring In historical accounts of this regionm,
the African buffulc, Syncerws caffer, vas apparently rare in the
south-w:sicry Cam. S.caffer has been certainly identified from

a fossil oniy by a single horm core  from Ysterfontein, south
of Saldanha Hay. This specimen does not appear to be wery

old. G5Somc postcranial remains  from Elandsfepcein  are tentatively



referred to 8. calfer. A large Fform of Syzmcerus, vhich might
be specifically distinet From §, caffer, hac been recorded from
Melkbos (Heudcy, 19C8).

5till} larger are the long-hormed buffeloes previously
referred to Fomoioceras, but which are now being included in
Pelorovis (A.Y, Centry, pers. cosm.). These belong on a lineage
distinct from that of Sym-erus and they are recorded locally
from Elandsfontein gnd Bloembos. The FElandsfontein Pelorowvis
assemblage is probably the hest of its kind In southerm AfTica.

The only other bovine recorded ln the region i: an
as yet unnamed and poorly repretented species From Langcbaanweg.
The only horm core fragments lnown suggest that it might be
an @arly mosber of the Pelorovis 1linesges, A bovine of comparable
ag= from East Africa is thought t2 b an ancestor of Symcerus
{A.V. Rentry, pers, comm.}, 50 the indicaticas are that the two
African bovine lineages were differentiated during the FPliocent.
The latest recorded occurrence of Pelorovis in southern Africa
is that from Nelson's Say Cavs in the sourherm CUape, vhich is
dated at about 12 000 B.P. (Xlein, 1972). There is no comparasble
very late Pleistoceae record from the south-western Cape.

The only South African record of a boselaphine is the
Pliocene species recorded from Langebaanveg (Gentry, in Hemdey,
1970a). This species could perhaps derive [rom Protragocerus
labidotus Ffrom the late Mioteme f.om Fort Ternan in Kenya
[G:ntrjr. 1970)s Tna Langebamnweg species {s considerably larger
than P. labidotus, it differs from the Fort Ternan species in
gome morphological details s well and apparently has affinities
vith Tragoportas of th: Dhok Pathan stage of the Sivaliks of
India. The Bosslsphind are an eEesentially Purasiatic growp and
the available r=cord sSuggests that only a single lincage, which
is not known €@ have survived the Tertlary, was present in
hfrica.

The Redunrinl are rceprecented in the south-western Cape
by at least Lhree apecies. Curiously, thie twribe was apparently
not representod Ln Che region in histordc  times, although

RBedunca fulvorafula may have occurred in the adjacent Cape

Folded Mountadns. The nearest recent record of this specles,
and of Z. arvndinum, is in the southern Cape. R. arundinuwm, or
closely related foims, is ome of the mosr commonly occuwrring
bovids in the Fleistocene of the south-vestern Cape. It is
well represented In the Eland=fontein, MNelkbos amd Swartklip
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assemblages and iz also recorded from BSea Horvest. The Elands-
fontein and Svactklip forms differ from one  another and both
differ from wmodern H. arundinum. These three probably represent
varieties of a single lineage, of wvhich R. darti from the early
Pleistocene of the Transvaal (Wells & Ccoke, 1956) may be a
more primitive soabil,.

Kobus is mnot recorded in the Juaternary of the south-
western Cape, alchougn it is kot uncosmon elsewhere in sub-
Gaharan Africa.

Tre other two roduncines recorded locally are from
Langebaanweg, one from ‘E' Quarry and the other from Baard's
Quarry. The Fformer is tentatively referred to Kobus and while
that Ffrom Baard's Quarry was originally identified as Redunca
ancystrocere (Geotry, in Hendey, 1970a), fis affinities are nov
uncertain.

Mo hiprotiagines were recorded in the south-western
Cape in historic +<imes, although the southern Cape wvas the
last refuge of the recentiy extinct Hippotragus leucophacus.

This species is, hovever, recouded as a fossil In the south-
western Cape. It was initially described as H. problematicus
by Cooke (1947) on the basis of a specimen from Bloembos
and has since been recorded Ffrom  Swartklip {Hunm:jr & Hendey,
1965), Melkbos and Elandsfontein, Confirmation of the didentity
of the south-wvestern Cape fosgils haa come from an increasing

nunber of wundcubiea H. leucophasus specimens from porcupine lairs
and hominid occupatiom sites in  che southern Cape. This species
iz of special interest =ince it was endemlic to the moat
soutnerly parts of Africa snd the avallable Jousil material
is currently beins studicd in detall (R.G. Klein, in preparation).

The only otk locally occurring hippotragine 1is H.
gigas, vhich is teconded [ros Elandsfoatein wvhere it is more
commonly representuc than H. lentophacus. It  apparently belongs
in the earlier e.ement of the Elandsfontein Fauna, wvhile H.
leveophacus i probably more recent.

The Alcelaphini are among the most diverase and abundant
of the Africon Hovidasr and are Tepresented at all the more
important south-i=ctern Cape fossil sives. Surprisingly, the wilde-
beest (Connochertcs) was not recorded in the tegion in historic

times, although €. gnou was wveory common on the interior platcau
and C. tauriiug is still one of the mast common bovids of the




savannas further north., Damaliscus was also not recorded in the
region in recent times, although P. dorcas still occurs in the
southern Cape. The only alcelaphine which was definitely recorded
locally was the scuthern hartebeest, Alcelaphus buselaphus Ccaama.
This species is also recorded from a mumber of Holocene
ocCurrences SJacFk as Late Stone Age coastal middens, but is not
mowm from a Pleistocens sontexi. By coontrast; both Connochaetes

and Damaliscus are represented at FPleistocene occurrences.

The idenvification of alcslaphine species on the basis
of rela.ive tooth size (s not alvays reliable. In most instances
the local fossils were fdentified on tw basis of horm wores
and other kull characters, but the Swartklip Comnochaetes and
Sea Harvest Alcelaphus arc represented only by teeth and their
relationships are, therefore, not certain. Nevertheless, the present
indications are that pAlcelaphus replaced Comochactes in the
suuth-wvestern Cape during the Holocene. Such replacements and the
apparent loca’ extinction c=f cpecies such #3 Ceratotherivm simum
may well be related te enviommental factors. It has already
been suggested clsewhese that climatic conditions were more
Favourable in the soutr-western Cape during the late Pleistocene,

A number af now extinct alcelaphines are recorded
locally. Tv. spectacularly large MHegalotragus is represented in
both the Elandsfoniz=in and Helkbos assemblages. Like Pelorovis
this gisnt Dbovid apparently became extinct in South Africa at
the end of the Pleistocene (Klein, 1972).

At least three other alcelaphines are Inown From
Elandsfontein. C(ne 1s centatively referred to Beatrague, a genus
now represenied only in East Africa (B. lunteri), although its
affinities may Ili2 with the tsessebe, Damaliscus linatus. The
apparently recently extingct D. nire is represented by only a
few Gpecimcns, whick may belong in the later element of the
Flandsfonrein Ffauna. O(ne of the most commonly represected bovids

at the site 1s: 2 Form of 'Rabaticeras', a genus which is
othervise lmown from Swartkrans (Vrba, 1971), Olduvali Gorge (A.¥.
Gentry, pers. cpmm.} and Morocco (Enmouchi, 1953).

Two mediuw-sized and as yet unnamed alcelaphines are
represented  at langebaanwveg. Both are primitive Fforms and at
a atage of develorment ROt inconsistent with the inferred
Fliccens age of the Langebasaweg deposits (A.v. Gentry, pers.

comn.). One may be ancestral to "Rabaticeras', which in twrn
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may be ancestral to Alcelaphus.
The Cephalophini, & group whick is widespread in Africa,

are not known as Fossils in the south-westernm Cape, although
the grey cduiker, Sylvicapra grimmia, occurs in saall numbers in
the region today. It may be a relatively recent immigrant to
the area.

By contrast, neotregines are comaon &s fossils and are
the most commonly oceurring irdigenous antelopes in the region
today. Two of the three exfant species of Rephicerus are
representsd locally, namely, the steenbok (R. caspeatris) and the
grysbok (R. melanotis). Possil specimens of thase two species
are usuwally diFficult to distinguish Ffrom one another and no
attempt has b=en made to identify the lical fossil Raphicerus
at the species level. There is clearlv core than one variety
represonted  in the Quatémnary assemblages.

Two neotrajinis are represented at Langebaanweg, one
fram 'E' Quarry and the other from Baard's Quarry- Both are
now tentatively referred to Raphicerus. The Baard's Quarry form
is poorly knnm, but it apparently differs Ffrom the 'E' Quarry
species, which im mrn s Jlearly not conspecifie with any
extant species.

Another neotragine recorded locally is the klipspringer,
Orcotragus coreotzagus. It was Formerly commen on mowntaine in
and adjacent to the gouth=wvesterm Cape and is known as a Ffossil
only from Sea Hervest, vhere it is represemted by a single
metacarpal.

The only antilopine recorded from South Africa in
recent times is the wspringbok, Antidorcas marsupialis. During the

Pliocene and Ploistocene, howvever, several species of Gazella, a
genus which still survives elsevhere in Africa and in Asia,
were represcnted in the ~ountry. There are two extinet sppecies
of Gazel'a recorded  from the south-westiern Cape, oné from Lange=-
baanweg and the ather from Elandsfontein.

Althonuch toe modern oSprimghok was not recorded in  the
south-vestern Capr in historic times, Antidorcas iz mot uncosmon
as a fossil and 2t least two species arc  represented. The
subspecies A. marsuplalis sustralis (Hemdecy & Hendey, 1968) is

now regarded as & Gogcies distinet  from A sarsuplialis and 4t

is  alse clearly distinct from the extinct species A. recki,
which is locally 1recorded Ffrom Elandsfontein. The southemn
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springbck is best Xnown from Swvartklip, but 15 also represented
in the Elandsfantein and MHelkbos assemblages and may also be
present at 5~a Harvest.

The horn cores of A. recki are wore like those of
A. marsupialis than are those of A. austra'is, which suggests
that A. marsupialis could be a descendent of A. recki and that
A. sustralis belomgs om a distinct lineage. The latter species
is s0 Ffar known only from the south-westerm Cape, although
fossil specimene froam the soutnerm Cape nzy alse D=long to
this species. Like Hippotragus leucophasus, it is regaried as
a species which was endemic to the southerm parts of *the
African continent.

A. recks is less well represented at Fland=fontein
than A. australis e=nd, if the Fformer (s indecd ancestral fto
A. marsupialis, its normal habitat may have been the inland
platean and its presemce at Elandsfomtein the result of
pemetration imw this arca of occasional growss of this plains
species. Movésents of the modernm sSpringbok into tie Cape Folded
Mountaians ana west coast region wvere recorded in historic times
and it is mnot imrossible that they also moved into the
northem parts of the south-westerm Cape, that is, the area in
vhich Elandsfentein is situated. A. sustralis is thus regarded
as the locilly endemic springbok vhich occasionally may have
et its plains counterpart neac the nportherly limits of its
range.

The possibility that the Elandsfontein A. recki belongs
i the early element af tnt fauma and was ancestral fo A.
sustralie, which would rherefore belong in the later fauna, was
comsidered Lut reiocted. In all those instances where it is
certain that eariy amd late forms coxist as, for exanple, amongsy
the Carnivora (¥iic inlra;, the Fforwer are more abundantly
representod. since L. australis 13 more common  than Al reckl,
this would mean 2 reversal of the usual pattern 1in the gase
of the spripgooks. FPurthermore, the possibility that certain
specimens weit not Sontemporaneous with others of the same  or
related species, woc often suspected because of the nature of
their prescrvation. The Elandsiontein A. australis assemblage
includes at lcast one specimen which differs in preservation
fram the othcrs, which suggests the posaibilicy that early and
late [fomms of the species are represented at the site.

Tht somevhat aberrant antelope, Felea capreolua, which




is endemic to southern Africa, still occurs in the south-
western Cape tolsy. &ince it is a species vhich is largely
confined to more mountainous areas, it would not be expected

to occur in any of the more fmportiant local Ffossil occurrences.
It is in fact extremely rare and 13 krown only from a rev
fragmentary specizens [rom Elandsfontein and Sea iarvest.

In addition to tuose species already mentioned, there
are two others from Elandsfont~in and one from Leagebamweg
vhich are unclassified. All three are modeéerately large Ffoms
and all are clearly not conspecific with any extant #fpecies.

Apart from the Camivora, the only other wmammals which
are recorded locally 29 fossils are Cetacea. Holocene cetacean
remains e not uncosmon in hominid ocoupation sitec and other
deposits adjacent to the present cuast and have also been recovered
during building operations on Cape Town's reclaimed Foreshore
arca. Heavily mineraliied cetacean remains are frequently
vashed ashore on the beach at hilnerton near Cape Town, in
association with other warine fossils and the Jsemains of
terrestrial mammals. Tre latter have included the gomphothere
tooth fragment referred to earlier, Most of this materisl is
in private collections and is unstudied. The cetaccan remaing
from Langebaanveg (Hendey, 1970a: 103), all of which are from
Bed 1 of the Varswater Formation, are also unstudied,

The only cxtant orders of African mammals wvhich are
not represented .n the Ffossil record .of the south-western CCape
are the Chiroptera and Slrinia. The former are well represented
in the modern fauna of the region and although they may occur
as fossils in caves, no such occurrence was investigated in
the course = the presert study. No sirenians have ever been
recorded near the southerly parts of Africa in recent times
and their absence from the local fossii record is, therefore,
not surprising.
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NCE-MAMMALIAN _FUSSILS PRI THE SOUTH-VESTTIEN CAPE  PROVINCE

The invertsbrate and non-mamsalian vestebrate fossils
From the south-vestern Cape form a significant part of the
local Ffossil record. Although such fossils ar: recovered ard
studied only ircidentally to curreat Anvestigations on local
fossil mammals, they have rometimes proved useful in  inter-
preting the origins of the assemblages in which they oncur,
as well as giving indications of the navtwe of past environ-
ments. For example, the occurrence of marine invertebrates and
vertebrates in Bed 1 of the Varswvater Formation provided
evidence that the Bed 1 deposits wvere laid 4dowmn on a marine
shoreline.

Hoest of the non-mammalian wvertebrate Ffossils from  this
region have yet to be studied in detail, but scme specimens
have already beca partly or completely classified.

Chondrichthyes are known locally in association with
mammalian remains only frop Lengebasnweg @d  Milnerton, the
latter being o littorsl occurrence of little significance. In
the Langebaanweg assemblage at least six species of shaik are
provisionally identified, as wvell as & skate, an <cagle ray and
a sting ray. The remains are very incomplete and mostly only
isolated touth or tooth-plates are found,

The only fossil mammal lucality Frem which teleost
remains have beer recovered in any numbers is Langebaanweg,
although Swvatllip snd Bea Harvest have produced a fev isoclated
specimens. At Langebasnweg wvertebrae have been most common, but
eccasional 1eTh ere roforded from Bed 1 and cakfish fin spines
are known from beds 2 and 3Ja.

Anuran remaing are also quite common at Langebaanweg
and have o ceficnaliy oeen Ffound at Quaternary occurrences as
well.

The 1emains of Reptilia are more comeom and Chelonia
g€ almost ubiquitous, Skeletal elsments of land tortoizes occur
at all the amportont Soulh-weStern Cape Sites and are also
known Jrom many of the less significant Fossil oCccurrences.

At Langebasnweg the individuals representesd range [rom very
small to moderately large and wvast nmumbors of specimens are
muwe. Noe atiesprt bas ever beesn made to compute the nusber
af individupls involved, but the Fioure mist 1 inte thousands.




6l

As far as is ¥nown, only one or possibly two species of
land torteises are 7represented in the Varswater Formation,
while at Bmsrd’s Quarry a land tortoise end a water turtle
are recarded.

Reptilia other than Chelonia are Ffar less common, but
both lizards and =nakes are known and once again the largest
assemblage is Ffrom Langcbaanweg., A& feature of the south-
vestern Cape fauna, both modern and fossil, is the absence of
crocodilians from the record. Elsevhere in Africa these reptiles
are, or were common and it seems that, as with many =ammalian
gpecies, they failed to penetrate to the =zore southerly parts
of the continent.

¥ith the exception of Langebainweg, birds awe not
cosamont a5 fos=zils in the south-westerm Cane, although the
ostrich iz knmown from all the =ore important oCCcurrénces. The
Langebaanweg fawra incivdes a wide wvariety of smaller birds,
of which only a penguin (Spheniscus rredemersas) has been
described (Simpgson, 1971). Another penyuin, apparentl; Spheniscus
demersus, is mown from Sea bharvest,

Relatively little attention has been paid to inverts-
brate fossils which oc.ar in association with vertebrate remains.
The shells of land snails are not uncommon at many of the

Quaternary sccurrences, but more significant ac the records of

parine invertsbrates in Bed 1 of the Varsvater Formation. They I
constitute the la+-yest Pliocene invertebrate assemblage wyel

recorded fro~ South Africa and hkove been deccribed in netail
clsovhere (Kenzley, in press).
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NEOGEHE HAMMAL AGES IN SOUTHERN ATRICA

The age of southern Africen fossil memmal Ffaunas can
be indicated in a pumber of ways. It is, of course, comnon to
refer them to particular epochs, which may be subdivided into
'Lower', 'Middle' und ‘'Upper', or ‘Early'. 'Middle' and ‘Late'
stages. The practice thus rar esployed in the present report
has been to wuse the latter alternative on an infermal basis
(e.g. late Plinc:ue:l_ since there never has been an  acceptanle
formal d¢Finition of subdivisions of the southern African
Heogene epochs. References to the ‘late Pliocens' and others
such as ‘ﬂiqfrleistncu.e' gre not eniirely satisfactory because
the epochs themselves are poorly defined in southern Africa.
European stage names such as 'Villafranchian' have been used
as a2 subsiitute and with wvarying degrees of circumspection by
various authors, but siwce this procedure is so obviously
unsatisfectory, It Is usually considered unacceptable.

It has long been the practice ir other partsa of the
vorld to devise a system of local names to which are referred
faunas dating from a particular period in time and with &
particular characrer. This system has obvious advantages and at
the Third Pan-African Congress om Prehistory (1953) it was
recomsended that the Pleistocent faunas of Africa be divided
into four '"stages', aamely, (mo-Zanam, Lower Olduvai, Upper Olduvai
and Post Olduvzi (Clack, 1957: xxxi). This nomenclature never
Came into general use.

Cocke (1967: 179) has discussed in some detail the
quesiion of & Formal stratigraphic npomenclature for the late
Tertiary and Quaternary of Africa based on mammalian Ffaonas
and he concluded that, "it is probably true to say that our
knowledge is mnot yet adeguate for the designation of Land-
Mammal "iges" ", Hiz carefully ronsidered justifications Ffor the
ucse of hiz= own rrovisiomal terminology are undoubtedly sound,
but his deciziom 0 regard the units as "famal spans' rather
than *stages' is ousstionable. This dJdecicion was based on the
definition of & ‘*s%age’ as set out in the American Code of
Stratigraphic FWorenclature (19G1), and since ca this basis his
units did mnot rmk As 'sStagus' he refcained from wsing “=an®
and "-ian" endings for his 'stage' names.

The application of this code to a palacontological



rather than a geological problem can hardly oe Justified iy

it results in a clumsy and possibly confusing nomenclature.

For example, it 1is now necescary to refer to the fauna [rom
Hakapansgat as a ‘'Sterkfontein faunal span fauna' rather than
as a '"Sterkfonteinian founa', Any system of nemenclature, nc
matter how Fermail, must function as an aid to communication

and no ‘code of nomenclat're' Las been, or should be completely
inflexible. Yhile this is not intended as a plea for scientific
anarchy, it is inteoded to convey the opinion that too rigid
a contro’ im such matters may ultimately lead to the very
situation it is designed to avoid. Terws such asn 'age' and
‘stage' do haove diffsrent connotations as any good dictionary
vill show and the former is used here to indicate a pericd
of time characterized by a particuwlar mammailan fauna, while
'gtage' is recognited as a geological time-gtratigraphic wunit
wkich is rot ag-licable in the present instance.

The wvroposed series of age names (Table 7) are a
modification of the current temminolegy applicd to the Quaternary,
with an additional ¢w» names to cover the known late Tertiary
faunas. The wuse of these npames, or subSeguent modificatiuns, will
eliminate the neces~ity of using othera defincd and designed
for wuse elravhere and in other Fields of study. It must be
streased that the rroposed terminology i3 intended for use in
reference to manmalian faunas only and ito adaptation fFor use
in other dirciplines will inevitably lead to confusion.

