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Introduction

The Klasies River Mouth site complex js located on
the southern coast of the Cape Provinee, roughly 130
km west of Port Elizabeth (Fig. 1). Excavations were
organized by R, Singer and directed by J. J. Wymer
from December 1966 to August 1967 and from Febru-
ary 1968 to July 1968, Wymer & Singer {1972) have
published a brief summary of the resuits and are
presently preparing a detailed monograph on the
stratigraphy and artefacts. E. Voigt {1973q, 5) has
reported on the shelifish uncovered in the excavations,
while K. W. Butzer, N. J. Shackleton, and G. Avery
are preparing papers respectively on the sedimenis,
oxygen-isotope composition of the shells, and bird
bones. C. Poggenpoel has identified the small sample
of excavated fish bones (derived almoast exclusively
from Later Stone Age levels) and his results will be
presented in the monograph by Wymer and Singer.
The purpose of the present paper is to present some of

* Received April 1976,

the basic data and analyses that lie behind summary
accounts of the mammalian fauna that I have pub-
lished previously (Klein 1974a, 1975a).

Cultural Stratigraphy and Geological Age of the Klasies
Sites

In total, seven caves and shelters were excavated at
Klasies River Mouth. Five of these—~1, 1A, 1B, 1C,
and 2, known together as the ‘Main Site’ —were con-
tigugus, and there are at least some stratigraphic
grounds for interrelating their fills. The remaining two
—1D and 5—were separated from the Main Site by
200 m and 2 km respectively. All the caves provided
artefacts; all but Na. 2 provided identifiable faunal
rernains.

Taken in sum, the excavations revealed two major
culture-stratigraphic units—Middle Stone Age in
Caves 1, 1A, 1B, 1C, 2 and 5, and Later Stone Age in
Caves 1, 1D, and 5. Geological evidence developed by
Butzer (in prep. ), supported by oxygen-isatope analysis
of Klasies shells (Shackleton, in prep.) and ‘amino-
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acid racemization dates’ on relevant Klasies bones
{Bada & Deems 1975), places the beginning of the
Kiasies Middle Stone Age sequence at or near the
beginning of the Last Interglacial, roughly 125000
years ago. A series of twenty-seven “C dates indicate
that the latest Middle Stone Age materials at Klasies
are more than 3000 years old (Wymer & Singer in
prep.; also Klein 1974a: 254). Six concordant *C
determinations place the entire Klasies Later Stone
Age sequence within the last 5 000 years. The reasons
for the obwious eccupational hiatus, lasting at least
25 000 years, are not understood, but similar gaps of
15 000-30 000 years or more follow the Middle Stone
Age in other southern Cape sites {Klein 1974a, 19756,
Tankard & Schweitzer 1974).

Wymer & Singer {in prep.) have recagnized five
cultural subdivisions or stages within the Klasies
Middle Stone Age, referred to {from older to younger)
as Middle Stone Age (MSA) I, MSA II, Howieson's
Poort, MSA [II, and MSA IV, Since the Howieson’s
Poort, MSA III, and MSA IV faunal samples are all
fairly small, I have sometimes lumped themn for the
purposes of apalysis below (see Tables 5 and 6).
Wymer and Singer have subdivided the Later Stone
Age (LSA) of Cave 1 into two stages —1 {older} and II
(younger). It is difficult to refate the LSA sample from
Cave 5 ta the Cave 1 sequence because of its small size,
but Wymer and Singer believe it probably belongs to
Stage II, which is supported by the *C determinations.
The LSA from Cave 10 is clearly younger than that
of either Caves 1 ar 5, since, unlike them, it contains
pottery throughout. 1 have arbitrarily labelled it
LSA IFI (see Tabie 4}. Since all the LSA faunal samples
are small, [ have lumped them in the analysis below,

Sorting and Counting of the Paunal Material

The faunal remains from the various Klasies sites
were preliminarily sorted in the field, and all bones
which were not regarded as taxonomically identifiable
were discarded. In June-September 1972 and again in
January-March 1974, [ examined the potentially
identifiable bones, now housed in the South Afrjcan
Museum (Cape Town). Since both my prior experience
and the comparative materials to which I had access
precluded a detailed study of the non-mammal bones,
I made only a rough. record of the relative abundance
of bird, reptile, and fish remains in different levels. 1
subsequently turned over the bird and fish remains to
appropriate specialists {G. Avery and C. Poggenpoel
respectively). The reptile remains, belonging to sea
turtles, land tortoises and snakes, have not been sub-
jected to specialist study, but the sample is so tiny that
detailed analysis would probably not provide signifi-
cant information in any case.

The immediate aim of the mammal bone analysis
was to obtain estimates of the minimum numbers of
individuals by which each species was represented in
each level of each site (Tables 1-4). To this end, I
attempted to determine bath the anatomical and taxo-
nomic derivations of every bone. I generally separated
the cranial and appendicutar elements of each taxon
into lefts and rights and used the higher sum (left or
right) to calculate the minimum number of individuals
represented by an element. For some appendicoiar
elements, especially phalanges, depending upan the
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species, separation into lefts and rights (or even into
fore and rear specimens) was either not feasible or did
not provide an immediate estimate of the minimam
number of individuals represented by an element, In
such instances I divided the total for the element by an
appropriate number (for example, by four jn the case
of each bovid phalange) to obtain a minimum numbers
estimate. Similarly, with. the exception of atlases, axes
and sacra which I counted separately, I obtained
estimates of the minimum numbers of individuals
represented by vertebrae by dividing the total number
sorted into a major category (cervicals 3-7, thoracics,
and lumbars) by a figure appropriate to the category
and taxon.

Beyond division into lefts and rights, [ made use of
age criteria in calculating the minimum numbers of
individuals represented by various long bones and by
teeth. For the iong bones of any species, [ assumed
that homologous fused and unfused epiphyses must
come from different individuals, even if one was left
and the other right. For the teeth of each species, most
of which occurred as loase, isolated examples, T used
eruption and wear criteria to determine the likelihood
that different kinds of teeth (P,’s, M,'s, My's, etc.}
came from different individuals. In the case of the
bavids, which are by far the best represented animals
at Klasies, matching of isolated teeth by eruption and
wear led net just to minimum individual estimates, but
also to estimates of the numbers of individuals in
successive dental age classes (see Table 8). These dental-
age distributions are potentially interesting data in
themselves, Of course, the fact that wear is continuous
and that judgement of the amount of wear on a tooth
is subjective to some extent means that both the age
distributions and the minimum numbers that emerge
from matching are not precise, but I believe they con-
stitute very reasonable estimates, particularly relative
to one another,

Although I was able to assign most Klasies cranial
elements and most non-bovid post-cranial parts to
species or at least (o genus without much difficulty, I
had less success with bovid post-cranial parts. The
problem is that hornologous post-cranial bones of all
bovid species are remarkably similar morphologically,
and it can be very difficult, if not impossible, to dis-
tinguish post-cranial bones of one species from those
of another of comparable size, especially when, as at
Klasies, the bones tend to be fragmentary. The mini-
mum counts for the various bovid species as they
appear in Tables 1-4 were thus calculated strictly on
the basis of cranial remains, especially teeth, The bovid
post-cranial bones were divided among five arbiteary
size classes, the first four of which are roughly equiva-
lent to ones used by Brain (1969a; see also Brain 1974
and Deacon 1972) in his study of the fauna from the
Wilton Large Rock Sheiter. The last class {Very Large}
includes animals of a size nat encountered by Brain.
The size categories ate: (1) Smalfl, including blue
duiker, grysbok, and oribi; (2) Small Medium, includ-
ing vaalribbok, mountain reedbuck, springbek, and
bushbuck; (3) Large Medim, including southern reed-
buck, blue antelope, bastard hartebeest, hartebeest,
wildebeest, and kudu; (4) Large, including eland and
Cape buffalo, and (5} Very Large, including only giant
buffalo. The division of bovid body parts among



TabLe t. The minimum numbers of individuals by which each mammalian species is represented in the various
horizons of Kiasies River Mouth Cave 1