A tentative ocwrrelation with EBuropean and North American
ages is proposed (Tablc B) but, to paraphrase tood et al (1941),
although the supposed equivalence of the proposcd pnames to the
epochy mnd northo:n Hesisphere ages is  indicated, the now terms
are emphatically nc* ofined in relation to théem. The precise
limits of *he anru is Incended to be flexible and may be
modified in tha light of later diszciwverics,

Tne delnitions which follow are pated om the system
employed by Yood e. al (1947}, The faunal lists are by no
means exhmstive wd Ffinal and, btaring ip mind the earlier
comment by Coohe on our present inadequate Iknovledge of
southern Africer fossil masmals, the definivions form only the
foundations tuo which more secure and substantial informetion
Bay be added Ffrosm time o tisme,




Table 7. Hammal ages of southern Africa

Froposad Frovisiongl terma ,
names of Cocke (1967) Sites ‘ Bpoché
| RECENT "Racent" Numercus eave and surface Holocana
Biten
PLORT STAN Florisbad-Viak— Elandefontein (in par:)
e Nelkbow, Swartklip, Nelson's
Facmal: Sy Bay Cave (in part), Wonder-
I werk, Florisbad, Vlakkraal,
| Kalkbank and others
CORNELL AN Vaal=Cornelia Elandsafontein (in part), -
Faunal Span Vaal River Younger Oravels, §
Cornelin, Cave of Hearths E
L -]
(in part) ™
Suartkrans
Faunal Span Taung, Makapansgat,
HAKAPANLAN Jterkfontein, Swartkrans,
Jterkfontein Kromdraai, 7Langebaanweg
Faunal Span {Baard's Quarry)
LANGEBAANT AN Langebaanweg, Kleinzee Pliocens
HAMIBTAN Elisabathfelder, Langental, Kiocoens
Baohrloch
e ———
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FLORTETAN

Source of MNaney Florisbad, Orange Free GState.

Includes the Ffaunas from Blandsfontein (in part), Melkbes,

Swartklip, Nelson's Bay Cave (in part), Driefontein (Cradock),

wonderverk, Plorisbad, Viakkraal, Kalkbank, Cave of Hearths (in

part), Chelmer,

Cultwal Assoctations: Middle Stone Age and esrlier part of

Late 5tane Age.

First Appearance: Hany modern cpecies ircluding Homo sapiens

sapiens, Paplo ursinus, Loxodonte africana.

Last Appearanie: “elorovis, Megalotrague, Damaliscus niro, Garella.

Cooment: The fauna is composed essentially of modern species,
may of wvhici are characterized by individuals of
laryer size than their modern counterparts.

Referencest Cooke, 1963; Wells, 1970; Xlein, 1972; this roport.

CORFELIAN

Source of Nane: Cormelia, Orange Free BState.

Includes the fauwies from Elandsfoatein {in part), Vaal River
Younger Gravels, Corpelias, Cave of Hearths (in part).
Cultural Associations: advanced Ackeulian.

First Appearance: Fomo Sapiens rhodesisensis, Elephas transvaalensi:,
Loxodonta atlantica, Stylochoerus, Fhacochoerus.

Last Appearasce: Simopithecus, Medantereon, Bipporion, Mesochoerus,
Tapinochoerus, Libytherium.

Lomment: The modern element in the fama is strong, a2lthough

the Forms represented are wsuslly readily distingulshable
fram their extant counterparts, BSome archaic elements
are 5tIl1l  present.

Beferences: Oooke, 19463; this report.

MAKAPANTAN

Source of Hewse: Makapansgal {Limtunrkn}, Transvaal,

Includes the Ffauwnes From Tawng, Hakapansgat, Sterkfontein,’ Swartkrans
and  Eromdraai,

Cultural Associacicns: Earliest artefacts and Barly Acheulian.
First Appearaate: Australoplthecus, Homa, Fapig. Penthera, Hogantereon,

Crocuta, Diceros bicoinls, Ceratothocrium simum,

Tapinoshos s, !_{_lﬂqu‘.-l_:.wu:., Concochasies, Antldoreas,
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Lest Appearance: Australopithecus, Homo erectus, Parapapio, Hyaenictis,
Ly<yatna, Dinofelis, chalicothere, Hakapania.
Coament: Archaic ‘owms predominate, but modern genera appear in
appreciable mmbers.
References: Cooke, 1963} this report.

LANGEBAAITAN

Source of Name: Langebasiweg, Cape Province.
Includes the faunss Ffrow Langebaanweg and Tleinzee.
Cuitural Assocliations: Hoae.

Characteristic fossiis: Prionodeiphis, Agriotheidum, Percrocuta,
Machairodus, Enhydriocdon, Mammuthus subplani-

Ercas, livanzachoerus, Ceratotherium praecox.
Comment: No extant species and many oxtinct genera.
References: Btromer, 1931a, b; this report.

KANIBLAN

Source of Name: Zamib Desert, South West Africa.

Includes the [aunas from Flisabethfeld=r, Langental and Bohrloch.

Characteristic fossils: Protypolieroides, Mychyrax, Pterodom, Diamanto-
hyus, Propalseoryx, pustrolsgomys, Parapedetes,
Bathyergoides, Diamantoeys.

Commant: Ho exiant Jenerd.

Referencesn: Stromer, 1926; Hopwood, 1929; Cocke, 196E.

The post-Langebaanian ages defined here d4iffer only
=lightly in arrvangement Ffrom the most receat of the subdivisions
of the Qouth African Pleistocene (Cocke, 1967: Table 1). There is
a precevent for this more simply defined threo=-fold division since
the Makipanian, Cornelian and Florisian correcpond to the ‘'Ape=-Man',
'‘Hand=jxe' and "Hiddle Stone Age' faunas of Ewer & Cooke (1964},
The definitions of these ages was based on the simple concept
of the degree of similarity between the Fossll faunas and the
modeérn fauna of South Africa, witn Tthe latter being taken tTo
have spanned the wvhole of the Holooene. =

Tiee most recenc of the Pleistocene apges, the Florisian,
is that in whkich the fama was 1little different to that of
the Holocene, Most of the species roprosertsd are still extant,
although the wvarievies represented often diifered in certain

reopects (e,g. size) from their extant counterparts. The only



Table 8, Tentative correlation of mammal ages of southern Africa,
Europe and North America.
SOUTH AFAICA EUROPE NORTH AMERICA
ETHIOPT AN PALAEARCTIC NEARCTIC
REOT 0N REGION EEGTON
s e cowe=ma . = - - - — —— |
RECENT RECERT RECENT
FLORISI AN RANCHOLABREAN
CROMERT AN E
GORNELI AN :_5:% IRVINOTONIAN
VILLAFEANCHLAN E'i
MAKAPANT AW E BLANCAN
LARGEDAANT AN ASTTAN HEXROADI AN
Pl =
TEAMNTNRAR E HEXPHILLIAR
E R ] g
E v . I g - o e S e S Ew .
e | S o e - 1\ CLARENDONT AN
M - - . e .
e S BARSTOVIAN
HELVETTAN
HAMTRIAN E
& HEMINGPORDT AN
=
BURDIGALIAN L
R R M S ARIEARERAN

Sources: Gabunia & Rubinstein (1968): Kurtén (1971)

1=

16 =

28 -

Approximate age in millions of years



extinet genera recorded (selorovis, Megalotragus) are giant forms
which are regarded as highly specialized rather than archaic
in character. Their extinction may be linked with environmental
and/or hominid activity Ffactors rather than the rise of better
adapted, ecologically mrelated specics.

The next oldest age, the Comelian, vas the one in
vhich the modasn character of the fauna beceme discernable,
but in which the specics renresonted were usually reasdily
distinguishable frem their modern counterpart: by more than
just size differonces. Purthermore, some truly archaic genera
appear for the last time., These include primates (Simopithecus),
carnivores {l\_lei:nterenn}. perlissodactyls {'ﬂiEEm ion) and artiodactyls
(Mesochoerus, L.iuytherium), vhich were superceded by more advanced
and better azapted forms., There was also at least onc other
important differcice between the Cornelian an modern Faunes.
Puring the Cornelian the Buldas were represented by a  wider
variety of Fforms and the present almost total dominance by
the Bovidac of tuz oseddums-sized herbivore fauna had yet to be
achieved. The Cornelian is characterized by a fauna which
Lridges the gap betweon the essentially modern Flerlsian Fauna
and the Ffirst one to have a pronounced archaic charactor,
namely, the MHakapsaniarn.

During the MHakapanjian there were few extant species
represented mmongst the larger mammals., Those that are conapecific

with modern forms are either rdther generalized reprecentatives

of their kind (=.g. Canis mesomelas, Hyaena huat,:nn} or specializen
forms adapied tao ecological niches in vhich they had no active
competitors (e.g. Eippoootamus amphibius, Geratotherive simar).
Patterns in the representation of certain groups also differed
from thise irn the Holocene Ffauna. Amongst Che larger carnivores
the dominance of the swvepatric machalrodorts and hyaenids was
evident (see Fwer, 1967: 120). The wvariety of medium-sized bovids
was not as great and they were not as dminant a part of

the ungulate JFouna, while the sulds wvere pore common than in

later ages. The [feuna ot a whole was, however, clearly "African'
in character and ‘*Furasign' elemérts such as the ovibovine,
Makapania, were oxceptional.

The subdivision of the Makapanian inte two or more
units would mean that the whole basis for defining the
Pleigtocone agec would have o be altered. It would npecessitate
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more involwved and more precisely worded Zefinitions and  would
probably serve no aseful purpose. It should however be noted
that in a recent .eview of the Fleistocere 'fmunal spans'
concept, Wells (1369 91) suggested that “Eromiraal should be
dissociated Ffrom Swvartkrons, and either included in the Cornelia
span or made the type locality of an intermediate span®. The
latter alternative would have resulted in the creation of five
rather than four units. The precsent arrangemeat of only three
units is an obwlous reversal of at least one trend of thought.
The present definitions of the South African Pleistoccne
mammal ages are of gome significance to anthropologists, since
the local mamsals include both Australopithecus and [lomo. The
dakapanian 15 rharacte.ized in part by the presence of both
Australopithecus aud Homo erectus and is, therefore, the age in
which the genus Homo was differentiated. The only hominid
recorded in the Comelian is Homo sapiens ihodesiensis, vhich is
ineluded here on the basis of the Saldanha skull froa Elands-
fontzin. Homo sSgpiens sapiens is mnot recordea until the
Florisian, As a result, the ages can be broadly correlated with

vnits of the local cultural succession.

The Tertiary mamnal ages may also be considered in
relation to the moderr fauna of southerm Africa, but the
connections are move remote and would be largely msaningless
for ages earlier than the Langebpanian:. The Namibieanm and any
other Tertiary ages which might o= recognized in the FDuture
will have to be defined in 1elatien to one another rather
that in relation to the modern Ffana.

The Lengsbaanian is diflferentiatod from the Hakapandan
lergely by the fact that no extant sptcies of larger moammals
are included. The Ffaona is dafinitely archa‘c in character
and includes many coxtinct geonera. Those genera vhich are still
uxtant are conservoative forms such as Ceracotherium or highly

specialized and succesciul forms with long Fessil histories
such ms PFelia. In addition the -Eurasian' element in the
founa is more marked than in the Kakapanian and inclutes
Agriotherium, Percrocuta and a boselaphine. The machairodent/
hyacnld combination is similer to that of the |akapanian, but
the Pantheriinag were evidently not yet present. Curiously, the
Buldae wore apparently not diversified, but this may reflect
environeental factors and not the true nature of the sub-




continental fauma, since both the kmown Langebranian occurrences
are in coastal situations.

Although the proposed nomenclatwe is intended to be
used instead of other systems, it is obviously desirable that
the po=ition of the ages relative to an absolute chronology
and to the geological epochs be determined.

In terms of absolute age, the Pleistocene/llolocene
botmdary is here takem to be 12 000 B.,P, There is evidence
which indicates thzt at about <his time there were significant
changes in local envirenmental condlitions which were associated
vith changez in th: Fauna @nd cultures (see Klein, T'B"_-'E'_i. The
South African Pleistocene/Holocene boundary may thus be defined
to be more or less synchronous with that in other parts of
the world.

The Plig/Pleistocene boundary is taken to date back
3,5 million years (see de Heinzelin, 1969), althougk this is an
arbitrary figure since there is at present no satisfactory
basis on which Uthis boundary can be defined in South Africa.
A date of 3 million B.P. would be as convenien: (see Savage
& Curtis, 1970}, wkile 2 milliou B.P, 15 considered by some to
be the most suitable date ‘(see Flint, 1970).

Similarly the Mio/Pliccene boundary is arbitrarily
dated at 72 pillion B.P. In North Amurica and Eurcpe it is
variously placed between 10 and 13 million B.P. (see Gabunia
& Ruldrstein, 1268)

Hany East African Neogene faunas have: been dated by
rodiometric determinations on associated ipneous rocks and this
enables them ro bs related 0 the absolute chrouwology outlined
above. Absolute gge determinations in South Africa have only
been poszible for the late Pleistocens and Holonene, so it is
only by Zfixing thc age of the lecal pre-Holocene Faunas
relative to those of Bast Africa *hat the nammal ages may
be tentatively related to the absolute chron:loegy.

The Ffauna of the Hamibian {8 poorly known and
comparisons with Faumas in Fast Africa hove been inconclusive
(Cooke, 1968). It is, however, falrly ecertain that ALt does
predate the 74 million yoar old Fort Termmac fama and is
probably broac:y rcontsmprrencouns with thoce [rom sites such
as  Rusinga, Napak, Sanglwr :nd others, The Namibian Iz for the
present  regarded simply as & Hiocene maomal age wvith undefined
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limits.

The Largebeaniian type Ffauna has an  inferred age of
about 4 milifua years, 5o that this age is definitely in the
Pliocene and clearly dates from the latter part of the epoch.
n this baszis it is concluded to be broadly equivalent ftC
the Astian of DJurope, the Dhok Pathen of JIndia and the early
Blancan (Rexroadian) of Neoth America. The upper and lover
limits of this age cannot be defined, but For the sake of
convenience the Curusr is taken to coincide with the Plig/
Pleistocee boundary (i.e. 3,5 million B.P.).

The present indications are that the MNamibian and
Langebaanian =ay be secarated by a vime iInterval of 70 million
years or more, This dnterval is withoat a significant recorded
Fossil history, although NHamaqualand in the porth-western Cape
Province is an area with some potentipl in this respect. A
previously unrecurded fossil masmal locality, Bosluispan near
Gamoep, has yielded a limived and poorly preserved fauna in
which the only identifisd specimen i3 a rvooth of Protanancus
macinniesi Arssbourg 1936, (Information supplied by the South
APrlean Geological Survey.) Protanancus is recordsd from thz
"Uppey Miocene' of East Africa (leakey, 1967), and it thus seems
1ikely that the Bosluispan fauna is intermediate in age between
the Wamiblan and Lengebasnian. Another Ffozsll From Yemaqualésd
whick is apparently Plioccene fn age and which apparently pre-
dales the Lanorhoanior type Ffauna is the holotype of Hotohipparica
nasaquense (Havghtor, 1932b). This specimen is Jfrom Areb, which in
gbout B0 m northvest of Buslulspan. On the basis of these (tvo
recocds At sSeems Tossible that a pnnt—ﬂmlt.lmfrrt-],mg:hmiu
fmmnn, or Frwmas, say opt day be recorded [DNom Nasagunlond.

The =ps0lute ages of the uwpper and lower limits of
the three Tl-is.ocene maeal ages are alse not certain, although
the lower limit of the MHakoepanian and uwpper limit of the
Florisian are taka: to coincide respectively with the Plie/
Pleistocens and Pleiutn:mnﬂlnlmnb boundaries. The date of
the MHakapanian/Covnelian boundary 1s unknown. The Fammas from
Cornelia and Fla.drfontein have been correlated with that of
Dlduval Bed IV (see Cooke, 1963), and recently the base of
Bed IV was d<ated toe about 0,7 milliom B.P, (Leakey, 1971). The
Hakapanian/Cornelian boundary may thercfore he gomevhere betveen



0,5 and 1 million R.P. The Gmliuﬂlﬂ'ilim boundary is
also not [fixed, but it may date back to something of the
order of 100 000 years.

Although the dating of the mammal ages is so im-
precise it i= perfectly evident that thoss of the Pleistocane
differ very considerably in the lengths of +time which they
cover., Even in the arrag.ment of '"faunal spans' discussed by
Cooke (1967) tie earlier units were clearly Ffar longer than
the later onesz, This proble= is by nmo m=ars unique to 1he
southern African syetems and it does not necessarily detract
from the wvalue of defined mammal ages.
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CARNIVORA _OF THE PLIDCENE

The Carnivora from the late Pliocene deposits at
Langebaanyeg are Gtreated as a unit separate from the Quaternary
species since the two groups have little in common.

The study of the Langebaanweg material revealed that
no extant species are reptesented, an entirvly predictable
cofclusion in view oF the age of the Ffossils. In the system-
atic accounts which Fellow, some of the Fossils are compared
vith cor=esponding parts of modern species and it was intended
that such comparisons should serve largely te clarify the
descriptions of thes fossils. The comparieons were not made in
tuth a way as to prove that the [ossils are texopomically
distinct fram tihe modern gpecies, In other wvords no attempt
wad made to fully catalogue tThe differences between any two
speciea dealt with in this fashion. The intention was rather
that charactera such as gize of fosgil species or of individual
skeletal components might be referred to in terms of material
which 18 more widely availoble and familiar.

In the case ©Ff the Quateinary fossils, references to
modern comparative aaterial had a greater significance, since in
these insto.ces the relationships between the modern and fossil
ppecies are lar closer, Consequentiy, in order that the taxonomic
Btatus of the lattcr might be detormined, the similarities and
differences Lstveen them an? the moderms had to be clegrly
established, The féct that Lnadequate modern osteological series
limited the value of studies on certain of the Q(uaternary
species did not alts=r che basic difference ir approach to the
treatnent of the Fliocens and post-Pliocene fossil material.

The lack of aAlrect access 19 relevant [fossil cpecimens
from outsice the south-wvestern Cape has undoubtedly had an

adverse affect on the present study of the Langebaonvig
Carnivora. Hoveve:, it iz hoped that by placing on record the
materizl which i= now avallable, future investigations on
contemporaneous o. related Fossil species, espeecially those [rom
East Africa, will b= [acilicated,

In all ftLz systematic accounts which [Collow, the tooth
cucp terminolesty illustrated In Flg. 5 has been used, ALl
original memuremenats under 130 mm were taken with the pame

pair of calipers and were corrcctod to one-tenth of & millimevve.,
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Heasurements over 130 me were tead off ortho-projections onto
a2 plane surface using a ruler, The latter measurcments are
obviously less accurate and were corrected to the nearest
millimetre.

ALl teoth measurements were taken across the longost
and broadest pcints at, or near to the baze of the crown. In
the case of thke canines, the dimensions are those taken at the
bagse of the crewn in line with the alveolar margin.

Unless otherwise stated, all specimen numbers are those
in accession registers of the 3Jouth African Museum, Cape Town.
Hodern specimons are distinguished From the Ffossils by ithe
prefix '5aM'. Specimens Ffrom collectirne in  eother institutions

are distingaished as Ffollows;

AMNH
BMNH - British Huseun (Hatural History), London.

American Huseum of Hatural Historvy, dew York.

GE1 = Geoclogicsl Survey of India.
NHMW = Natural History Huseum, Vienna.

Duriag the late Plivcene, Langebasnweg was so situated
in relaticon to marine, Fluviatile and terrestrial envirenmente
that Carnivora Ffrom all three habitats were preserved as
foggils, In this respect Langebsanweg is unigque amongst the
important Jlate Cenogzoic Fossil sites of sub-Saharan Africa.

The assemblage probably represests a very good Sross-scction of
those carnivers <pecies which dnhabited the mest southerly parts
of Africa duaring tne late Plioceme. More carnivore species are
represented at Langyebaraweg than In any other single occurrence

in the Southew-stzin Cape.