LSAILI | LSA L | MSA IV MSA L MSA I
-6 7-12 13 14 15 16 17a 17b | 37 38/39

Homo sapiens, Man . . . L. 2 1 1152 MU
Papio ursinus, Chacma baboon R I 1 301 1 1
Canis mesome.!’as Black-backed jackal . 1 i
Mellivora capensis, Honey badger | . 1 |
Aonyx capensis, Clawless Otter . . . . |} 2 2 08 2 1 1 1
Genettasp., Genet . . olm
Herpestes tchneumon Egyptlau mongoosc 1 1 1
H. pulverulentus, Cape grey mongoose . 2 11
Atilax paludinasus, Water mongoose 1 1
Hyaena brunnea, Brown hyena . 1 1 1
Felis tibyca, Wildeat . 1
Felis cl. caracal, Caracal 11 1
Panthera pardus, Leopard . . R A | 4 1 1 1 2 1
Aretocephalus pusittus, Cape fur seal B 8 3 20 517 4 4 7 4
Mirgunga leonina, Elephant seal i
Loxodonta africana, Elephant L1 i
Procavia capensis, Rock hyrax . 2 3 5 5 15 3 6 2 2
Diceros bicornis, Biack rhinoceros . 2 1 1 1
Eguus cf. guagga, Quagga Lo 1 1 I 1
Poramochoerus porcus, Bushpig . . . | M1 1 1 2 2
Phacochoerus aethiopicus, Warthog 1 2
Hippopetamus amphibius, Hippopotamus . 1 2 4 1 2 1 2 5 1
Cephalophus monticola, Blue duiker bl 3
Raphicerus melanotis, Cape grysbok 1 7 21 14 5 6 3 4
Qurebigourebi, Ovibi . . . . . . . 11
Pelea capreolus, Vaalribbok . |2 2 1 301
Redunca of, arundinum, Southern refdbuck . 1 L 1 2 2
R, fulvorufula, Mountainreedbuck . . . .| 1 1 1 2 11
Hippotragus leucophaeus, Blue antelope . 4 8 4 6 7 7 1§ B
Alcelaphus buselaphus, Hartebeest . . . | § 3 2 1 2
Damaliscus sp., Bastard hartebeest . 1 1
Connochaetes sp., Wildebeest 1 1 2 2 2 5
Antidoreas sp., Springbok. . 1 2 1
Tragelaphus scriptits, Bushbuck 1 6 8 2 3 1 2
T. strepsiceros, Kudu . 2 5 1 2 3l
Taurorragus oryx, Eland Lo 1 3 27 10 23 12 8 10 11
Syrcerus eaffer, Capebuffale . . . . | 7 7 4 5 3 9 4 4 7 4
Pelorgvis antiguus, Giant buffalo . 2 13 1 9 4 § 17
Hystrix afticae-australis, Porcupine . . ] 3 1 1 10 4 3 1 2 1
Georychus capensis, Mole rat 2 3 1 1
Lepus capensis, Cape hare 1
Delphinidae, Dolphins . 2 1 2 2 1 1 1, 1
Other Cetacea, Whales . 1 1 M

difierent sjze classes has definite analytic utility, as is
evidenced in the section below on the interpretation of
Klasies body part frequencies,

Dating implications of the Klasies Fauna

A combination of MC determinations and geo-
logicalfoxygen-isotope ohservations clearly bracket the
K lasies Middle Stone Age fauna between the beginning
of the Last (= Fem) Interglacial (c. 125 000 B.P.) and
greater than 30 000 years ago. There is thus no need to
use the fauna for dating purposes, However, the fact
that the fauna has been securely dated by other means
itself has important implications. With only one

extinct genus (Pelorovis) and no more than a handful
of extinct or probably extinct species (including
especially the species of Conrochaetes, Damaliscus,
and Astidorcas)y, the Klasies assemblage certainly
belongs to the ‘Florisbad-Vlakkraal Faunal Span® as
defined by Cooke (1967; see also Wells 1969). The
Klasies data indicate clearly that the lower boundary
of this faunal span lies no later than the beginning of
the Upper Pleistocene. The implications of this in turn
are that the considerably maore archaic faunas of the
preceding ‘Vaal-Cornelia Faunal Span’, such as the
large assemblage from Elandsfontein (Hopefield) with
its associated human remains, probably date from well
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Tanct 2. The minimum numbers of individuals by which each mammalian species is represented in the various
horizons of Klasies River Mauth Cave 1A