Apart from  the importance of this material as additional

ard new reccods in the African late Cenogoic fousil record, the
catnivores evideutly played a role in the addition oFf Animal
remains to  the acouamulating depoasits. They are, therefore, an
order of particular significance in Fhe Langebaanweg assemblage

4% a whole.
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SUBCRDER PINWIPEDIA
FAMILY THOCILAE
SUBFAMILY MUMACHINAE
Priopnodelphin capensis lHendey & Reperming 1572

DISCUSSI0H:

The Langecbaonweg inniped, Prionodelphiz capensis, has
already been described in detail elsevhere (Hendey & Repenning,
1972), and little additicmal material has since been recovered,
noneé of which alters the conclusions already reached. The
holotype and all the referred cranial remains are from Bed 3a
and so is most of +the postocramial matertal. Some postcranial

bémes are alzo known From Bed 2; vwhile 5 single ircomplete

fenur was recently recovered from he marine deposits of Bed 1,
This species has shed some additional light on the

origins of the Antarctic monachines, a group which Iincludes

species that are =till oCcasionaliy Tecorded as Wvagrants on

the south-westorn Cape woast {(vide infra), asd it i3 a signifi-

cant addition to the fossil record of the Monachinae iIn general
{Heudey, 1972a).

Recently P. cajpunsis was tentatively identified at a
second locality in Bouth Africa. A canine (Q 1753), which is
virtually indistinguishable from a Langebaanweg specimen (L 13152 -
see Hendey & BRepenring, 1972: Pl. BF:I. wag found at Eoingnaas
near Hondeklip Bay o the Cape west coast about 250 km aorth
of Langebaanweg. This specicen, tojether with a Ceratotherium
prascox tooth found in the same area (Hooijer, 1972), and the
assecblage Ffrom [Kleinzee a little Ffurther north (Htromer, 1931a;
1937b), indicates that while the Langebaanveg occurrences are the
most prolific of theoir kind yet recorded in the Cape Province,
there are, or wern other similar occurrences on the Cape west

coast. All these oocurtences are at, or near to river mouths
(Langebaanveg - Lrest Herg Kiver; Kolngnaas - Svartlintjies River;
Kleinzee - Buff=ls River).
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SUBOADER FISSIPEDIA
FAMILY CANIDAE
Incertae sedis

COMMENT:

Reference has aurcady been made to twe canid species in the
Langebaanweg assemblage (Hendey, '970a), butr this material has
since been referred to the Viverridae (vide infra). There are,
however, several reczntly discoversd teeth which apparently do
belong t2 a canmid.

MATERIAL:

L 151848 - Left P' and M, and right u'.
L 155888/C - Richt M.

L 155268 - 7 Left P-.

L 161208 - 7 Right M.

3

LOCALITY AND dORIZON:
These specimens are from Bed 3a, "E' Quarry, Langebaanweg.

DESCRIPTION::

With the exception of the '!!T all the testh are
Fairly vorm @end thwy may belong %0 a single individual. The
1‘]3 still has an open Froot and is unworn. It definitely
belongs to a second individual and may even belomg to a
different speciesz. It Is only provisiomally grouped with the
other specimens.

The wv2iv. tecth belomg to a canid vhkica was apparently
compparable in sizc to mderm Vualpes wulpes. The 9 I'z iz a
little larger tnan the P° of the two available V. wulpes
gpecimems, bat it is othmiwise similar. The 1,# differs from

the comparative specimens in having a more prominent and more
anteriorly situated protocome, vhile ithe snterior keel of the
paracomne i3 wmore lingually Jdirected. The H] and "z af the two
species are simirar in morphology, but in the fossil the lingual
lobes have a comarter traasverse deveiopssnl and are relatively
narrower,

The Llowsr carnassials of the wo species are essentially
similar to one another, but in the fossil specimen the trigomid
is Dbroader relative o the talondd and the metaconid s a



Table 9. Dimensions of the canid teeth from Langebaanweg, compared with those of medern Vulpas vulpaws
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little larger.
The problematical 7 H:i is a small. single-rooted tooth

vith a crown which is almost circular in occlusal wview, while
the occlusal surface (s basin-shaped. It is far larger than

ﬂ'l:l'llﬂ'fﬂ!ntm!-ﬂ& specimens.

DISCCSSIM:

The ideatification of this material is based p»rinci-
pally on the ract that the l{= and ]lz have protocones, wiich
distinguishes them from the H' andfor N® of hysenids and large
viverrid whichi occur in the s&se dJdeposits.

It is not clear from the eaterial available to which
canid genus the material belongs and coparisons wvith previoualy
recorded foscil species were inconciusive.
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FAMILY URSIDAE
BURFAMILY AGRIUTHERITITAE
Agriotheriun africamin Hendey 1972

DISCUSSION:

The Langebasnwegq ursid has already been described
and discussed elsewhere (Fandey, 1972b), and the only additional
gpecimen now known is  another incomplete ulna. It is essentially
similar to the one previously described.




FAMILY MUSTELIDRE
SUAFAMILY MHELLIVCEIHAR
Mellivora aff. punjabiensis Lydekker 1884
(Pig. 6; alse Hendey, 1970a: Pl. 28)

HATERIAL:
L 6385 - Leftr mandibular Fragment with :" and M.

LUCALITY AND HORIZIM:
This specimen i= from *E' Quarry, Langebamnweg.

DESCRIPTI(N ¢

This specimen has alroady been mentioned ond Ffigured
elsevhere (Hendey, 1970a), although no conclusion as to its
affinities was roached.

Except for some damage to the condyle, the specimen
is completc as far forvard as the antericr end of l'q- Both
P, and M, are intact and this specimen belonged to a species

A
or individual wvhich lacked M_. In size it compares with small

individuals of the available Ennd:m Hellivora capensis assemblage
{n = 5), this species btoing the largest of the extant African
mustelids, It is to the Mellivorinae that the fossil specimen
evidently belongs, vhile the absence of H! suggests its affinities
to the gemus Moellivoera it=elf. It does,; however, differ from the

podern species in certain siguificant details.

Both !I" cnd I'l.I Are narrowver than the oorresponding
teeth in the M. capensis comparative scries (Table 47), and the
talonld of H'I ig far smaller. The basic features of the wmsodemn
gnd feasil teeth are, however, Similar. The fossil P, has small

4

anterior and pootorior accessory cusps and around the latter
is an expannlen «f the cingulum which makes the toath broader
posterioyly. The utructure of the HN. capensis P, is similar,

&
although in chis species the accessory cusps are more prominent

and the dowelopment of tiae cingulus is more pronounced,
eipecially posfero-intesnally,

Although the M, of L 6385 is well worn, its charzcter-
istics are still evident. Except rfor being Far larger, the tooth
it pot dissimilar to the M, of Poecilogalc, The talonid is
gémall and ia parrower than the posterior end of the trigonid.
In thies respect it dilffers considerably From  the H.' of M.

aillinlisiienkikiiniiiedl b aaisill sl - o e B L oA s T o & . & = . ¥ & S



Fig. 6. Occlusal views of the Mellivora aff. punjabiensis
mandidle (L 6385) from Langebaanweg (left) a=nd a

modern Mellivora capensis specimen,
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trigonid of the Ffossil tooth, which lacks the motaconid, makes
up about 75% of the total length of the tooth,

The inferior margin of the mendibular corpus of L 6385
is wery slightly convex below the checkteeth, vherzas in the
available M. capensis specimens it is slightly concave. Also in
the modern specics, the inferdior margin is stepped upwards near
tht angle and, while there is & suggestion of this character-
{sric in the fossil, it is far less promirent. An Apparently
relatec feature in M. capensis L8 the Ffacc that the dorsal
gurface of the condyle is above ths level of the cheektceth.
In the fossil the lower pre-angular step goes with a less
elevated condyle, the dorsal surface of which i= level vith
the remaining cheekteeths

Tie menta: foramen of 1L 6385 is situated beneath the
anterior end of F, and there are indications that the symphysis

8
extended this Far back a3 well,

DISCUSSICH:

The differonces between the mendibles of the Langebaanwég
Mellivera and modern M. capensis have importa.. Ffumctional
implications which are suggested by the pature of the mandibles
in other modern mustelidéis. In those species in wvhich the
carnassial shearing action is importan. (e.g. llartes spp., Gulo
luscus), there is a tendency for little wpvard inflexion of the
pre-angvlar infirie® margin and for the condyle to be low im
relation to the cheekteeth. On the other hand, in those speécies
in which the posterior chescteeth FHunction &3 crushing agents
(¢.9. Enhydra jutris, Aonyx capersie), there i5 a sharp upward
inflexion of the inferior margin towards the angle and the
condyle is raised above the level of the cheekivech.

The Langébasnveg mandible falls 1nte the Former category
and M. capensis into the latter, although M. capcnais does not
show the extreme development of these characteristics wvhich are
evident im the highly spocialized Enhydra and honyx. Giwilarly,
the Langebaanwveg Mellivora is not as extreme in the other
direction., It may thus be regarded as shoéving the boginnings
of » ftrend Ttowvarcs podification of the misticatory apparatus
which calminated .n the condition evident in modern M. capensis,

The similoritiss berwdend the Llowver carnasgials of L 6385
and Poeciloyale might therefore be coincidental, the latter having




sivalensis and mpodern Hellivora) are om the came line of

retained the morz primitive shearing dentition. Poecilogale is
actually more progressive than most other mustellds iIn  having
lost both 1"1 ot end 1t 5 oaften without l'la as well. It
iz possible that the Langebasnweg Mellivera and Poecilogale had
a cCosmmon ancestur Sometime Fairly late in tle Tertiary, although
the former can itself probably be excluded asz a possible
ancestor of Poecilogale. Even if !'..' val sometimes preseat in
the Langebasnweg species, just as it ia somelimes precent in
Poecilogale, 1t in perhaps unlikcly that a varioble featwe of
this kind would have persisted for so 1long a peried in tire.

It i evem Jlesa likely that 1inere s my close
relatienship Lotween the Langebaanweg Hellive:ra mnd the only
other mnon-lutif«ne muslelid from southerm Alvica, lctomyx striatus,
since inm thin aspecies IllE is always present and its ||-l‘E has
a metaconid.

Having suggested a relationship between L 6385 and M.
capensisi, it i nec2ssary to examine its poosible affinities
with extinct meilivorines suck as Eomellivora Zdansky 1924,
Premellivara Filgrim 1932 ad the early specles of Mellivoza
itse=lf.

and P

Ecmellivora can be excluded From consideration aince '
ane of the characteristicns of this genus is the presence of
HE' The recordcd Apecies are also Far larger than that From
Lanoebanived.

Comparisurns with Promellivora are not as simple owing
*o the fragmentary Ratureé of the material referred to tkis
senus. It s in fact Jnown only from a single mandibular
frageent from the Dhok Pathan stage of the Sivaliks (Pro-
scllivora punjabiersis Lydekker). Pilgrim (1932: 63) stated that
thiz gepus s dlstinguiilhed from pelliveza "Ly the presence of
:I"I. the shallover and more gradual symphysis, the length and

compressian  of H1 and the shorter and Siepler premolars espeoially
Fy ond F,, and the larger caniner,

Lydekker (1884) haa previocusly relerred the Dhok Pathan
mandible to Mellivora and Pilgrim*s justificution for ebecting
@ now generic pane vat bascd on the principal of horizomtal
rather tham wertical classification, although he recognized that

*it is mnot dimprubabie Cthat (Promellivora mejablensis, Meliivora

descent™ (Pilyrim, 7932 66). Although it is inevitable that
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there will be ¢ifferences of opinion in nomenclatural problems
of this kind and Chat generic dJdistinctions made within a
single lineage are often arbitrary, it might be preferable, in
view of the [fragmealary nature of the P. punjabiensis holotype,
to revert to the original goneric designation rather than to
accept a new neme. The nome 'Promellivora’ is here rejectad
and vihe Dhok Pathan msellivorine (s once again identified as

Mellivora punjabicnsis,.

Comparisons betvesn the Langebasaweg Mellivora and both
M. punjabiensis and the Pinjor }N. sivalensis are inconclusive
since the bates [For comparison are limited. The threc forms are

comparable in size and, not surprisingly, cach has certain
characteristics which are more primitive than those ©f the
extant M. capensis.

e of the characteristics of M. punjabiensis which is
apparen:ly shsved by the Langebaanweg form is the long symphysis
vercinating below the anterlor end of l-"q. If the symphysis of
L €385 did indeed exvend this Ffar back, then this specimeén may
@lso have had the compressed antesior premolars characteristic
of M. punjabiemsis., Both Forma have a slender M, and Pilgrim
(1932:; 66} stated that the M, talenid of M. punjablensis "could
not have been expanded®, In addition, both have meontal Foramina
below P_;' Other important characteristics suck as the presence
of P1 and abserce of |~!a are evident in only one specimen or
“he other. Although it is not poasible to tell wvhether or not
“he two are conspecific, they do share certain characteristics
and there are sore grounds for believing that they are at the
same Stage in the evolutionary developecat of Mellivera.

Even less satisfactory are comporisons betueen the

Langebaanwveg Fform and M. sivalensis, sinee published descriptions
of the latter desl mainly with skull characiers (e.g. Hatthew,
192¢). Howsver, since M. sivalensis is younger and therefore

probably more advanced than H. puijablensis, the Iindications are

that the relstionship between the latter and L 6385 ig closer
Chan that between M. sivalensis and the Langebamveg specimen.
This opinion is reflected in the tentative identiPication of
the Langebaanweg cpecimen.

As with several other carnivore wspecies [from  Langebaanvey,
the specilic identity of the Mellivora L 1llkely to be resolved
eily 4f additienal specimens are recovered. The single available
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specimen is nevertheless important, since its observable
characteristics are not inconsistent with & lellivora of late
Pliocene age and it is in character with the fama as a
whole,




FANILY MUSTTLIDAE
SUBFAMILY LUTRINAE
Enhydriodon africanus Stromer 1931
(P1. 14, B)

HATERTAL: _

L9138 - Right mardibular fragmeat with part of r4.
LOCALITY ANKD HORIZOH:

This spesiren is rom YE' QuarTy, Langebaanweqg.

DESCRIPTI(R:

Th* =ingle positively identified lutrine fossil specimen
from Langebaanweg, although not descoibed in detail, has already
been ceferred to the s=pecies Enhydriodon africanus (Hendey, 1970a:
1G0). The Langebaanweg specimen iz less complete than the E.
africanus holotype, which is from Xleinzee in Namarualand (Stromer,
1!315}. but sSince both Zre right mondibular frageents comparisons
are facilitatad.

The two specirms are similar in size (Table 10),
although the mandibular corptis of that from Langzbasnwveg is
slightly mo'e robust. Irn this specimen omly the posterior part
af Pq iz prescrved; but the alveoll and some of the rcots of
the other cheekieeth are present. Both the Langebaanweg 2nd
Xleinzee specimens hLave a fmall and single-rooted FE. but in the
former the alveoli margins are lost =0 the relative sizes of
the twvo tectl, cannot be determined. BRoth specimens have a
double-rooted I‘3 and these were apparently similar in size.

The P',l i L 9134 1s a little larger than that of the
holotype, the sixs Jifferenne belng in keeping with that of the
mapdibular o<orpora. These differences arc, howsver, no greater
than might be expectoed in a oingle species. As Far a5 can be
judged, the F4 murphology In the two specimens is similar. Both
have a prominepnt ecingulus and prami:sut  posterior accessory cusp,
although in L 97317 the accessury curp (s more widely separated
From tlhe princlpal cusp,

The lower molara of the two spercimens were apparently
ginllar in size. |

The tooth-row lengths are also comparable, although the |
premolars of the Langebaspveg specimen are more crowded than



Table 10. Dimensians of the teeth and mandible of the Langebaanweg
Enhydriodon, compared with that of the E. africanus holotypa

E riodon
= 19138
I
Height of mandible below M, 27 | 30,1
Breadth of mandible below B I 14,8 11,7
Py ~M, 1 I 57 035,0
Py = Pr, 1 | 28 | 22%,5
. 1 | 5,6 -
Py h - -
s 1 | 6 .
3 b 4 -
T
P - 1 1,9 613,0
i b 8,8 10,0
gz A 22,0 a22,0
1 B +12,0 a12,5

L Btromer, 1931a.
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those of the Ileinzee mandible.
The Lancehaanweg mandible has four nental Fforamina, the
largest of which is situated high up om the corpus below the

posterior root of P Unly one mental Foramen is wvisible in

the dllustration of jthe Kleinzee specimer (Stromer, 1931a: fig. 1)
and this is situsted in the same position as the principal
Foramen of the Langebaonwer mandible,

Both speciwensz have the most posterior and inferior
part of the swmphyszis projecting helow the adjacent inferior

margin o the CcoI'pus.

DISCUSSICH

Although there are minor differences becween the
Kleinzee and Langebaanweg Enhydriodor mendibles, there can be
little downt that the wd specimens belongy to the sams spegies,

E. aFfricapus is still regarded as a wvalid taxon, even
though comparisons between ft and previously described Eurasian
species [(see rilgrim, 193%2: 32] are limited by tihe nature of
the available materi.l. Undescribed, but apparently specifically
distinct material is now known from Ome in Ethiopia (F.C. Howell,
pers. tﬂrm-','l. while the genus is also known from NHorth amervica
{G.A. Repeniiing, pPers. -::::umn.]. The relationships between these
varigus fomms has y=2t o be Jdetermined. The widely disperzed
records indicate that this was a wery successful genus in

the late Tertizaw.



FAMILY VIVERRIDGE
SUBFAMILY VIVERIRINAE
Viverra leskeyi Tetter 1563
(P1, 1C; fig. 7)

COMMENT:
The material referred to this species may include two teaporal
variants of a single species and it is listed according to

thke stratigraphic wait from which it is derived.

MATERIAL FEOM BED 2, 'E' QUARRY, LANGEBAANWEG:
L 12283 - Isclated teeth comprising the dentition of a single

individual and including:

Right ©, P, part of P°, and F° to M%; left C and
P2 to WP,
Richt C and P3 o H2= left E} Fﬁ and Hl'

L 13097 - Parts of the rgkull and skeleton of a single individual

and iacludings

IFosterior part of Che braincass avd right maxillary
Fragment with H1;

Pistal end of left humerus &and proximal end of left
ulna,

: . 1
L 90253 - Left maxillary Prageest with PY and M.

The rollowing are the rémainse of juveniless
L 14459 - Paris of a skull, including:
Lest premaxilla  anc maxillary frogment with de, dpa
Al ﬂpj, with P1 juat erupting: risht maxillary Frag-
ment with dp3+
kignt mandibular fraguent witk do, and dpE to dpq.
with F.I just erupting; leflL mobeibular Fragment with
I’1 Al dpa.
L 14460 = Parts of a skull, including:
Fight mandibular Fragment with -:1;:3 and dp‘*; left
mandibular  Fragment with r_lj:n:_3 Lex Enq.
MATERIAL FEOM BED 3a, 'E' QUAREY, LANGERAANWLG.
The Eolloviig spzrlpens wepe recivered Drom  the excavaticons LEW
'IEIE'_':"‘.H"I and 1970/, The Iirst six  Cesth listed upparently
represént  part of the dentition of wone  individual, while the

last two mav TrepFEsaEtt other  indivd Susls



Fige 7+ Ucciwsal wiewvs of the Jleft P otoN (A) and
right!iindllz{ﬂ]ulthmm
Viverra leakeyi.



L 162404 - Lleft C.
L 16224 - Llefr £,

L ¥6240C - Right ¥ .

L 15174 = Right °.

L 16057 & L 76050 - Left M, and part of right M.
L 16197 - Rigat B,

L 160557 - 7 iight P_.

o

MATERIAL FEOM ‘'E' JUAKRY, BUT OF UNEROWN FPROVERANCE:

L 1700 - Lefr mandibular Fragment with H1 and part of P4*
L 2672 - Right mardibular fragment with part of C and PE
to Pq.

Judging frem their preservation, it is likely that L 1700 is
From Bed 2 and L 2672 from Bed la.

PEESCRIPTIUM :

These specimens beleng to a wviverrid of large sise
a1d although it is best represented in Bed 2, thz Ced 3a
material is described fFirst.

2

a
The characteristics of the C and P te M of the

Viverra leakevi holotype, which 1is from Leagtolil In Tanzania

[(Petter, 1963), are precisely those evident in the corresponding
teeth of the Bed 3a sample, The P4 protocone  and  supporting
root are lost in the V. lezkeyi heolotype, but they are preserved
in tme Bed 3z specimens. Both the protocose and the roolt  are
large, the latter being larger even than the anterc-external
root. The long axis of the protocome and root projocts antero-
internally fror the paracone 224 there is a marked indentation
betwien the peractvle and protocone. The parasiyle itself is
very sSmall ana is situated at the base of the prominent
paracone keel. It does nol project o5 far anteriorly as the
protocone. The buccal margins of bath the Bed Ja specimens are
more of less straight.

The lower tecth of V. leakeyl afe unrecorded and
compariscns with those From Langebamweg are therefore not
possible. The BHed 3a tooth tentatively ideutified as a PE is
double-reooied, the crown is antero-posteriorly elosgated and
consists only af the principal cusp, the apcer of which is
directed slightly posteriorly. In lateial wiew the anterior and

pusterior keels of the principal cusp are slightly concave.



Table 11. Dimensions of teeth of the Langebaanweg Viverra leskeyi, coapared with those of other Viverrinae

¢ p! pe pl P M w?
1 b 1 b 1 b 1 b 1 b 1 b |1 b
L1E‘Bﬁa 9.3 Tiﬂ -:rﬁ‘ ].'ﬁ 1ﬂ|-¢ 4,-‘ 13,2 5|T ‘Tllﬂ- 11[‘ Ejg 1d|.'d dl] TIE
Bed 2 113907 - -] = =) I = - =\ - - | 9,3 15,2f4,5 7,0
L20253 = = = = = - = - |%6,5 10,2] 10,2 15,0] - -
Bed la Inolated (L162404) (6224) (L16240c) | (L15174)
teath ofl 9 7,01 = - = = w - 117,35 10,5]| 9,0 14,015,7 8,3 |
= >————
ivarea 1
Tanke 8,5 | = -] = - | 12,0 5,912 - | w0 w550 &0
vishnutetio'®) [ N N _ T (- e e la
durand{ '
¢ F, Py 7y "y "
1 b 1 b 1 b 1 b ] B |1 b
Bed 2 112863 10,1 6,8 10,2 ¢d,2 - ad,9[13,6 55| 15,5 T8 5% 4,9
TBed 2 L1700 - - - - - - = o56| 16,0 T,6| - -
Bed la Isolated " . (L160557) = g | e _ | (L16051) i =
tooth 10,2 4,3 17,0 8,5
TBed la L2672 - - c10,2 «c4,7| 12,0 5,1 p13,8 6,2 |018,0 - - -

(') potter (1963)
(2) pirgrin (1932)
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The M, is a large tooth in wvhich ths talonid i=s wuch

reduced relative to the trigonid. The paraconid is lower than the

protoconid and it lies lingually relative 1o the protoconid,
which results in the buccal surface of this portion of the
tooth having a rarkedly convex outline in occlusal wview. The
metaconid is prominent, but is much ssaller than the protoconid.

The wmandibie | 2672 bolonged tu a very aged individual,
the remaining teeth ate wvery worn and the specimen is poorly
preserved. At least a part of I'*l1 must have Deen lost Auring
life, since the alveolus of the anterior root is closed. The
premolars appesr 1o be essentially similar toa the 7 I'2 (L 160557)
in morphology and there is3 a progressive lncrease in size from
!I’E to P4. Although the H.. is 1lost, it must have been about
the same size a5 the Bed Ja My L 16051, The HE' vhich iz also
lost, was telatfvelv small and single-rooted. The mandible is
much larger than that of modern V. civetta, but its proportions
are eoessentially  simllar,.

In mosi respects the teeth frem Bed 2 are sicilar to
those from Bed 3a. The observed differsnoes are oot vory marked
and, since fThe asgemblages are 90 small, their significance, if
any, cannot be established at this stage.

The upper canine of L 12863 has procounced grooves on
both lingual and buccal surfaces and a not wvery prominent
antericr kesl. The nature of the anterior kecl and the lingual

28 differentiates it from the bPed Ja cuarinre, and apparently
also that of ke V. leakeyl holotype.

e P is a smal]l tooth with a ruther corical crown
and slightly bBulbous root. The Pa and F""'I are similar in
structure to cthe 2 PE from Bed 3a. The I'-:’ e much smaller
than the Ea.

The F' of 1L 12861 aiffers frem thal of the Bed 3a
Farm fn certair respects. It lacks o pat astyvle, although there
iIs a slight shelving where the parastyle would have been, iF
present. The parpcope lacks an  anterior keol and the tooth e
broader in tihe region of this cusp than in the Bed ia
gpecimens. The protocone is similar in =iz, and situstion to
those of the Bed 3a specimens, but the indentation betwecn the
protecone and boccal cusps is not as  sharply notched. The
buccal margin of ths 1 12863 P4 is markedly concave, rather

than stralght as In L 16197 and L 16224. The B' of L 20253
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is similar to that of L 1286), except that if does have a
small parastyle, in wvhich respect it resembles the Bed Ja
specimen, L 16224.

mu’umnmm«-mmmmzm
they are essentially similar to L 16240C from Ped 3Ja. There
are, however, quite marked differcnces in the |i|2 from the two
beds, This tooth is lost in L 13097 and L 2025), bur its
alvealus Is oresent im both specimens. These accomdodate the H!
of L 2861 quite °'wll, so that at least ir respect of size
the #° of the throe Bed 2 individuals are similar. The only
known Bed 3a M- is appreciably larger and the individual
features of the ciown are more prominently develeoped than in
the M° of L 12863. In L 13097 and L 2025] the buccal margins
of M and M° are at an anjle of about 115° to the long
axis of P and thelr lingual limits form a line parallel to
this axis.

The lowver canine of L 12863 is simular in size to
ithe wupper conine, but lackhs grooves on its lingual =urface. OF
the lower premolars of this individual, omly !‘E gnd F.‘ are
reasonibly Intact and they arc similar in socphology to Pz
and PS- The Pq of L 1700 docs, however, differ from these
teeth in that it has a prominent posterior accessory ocusp,
which is flanked posteriorly by a well-develcped cingulum. This
is the only premolar amongst all those which are referred o
this snecies in whrich more than just the principal cusp is
present.

. 1he other hand, the M, of L 1700 is wvirtually
identical tc vhat of L T2863. These teetn are in turn very
similar to the ¥, of the Bsd 32 form, except that their
trigonids are less enlarged relative to the talomids. The over-—
all size of the Ded 3a specimens 1= alss greater and they
have a more promounced cingulum at the anterior end.

The H2 of L 12861 is a small, single-rooted tooth,
which 15 slightly <lomgated aptero-poateriuvcly. There are two
small cusps situated at the anterior and posterior ends of
the buccal side of the tootk, while on the lingual side there
are two cusps sSitwafed ome behind the otlnr at the anterior
end. This touth is pocomouaved quite weil by the HE alvealus

ef L TVO0d. The a‘-l.E aof the pBed 3a form is not known, but

jodging f{rom the size of the Ir? alveplus of L 2672, it was




similar in size to that of L 120863.

The premolars of both Bed 2 end Bed 3a forms have
markedly divergent mmterior and postericr roots, which indicates
that these teeth were well spaced in both mandible and maxilla.
This iz evident In both the mandibular Fragments which are
known (L 1700 & L 2672), even though the former is much more
slender, comparing i=m size with that of mndern Canis mesomclas,

The fragmentary braincase of 1 12097 (Table 12} is a
significant sprcimen, since although it is so incomplete, it does
exiibit some semarkablée characieristies, The posteridar comstriction
of the brawncase is Ffar more pronounced tham in any modemn
viverrid specjec, while the posterior part of ke sagittal crest
is exceptionally hkigh. The transverse compression of the
postericr part of the skull is carried T such an extreme
that the width acroas the occipital condyles is actually
greater than the width of the occiput imsediately above them
(Plate 1C). In all extamt wiverrid species the reverze isg true.
In L 13097 the ratic of skull height (top of sa~itral crest
toe inferior margin of comdyles) teo skull widtn {transverse
diameter of occipital immediately above dorgal marcin of Fforamen
magnum) is 1,%8:1, whereas in modern V. civettc (n=1) it is
11111 and in Genetia spp. (nw= M) iz is 1,05:1.

The skuall of this species must, therclore, have been
high, narrow and, [udging Ffrom teooth size and mandible length,
long.

The poatcrantal skelevon of this species is ‘mown only
from the distal end of a humerus and the proXimal end of an
ulna (Table 12}, which were Foumd in Assoclatiem with the
incomplete skull, L 13097, The humerus hasr already been mentioned
elsevhere (Hendey, in press} as being larger than that of a
civet from the YErocdraai australopithecine site and much larger
then that of wmedern V. civettz. The ulna is correspondingly
large.

In rezpect of tooth and overall skull sice, this specles
vas apparenily little differeat from modern 7. mesomelss, but the
humerus and ulna of C. oesonclas are only abuut half the sige
of corrc-ianding pasts of the fossil specimens. There are
irdications that the sbae discrepancy is cousiderably less in
respect of the lengths of the bones, suggesting that the
Langebaanweg Viverra was a stoutly=built a=nd probably non-




Table 12. Dimensions of the skull, humerus and ulna of the

langebaanweg Viverra leakeyi.

Hiﬁth ACTOSE ﬂm?l'ﬂ N N A

Skull height from base of condyles to
tﬂi:l ﬂf “Eitta-l ¢rﬂ“ LR R I I O O B

Transverse diameter of cocipital
imﬂﬁlﬂ-“la' 1bﬂ-‘ﬂ'¢ fﬂ‘mn mm LR R L ]

freatest transverss diameter of distal
articular end of BURGIUS svssssrssssssnsesssasnnsnnns

areatest antero=posterior diaseter of
ulm Mt' LR A R R R R R R R N e

34,8

58,0

29,3

18,6
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cursorial aonimal.

No deciduous teeth of modern or fossil civets were
avallable for comparison with those From Bed 2. However, the
dpE and dpj appear little different in structure to those of
the FEast African early Pleistocene Pseudocivetta ingens (Petter,

1967: fig. 3), although the dp, of this s=pccies is  lower
crowvned., The Jdimensions of the Bed 2 deciducus teetn are

resurded here For future reference (Table 13).

DISCUSEION:

The principal differences between the teeth of the
Bed 2 and Be=d 3Ja forms of this species are ar follows:
(1) The Bed 2 Fform has a smaller Mo
{2} The bed 3a torm has a larger M,, with the talonid similar

in abscolute size to that of the 1B=d g Form, while the
trigosnid is larger.

In addition, if the mandibles L 1700 and L 2672 are indeed from
Bed 2 and pPed 3a respcetively, them it i= likely that the Bed
3a Form was the larger of the Two.

Evenn though the temporal difference between ded 2 and
Bed 3a may not be wvery great, Bed 3a is undoubledly later
and the Jdifferences between the civets frow these two deposits
may result Ffrom short-term intra-specific evolution. The Bed 3Ja
form- would, therefore, be the more advanced of the two:. The
larger H:E of the Bed 3a Fform may Trepresent the beginnings of
the trend which led ultimately ©o the relatively large posterior
crushing teeth «©f moderm V. civetta. This speculation can only
be tested iF larger samples of the twe Forva becose available.

Thzre can be little doubt that the Langehasnweg Viverra
is conspecific with the Laetolil V. leakayi (Pertsr, 1963). There
are  growyls  Fforo believipg that an element of the Lastelil fauna
iz broadly coniemporantous with thac from Langebaanweg and,
consequently, the presence of V. leakeyi in tie Langebaanweg Ffauna
is not surprising (see Hendey, 1970b: 123, i24).

In her discussiom on the affinitizs of V. leakeyi,

Petter considered its possible relationships 1o Viverra (Viverra)

and Viverra (Civetiictis). She found that V. leakeyi, V. bakerii

Bose from the bivaliks and V. (Civetticuls) could, on morpholog-
ical grouwnds, represent a phyletic series which derived from a

V. (¥iverral-like anceslor. She concluded, hovever, that owing to



Table 3.

Dimengions of the deciduous teeth of the Langebaanweg Viverra leakeyi.

ap dp dpz -ﬂp} d-P-..

1 b 1 b 1 b 1 b 1 b
L 14459 | 7,1 2,2 | 13,0 6,6 1.2 2,3 | w5 3.4 | 12,8 4,4
L 14460 q ” = x 1,0 2,5 10,0 3,5 12,9 5.3




uncertainty about the relative ages of the Fossil species, an
actual phyletic relationship of this kind could not be proven.
In fact, since V. bakerii is recorded from the Upper Siwvaliks
(Pilgrim, 1932) and is, therefore, almost certainly early Pleisto-
cene in age, and since V, leakeyli is a late Pliocene species,
such a phyleticz sevies might indesd ba posaible. The only
objection is that the series is geographically muddled, with

the Afrvicam #. leskeyi giving rise to the Aslatie V. baksrii,
wkich in tum gave rise to the African V. civertu., The problem
is, nowever, not serious since there might well have been a
wide dispersal of civets of the V. leakeyl and V. bakerii types
in Africa and southem Asia during tka late l'lin:mqf!a.rlr
Pleistocene, with (e lineage persisting only in Africa.

The Le=ztolil specied was kuown only [rom teseth and
the wery curious braincase From Langebaanweg ralsss an  additional
complication fto the question of civet relatimships and phylogeny.
Pilgrim (7932) defised a new viverrid ganus Ffrom the Sivaliks,
Vishnuictis, and this pust now also be taken inte account. This
genws o characterized in part as  follows:

Pyiverrinae of medium to large sige; ... braincase exceptionally
narrow; upper molars rather largej 1'3 vithout intemal cusp;
premaolar series rather spaced, premolard simple; mandible rather
stout but shallow; M, with relatively lomg trigomid, relatively
short talomid; HE‘ rather large, oblong® (Pilgrie, 1932: 'Il.'.ll}.

The Langebasnweg species is accomodated quite well by
this definitio.

Pilgzim recorded two sperics of Vishnuietis, namely,

V. salmontanus which is a smaller species fron. the Dhok Pathan,

and V. durendi which is a very large speciec from the Upper
Siwaliks. In respect of size and other charscters, “he Langebaan-

wog  Species  i: appavently most like V. duranal, a species

characterized in part as Ffollows:

Wlength of F‘ greater than wnited lengtha  of M‘ i HEI anyle
between the axes of P‘ and the upprr molara about 115“'; outer '
borders of l{‘ &nd I-I? continuous, thelr inncr borders being in |
the same anterc-posterior line.” (Pilgrim, 1937: 106).

The Laigrbassweg species is, however, acparently not
quite as large 23 V. durandi and, judging from the 4{llustration
of the holotype given by Hatthew ({1928), the slee of the P"

F 1
parastyle and the size of M and N° relative to P°, are



Pig. 8. Tentative phylogeny of the genus Viverza,
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greater even than in tie Bed 3a form of the Langebamwveg
species. In these respects, ¥, durandi is the more advanced
of the two species, which is in Yeeping with their inferred
relative pges.

V. leakeyi is apparently not conspecific with edther
Vistnuictis salmontanus or V. durandi, but in wview of the
similarities which do exist between the tmee species, they
should be regarded as congeneric. A simple ond cunvenient
solution to th'e taxoncmic preblem would he to regard Vishou-
ictis as a subgenus of Viverrs, making it a third category
vithin tuds gcuns, the others being Viverra (Viverra) mma V.
(Civettictis). Considering all the clvets in rerms of morph-
clogy, time and oeography the relationships reflected in the
tentative phylogeny presented here (fig. 8) vore concluded.

viverra (viverra) is regarded as the main lineage from
which the otherr oiemwed. During the Pliccone the first of
the off-ghoots, Viverra (Vishnuictis) was evolvad and this was
represented by an  African lineage (V. leakeyl) and am Asian

lincege (V. salmwontarus = V. curandi}, the latter persisting into
the early FPleistoceqc, The Alfrican lineage id here regarded as
the one which gave rise to the third group of civets, Viverra
(Civeitictis), vhich has culminated in the extant V. civetta of
Africa, and which included an Asian off-shoot which is recorded
only in the early Pleistoceme (V. bakerii).

V. civetta hos a poor Fleistocene record, but the Olduvad
Bed 1 F"Pseudocivetta® ingens i.:li‘z'lzl:zr1r 1967) is here regareed an
an early reproscntative of the Viverra (Civectictis) group, while
the XKromdraad wd  BElemdrfontein civets (Hendey, in press; vide
infra) are uegardcd as Llater members of the came group. The
opinions econcrrnliy the ielationships of the African Pleistocene

civers are largely subjrciive owing to ths narture of the
recerded material, but it seems preferable 1> wisualize a

single lineage (n which there sas apparemtly a progresoive
decrease in body sise Sfrom the Langebpanian to the Cormmelian
rather than 0 regard the iIsolated fossil records as  representing
distinct generd, ad In the case of "Pesudocivettal.




FAMILY VIVERRIDAE
SUBFAMILY  VIVEWRINAE

Genetta sp.
(r1. 1D)
HATERIAL:
L 11191 - Left mendibular Fragment with rE. P:i and part of P".

LOCAVITY AND HORIZ(M:
This specimen Is {rom Bea 2, '"E' Quarry, Lanss=baunweg.

DESCRIPTION:

This cgpecisén belomgs to a wvery saall wviverrid. The
mandibular corris {8 relatively long and slender ard the
inferior marg‘n is arched along its entire length (symphysis to
below the anterior part of the masseteric [ossa). The lower
cheektooth row considted of !'1 to HE and is approximately 20 mm
long. (ke preserved premolars are narrov and sectorial. The P

2
A one postoricr accessory cusp and the F] and P-i have two.

LISCUSEICH;

Apart from the fact that this specimen is about one-
third smaller than corcesponding parts of the mandible of
modern Cenetta tigrina, they are othervise virtually indistingulsh-
able. There can be little doubt that it belonys to a species
of Genetis.

Stromer {1931a) has described a 7 Genetta sp.  from
sleinzee, but this is apparently not the sSame as that from
Langebasnweg, since {t {& much Jlarger. Ko other Ffossil Cenetta
from South Africz has yet been described. Petter (in Leakey,
1965) mentions 2 Genetta of apparently small size from Olduval
Bed 1, but there 1s no description of this material,

The Lanycbasmweg GCGenstta probably belongs to A new
species, but as this cou!d only be poorly defined on the basia
af the availahle maverizl, it i3 left namcless.




935

FAMILY VIVERRIDAZ
PUBFAMILY MNERTESTIEAE

Herpestes  Specles A

(P1. 1E)
COMMENT
As with the Langebeanweg WViverra leakeyi, the material assigned

te +*his species |s @sopa-ated on the basis of its stratigraphic
associations.

MATERIAL FROM BED 2, 'E' QUAREY, LANGEBAANWEG:

L 11847 - Right mendibular Fragment with part of ?2. and FE
ta +I1.

L 13040 - Ri_ht mundibular fragment with 'H1.

L 13053 - Right r:.u!.lllrr Fragment with P° tc ]"|2¢ isolated
left M .

L 13054 - Right maxillasy fragnent with 1°

¢ part of ‘PE. and !'3.

The follwing are the remains of Jjuveniles:
L 14467 - Right mandible with d;‘:'.. FT" dpq ard 'H_I just erupting.
L 14462 - Right mandisle with dC and &, to dp,.

MATERIAL FROM BED 3a, 'E' QUARRY, LANGEZASNIWEG:
2

L 15850012 = Blght maxillasy fragomemt with part of P°,
3

L 156300/1C = Left maxillary Ffragment with P,
1563001, = Part of left T

L 16240F - Rignt C.

L 1605%5D = Right mandibular Fframent.

L 15630814 - Left mandibular Fragment with M, -
L 161771 = Part of right H. .

L 157974 = Right C.

DESCRIPTICN s

The Bed 2 material belongs to 2 species of Herpestes
whick is a Llittle larger chan the mocern H. pulverulentus, Its
dental formula is (23).1.4.2/(73).1.4.2.

Me I° of 113054 is appreciably larger then those of
availasle H. pulverulentus specieens (n = 14) and, judging from the

size of cthe alveclus, o wvas the caine. The pre-canine diastesa

is longer than in M. pulverulentus, which would be in keeping

with a larger lowwr canie a8 well., The post anterior parr aof




Table 14. Dimensions of the teath and mandible of the Langebaanweg Horpestes Species A, compared with those of the
THerpestas from Kleinzea.
- = Height of
43 - £ S ol il N 5 uurf'l.‘m LIOJ
1 b 1 1 b 1 1 1 b M,
(alveolun) |({diastema)

L13054 4,8 3,3 2,6 ¢17,0 - - - - - - -
=5
i L13053 = - - - 4,0 5,4 - - - - -
%1 Bea 2
g L11847 - - - - - - ciT,4 29,3 6,7 - 95
L
= 113040 . _ _ - - o - 9,2 6,8 1,6 95
u a - - r - -
E L156308/14| = - - - - - - of,8 6,4 34 7,8
L] Ded 1a
= Li61TTH - = - = = - - - - 3,3 -
1930 X15a Kleinsee® - - = - - - 1745 545 6,8 3,8 7.8

* dtromer, 1931a.




the snout of the fossll ppecies was thus larger than in H.
pulverulentus and the prémaxilla projected Jfurther forvard.