MSA IIT

1-3 4 5 6 79

Howieson's
Paort
10—~ 3~ 17-
11 16 21

MSA 11
22 23- 25 26 17 28~ 30 31 32- 34
24 29 33

Homo sapiens, Man. . . .
Papio ursinus, Chacma baboon
Herpestes pulverulentus, Cape grey
MONROOSE . . . . . . .
Atilax paludinosus, Water
mongoose . .
Panthera pardus, Leapard .
Felis libyea, Wildcat
Felis of. caracal, Caracal .
Arctocephalus pusitius, Cape fur sea
Loxodonta africana, Elephant .
Procavia capensis, Rock hyrax
Equus of. quagea, Quagga . .
Hippopotamus amphibius, Hippo-
patamus . Lo
Raphicerus melanotis, Cape grysbok
Pelea capreolus, Vaalribbok
Redunca of. arundinum, Southern
teedbuck . . . . . .
Hippotragus leucophaeus, Blue
antelope . . . . . . .
Damaliscus sp., Bastard hartebeest
Connochaeres sp., Wildebeest .
Tragelaphus scriptus, Bushbuck
T. strepsiceros, Kudu
Taurotragus oryx, Eland
Syncerus caffer, Cape buffalo .
Pelorovis amtiguus, Giant buffalo .
Hystrix africae-australis, Porcupine
Delphinidae, Dolphins .
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within the Middle Pleistocene (Klein 1973; see also
Hendey 1974).

Palcoenvironmental implications of the Klasies Fauna

The Middle Stone Age sequence at Klasies begins
in and on beach deposits at 6-8 m above present sea-
level. The occurrence of remains of marine mammals,
marine birds, fish and shellfish throughout suggests
the sea was never very far away. It is possible that an
apparent reduction in the amount of seal (Table 5) and
marine birds (Avety, in prep.) in the youngest Middle
Stone Age levels (Howieson’s Poort/MSA Stages I11
& IV) reflects the onset of coastline retreat from the
site (? in the earlier part of the Last Glacial), but on
present data this reduction cannot be statistically
verified. :

In addition to possible indications of sea-level fluc-
tuatians, the Klasies data may provide some insight
into past vegetation. At present, Klasies River Mouth
is located only a few kilometres west of the eastern
limit of the Knysna Forest in an area where patches of
grassland and fynbos are interspersed with stands of
bush and trees. Not surprisingly, the terrestrial fauna
from the Later Stone Age horizons, all of which are
yaunger than 5000 years, suggests a similar forest—
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grassland—fynbos masaic. The percentages of grass-
land creatures (equids and alcelaphines) and of
creatures preferring more closed habitats (especially
antelopes of the genera Tragelaphus, Raphicerus, and
Cephalophus) are roughly comparable between the
1.SA fauna and that from the oldest MSA culture
stage, MSA. 1 (see Table 6). In MSA Stage 1l there is
an apparent decrease in open country forms which may
indicate an increase in the amount of closed vegetation.
Although the reality of this faunal change cannot be
statistically verified on the data presented in Table 6,
the more detailed data of Table ! argue strongly in
favaur of it. From Table i, it is apparent there is a
marked (and statistically significant) increase in
Raphicerus and Tragelaphus and a corresponding
decrease in open-country forms in the levels imme-
diately averlying 38/3% in Cave 1. This change occurs
within MSA. Stage I {which is the reason it is not so
apparent in the data of Table 6} and is very similar to
the change in terrestrial fauna that I have documented
in. deposits dating to between 14000 and 3000 B.P.
at Nelson Bay Cave, roughly 130 km to the west
(Klein 1972; see Fig. 2 here). At Nelson Bay, the
increase in forms preferting bush or forest and the
decrease in ones preferring more open country clearly