The chozktecth are situated close to one another and
the relative positions of these (eeth, the infra-orbital forasen
and the orbit are as in H. pulverulentus. The PJ' has a high

principal cusp, a =3all posterior accessory cusp and a well-
doeveloped internal =usp. The l"" of L 13054 lacks an anterior
accessory cusp ard in that of L 13053 ther. is a short
horizontal shelf anteriorly Ffrom which projects & minute
anterior aboes=chy Susp. The P" iz trisngular in outline with
the posterisr surisce of the protocone and the lingual surfaces
of the paracor: and metacstyle in a straight line. The proto-
cone is more antsriorly situaved thas that of H. pulverulentus
and the parastyles dis smaller relative to tne paracone and
metastyle. The H] is relatively brosder internally than in H.

pulverulentus and tThe Hz is wvery small and relatively more

reduced than in vae modern  cpeciss.

In general, the upper teeth of the fossil species are
similar in structure 10 those of H. pulverulentus.

This applies also th the lower teecth, where the most
obvious difference is chat in the Ffossil the M, talomid is
shorter relative tc the trigonid. It also differs from H.
pulvcrulertus in that P is present. The mandibuwlar corpus 1is

moye robust in the fessil and the masseteric fossa, especially
eildie o L 13030, is much deeper.

The Bed 32 material 1o, as ['a. ps comparisons are
possible, similar tc that From Hed 2. Y0 only ohservabls
diffrrence 1g that the Bed 3a specincas are a little smaller
than those from Bed 2. For example, the rardibular corpus and
M, of L 156305/1A are comparable in size rto those of H.

pulve-ulentus p»nd are appreciably emaller than specinens From
Bed 2.

DISCUSIIMM:

On the basic= of the material presently available it
seent probable that the Bed 2 and Bed Ja material is con-
specific. There are coeortainly ne major ohe:rvable diFferences

and the samples are so =mall that the simnmilicance, 1Ff any,
ol the S3%8 diffeiréncos cannot be  asneased,

Balatdvely Ti+tle  mad  Best  tdabTl ekl fe bl el

]




tosell wviverrids of Africa, although this group is a significant
element in the modern carnivore fauna of the coontinent and
prommably the same applied during the late Tertiary and
Pleistocene. Mone of the small wviverrids described from the
Transvaal caves (see Cooke, 1961: Table 6) are relebant in the
present instance, but it is 1likely that the Langebaanweg Species
A is conspecific with the 7 Herpestes sp. from Kleinzee
(Stromer, 1931a}. The mandible L 11847 is virtually icdistinguish-
able From the Kleinzee specimen which was des—ribea and figured
by SEromer.

There is apparently no pteviously recorded Fossil species
t0 which this material can be referred and it i=s clearly not
conspecific with any of the extant scuthern African species of
Herpestes. &s with the Langebaanweg Genétta, it probably represents
a nev species. I. is, hosever, not rnamed, since the present study
af the smaller Viverridee was rvither superficial and a meaning-
ful diasgnosis of & new species could probably not be given.
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FAMILY VIVERKIDAE
SUBFAMILY HERPTLTINAE

Herpestes Species B
(r1. 1P)

COMMENT ¢
As with preceaing species, the material from 3ed 2 and Bed 3a

is Llisced separately.
MATERIAL FIOH BED 2, '"E' QUARYY, LANGEBANN.TX: ;
L 13055 - Lef. maxillary Ffragment with P' te P, part of M,

ard N2,

HATERIAL FRO: DED 3a, "E' QUARLY, LANGFSA/NVEG:

L 16240P - Left maxillary fragment with PO,

L 160550 - Left ¥ .

L 16177C - Right C.

L 16177A,8 - Right and left mandibular [Iragments, the former with

T and P, to M.
L 155888/8 - Lleft mandibular fragment with P, and .

DESCRIPTI:

The Ded 2 maxilla belongs to a very small species of
Herpestes. It cempares in size to corresponding parts of the
skull of a mwmodern M, sanguinen: zombae srecimen Froam Malawi
(&AM 15797). Apart From the fact that it is much smaller It
is essentizlly similar in detall to the Herpcstes Opecies A
from Lanfeos nsegd.

The Ded 3a ma.orial is groured with L 13055 since it
also belusge to a wary small EHerpestes and there are no
grounds for telieving that the two samples are not conspecific,
Asart from sirze, the only obtervable difference between this
species and the larger Herpestes JSfrom 'E' Quarry is that the
Forwer lacls P]-

T

There can be little doubt that this epecies and the
larger Langebastwneg herpestine ars congencric, but because of the
appreciable size difference between the two, they ars clearly not
conspeci F1¢.




Table 15. Dimenpionn of the teeth and mandible of the Langebaanweg Herpestes Species D.
==t af -
= p'ﬁ FE = Fq I:T.. Helztt o -:fr:r
1 1 b ) | e BloW R,
Bed 2 113055 13,6 5,3 3,6
L1617T4A 10,0 4,3 2,1
Bed 1a =
L155888/B 4,2 2,4 6,5
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The absence of P, is characteristic of some species
of Herpestes (Caierslla), and Bpecies B may have affinities
wvith this subgenus, Mo other conclusions as to its relationships
wtre roached,

The specific identity of fossil fores of generalized
amall viverrids such as the two Lengebasnveg Herpestes is a
difficult proulen to which there setems 1o be no immediate
solution. If statistically siguificant samples of the fosail
gpecies were avnilable, sad in the present icstance there is a
gond chance that this will eventually be the case, and These
could be compsred With large modern series, i1t does net necessarily
Follow tha. ti= fossil Forms will be distirguishable [rom all
aodern speci®i. in spite of the great time difference invalved.
For example, shcal? it prove that Species B camnnot be disting-
uithed from the Nalavian H. sanguincus, it de-s not legically
follow that the two are conspecific.

The cest way of making meaningful specific identifications
of the Fossil npecies would be by tiacing Uheir lineages to
their conclusion, This is clearly an dimpossible task at present
in wviev of the poor Ffossil wecord of the Herpestinae. In this
respect it is as well to note that the major radiation af the
Herpestinae, at least fin Africa, apparently took place during the
Pleistocene (vide infra), and the two Langebaanwcg species could
each be directly ancestral to more than one modern specles, or
genvg, at well as other now ertinct species. Consequently, even
if the fossil record of this group was very much better Xnown,
1t would propably still be difficult to =-stablist a clear
pleture of relationanipa. The problem if compounded by the JSact
that during the Fieistocene many, if not all camivore species
underwvent sige changes. This mey eflectively eliminate an
apparently usciul method of distinguiching betvesn generaliecd
llerpescinars.

Bince npo other Plioccene [erpestinae have yet been named
in Afvica, a sicple zolution ik cie prorent instance would be to
provide now npases JFor The Langeéebaanwveg specics and o -list  all
their obscivable characters in the diagnoscs in the hope that
gome might prowe genuinely wseful in distinguishing them from
other species, (o the other hood, since it i= alsost certain
that more material of both theeer spocies wall becosme avadlable,
and sipog relevent paterial may yet be described From  elssvhers
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in Africa, it it ocosidered prefeiable at this stage to defer
the naming of the species, It will almest certainly be more
fruitful to conslder this matter again at a later date and
this may best be dove without having to consider Formal

species names. already in existence,
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FAHTLY VIVERHIDARE

In addition to that material already listed, viverrid
remains have also been recovered at sites 1/1968 and 12/1968
in 'E' Quarry (see Hendey, 1970a: B1, BG6-B8), Thesze occurrences
are novw rogarded as belonging in Bed 2, but it is still
considered preferable to conaider these Ffossils separately [for
the time beiag.

The site /1968 wviverrid specimens include a number
of isolated teeth md two mandible frageents. One of the
latter belorgs almest certainly to Herpestes GSpecies A, wvhile
the other is rcferred to the Bed 2 Genetta sp. A similar

array of specimens was 1ecovered from  site '!2,4"19{.3, although

in this case a larger ngnber of isolated teeth were Pecovered.

(nce again botl, Heopestes Species A and Genetta sp. were
represented.
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FAMILY HYARNIDsE

The Nyacnicae are the most commonly reprosented Carnivors
in the deposits at Langebasnweg and they are in some respects
the most problematical group in (his order. Three species have
been identified, whiie there are two other tentatively identified
and informally wamel species. The latter may represent alarrant
individuals of one or ciher of the three pamed species. FEach
of the three identified species, and one wvhich wvas not formally
naned, is represented by crarial and associated postcranial reaains
of at least ong individual of known provenance.

It wat during the late Pliccene and early Pleistocene
that the Hyaerldar reachsd the peak of their radiztion and a
large nuwber of 7mera and species dating from this period in
time have been recorded, principally from Bwasia. The importance
of the Langebaanwveg Hyaenidae lies chiefly in the fact that they
are amung the firsg African Pliocene representatives of this
ITomily to be describocd. Consequently, they provide information on
hyienids dating from a period in time during which significant
evolutionary developments were taking pléce and they are from a
continent which wundoubtedly played an important role in the
evolution of the family.

In the pretent report no mention is made of the as
yer umpublished hyaenid material Ffrom the Pliocene of East Africa,
although a few casts of relevagt specimens were gvailable. These
tpecimens were, howvever, taken into account in reaching the
vonclusions on hyaenid phylogeny which cre presented here. lyasnid
classification and phylogeny have been tne subject of numercus
studies and same of the conclusions of the present study are a
departure from previously held oplaions. They will almost certainly
not be generally occepted, but the records of the Langebaanweg
hyaenids themselvos should prove useful in other accounts of the
Hysenidae vwhich are aeill to come.
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FAMILY HYAENIDAR
SUBFAMILY  HYAEWIMAE
Percrocuta asustralis n. sp.
{F1. 2, 3)

HOLOTYPE:

L 14199 = A crushed and {incomplete skull, including the Ffollowing
teethr
Part of right 1'3; l2ft and right P": left I, to I!'
C and P, to M, right 11.12,E and P, to M.

REFERRED MATEEIAL:

L 13033 - Parts of th: skwll and skeletun of a single individual
and  includings
Left and right C; incompiete right mandible with ?‘
and M,.
Parts of at least seven wvertebras; three tarsal bones;
parti of five petapodials; saven phalangecs.

LOCALITY AND HOURIZG':
These spocimens are [rom Bed 2, '7Y Quarry, Langecaanweg.

REFERRED MATERTAL ‘'HICH 185 NULMELY FRU BED 2@
L 6381 - Left maxillary fragucat with ..‘F and PE.
L 535354, L 9740, L 72192, L 12133 - Promolar fragments.

DIAGNOSIS:

A FPercrocuta s=imalar iw size to P. exinia Roth & Vagmer 1855,
bur dirferas in g king ?1: l'; and FH: without anterior acceasory
cuzps] premolars lowjery M, motatonld wvery small or  absent.

Metacarpal ] aot as Toduced as in podesm Hyaoninme.

ETYMOLOGY ;
From australe meaing ‘southern', to indicate its geographical
position im rclztion to other species of PFercrocuta.

DESCRTPTICN

The Skull
The skul! of the holotype is =0 badly crushed and
so incomplete that little can be sald of its charactets. The
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post-glenold process is not ws  stewtly develomed as  those of
available modesn Cyocuta crocuta specimens (n = 5), a feature

which 4is probably related to the less enlarged checktesth and
weaker masticatory apparatus of the fessil. A very strong '
posterior buttress to the mandibular condyle is required by C.
grotuta with its greatly enlarged cheekteeth and powerful muscles
of masticatien. In L 714199 the infra-crbital foramea is sitaated

just ahove the antevo-lateral Toot of P#, rather tThan above the

anterior oot of F° as in the €. crocuts comparative series.
In this respect it resembles the P. eximia specimea (BMNH
M 4162) from Bamos whirh war illustrated by Prilgrim (1931: Pl. %).

Tht eaxillary Ffrageent L 6387 has attached that portion
ef the presaxilla which geparates the nasals from the maxilla.
It Is longer ihan corresponding parts of the premaxilla of the
availalle C. crocuta spocimens, and in latersl wview it is wisible
along lts entire length., In C, crocuta the =most distal portion
of the premexilla curves into & horizoatal positiem and in
lateral view i3 partially obscured by the saxiila.

The nature oi the lllI of the fossil is not known.

The P is cosparable in lemgth to that of C. crocuta,
while the breadth is also similar, although the protocone of the
fossil is :romevhat reduced. The latter is a characteristic of
the genus Percrocuts [(Kurtén, 1957b), although in the present

instance wpe protocoge Teduction is not as marked as in species

such as . iungurensis and F. grardis and nor is it a8 poster-
lorly situated, In the R Y 14199 the parastyle, paraconc and
pelastyic are more or lIess equal in leagth, vhieh is in contrast
te tne conditicn in €. crocuta where the parastyle ds shorter
than the parastme, vhich 4n turn 48 shorter than the mpetastyle,

Although tnly  lhe posterior posticn of the holotype Pj
is preserved, it is important =irce it ples exhibits Percrocuta
rathar than Crcouta characteristies. The posterior accessory cusp
is nuch more prominent then that of Crocuta and thore is a
wvell-developed cinguitm which extends from the lingual surface
opposite the priscipal cusp to behind rhe posterior acvessory
cusp. The fossil p is als¢ narrover and less high crowned
than that of Crucu.a.

The PE of L I8 is much smaller than the l’3 of the
holotype. The posterior portions of theoe 60 toeth are sinllar

in worphology, except that the P° has a greater development of




Table 16. Dimeneione of the upper iteeth of Hysenidae from Lansebaanweg, compared with ihooe of mome otlier hyaenid speacien
£ P F P ph i ue
1 b 1 b 1 b 1 b 1 b ' i L L

L4199 - - - - - - - 1945 38,4 20,0 - - - -
BT st | . _[s2 2 lwa e | - - . .. @ 5 N
— e - m 1:h ¥ ] ] 1“?1 ]
Hynenn L14186 | 12,3 9,8 5,1 5,0 | 14,9 8,2 19,8 12,1 28,0 16,2 0,5 15,4 4,0 4,3
abronia 1:b 1,82 1,64
Hynena L12848 | c14,2 10,5 - - |Jet6,1 10,0 20,8 13,2 29,8 11,8 0,5 17,9 - -
Specian B 1:b 1,61 I, 58
Hyasnioctis L1ooss | - - | 5,0 4,8 le14,5 8,1 |e17,3 e10,8 |e25,0 = - - - -
nraforfex 1:b 1,79 1,60
Hyaena hyaenn I‘:ua.nsml 12,9 9,1 6,2 5.8 | 14,6 9,4 19,4 12,8 28,71 17,2 5,8 12,8
makapani 1:b 1,55 1,52
Kodarn Means oA =
Hynena hyaena | (n=14) - - 6,1 20l 15-31 % T Eﬂ-d1 13,3 30,1 18,2 - -

1tb LE v33
Hxﬂﬂﬂj-ﬂtiﬂﬂ - - ST ,71 16,4 10,4 21,8 14,0 .4 19,2 - - - -
forfex 1:b 1,58 1,56
Leecysena ) - - - - 13,5 1,0 25,0 15,5 M2 20,0 - - - -
lycyaenoides 1:b 1,17 1,61

(V) poerien, 1952

() pwer, 1955a

(3)

Young and Liu, 1948
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the postero-internal regaon. The I"2 lacks an anterior accesaory
eusp but, like C. crocuta, it has a well-devcloped anterior keel
on the prircival cusp which temminates antoro-internally at Tthe
Cingulums

The P1 of L. 6381 dis a relativelv small tooth, which is
gimilar in s=irs and morphology to that of C. crocuta.

The upper canizgs of L 13033 are wvery womn, but it
appears that, compared to those of C. crocuta, the crowns were
small relative to the size of the roots. Although they belong
to different individuals, the left canine of L 13033 rFits quite
well intw the canine alveolus of L 6381,

Although bath halves of the mandibular corpora of the
holotype are pressrved, the postericr portions are dotached,
crushed and fused together by the phosphetisr matrix wvhich is
characteristic of the upper levels of Bed * in the wcinity
of PRast Stro.a. tVhen orticulated the aoteirior parts of the
corpora are Veshepod in ventral wview, raiher than being arched
and almost U-shaped as in C. crocuta. The symphysis is similar
in chioe to that of C. crocuta and alse terminates below the
pos.oricr oot of ®_ . 1t is, houever; somcvhat longer since the

2
depth of the fossll cwpora below P, is greater than in C.

crocuta. The fossil mandibular t:mrwri. especizlly im L 13033, are
very robust and the owverall length of the randible is greater

tnan those of the C. crocuta comparative series. The masseteric

Fosan of L 13033 is <wery deep and there is a horizomtal widge
aof bone alerng fte loferior margia which is more or less

Far allel to the inferior wargin of the mundible in cthis region.
In C. cvocuta *hiz tidee and the i(nferior margin of the mnandible
tpwrards  the angle ave anclined upwards, with toe result that the
condyle is highet relutive te the cheektecth than is the case

with the Fossli.

The lowor incinors of th® hoelocype are smaller than
thase of ¢, crocata, but arée similar in  their relative proportions.
The I3 is alro lower orouned and does pot have sach a prominent
lateral projection.

The loves canines of the holotype are more transversely
coupressed than those of C. crocuta and also appear to  have
larger roots. The wclotype canines are resmkable because they
are woin in a way which ls unusual in hysenids. They lack
horizontal weasr Jfacets and instead hawve wvertical woar Facets

axtending from the poowero-external surfaces of the base of the




Table 17. Dimensions of the lowsr teeth of Hyaenidae from Langebaanwez, compared with those of some other hyaenid apecies

- H I
z Py Fa i Fa 1 2
1 b ] b 1 b 1 B 1 h 1 b 1
Fercroocuta L13033 p17,4 12,8 - - = - - - 28T @133 19,4 ol12,5 =
ELM_LE L1419 'lﬂ,1 13;4 - = 19,4 10,5 23,2 12,-5 r:EG,I:I 1347 - - -
1:b 1,85 1,84 1,20 sy
Ana L13167T - - - - - - - - - - 20,9 10,4 -
abronia L14186 | 12,4 9,8 4,0 3,4 13,6 7.8 3T.5 2,6 | 19,0 10,0 21,1 10,4 3. F
1:b 1,77 1,82 1,90
Hyaensa L11206 - - - - - - - - - - c23,2 ecli,2 =
Specice B 112846 L t 3,8 4,7 15,2 8.3 20,2 10,5 | 20,8 11,0 23,0 141 | 65,46
1:B 1,83 1,92 1,90
Hyaenictis L10055 = = = i eld, 4 Tel e15,1 9.4 17,4 c2,0 | o19,0 40 =
praforfex 1:%h 1,75 1,61 1,93
Hydana hysens réeansm 13,4 10,3 - - 13,4 T,8 17,48 10,7 19',2 10,9 20,0 a9,9 o
makapani 1:b 1,72 1,66 1,76
Hodern Means
Hysena hyaena |{ne14) - - - - 13,9 8,5 19,0 11,4 20,5 11,5 20,59 10,5 =
1:b 1,64 1,67 1,78
Hyaenictia - - = - 5 - 19,7 12,8 | 22,5 11,9 24,7 12,5 -
forfex @ - - - - - - 19,9 13,3 | 22,3 12,2 24,6 - -
1:b 1,54 1,89
1,50 1,83
Loecyaena 6 - - - - 16, T 10,0 22,8 13,4 | 24,0 13,6 25,0 12,3 -
Lyeyaangidas 11h 1,67 1,70 1,756
(1) Toarien, 1952 (2) Bwer, 1955z (3) Young and Liu, 1948
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crowns to the anterior sSurfaces near the oiipinal aplces oé
the crownms. This 1is probably an  individual peculimrity since
the uppor comanes ofF L 13033 de have horizontally worn crowng
in addition to wear facets on their anterior surfaces,

Both halves of the mandible of tnée holotype lack P.I
and the diastema is lomger than in any of the O, crocuia
comparative specimens., The mtérior portica of the mandible of
L 13033 4is danaged, s it iz rot knowm whethor oF not 'F1 was
presort in this individual.

Fhe P af the holowype is shorter and npAarrover than

2

the P° of L 9387, It also narrows anteriorly and lacks the slighc
2

inflation of the poscero-internal cingalwsn evident in the P .

Z

[t lacks @ anterior aCCESSOry Cusp. The PE of €. crocuta is
ghorter, relativcly aawch broader and lower c-ouned.

The holotype Fa is apprecizhly Liprger than FE and
except that it is more or less rectangular in outline, it is
otherwise simil.r to P, im morphology.

2
The :} recembles 7, in that it also narrows anteriorly,
but it dilffess froo bokth P, &nd F. In having a Fairly

2 3
proaminent materlor =ccoss0Fy Cusp and a moré pronoumced DOALETO-

intcrmal cingulum. This part of the cingulum also has a slight
vertical component, 80 that there s a small postero-intermal
cusp flanking the posterior acoessory cousp. This is less marked
in L 13033 than it is in the holotype.

Although the F"?. F, and l"4 of C. crocuta differ quite
considérably from the corré.ponding teeth of the Fossil spocies,
there are certain basin mocphological similarities. The lower
premulars of the (vo species have the same cusps represénted,
but there (.4 a differen~e in their relative sizes. In both
species  broadcaing 18 most evident in P.. The least dissimilar

3
of the premolars is P, snd 4t is really only the more

rectangular  ouil lns n.mtlﬂr reduced anterior oaccessory cusp of  the
C. crocuta P, which differentiates it from the Fossil.

Both lower carnasvials of the holotype are crushed and
incomplete. The talonid Is chort, although not ac skort as  that
in €, eromits, @l the paraconid is a littie losger than the
protoconids The petacorid 48 present, but is very small. The J'.'.I
of L 13033 ls similer, except that the wetaconid is apparently
ADSUNT.

The holetype lacks H2 and i1 is 1likely that this tooth
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wat abzvmt im L 13033 as well,

The Postcranial Skeleton
The only posteranial remaine wvhich are positively

identifisd as belonging to this species are some wvertebras

and parts of the right manus and left pes of L 13033. The
individuzl skeletal elements are most readily . distingvished from
thows of available skeletons of modern C. croowta (n=1) and
H. brunaea (n = 2) by their larger size,

0f the ss=ven wvertebraz knoun, only one, the Tth cervical,
is 1argely inteact. This specimen is only slightly larger than
the Tth cervicels of the modern comparative specimens, but the
centium of the Foasil 2nd cervical iz appraciably  leager.

Thé¢ manus is rpepresented by & metacarpal I, the proximal
end of metacarpal v and possibly some of the phalanges. The
metacarpal I, & bone which is wvestigial ip moderm Hyaena and
Crocutas, recembies that of Proteles coristatus in morphology, but

it is comsiderably larger, Its size relative to the remaining
part of the metacarpal YV is, however, simllar *o the relative
gizes of thess bones in Proteles. The metacaipal YV is  larger
than +those of the Hyaema and Crocuta comparative specimens, but
is morpholegically cimilar, although in dorsal view its proximal
articular facet is slightly concave, roather thaon straight or
slightly convex as 1ir the modern specimens.

The it-rsal booues of L 13033 which were recovered are
a8 navicular, a cuaboid and an internal cuneiform. They are much
larger than TtThoze of Lné comparative specimens and 2ithough there
iz a basic murphological simlilarity; botween the navicular and
cuboid of the midsrn 2nd logsil specipens, there are soms
differences i detail. The navicular has & transverss diameter
comparable to that of the availesble f, crovuta specimen, but it
iz broader than those of fthe two He brvmnea. I[ts antero-posterior
diameter 1S greator tTnan those of all three modern specisens,. 1t
alse differs Zn that it locks the desr medisn indentation at
the posterior end of the proximal articular facet, while the
medial facet of articglation with the ecubo'd is cireular rather
than antero-posterinrly elongated. The Facetn on the distal
surface which articulace with the ceneiforms are more distinetly
separzted from on® another than is the case in the modern

specimens. There are copparable differences in size and in  the
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nature of the articular facets in the cuboid. The internal
cuneifosm differs from those of the moderns only in its
larger siwe.

The motatarsels 11 amd ¥, which are intact, are simllar
to those of the comparative specinens, except again for thelr
larger size. The metatarsal 1T has an  abnormal growth of bone
near the disial end of the shaft and the Tiochlea is Inflected
ventrally at a slight #ogle to the shaft. A similar pathological
condition is evident in e of the 1st phalianges, while another
is Dbarely recognizable as a phalanx owing to a severe condition
which has left the bone spongy, deformed and incomplete. The
couse of the patkelogy is not known, bul it might e the
result of an ~ld  injury.

The phalavges are, in general, similar to those of the
modern specimens, #xcept for their larger siv¢ and the Pfact that
the terminal phalanpges are more strongly arched.

Tha selative sizes of fFfore- and hindlinbs of this
apeLies  carnot bLe  acrurately assessed on the basis of the
avellable material, but the reclative sizes of the proximal ends
cf the metacarpal V ond metatarcal Vo owre not as  disproportiomate
B8 those of exiant hkysenids.

The postoranial material indicates that the fossil species
vas far largcr than modemm C. crocuta and since the mown skull
parts aie only a little larger than corresponding elements in
C. crocuta, it suggests that the Jossil form was not a8 curiously
rroportioned an animal as 0. crocuta.

DISCUSS LG

The affinities of the large hyssnid from Langebasnweg
clearly lie with Percrocuta Eretzoi 1938 rather than Crocuta
Laup '828. The former genus has been Che subject of a critical
study by Xurcbm (1957b), who tentatively regarded it as a sub-
genus of Crocuta. Both Kurtén and Pilgrin (1932) suggested that
there amlght e ne direct phyletic connection between Percrocuta
end Crocuta and Thenius (1966) subsequently indicated a major
phyletic scparatisn between them and allowed Percrocuta full
generic status. Piccarelli & Torre (1970) went & step further
el reCognizea two genera wilhin this group, nanely, Pererocuta
and  Adcrocuta Iretzod 1938. It is, hovever, the arrargement of
Thenios which I8 accepted here.
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The Pliccene Percrocuta populations do fall into two
groups, one culminuting In the wery large P. gigantea BSchlosser
1903, and the other in the smaller P. eximla of Eurasia. It
is with the latier growp that the Langebaanwvag specles apparently
has its closest connectionz. The graphic representation of ratios
devised by Simpson (1941} and used for cheekiooth lengths by
kurtbn (1957L) im his analyeis of Percrocuta, gives & clear
indization of the similarity between P. eximia and the [Lange-
baanwey species (fig. 9).

furtes (1557br 399-400) rec.gnized three subspecies of
P. eximia and these range in age Ffrom early to mid Pliocene.
In wview of the late Plioccene age of the Langebaanweg species,
it might be expected thet it would e me.e advenced than the
recorded svbspecies of P. exiaia. This is Lndeed the case and

it is on these yramds that the specific separation is justified,

while the wide gecgraphic separation betveen P. cximia and the
Lang=baarmseg species is intended to be wmugyested by the proposed
new name foor The latter, ¥. australis.

The most important obszrvable Jifferences betwern P.
australis and P. eximia are that the Fformer lacks Fy and
anterior accessory cusps on P: and P., vhile its premolara are
more elonjated than those of P. eéximia. P. australis may well be
a descendent of P. eximia, the ancestral fFform having beéen present
in Africa earlier im the Pliocene when this species was at its
peak  acd widely distributed in EBurasia as well.

Since the nature of the iclaticnship, If any, betwveen
the late Terilarv Percrocuta and Quaternary Crocuta is obscure,
and since P. muatralis is apparentiy the moot recent of the
smaller-sized Percrocuta group, it i of interest to consider the
poszlbility of a relationship between the Langebwmweg species
and  Crocuta.

kurten {(1957h) concluded that nene of the Percrocuta
species known at that time could be ancestrcl to Crocuta (senso
stricto}. He regarded C. sivalensis Faleoner & Cautley 1868 as
tie earliest recorded direct ancestor of C. crocuta and vwvisualized
a hypothetical ancestar of the Fformer species as having the
following characteristics:

(1} #, =metacouié well-developed,
(2) ®, tslomid laong.

{3} #rotocone of r“ larqe,

{(4) Anterier promolars  beterodont.

T .




Fig.

9.

Ratio diagram comparing relative lengths of the

cheekteeth of Percrocuta carnifex (2), P. eximia
eximia (3), P. gigantea (5) (Turtea, 1957b) amd
P. sustralis (4), wvith modern Mysena hyaena (1)
{Kurtén, 19%6) as a standard.
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Fig. 70. Ratio diagram comparing relative lengths of the
cheektesth of Percrocuta eximia eximia [2), modern
Crocuta crocuta (4) (Xurtkn, 1957b; 1956) and F.
sustralis (3), vith mofern Hyaena hyaena (1)
(furten, 1956) as a standard.
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poth Yurtt: (1957b) &nd Thondus (1966) thought it likely
that COrocuta was descended [from Lyvcyaena chacretis Goudry 1861.

Sinee this species is a relatively primitive and rather general-
{ted hyaenid cacing frum the ecarlier part of the FPliocene, there
is little difficulty im regarding it as an ancestar of Crocuta.
It is, however, periaps sigrificant that later species of Lycyasna
(£.gs L, lunensis from Furcpe and L. nitidula From South Africa)
vere “pon-scavenging fully precaceous forms in which the trend
tovards the development of heavy conical hammer-like premclars
suitable For bone-crushirg was reversed" (Dwer, 1955b: 831). Wiile
it is not dirposwibie thar L. chaeretis also gave rise to a
lineage in +hich the typical hyaenid ftrend was not reversed, it
is curious the. this is not reflected in the fossil record.

On che other hand it is eyually curious that the
Crocuta-like Percrocuta group are essentiaily late Tertiary in
age, vhile Crocuts itself is coafined to the Quaternary, and that
the apparently losical chronological succeszior. has not been
supported by the evidence aof developing morphological characters.
1f it could be demonstrated that P, austraiis wvas wore like
carly Crocuta than was P. exinia, thes it might be accepted
that a dizcct phyletic connection betwecn Percrocuta and Crocuta
did exist. However, thizs doszs not appear to be the case.

The four characteristics which were listed above and
vhich were regarded by Eurtkbn as being likely in an ancestor
of C. sivelencis are mnot ecoavincingly evidesnt in P. australis.
in addition, there was apparently a trend towards the elongation
of the prepolars in the P. exinia - P, ausiralis lincage amd this
would Have had to De reversed 4F the latter wvas indeed
ancestral to £. crocura (flg. 10).

Eirce Percrocuta has nov been recorded from sib-Szharan
Africa, there may yet be evidence forthcomung Ffrom the region
which ocould pudstantlale & direct relationship between Percrocuta
and Crocuta.

jmother opinion oa the origing of Crocuta was recently
expressed by Plcarelli & Torre (1970), vho concluded that this
genus had an Indepengent history dating back to the Hiccene.
This wview iz apparently at least partly baped on the belief
that C. homanensis Tdansky 1924 Ffrom Chinz i3 early Plioccene in
age. Ho explacation is given of the othervise complete absence

of Crocuta (n the Miccene and Fliocene, times when the Fossil




Fig. 11. Tentative phylogeny of the genis Fercrocuta.
{Adapred from Thenfus, 1966).
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record of hyasnida 48 by no means poor.

Another  Afvicen record of Percrocuta is P. algeriensis,
which was “escribea by Arembourg (1959) a= a species of Hyaena.
Fver (1967) alse regarded it asm an Hysena, and wvhile Ficarelli
& Torre [1970) had doubte about its relarionthips, they refer
to it as Hyeena algeriemsis in  their text, Thenius' (1966)
grouping of this specics with Percrocuta is accepted here (fig.
Tl}, since this 1s lts most 1ikely phyletic position. w,
algeriensis is apparently late Miocene in age and since hyaena
was probably descended Ffrom rliocene Jetitherium, it is most
unlikely that there can be any direct phyletic comnection
between P. algeriensis wnd Hyacna. This species is most likely
toe be comparcble toe P. tungurensis, vhich geems to have belonged
in a monotyrac and “highly precociuus phylu=" that became extinct
withoui iessue (Xurtkn, 1957b: 401). The relutionship between P.
australis and P. algeriensis is probably ne closer than that
between FP. eximia and P. tungurensis,
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FAHILY HYAEHIDAE
SUDFAMILY  HYAENIFAR
Hypena abronia n. sp.
(P1. 4, 5, 75 fig. 12)

HOLUTYPE:
L 14186 - A skull lacking only a few partc and an incomplete

skeletos of which only the tnorax is wnaot repressnted.

REEFERRED HATERIAL:
L 13167 - Right mandibular Ffragment with Hi'
LOCALITY AMlL HORIZON:

These specinens are from Bed 25 "E' Quaryy. Lengebaanweg.

DIAGNOZIS:

A species of Hysena comparable is size to H, hysena Linnacus,
Braincase larg>y relative 4o face than in JI. hyaena; post-orbital
région broad and fromtals nos muech inflated; premaxilla less
profuberant than in H. hyaena; palate longer and broader.

P,y H. prezent; HE gometimes present; canines and anterior pre-

T

molars are, in general; smaller and lewer c<crowned relative to
these of H. hyasna; I‘g 31&:]:. anterior accossory Cusps a.r.g these
cusps are small in P3| posterior accescory cusps of P.’_‘l are

amall; 1="£1I protoccone, sarastyle and paracone reduced rTolative to
thoese of H. hyaena; M relasively large eand trisngular in outline.

Fore- and hindlimbs oove or less equally proporticned; metacarpal T

approxiretely  half the length of mpetecarpal IT) tall long.

ETYMOLOGY t
From abropiz meaainyg 'graceful', a refervnce to the body pro-
porticng of Lhis species, which contrast with the meore clumsy

appearance of molein Hyasninac,

DESCRIPTICH:

The hole:zyne of this species is the most complete
skeloton of any specles ever recovered at Langebasnweg. The
skull, zome parts &F which have been reconstructed, cme half  of
the mandible, a few vertébrae and parts of all four limhs are

known. The skeéleton 1s that of a pathwe adult ad  the testh
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are only mpoderately woin.

The Ekull

The skull with the mandible still perticulated was
damaged by & mechanical excavator, but relatively few parts
were lost and it has been pessible tn almost complately restore
the specimen. The upper deatiticn lacks only the left I'- The
left half of the mandible is largely intact and the dentition
is complete, The right half of the mandible &3 representecd
only by the ascending ramus.

The skell is compareble in size to that of H. hyaena,
but it differs fron tais species in certaln details. The
hraincase of the Fossil ie larger relauiuve o the face than
those of three availsble H. hyasna skulls (Iable 18). This is
at least in part <ve to the greater developmen®t of the pre-
molars in the rodern species, The sagittal crest of L 14186 is
slightly less crominent them is normally the case in H. hyaena
and consequently the height of the fossil bLraincase iz Jless.
The sagittal crest of H. hvaens apparently usually terminates
mreriorly at the contact betveen the parietals and Frontals.
Anteriorly from this point are two ridges of Thone I_"l!uﬂpur.u.l
ridges), whirh may be parallel to ome another for a short
distance, tut which then curve latorally terminating at the
posterior edge of the post-orbital proccsces. There iz a gimilar
arrangement of thes~ features in the [l. abreaia holotype, except
that the bifurcarion of the tempomal ridgea (s alrcady quite
marked at the paretals/frontals contact and  their actual
divergence begiis at this point. Related to cthis Is the fFact
that the post=-orbital reylonm of the [lossil i3 mwch more ex-
panded Than inat of §. hysens, On the other hand, the Ffrontals
an  the dorsal surface bewween the orbits #re less inflated. The
post-orbital procasses of the Lygomata are such less prominent
in the fezsil and tim rest of the sygmaata have a lesser
vertical develooment a8 well:, The more pramunenl sSagittal crest
and stromger gygomuta In H. hyaena indicate that the suscles of
mastication e mors powerfully developed in this species.

Fifferencoe between the posterior and ventral parts of
the braincases of [H. abronia and H. hyaena are more difficult to
assess owing to the wvarlation of featuwres {n those regions in

the latier species., One apparchtly coustant difference is that in




Tabille I8. Aotics of Brafpncass to

Faclal lengths

Hyamna gbronia and Hyasna

hysena.

Facial Braincaze 3

length® length¥ (1) « (2)

Pypene gbronia L 14186 104 =135 b-r L,30
fodarn

fiyarna hysena  BMNE 359.440 110 120 1 ¢ 1,00

8FNH 23,%.4.9 115 127 L 1,10

SRM 36325 103 122 l ¢ 1,18

“ Polnt cf diwvision takon on midlire of wkul!l Immedlately posterlor to the post-

orhikal projections.
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the Foggil the basi-oecipital is5 broader betveen the anterior
parts of the bullae, vhereas in H. hyaena the broadest part is
more posteriorly situated. There 14 alsoe a greater development of
the posterier part of the lympanlc regitm in H. abreonia.

The palate of H. abrenia is loeger than these of the
fourteen M. hyaciz skulls examined early om in this study 'I:Ta.hlﬂ:
19}, and it is bocader then those of the three H. hyasna skulls
examined during the latter steges of the prezent investigation,
n the other kand, the premsxilla of H. hyana projects Ffurther
forvard chen that of H. abrania, owing to the longer pre-canine
diastema of the Former, This loager dipstema Is directly related
to the larger size of the lower cawing in H. hyaena.

In N. apronia the infra-orbital foranen is situated
slightly more postosoiorly than in H. hyaena a«nd  the orbits them-
selves ars smaller in the fossil species.

Taking fnts ocoount the age disparity bbetween the two
species, there Jre remarkably few majoer differences in skull
molphology.

The =ame pPppries in the case of the mandibles of the
two species. They ara Ccomparable in size, but there are a few
dif¥erences which are significant. The symphysis of H. abronia is
shorter than rhose of three Jl. hyaeha specimens and covers a
smaller surface area., This Suggests a seaker consection between
the twe halves of the mandible. The most marked differences are,
however, in  that regidéa posterior te the cheektieeth, which is
whére the mistles of mastication attach. The Fossil mandible has
a very proninest subanmular lobe, posterler te which the infericr
matgenn at Llryr f.clipnes ypvards and 18 then horlzeantal for a
short distanae miterior %o Che angular process. The mgular
process itself is bul®ws in lateral wview. In H. hyaena the
subangular lobe i= a lesr prominent feature and the inferior
margin of the wmandible below the ascending ramus continues to
incline upwards to the wvery end of the angular progess, This

process 1is more elangated then that of §, sbronia and in  latera)

view has a slight dorsally directed termination. The result of
these differcoces iz that in H. hysena the condyle is more

elevated relative t3 the cheekteeth. In H. hyacna specimens  with
tecth ln a samilar state of wear to those of the H. abronia
holoiype, a line drawn 4rom tie dorsal surface of the condyla

to the top of the crown of 13 passes well above the cheek-



Mmensions of the siwmll of the Langebsanweg [lynena anoronla.
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teeth, whereas dn L 14186 it istersects the crowms of I and ra.

It iz likely that all the significast difierences
between the H. abromia and H. hyacna skulls and mandibles relate
directly to the feeding habits of the twoe species, a conclusion
which is& supported by fthe differences in their dentitions.

In genecral, the tceth of H. abrenia are a little smaller
tian those of I, hypena, while the checktesth of the fossil are
both more numerous ond more evenly spaced. They are alse smaller

and much less specialized than those of [. brunnca ana GCrocuta

crocuia.

AS an exception To Cthe previowsly stated generallzatiou,
the 1: and I: wf M. abronia are a litrle larger than those in
thz H. hysena comparative series. This appiies also 1o I:. but

the 1° of [. hysena Is larger, not in dismeter, but in crown
height. Muclh the osawe applies in the case of the canines,
although in F. abronia these tecth are alse a3 little shorter.

The © of H. sbreaia differs fros that of H. hysena
enly in that it is Zzlightly smallor. The fossil P2 is also
emnller and, in aduition, it lacks an anterior accessory Cusp.
The F3 in mnarrover, lowmr crowned and has & sore prominent
posterior accensory Cusp.s

The wupper camnassial of [H. abronia differs f[rom that
of H. hyaens in sevaral respects. The protocone is smaller and
maire anteriorly asltuzred and its posterior edge mects the lingual
margin of twe shesring blade at an obtune angle. In the available
comparative specioens this zangle is npearer 90", Also in H. hysena,
the parastyls abd paracune are more or less egual In length,
vhile the retastyle is shorter, whoreas in the H. abronia E"' it
is the parpcone and metastyle which are similar in length and
the parast;le wiilek 15 shorter. The . hysena P s thun differ-
entiated Froa tThai of H. abronia by a groater development of 1ts
three moat anterior cusps.