TapLE 3. The minimum numbers of individuals by which each mammalian species is represented in the various
haorizons of Klasies River Mouth Caves 1B and 1C

KRM 1B-MSA 1

-3 4 5 6 7T 8 9

10 11

12 13 14 15

KRM 1C-MSA 1
36 37

Homo sapiens, Man . .
Papio ursinus, Chacma, baboon 1
Canis mesomelas, Black-backed
jackal . . . 1
Atilax pafudmosus Water mongonse
Arctocephalus pusilfus, Cape fur seal | 3
Procavia capensis, Rock hyrax . . [ 3
Portamochoerus porcus, Bushpig
Hippaporamus amphibius, Hippao-
potampus ..
Raphicerus me!'ancﬂs, Capc grysbok 4
Pelea capreolus, Vaalribbok
Hippotragus leucophaeus, Blue
antelope .
Alcephalus busefaphus Hartebeest
Coxnnochaetes sp., Wildebeest
Tragelaphus scriptus, Bushbuck
Tauwrofragus oryx, Eland . . .| 4
Syncerus caffer, Cape buffalo
Pelorovis antiquus, Giant buffalo
Hystrix africae-ausiralis, Porcupine
Lepus capensis, Hare.
Delphinidae, Dolphins .
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TabLE 4. The minimum numbers of individuals by which each mammalian species is represented in the various
horizans of Klasies River Mouth Caves 1D and 5

Hamo sapiens, Man .

Papio ursinus, Chacma baboon
Genetta generta, Small-spotted genet .
Felis cf. caracal, Caracal .
Arctocephalus pusifius, Cape fur sca.l .
Mirounga leonina, Elephant scal
Patamochoerus porcus, Bushpig
Hippopatamus amphibius, Hippopotamus
Cephalaphus monticola, Biue duiker
Raphicerus mefanotis, Cape grysbok
Qurebia ourebi, Oribi ..
Pelea capreolus, Vaalribbaok
Connochaetes sp., Wildebeest
Tragelaphus scriptus, Bushbuck
Taurotragus oryx, Eland .

Syncerus caffer, Cape buffalo
Pelorovis antiquus, Giant buffalo
Hystrix africae-australis, Porcupine
Belphinidae, Dalphins .

KRM 1D-LSA III
1 23 45

KRM 5-LSA II{hH
Piea 1 2

5—Mixed | S-MSAI(?)

14

56 7

— b = ha
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Lad peut
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Tarre 5. The minimum numbers of seals and of equids and bovids represented in the various culture-

stratigraphic units of the Klasies River Mo

uth Caves. Based on data in Tables 14

Howieson's Poort

LSA T-TII | & MSA III & IV MSATI MSA T
Seals . . . . . . . . . . .| 23OL%P 23 {16%)P 73 (183 38 (229
Equids and Bowids . . . . . . . 51 (699)° 125 (849 316 {82%)F 131 (789"
74 148 389 169
Selected chi-square values
ad bd be

= 1,59, p = 0,3-0,2, =202, p =020,

cod
eh fh gh

= 0,802, p = 0,5-03, % = 0,55, p = 0,5-0,3

fg

coincide with the transition fiom the Last Glacial to
the Holocene. [t is possible that the analogous faunal
change at Klasies River Mouth reflects the transition
from the very end of the Glaciai-before-Last to the
Last Interglacial. The relatively mare closed vegeta-
tional communities typical of interglacials would then
characterize much of MSA T and ali of MSA II (that
is, most of the sequence exposed at Klasies). In the
youngest MSA. levels (Howieson’s Poort/MSA III &
IV), however, the representation of alcelaphines and
equids increases substantially {Table 6), suggesting a
shift back ta more open vegetation, perbaps coinciding
with the onset of the Last Glacial.