In the wpper dentition the mosL sarked differences
between the owo species are in the post-camassial teeth. The
|||:.| of H. abreniz 18 larger than that of N. hysena and is more
or lesc triasgulir in outline, whereas in §H. hysena preduction of
the postero=-erternal part of HI has left Lt pearly oval in
chape., In the H. abronia holotype there iz an ]{? present on
the right side, It iz a sSmall, single-rooted and almost circular
tooth,. Theiw are no indications that the left nz VaE  oVEP
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present In this individual, This tooth is apparently never

" 1
precent in H. hyacna. In the fossil the huccal margins of N

r

and ".& poke an angle of opproximatelw 110 with the long axis

&4 - .
of P and both molars are partly wvisible inm  lateral wview. In

4

H. ,'JIET"".‘E the |-r1 iz hidden behind P in lateral wiew and the

angle betwsen irs posterior margin and thar of the long axis
af Pﬂ‘ iz about 5!]'}. The lenger palate of H. abronda is at
least in part duve to the pature of ¢The post-carnassial dentition.

The most striking feature of the GLower dentition of
H-. abromia is that both P1 ard HL ate present, a characteristic
vhickh distinguishes it Fron the extant byaeaid species.

The P, is a small, single-=rouvted a.'m:ii almost circular
tooth, very much like a reduged wersien of P . It is situated
a little JFurvard Irom PF." and the postcanipe diastema of H.
abronia is coneequenmtly shorter than that of H. hyaena, The
Foassil I“2 is similar to PE. the principal differepce being that
it lacks a propicent ipternal  cingulum. Teiike the FE of H.
hypena, it d2es not have an  anterior ascessory culp. Morphologi-
ot but differs in  being

brosder anteriorly than It 48 posteriorly. There is & prenounced

cally F. 15 essentially similar to P

bulging of the cingulum at the most antevicr end of the tooth
which iz almoat diztinct enouch to be regarded as an  snterior
accessory ocusp. It 1s smaller acd lowvir-crowvned Lhen the P3 of
He byaena, a species which has & more distinct anterior accessory
cusp ard a pesterior accessory cusp which iz relatively less
prominenit. In bath  species; the I"* 13 eosentiqally the samo,
although that or H. hyazma is larger and pas a slightly more
prominent anteriol acCESSOry Ccusp.

The  Llower cCcarpaftSialz of the Cyo species are  also
similar, except thet in H. abrondia the talonid of this tooth is
slightly longer, wvhile the metaconid is a little more prominent.

The i, of He abronia is small, single-rooted and slightly
elopgated, It 13 a liittle larger than T’] wd  haz & more
Complex Cruown @mace up of  Foulr tiny  cumnsg, two o gituvated lingually

and two amaller and more closely set cusps situated buccally.

The Pastcranial Sksletom

The holzuype of H. abronda is *emarkable in comparisan
T mony other early hyaenids  gaipee its  postoranial skeleton ig

80 well represcited. Relatively little attention has previously
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been paid to the Josteranial skeletons of foosil carnivores,
probably because they @ve often not well iepresented and they
are cortainly less useful for texonemic purposes than skulls.

Modern [Iyaenidas are perhaps the most aberrant group
af carnivores in pespect of their body proportions and it is
therelore appropriate thit when opportumities arise To examine
these proportions in ancestral Zorms, thie should bhe done. In
a classic studv on  animz)l  loccmotion, Howell (1944: 51) referred
to the Hyaenidae &5 Follows:

"Por caraivorces of such size the hyesnag are rather slow,
cumbersanze  beasts. Hevertheless, they are of wery real interest
in any stuly of locomotion because of the fact that the fore-
ouariers arsz much heavier than the hinder owes and the Former
are employed caiefly in  progressicn; wvhile e hind limbs are
us=d chicily to maincain balance, at least durine the low
greeds  obzorved 1a captivity. The proportions of thelir limb
segqents  are poieworthy  among  all  the camivores.”

In the present study, the functicia® aspects of the
postcranial  skeleton of H. abronia are touched upon, but attemtion
iz Focussed principally on the size of individval skeleial
conpobents  relative toe those of the Twe available skeleétons of
modern H. brunzca. In view of the codclusion on the relationships
of H. abaonia, it would have bDeen more appropriate to moake
comparitons with the skeleton of H. hyaens, but spch matérial was
unfortunately nrot ovailable, The study did litile more than
demcastrate that H. abronia had a skeleton wery much as would
be expected cf an early form of Hyasna. However, the descriptioms
which follow aay wltimately prove wuseful in studies  aimed
specifically a8t elucidating  aspsctz of the evolution of the
curicus skelewon ofF e hyaenids and  the functioongl impli-
cations of chonoes in elemenits of the postcranial skeleton.

The posteranizl materisl recovered in associstion with
the =kull L 14788 dis as Followvs:

Veriebras (Tanie §4)

Of the cervical wvertebras, only the 7th is mowm. It
iz gimiler 1in Borpbology E2 those of the available H. bruhnea
skelaétons, bur 1€ 18 apbpeciably smaller, particularly in respect
of the sige of the neuwral arch. This is in keeping with the

much greater develepment of the akull and neck wascles in H.

hruhig a,
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A mingie slightly c©rushcd snd incomplete lumbar werte=
pra was Tocovered, Jts position in the series (s uncertain, but
it was probably the 4th (second last). As rfar as can be
judged it iz similar in size to that of H. brunnca, except that
the transverse nrocesses have a greater antero-posterior diameter.

The largely intact sacrum wvas also recovered. It is
made up of three sowmpletely [used sacral vertebrae, the same
numbar present in the . brunea comparative specimens, although
Flower (1085) Jicts this species as having iour sacral verte-
brae. The Ffoesil specimen ir narTower than that of H. brumwa
ad the sacral foramins ere smsller; but the toial antero—
patierior Llongth of the centra (s greater.

Five complete ceodal wvertebrae and the posterior half
of a sixth zre mown. The incosplete specisen s probably the
16th in the series, vhile the others are the "1th to 15th.
They &are notable because they are about onn-third loneer than
the corresponding omes rf H, brunnea. This species has a tail
lengih of about 300 s (Fitzzimons, 1913), and conscouently the
tail of E. abronla is likely to have been about 400 mm in
length., This is consicgerably in excess of the tail length of
240 — 280 em in H. hvaena (Barrizon, 1968),

Since the skuil of the H. abronmia holotype is smaller
than that of H. brunsea, the size differences in cervical verte-
bras &r¢ readily accounted for, but it is notable that the
length of the centrus of the socull Tth cervical is little
2ifferert From that of He brumsca. This apparently applies in
iee case of the lwmbar wvertebia as welli. Consequently, it
appears thet the length of the spine from skull o pelvis
was  approximately the fame in the two speclies, The foasil
Sacrum  is  langer and marrower than that of H. brunnea, vhile
the tail of k. gbromiz vas alse appreciably lonper. The latter
is regarded &s & primitive characteristic exhibited by this
species and so too is the lesser development of the neck.

Forelimba {Fig. 12: Table ) .

A large part of the right scapulsa and some parts of
the left are xnewn, The overall length of the [foanil scapula
is approximately the smme as that of H. bswwnea, but it has
a smaller glenoid fosta, narcrowver neck and, Jpparently, less
cxpanded blade,

The right luscrus i3 lareely iotact. It is anly a




E ts of the foivlish of the Rysena abromia
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little shorter (han those of the i, brunnea comparative specimens,
but it 1is appreciadly more slender, In spite of being more
lightly built, the deltoid crest is wvery prominent and so is
the projection whers the medial ligament of the clbow joint
attaches. In other respects the lmwmeri of the two species are
similar, althcugh the articular surfaces are uch larger in H.
brunnea.

The left radiue is intact ong the right lacks omly
the Aistal end. The complicte ~reciwen is slighily shorter than
that of H. brunpea, but it aoes have a somevial stouter sha- t.
There is a yvery comsiderahle difference in the sizes of the
distal ends, that of H. brunnea being larger. There is a
corresponding, out less pronounced difference in the sizes of
the proximal articular faocis. The fossil ssecisens are thus
more evenly propnrtioned along their entire  iengths.

The left ulna lacks omly the most proximal nart of the
Alecranan, wvhile the right ulne lacks mest of the olscranon and
the distal end. The lattéer specipen apparently suffered an injury
nr fracture during life, approximatzly 45 om From the distal end.
The novw rcissing distal part of this bome does not appear to
have beea properly knitted onte the shaft, whers it [s swollen
and the bone is porous. The fossil speciment have stouter
Shalts . han Lhose of the comparative speciesrs, although the
distal parts of the more complere specimen is actually more
slenders The semi-lunar notch is smaller i the Fossil and In
keeping with the smaller size of the distel articular end of
Lthe lomerus.

The manss of the Ffoszil ds reoreserted by metscarpals
I1 to ¥V of both sides, the right metacarpal I, left scapho-
lunar, piciform, unciform, maomum &nd trapezoid, as well as several
phalanges. In addition, a bone tuutatively ddentified as the
left radial sesamoid is known, The fossil carpal bones are all
smaller than their counterparts in H. brunnea, but are othervise
gimilar In decail.

The radial secamocids of the comparative ape-:im;ms were
leat, but in extant hyacnid specles 1t is appparently a small
md  rather featurelens bone. The articular racet For the radial
sesanoid on  the scapho-lunars of the H. brunea specimens  are
Similar ian size to that on the Fossil specimen, in spite of
the fact that t©he latter 18 & much snaller bone. This suggests
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that tihe radial sesamoid wes a relatively wmore prominent bone
in the monus of K. abronia. The Ffossil boue teantatively ideati-
fied as a rodial osesawoid is approximately almond-shaped, with a
more or less flat articular facet situated parallel to the long
axis &% the broadest end of the bone., It is actually not
disainilar to the vestigial metwcarpal I of H. brunnea, although
it is mech larger. It is, however, clearly mnot a metacarpal I,
since the articular facet is situwated laterally rather than
prowimally and, in addition, the metacarpal I of H. sbrouia is
known.,

The metacarpal 1 is a significant bonec, since its
retention inm a recognizable form s 2 primitive characteristic
exhibited by H. abronia., Tt is a smail bone, about half the
length of mnetacarpal II md resembles that of Proteles cristatus
in morphology. In He. brunpea this bone is much reduced and
has ro phalanges associated with it, but ia H. sbronia at Ieast
the 18t phalawx must s5till have been present as the metacarpal
I has a distal artieular facet.

The other netacarpals are shorter and thelr combined
proximal articular surfaces are smaller than :n H- bprunnca. The
metacarpals 11 anéd V are only slightly shoricr than those of
Hs brivneca and are similarly proportiorad; while the metacarpals
IIT and IV are relatively and absolutely still shorter, Conse-
quently, whén the Ffos=sgil metacarpals are articulated, ITI and IV
¢o rot project ms far forvard from JTI and V a3 is the case
in H. brunnea.

The phalanges of the manus and pes of J. brunwea esan
be readily dZifcercntiated on the basis of their slre, those of
the manus beinpg larger., This size differentiacion 15 Far less
obwious in H. abroda, but the phalanges which were recovered
could be scparated into two categoricr. 0OF the cowentyong
phalanget recovered, thirteen wvere fdentified az beoing From  the
manus (=cven 1st, two 2ad and Ffouwr 3Ird). Thev are all smaller
than their counterparts in H. brunnea and the size diffcrence
is especially garked in the case of the 3! phalanges.

Hindlinbs (Table »6)

The grcater parts of both innominates were recovered,
although the sysphyseal portions are missing and only the 4ilia
and jischia are reasonably intact. The pelvis is sisilar in size
and general morphology te that of [I. brwmea, slthough the
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lschiatic spines are more prominently developed.

Both fossil femora wore recoveresd, but both lack the
greater trochanter and distal ends, They are similar in length
to the Fewur of H. brunnea, they have slightly stouter shaits,
but the heads are a little smaller. The lesser trochanter of
the foasil & the ridges of bome on the shaft vhere muscles
attach are more prominent.

The left and right tibiae were recovered and both lack
thelr proximal ende. but in spite of thiz thay are luager ar
nearly as leng ar the comparative specimens. Their estimated
total lengths excend that of the largest of the H. briahea
apecimens by at least 5%. The shafts are approciably stouter
than those of the H. brimnea tibiae, but the distal articular
ends are fimilar in size. This i in wvery marked contrast to
the correspimding bome of the [orelimb [in-:. the :-a.:iius.:l, in which
the Jdistal articular end was such saaller than that of H. brumnca.

nly th= .ateral malleoli and most distal parte of the
shafre of the Fibulae are known. They are similar to eorrespond-
ing petis of the Fibula of H. brunnea, but the Fossil specinens
are broader snd what is wvisible of the shafrs more robust.

The left pes is represented by the calcaneum, astragalus,
navicular, external oupeiform, internal -—wmeiform and parts of
meiatarsals III, IV ad ¥. The right pes is represented by tha
samé tarsal bomes, with the cuboid in additior, and by the
comrlore metatarcale II o V. In addition throe fgt, two 2nd
and  thiee Jied phalanges were pecovered.

Vhoréas the cafpal bonee of [, abromia wore noticeably
smaller than thelr counterparts izm H. buwunza, the tarsal bones
are not a3 simply dilferentiated. For ex=pis=, the Ffossil and
modern astragali are similar in size, the fossil cuboid is
smalley and the Fossil intoeroal cweiforn is  larger. IF  eny
goneralication is warrasted then it (s Chat the proximal tarsal
bonet of the {wo species are similar in size, while those
tarsals which articulate with the metatarcsla are larger in H.
brunnes, except [for the interdal cumeilform wich is  reduced.
There are alio sSont differemces Inm the naturse of the articular
Facets on the [ndividusl bones. For example, that Facet on  the
cuboid which artitulates with the external cuneiform has a
Figure-of-8 shape, whervas in the M. brunpea specimens it is mare

or less cireular and, in addition, this facet Ls closer to the
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proxima]l end of th: boue, wvhereas in H. brusnza it is nearsr
ta the distal wnd.

The differences between the fossil and modein meta-
tartals are much 1less marked than those Uetween the metacarpals.
The metatarsals IIT asd IV of the two spedies are similar in
lesigth, but the astatarsals II md ¥ of the fossil mre & little
longer than those of JH. brunnea. Consequently, the atticulated
fosnil metatarsals take on the sase aspect as  the metacarpals iz
that the two central ones 6o not project such further Forward
than theie on either side.

The yphalanges of the hindfeet of §. abromia are similar
in all resprcts to thkise of H. brunnea.

1ISCUSSTON

of tho extat species of Hyasnidse, H. abronia is un-
doubtedly most similar to H. hyesna., The similarity between the
latter and anciker fossil hyaenid from South Africa, H. makapani
Poerien 1552, led Ewer (1967) to regard iv simely as a sub-
species of K. hyaena. It might therefore be expected that H.
abronia and H. h. makapani are related and comparison  between
the=e two Ffossil forme 12 RECESSAryY,.

Same of the characteristics of H. h. makapeni mentioned
by Toerien (1952: 294) and which are rclevant in the present
inotance are:

(?] "the teech ... are ou the whole a littie smaller than the
average for (H. Lysena;".

(2} "The anterior cusp of the second premolar is practically
absent. U~ly in one spegimen i3 a wrece of it present.
In I's' the anforior cusp is ROt as well developed a3 in
f. hyaena®.

(3} "In PE the zterior Cusp ‘6 almost shtent and In I"3
is wery foechly dovelopsd.w

(4) "The antcrior cusp of Py oo (iz) not well separated From
the central cusp.™

it

(3) "In the lower carnassial the inner cusp (metsconid) 4s
better developed and more distinct thas in H. hyaena."

All  these statements spply equally well to H. abronia
and, comsSequently, In respect af these charecters the Langebaanwveg
species differs af much from M. hysena as §. he pokapani. The
decision to distinguith [he Lasgebasnweg Fora from H. hyaona at
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the species level {8 bused principally on the fact that it
retains Py, W, @d sometines also M. The indications are that
H. abrenia is simply a more primitive wversion of H. h. makaponi,
vhich i3 in keeping with the inferred relative ages of the
two forms, He abrenia dating from the Langebaanian and H. h.
makapani dating [lrom the HMakapanian,

H. abromia, H. h. makopani and H. hvawia are here regarded
at Succctsive elcments in a single linesge.

In his discussion of relationships withic the genus
aena, Thenius (1966) tock H. pvrenaica Depbret 1850 (= H.
donnezeni Virer 1954) to be the species froc whirh all  later
forms of Hyaens arcse. H. pyrenaica 23 an eloement of the French
"Perpignan taw.a', wvhich is dated as ‘'esrly riddle Tliocense' by
wonifay [1952), Although the age of the Lan-ebaanweg Fauna
relative (o that [rom Perpignan is uncertain, it does seem likely
that 1t lg somevhat younger. Oonsequently, it might be expected
that H. abronie waz also a descendent of H. pyronaica, bur  this
is clearly dinpossible since in respect of Lhe prasence of P1
and M., H. abuouls 16 tie mowe primitive of the two species,
The only possible =xplsnatiun oFf this Fapt {5 that thev ars
carly members of two distinet lineages (see Fig. 17).

It is nov widely accepted that Hyaena ctemmed From
the Viverra:like lctitheres of the Pliocene., ERurtén (13971: 143)
referred to this ancestral group as follows:
"Ihe smalli Ictithesdius was astill rather like an overgrown civer,
vhile the rrlated Falhyacna comprises a npumber of species ranging
in size from a fox to a wolP. The dentitions oF these hyaenids
suggest that oy were highly predaceous.”

In view of the age of the Longebamweg Ffauna, it might
e expoctec ket [, abremia would held an approximately inter—
mediate position Looweem the dctitheres ond H. hyamna in  torms
of morpbalogy, wd  perhaps  also habits. It does in Ffact rezémble
the jfctltheres inm the mmber of teeth ina its dentition as it
retains Py, #, and U, but in tooth morphology there is a
greater resemblance te H. bysena, especially In  the development
of i, P; wd P, into broad Ciushing feeth, It is also more
like H. hyarca im respect of its owverall sixe.

H. abronis is also intermediate betveen the fctitheres
and extant hywnids in respect of the development of its post-

cranial skeletons In his discussion on Turosesan Pontian Icotitherius,
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Pilgrim (1931) econtrasted the limb proporticus of the species
he conpared to JTotitleriws by calculating fthe ratios between
lengths of metatartals mnd metacarpals. The same ratio was
calculated for Jl. abronla and it was Ffound that this species
does dindeed Fall into an expected position 1in relation to
IcCitherium  and advencod hyaonids {Tab:l.q: 20)

Howell (1944) devieed a series of indices wvhich are
uiwiul din  cumparing limb proportions in anlmal species. The
1imb segment rativs of h. abronia are, in ogeneral, intermediate
between “hose of a primitive aeluroid cammivore, represented here
by Viverra tengalimga, and advenced hyaenias (Table 21), There
was evidemtly wery licitle chasge in the relative sizes oF the
humerus end radius in the H. abronia - H. hyaena lineage, but there
was § reduction ir the size of the tidda relatvive to the fesur,
ags well a reduction in the gize of both these bones relative
to those of the forelimb. Consequently, the most marked differsnces
between M. abroniz and H. hysena are in these roatios vhich
contrast fore- and hind'imt eclements (i.e. The Femoro-humeral,
tibio-iadial and iniercembral indices).

Lizb segrent rvatios have alsa been expressed {u  ather
ways and some of the Ffigures quoted by Pilgrim (1931: 89) are
useful in the present instance, since JTetitherium robustum is
included. Tuds species probably represents, or at least resesbles
the archetype of the H. abronia - d. hyasna lineage. Comparisons
between these three species (Table 22) shew H, abromia to be
more advenced than I. robustum ip  the development of both Ffore-
and hindlinbs, ~hile the H. abronia Forclimb lsnghbone elements are
propartioned in & similar fashion to these of I, hyasna and
Ehose of Lthe hindlimb are not as  adveocoe.

The limb segment ratios of [. bruarza disfer somevhat
From those of . hysena (Table 201), wnd this has already been
discusticd by Hurten (195%4) irn relation © zhe limb proportions
of Crocuta, In H. brunnea the radius is enlarged relative to
the Huscrus mnd the tbhia reduced relative to the  femur.
Consequently, while the Femoro-humeral index dn H. brunnea is
gimilar to that of H. abrowis, the tibioeradial indices of these
two species are appreciably different, Although the {ntermembral
indices of . brunies and H. hyaena are sisilar, the indications
from the other indices are that e two specics  achioved thedir
predént  linb proportions in different ways. COn  the assump tion




Table 20. Length ratics of metacarpal IV and setatarsal IV

in some carnivores.
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Tabla 21. Limb segment ratica 1n soma oarnivores.