In an cffort to determine if there was additional
patterning in the Klasies species frequencies that was
nat obvious in an inspection of Tables 1-4, Figure 2,
or in contingency tahle comparisons like those of
Tables 5 and 6, I decided to undertake a multivariate
statistical analysis of frequency variation in the bovids,
the most common specics represented in the various
Klasies sites. My principal goal was to determine
whether there were groups of species which were
varying together in a meaningful way from level to
level within the sites and, if so, whether these groups
made sense in terms of the interpretations [ had
developed on the basis of less formal, more intuitive
evaluation of Klasies bovid frequency changes.

Because the various multivariate statistical pro-
cedures that could be used to isolate covarying groups
of hovid species work most reliably on matrices in
which the ratio of observations (in this instance pro-

venience units or stratigraphic levels) to variables (in
this instance species) is as high as possible, I augmented
the Klasies data with relevant ones from the late
Pleistocene and early Holocene levels of Nelson Bay
Cave. The rationale for this was the proximity of the
two sites and the rough comparability of their sur-
roundings. Historically and probably also in previous
interglacials, bush and forest were more important in
the vegetational mosaic near Melson Bay than in the
one near Klasies, leading perhaps to a higher retative
frequency of srmall, non-gregarious browsers (especially
grysbok and bushbuck) near Nelson Bay, but the
environs of the two sites have probably always been
sufficiently similar to be characterized by essentially
the same frequency interrelationships among shared
species.

The matrix af Klasies and Nelson Bay bovid species
frequencies submitted to multivariate analysis was
basically the same one used to compile Figure 2, except
that it included raw frequencies rather than percentages
and stratigraphic levels rather than cultural stages for
Klasies 1 and Nelson Bay (the separate levels of which
contained large enough numbers of individuals for the
analysis). Later Holocene Nelson Bay levels with
positively identified or possible sheep remains were
excluded because of the obvious possibility that the
introduction of sheep affected the frequency intet-
relationships of the wild species that are the principal
abject of interest here. Two species — grey duiker and
‘giant hartebeest’ —were dropped from the analysis
because they exhibited so little frequency variation in

TaBiE 6. The minimum numbers of equids and alcelaphines and of Tragelaphus, Raphicerus and Cephalophus
in the various culture-stratigraphic units of the Klasies River Mouth Caves. Based on data in Tables 14

Howieson's Poort &
LSA I-IIT MSA I & IV MSA I MBA T
Equids and alcelaphines. . . . . & (3390 18 (53%;)° 14 {14%)° 8 (28 :/{,]‘1
Tragelaphus, Raphicerus and Cephalophus 116 (67,)° 16 {47500 B& (B69.)8 21 (7250
24 M 100 29

Selected chi-square values

ef

ad
¢h

fa
= 0,023, p = 0.9-0,8.

ab _ 4y 5 —0302, O =19,07, p <0001, g“ﬁ — 205, p = 0,2-0,1, ‘;g — 317, p = 0,1-0,05,

g0
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Fig. 2. The relative frequencies of different bovid taxa in the various culture stratigraphic units of Klasies
River Mouth and Nelson Bay Cave. Note that the samples from the different units vary considerably in. size
so that not all the fluctuations in the figure are statistically significant. Note also the major time break between
the top of the Klasies (MSA) sequence and the hottom of the Nelson Bay one (LSA). [SGRI = Svivicapra
grimmia, CMON = Cephalophus monticala, RMEL = Raphicerus melanotis, OQUR. = Qurebia ourebi,
OORE = Qreatragus oveotragus, PCAP = Pelea capreolus, RARU = Redunca of. arundinum, RFUL = Redunca
Sulvorufula, HLEU = Hippotragus leucophaeus, HEQU = Hippotragus equinus, ABUS = Alcephalus buselaphus,
DDOR = Damaliscus sp., MPRI = Megalotragus priscus, CCON = Connochactes (Connochaetes) sp.,
TSCR = Tragelaphus seviptus, TSTR = Tragelaphus strepsiceros, TORY = Taurotragus oryx, SCAF =
Syncerus caffer, PANT = Pelorovis antiguus, AAUS = Arnridorcas australis, OARI = Ovis aries.]
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TasLe 7. Bovid gpccies with loa(‘iings‘ > 0,71 on one or other Varimax rotated principal component in the six
component solution of the Klasies River Mouth and Nelson Bay Cave species frequency matrix, There were
no species with high negative loadings on any component

COMPONENTS
I 2 3 4 5 6
Oribi Klipspringer Southern reedbuck | Eland Gryshok Hartebeest
Vaalribbok Bastard hartebeest | Blue antelope Kudu Bushbuck
Mountain reedbuck | Springbok Cape buffalo Giant buffalo
Roan anteiope

the levels that were included. The multivariate pro-
cedure used to search for covarying groups of species
was principal components analysis, performed on the
University of Chicago's IBM 373{168 Computer using
the method ‘PA1’ and appropriate options of the sub-
programme ‘FACTOR’ from the Sratistical Package
for the Social Sciences (Nie et al, 1975). The resuits of
a principal components analysis are a series of “‘com-
pouents’ to which each of the original variables (in this
case species) is correlated to a greater or lesser degree.
The strength of correlation is expressed by a loading or
weight varying between —1,00 and +1,00. Variabtes
that [oad highly on a particular component are
ptesumed to vary together in a systematic way.

Table 7 presents the six component solution of the
Klasies and Nelson Bay bovid data ‘simplified’ so that
only species with loadings = G,71 on a {Varimax
rotated) component are listed. This means that every
species in Table 7 has more than 509 (= 0,71 » 0,71)
of its frequency variation explained by the component
on which it is listed, which makes it reasonably likely
that it is meaningfully associated with other species on
the component. The number of components for inter-
pretation (and rotation) was determined by the num-
ber with eigenvalues close to or greater than 1. {The
eigenvalue of the sixth initial component was actually
slightly less than 1 (0,91), but was closer to the eigen-
value of the &fth component {1,13) than to that of the
seventh (0,53), leading me to choose the six component
solution.) Together, the six initial components
explained 86,9% of the variance in the original bovid
species matrix.

Examination of the raw frequencies that were used
to generate the principal components indicates that
some of the associations of species in Table 7 were
determined mainly by Nelson Bay data and pertain to
interpretation of the Klasies material only in pointing
to potentially interesting differences between Klasies
and Nelson Bay. Thus, for example, the assocjation of
oribi, vaalribbok, mountain reedbuck, and roan (en
Component 1) has been determined mainly by the
covariation of these species in the 14000 to 8000 B.P.
{Albany Indusiry) levels of Nelson Bay. The roan is
completely absent in the Klasies fauna, perhaps
becanse it failed to penetrate south of the Cape Folded
Mountains until e. 14000 B.P., after which it may have
been common for only a few millenniums, The oribi,
vaalribbok, and mountain reedbuck are generally less
abundant in levels in which they occur at Klasies than
in levels in which they oceur at Nelson Bay, This may
be due to subtle vegetational differences or to cultural
differences between the Klasies and Nelson Bay
hunters. In the case of the vaalribbok and mountain
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reedbuck, it might also reflect the rockier, mote rugged
relief of the immediate vicinity of Nelson Bay.

The association between klipspringer on the one
hand and bastard hartebeest and springbok on the
other (on Component 2) is due mainly to the co-occur-
rence of these creatures in the 18000 to 14000 B.P.
{Robberg Industry) levels of Nelson Bay. In a sense
the association is spurious since the klipspringer
probably occupied the rocky cliffs in which the cave
itself is located, while bastard hartebeest and springbok
lived on the surrounding grassy plain. The association
came about because all three specics were probably
similarly (adversely) affected by the relatively dramatic
vegetational changes that occurred near Nelson Bay,
beginning c. 14000 B.P. None of them occor in Nelson
Bay deposits younger than 12 000-10000 years. Klip-
springer <oes not occur at all at Klasies, perhaps
because the near-by topography was less suitable than
at Nelson Bay or perhaps because the Klasies sequence
nowhere intersects ‘full glacial’ vegetational conditions
like those reflected in the 13000-14000 B.P. deposits
of Nelson Bay.