Humepra— Femoro— Femoro=— Tibl o= Intar-

radial humaral tibinl radial eamhral

1] ipdex fndax indox Lndex index
Viverra tangatunga (1) g 90,1 B1,3 96,2 76,1 78,8
Hyaena abronia 1 106,7 ga,2 20,9 o103,5 92,5
(2) 5 15 104,08

Hyaena hyaana 3 106, 8 95,7 68,9 115,C 0d 4

Hysena brunnes 2 111,8 88,1 81,7 120,5 102,7

(1) Davin 1964

(2) jurten 1956 .




Table 22, Limb segment ratics in scme carnivares.

Humerus: Femur:

radius tibia
Viverra tansalunza li” 1,09 L
. (1) i s
Totitharium rabustum : 1,09 0,54

[+
Hypena abronisa : 1,07 R
T:v'_n._nl-ﬂ T I:E:I - E.I'.
Eveena hyasna 1,07 P 0,88

{11 Filgrim 1237

¢
(2) gurtén 1956.
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that the Ffew specinens whose lisd sogment ratioz have been
recorded here are indeed representative of their species, it
follows that H, brwmea and . hysena may well have evolved
along different lires for a long ties, although ultimately they
have ended wp with essentially similar body proportions.

The limb segment ratios already discussed have not
taken the extrepities of the limbs into consideration, although
some indication of relative =wmizez is gained b5y the [igures
recorded for the netapofasls (Tsble 20). Uhen the elements of
the nonus and pes of H. abronia are articulated, it is evident
that the Fforefeet were a little broader than the hindPeet. This
iz, however, lorgely dus to the presence of setacarpal [ 2 and
since this digit was either non-functional or pot fully Functicaal,
the effective widins of the fore- a3yl hipdfeer of H. abronia
must have beén ruch the same. This contrasts wvith the situation
in modern hyasnids in wvhich the Fforefeet wme broader than the
hindfeet, even though the pollex has been almost completely lost.

In respe~t of the development of its limbs, H. abronia
is clearly mach more advanced than its ictithere ancestor and
is closer to, although not quite as advanced as H. hyaona, The
came applies to its skull characters, With its more or less
equally propertioncd foe- and hindlisbs and its long tail, it
must have been a less grotesque-looking animal than modern
hyaenids, although its relatively large skull must have made it
unmistakeably hyastrid in apptareice. It was perhaps more Flect-
Pooted than modorn hysenids and may well bave been more actively
i R vk
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FAMILY HYATNIDAE

SUBFAMILY  HYARHINAR
Hyosena Bpeciea D
(PL. 6, 7)
COMIERT:
Sufficient i= Inowm of this species to sugoest L(nkat it belongs
to & tawon distinct from  other Langebaasnwsg Hvaenidae, altnough

there 18 a posszibility that ths
large o otherwvise

thisg

represented Aars
Ciriing

named, althoddh

abroiia, to uncertainty

the descriptiom of

the belief that the Frst of the
HATFRIAL;
L 12048 - Parts of the =koll and
Incividval, including the
IFght maxillary fragment
meillary Fragment with
Frageent  with 'F'.j Tt H,i
P‘1 and PF."
fme corwvical
Farts of one ulna, one
Twelve carpal mnd
Parts or at least seven
Five Tst, five 2nd and
Birkt sesamoids.
L 1120% - Incompleie left :ri.l
LOCALITY AND VURIZUL:
Thoze specinens are Ffrom  bed
DESCRIPTION:
Although this species is
., abronia, sufficient iz Imown to

analysis of its charoeterlstics.

the repains

teeth are al.

fally

in which the epiphyscs of some

plelaten are unfpead,

Ly dnddviduales wdeh

3 left mandibular fragment

radiue and one

lgss
allow
The materisl L 12848
of a younmg adult individual
efupted and, at

elementa

ar'e

aberramt forms of Hyacaa

the species is not formally
the matexrdial iz based om
above ailrtorpatives is  correct.
gheletor. of a single
Ffollowing:

with €, P° and P’ 1eft
1"3, P" anad H1? right mandibular
with

and  one caedal wverteblra.

tikia.

tarsal bones.

metppocialy

thres 3rd ohalsnges.

2y "E'Y TREFTY, Léngslaenedd,

well

Fa= &

represonited  than
Fairly detailed
repredents
i which the peErmanent
mest, ouly bt

slightly wors,

of the postoranial
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The GSkull

The =akull of L 12848 was badly damayed by a mechanical
excavator and, while some repairs have been possible, it is  still
largely fragmentaiy and much 1s misging. MHost of the teeth
recovered were well preserved and Intact. OF  the skull itself,
oily parts of the occipital, the frontels =nd oné nasal &sré in
g copdition which sllows Ffeor examination of thelr characteriatics.

The occipital condyles, foramen megnum  and  Inmediately
adiacent parts are sssentially similar to corvesponding parta of
the skulls of the M. abronia helot,pe and the H. hyssna cosparative
series, althoeugh the condyles are more elongated antero-posteriorly
than in c¢ither of these species, The [rontals are, as1 far as cmm
be seen, similar to those <f H. hyaenn, but they differ [from
these of E. abronic im boing more constricted in the post-
orbital mregion, The preserved naral 1is similar to those of H.
abromia @nd H. hyaena.

The rigit mandible has been largely restored; except  fop
parts of the ascending ramus which are missing. Tt is wvery
1ike tuat of H. abronia in all observable respects. The sub-
angular lobe iz prominent and the cuwvature of the inferior
margin poSterior to this Ffeature appears to be comparable to
that of H. abronia, although the shape of the detached angular
process is like that of H. hyasna. This process is, however,
shorter than in the modern specics. Thete i3 also & dore-
ghortening in ghe anterior pare of the mandible which is not
evident in weither H, abronia or H. hyaena.

This foreshertening of the gisrior part of the snout
is best dillusirated by reference to tooth rov  lengths.  Although
the C to P} of L 12848 are actually lenger than the correspand-
ing teeth in H. abrenia, the total length of this part of the
tooth row is actually less in L 12848 (55 mm as against 60 mm).
There 18 a similar disparity in the corresponding teeth of the
mandible, although the total lengths of the Jower cheektooth rows
of the two species are almost identical., The crowding of the
anterior checkioetn of L 12848 is at least in part due to this
foreshortening, althowgh the clongation of thece teeth is  snother
contributing fectop,

It is ke elongation of the checkteeth and the F£act
That they are higher crowmed that post readily Qistinguishes

L 12848 from }{. abrenia. In gemeral, the teeth are also Longer
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than those of k. hyascoa, but they are similar in breadth and
erown  helght.

The upper conines of L 12648 mnd H. hysena are similar
in size., They differ dn thet the € of the fossil docs not
have the distinct Veshaped prajection freém the anterior cingulum.
The C of ¥. abromaa ia eimilar to that of L 12848 in this
respeut.

The F1 of L 12048 21s loat, but judging from the size
of its alveolus, it was eimilar in size to that of H. hyaena
end larger than that of H. ebronia. It was tightly sandwichrd
between the [ and ¥,

Maly the right P> of L 12848 was sccovered and this
tooth is damaged. It is larger than that of E. abronia in all
respects ond apparently had a small but distinct anterdior
accessory cusp. 1t differs from the P° of Loth |. abronia and
H. hyaena in having the inflation of the Liternal cinjulum more
sateviorly situated.

Horpholugically the i"j of 1 12848 resembles that of
F. abronia more closely than that of H. hyatna, since Cthe anterior
accessary cusp is smaller and the posterior accessory ousp is
larger than in the nodeim species. It is, however, more cosparable
in size o thes Pa' of H. hyacna.

As with P‘a. the I" is morpholegically more like that

cf H. abronia, Bar is closer to that of H. hyacna in size.
Hoth protocone and parastyle sre reduced an in H. abronia. The
métastyle is more strongly arched posteriorly than in H. hyaena,
g0 at 1least in carly wvear the posterior part did not Function
a3 a sksaring surface.

There are marked diFfferences in the nature of the
upper molars of the three species, The l-{lI of Species B is
apprecisbly larger then that of the [. abronia holotype and
larger still than those of the H. hyadna comparative specimens,
The posterior part of the nawilla of [ 12848 is known Irom
the left side only and although M° is lost, its alveolus is
preserved. Thds tooth had at least two roots and 'H'I!I:I-EI.I.I:H
larger than the single M° of the [, abronia holotype, vhich is
only sipgle-rooted. The upper molars of L 12848 alse Jiffer
from those of k. shromia in their posiclms relacive to P‘. in
Lhe latter spocies the buccal swurfaces of !{1 anth HE make an
angle of sppreeinatuly 107 with the long axis of I"‘,, but In
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L. 1848 this angle 4is about 1ﬂua, so that in latéeral wview the
molars are, or were Just wvisible behing P4- Species B is
intgrmediate betwsen H. abronia and H. hyaena in this reaspect.
Thes P'] of Specias H is a little larger tham that
of |l. abronia, but is othervise simllar., The other lower pre-
molars are all more eloncated and higher crowmed than those
of H. abronia, while in  the FE the anterior accessory Ccusp 1S
more clearly separated from the princigal cusp.
Except for their larger size, the 3, of L 172848 and
the damaged specimen L 1206 are similar to that of H. abbioia.
The M, of 1. 12848 13 domaged, but it alse appears to have

2
been =imilar t9 that of H. abrenia.

The Pasteranial _.'_"-:..{r_ leton

Little of the postcranial skeletun oF 1 12848 was
recovered, but there is sufficient to indicete that this
individuaal was a 1little larger than ths H. abronia helotype,
ever though the sAnimal iteslf was vyounger. Thers 12 also
sufficient to Suggest that GSpecies B, like H. abronia, d4id not
have the enlarged Ffeorelimbs elRaracteristic of more advanced

hyaenids.

Vertebrae

The preseaved cervical wvertebra, probably the Sth, is
only a little smaller than these of the two available H.
brunnes skeletond, while the caudal wvertebra, probably the 10th
v 1Vih, iz appreciably longer than those of the comparative
specimens. The latter is comparable to the 11th caudal wvertebra
of H. abromia, vhich iuadicates that Species B alse. had &
relatively lohng tail. A Few disolated epiphyses of vertebras - wers
also  found.
Forelind

The only siginicant observable feature in the Ffrag-
mentary radine and ulna vhich were recovered, is that in the
former the distal end is transversely expanded in a mawer
which 1ig more oomparable to the ecomdition in the availehils
Hs brunnea specimens than in  H. abronia. Nowever, the distal
epiphysis of the radius is lost and the Jdistal end of the
diaphy=ig g pot fully ossified, so the clorscter of this area
af the radius moy be due to the 1vlgtive vouthk of tha

indivicual. Thls ‘reglon of the padius of L 12848 pactually haa
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& greater transverss diometer than the distal end of the
ratlus of the §. shronia helotype.

Corpespunding to the enlarged distal end of the radius,
the pregserved elements of the manus of L 12848 are also large
cocopared to thoss of )i, abrenia. The scapho-lunar and trapezoid
are intermediate in size between those of H, abronia and the
. brunmea comparative specimens. The cuneifwswm of H. abronia is
pot known, but Lhat of L 12848 actually has a greater transverse
dizmeter than those of fthe H. brunnea specimens and, as i€ is
not as high, the transverse elongavian is very prootunced. The
trangverfe dloncter of the trapetium is also greater than in
the H. brunnea specimens @nd the various articular [facets on
this bone are Larger as wv=1l. The size of the dictal Facet
indicates tnat the mpetacarpal 1 must have heen a Fairly
substantial bone, rerhaps being proportionately as large as those
of H. sbronis ard lerciocuta australis.

The left metacarpal JII and right metacarpal V are
preserved intect, while the rigat metecarpal IV 15 represented
only by the proximal half, jhey are comparable in size to
those of H. brunies, except that the two complete  specimens  are
slinhtly shorter.

It is clear from the transverse dipensions of the
various elesents of the manus that the Fforefeet of Species B
wore broader than those of the H. bnunnea cosparative apecimens,
glthough in oworsll cize they wre not =z large.

Eindlinb

Too Llittia of tha tibia of L 12848 is preserved to
alloy wuseful cowmerts wn fts Ccharacteristice 10 be made.

Of the pes, the astragalus, naviculsr, all threé ocunelfoms,
and parts of meatataraals 110, 1Y ad V mare known. Thers bones
are all & littie larger than thelr countorparts in  the H.
abronia lLolotype and the tve modern M. brunnea  gkeletons.

Phalanges of both manug and pea of L 12848 arve
apparently represented. The relative sizes differ to approximately
the same extent evideat in |, abronia.

PLECUSSION 2

The overall fmpression gaived from the comparisouns
berwern L 12044 and the holotype of H. abronia is that the two
forms are "little different, Lut that such dilffercnces as do
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exist are probably greater thon would be cxpected of twd
individuals of the smse species, They are here regarded as
being specilically distinct and as haviwg bl a COmGn apnceEsSTOr
not far renoved from them in tine. In respect of both Bize
and ths nature of the dJdentition, [I. abronia is the species
1likely to have borne a closer resemblarcs to the hypothetical
commont  ancestoy, while Opecies [ is the meors specialized of the
tve. They am, howevser, squally primitive in that both retain PT
el Hg.

The zpecimens L 12648 and L 147186 were Fousd aboar 100
meties apart &t about the same level in Bed 2 and near each
were the remains of 2 comparable mrTay of otrer vertebrate
species, so0 that there can be little doubt that they were
contemporarics. The co-existonce of two hyaenid species of
comparable siz¢ w3y have been made possible by thelir occupying
slightly differeat ecological npiches. This possibillty Lls lent
gomg suppart by the nature of the dentition of the two Fforms,
gince the more sleader and high crowned testh of Sreciea B
nuggest that it might lowe beca in early member of a lineage
in whick the trepnd was tovards nore highly sredacesus forms.

Since the forefier of Specles B oare 2 little smaller
than these of H. brunncs and the hindfect 2 litcle larger,
there was clearly not the disproportimate development of the
forefest that ic evident in modern hyasnids amd in this redpect
Speries B resgmblez H, abromia. The general simjlarity in  the
sizc of Ffore- and hindliobs In Specles B canmot, however, be
demonstrated im the sass way a2 It was in H. wbrenies. Some
adiitienal lndlcatlen of limb propsrtions wvad obtained by
comparing the sizes of the proximsl Ffacets uof the scapho-lungl
and astragalus of the three species (Table 24). The size of
thore facets 4c a reflection of the sise of the redius and
tibia and the Fosall upecies are closer to wne mother in
this respect than either {8 to [E. brunnca.

The possibility does exist that | 12848, and the isolated
carnacsial L 11208, beleng te large individuals of the species
He. abronia ad that the elongation of the testh merely represcnt
individual peculisrities. The situation would no doubs be renolved
by the recowry of more specimens and since matesigl is Btill
boing colliected from Bed 2 in W Quarry, there is a good chance

that this might happen. Conocquently, altheush the opinfon  eéxproused I




Table 23. The dimonaionn of the scapho-lunar and astragalus of some hyzenid species

(1) (2)
Greateet trans, diam, of Greolest trans. dism. of (1} ¢ (2)
radial facet of scapho— tibial facet of ’
lunar astragalus
Hynena brunnea (ne2) 26,30 18,55 1:0,71
Hyaenn abronia 23,10 18,00 1:0,78
Hyaena Species B 25,20 20,10 1:0,80




here ds that the present material is specifically distinct
from M, ghranda, and  apparently other previously recorded hyaenid
specles, sooe addivional ::mmt on this matter will have to be
made in the Futare.
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FANILY HYASHIDAE
BURFARILY HYREWLNAR
Hyaemictis preforfex n. sp.
(F1. B)

ROLUTYTE

L 10055 and asscciated pleces - The skull and parts of the
akeleton of a aingle individeal, incloding:
Skull lacking pails of the brainca=e, palate, left nasal,
right Il and  left E‘.
Left and right mandibliss lacking I'IT F
F1" HE resnectively.

M, and I, I

1 o 2!

Several  incomplete wertebrae,

Paris of bhoth bumerdi, both radii, ¢ue ulng and Dboth
tibias.

Five carpal and tarsal banes.

Parts of at least seven metanpodials.

Seven sty tvo Pnd o and Fouwrr Jrd  phalanges.

LOCALITY MDD HORIZLG:
Thess specimens are from BAd  3a, "EBY Quarry, Labgebasmwedg.

DIAGYOSIS:

A small specles of Hyaenictis; post-orbital processes long) nasals
short, terminating anterior to the orblts; mandibhle long snd
elepder: P] and H:e presents ﬁ'z and Pﬂ lack anterior accessory
TRSPS; PH broader than .T-'4| ' large.

Limbs slender & relatively long; fore- and hindlimbs more  or

leas equelly proporticned.

ETYHOLOEY
Fromn e meaning  thafore' mnd  forfey, the specific ppme of #o

hyaenid from Svartkrans im  the Transvaal (Ewer, 1955a).

PESCRIFTIUG

The heletype of this gpecles is the incomplete skeleton
a very ajcd indivicual 1in which the tecth are oxtremely
wortia The €kull was largely intact whew Mucovered, but was
badly teohen with bone Sfrapeents beliny held toyether in &

sandy  potrix. Alboppts &0 restore the spocipsn hawe  besn  made
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by several persent and it has bcem adversely affected by this
attention, It is now in two parts, the face being detached from
the braincass. Host of the postoranial remalcs have suffered
some  post-motLlom  donbsfge.

The Skall

Owing to distortion of the face &ad braincase, the WO
parts of the gkull ecan no longer be Fitted together, but most
of the skull characters can still be observed., Tnhe braincase
1aks most of the occipur, the basli-cranium «nd the posterior
portion of the sagittal crect. Apart from its smaller size, (he
braincase resembles those of H. abronia and the H. hyaena compara-
tive specipens, The [rontals show signs of discase or injury
and are othervise remarkalle Ffor the wvery elongated post-orbital
projections. The Ffacial portion of the akull (s morz complete
than the braincase and the only really Zmportant part which is
misgsing is the posterior palatal region. 1t differs from corres-
ponding parts of the slulls of H. abronia ard §. hyaema in its
smaller size and the relatively shorter nasals, vhich terminate
anierior to the orbits.

The mandible is lemg and slender and although it is
not quite as elongated as those of availshle Canis lupus skulls,
it {5 othervise not dissimilar 4in proportlons. The subangular
lobe is not as prowinent as that in J. abronia and the inferior
margin below the ascending ramus is more like that in H. hysena,
althtugh the angular process is Zot as leng. The comdyle is
not as high relative to the cheekteeth a5 it is in H. hysecaa,
but it is higher <tham in H. abronia.

Although the remaining teeth of L 10055 are very worn
and many of thelir characteristics arc no longer evident, it is
quite eclear that they Jdiffer signiflicantly From the teeth of
other hyaenid speciles from Langebamiveg. As with B. abronia  and
Speciss B, F, and N, were atill present in this specles and
in this respect it is equally primitive. On the other hand,
Pg, F; and l'* ere Telatively broader Than tThosse of Lthe two
Hyaena species [rom 'E' Quarry. In this respect the present
species 18 the oore highly specialized. The P: and r3 lack
anterior socessary cusps and the amterior keols of their
principal cusps are not as prominent a= im M. abronia  and
Gpecles B. YThe broadening of the anterlor ochecktoecth is  partiocu-

2

lurly motlevable in F° and F':i aud the latter is agteally a
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little broader than 1'4- It is also relatively broader than the
P! of H. hyacna,

The camassials and post-carnassial teeth are either
wory worn, domaged or loat. The ph protocone seens To have
been Fairly prusinent snd situated at right angles to the
parastyle. The I-.lI was apparently relatively large and at least
an byoad as that of Species B, In wview of the relative sizes
of ihese two Spacics, the siee of H1 relative to the other
cheekteeth must have been greater in the present species than
in  the Hyeena species from jangebaanweg. Eince the posterior
part of the upalate is damaged, it {8 not Jmown whether or not
H° was present. The lower camasszials are very worn, but the
proportions of these <teeth appear te have heen similar to  those
of the H, abronia lover carmagceials, It de not known wvhether or
rot the M, metaconid was present. The Hﬂ. like PT' has been lost
fram bath halves af the mandible, but vhereus P.I vas lost during
1ife, the loss af HE vas postemortam. Doth these tecth were

small and singlo=root=d.

The Postcraninl Skeleton

The poesterenial skeleton of this specles i1s les