The remaining associations (on Components 3
through 6) are determined at Jeast as much or more by
Klasies a5 by Nelson Bay data. Covariation of reed-
buck, blue antelope, and Cape buffalo (on Campaonent
3) probably reflects a common preference for habitats
with good cover or shade near water and perhaps also
dietary concentration on less palatable grasses. Grys-
bak and bushbuck (on Component 5) are very closely
associated today in relatively closed vegetational sei-
tings in the south-central Cape. A priori, it might seem
strange that hartebeest would occur by itself (on
Component 6) rather than with other open-country
grazers, especially bastard hartebeest and springbok
(on Component 2). However, data from several
southern Cape sites, including Klasies and Nelson Bay,
suggest that hartebeest was locally more common in
interglacials, while bastard hartebeest, springbok, and
wildebeest were more common in glacials. The failure
aof hartebeest to covary with bastard hartebeest and
springbok may therefore reflect differences in tempera-
ture tolerance. Wildebeest is the only species in the
analysis which failed to have a loading of = 0,71 on
any component, but it is probably significant that its
highest loading (0,59) occurs on Component 2 with
bastard hartebeest and springbok. I suspect the addi-
tion of more data (additional stratigraphic levels) to
the analysis would have brought out the association of
wildebeest and these other species more clearly.

Perhaps the most interesting association in Table 7
is the one among eland, kudu, and giant buffalo (on
Component 4). Covariation between ¢land and kudu



was perhaps predictable, but ¢ priori the enormous
hornspan and moderately high-crowned teeth of the
giant buffalo would suggest more likely association
with apen-country grazers such as wildebeest, bastard
hartebeest, and springbok. It is possible the grouping
of giant buffalo with kudu and eland is an artefact of
the mathematics on this particular set of data, and
clearly such an unexpected result should be checked
with data from other sites. For the moment, in so far
as the bhivariate (progduct-moment} correlation cocffi-
cients between species generated as an intermediate
step in the principal components analysis support at
least the association between giant buffalo and eland,
pethaps the possibility should be considered that, like
the eland, as recently studied by Hillman (1974), the
giant buffalo preferred relatively open country with
substantial islands and galleries of tree and shrub
growth to which it gravitated for shade, if not for food.

Subsistence Implications of the Klasies Fauna

The information on Middle Stone Age subsistence
that Klasies River Mouth has provided deserves
special attention because it includes the oldest known
evidence for the systematic exploitation of marine
resources. The inferred antiquity of coastal resource
exploitation at Klasies is on the order of 125 000 years,
and it may in fact date from a time not long after
people first began to make extensive use of aquatic
foods. In both Europe and Africa, Acheulian sites
presumed to have been near the sea at time of occupa-
tion have so far failed ta provide evidence of mare than
incidental coastal exploitation (Jsaac 1971), The evi-
dence from Klasies is especially interesting because it
may shed some light on the evolution of marine
resource utilization. Thus, shells, seal bones and
penguin bones are abundant, while fish bones and
those of flying birds are relatively rare. In the Klasies
LSA levels and also in other Holocene and terminal
Pleistacene sites on the southern Cape coast with

amounts of seal and shell comparable to that in the
Klasies MSA. levels, fish remains are abundant to
superabundant, and penguin, though present, is far
subordinate in frequency to cormorant, gannet, etc.
{Avery, in prep.). The implication may be that active
fishing and fowiing (for airbarne birds) was beyand the
technological capabilities of the early Upper Pleisto-
cene inhabitants of Klasies River Mouth. An estimate
of just when active fishing and fowling came about
may not be obtainable since the relevant sites, dating
by inference to the middle or later Upper Pieistocene,
are probably under water.

The terrestrial creatures they hunted provide further
insight into the subsistence activities of the Kiasies
MSA people. Like later inhabitants of the region they
focused thejr terrestrial hunting primarily on the
artigdactyls, by far the most abundant available game.
It is very difficult to gauge their overall success in
hunting artiodactyls, first because ‘minimum numbers’
like those in Tables 1-4 probably seriously under-
estimate the actual numbers of animals kifled —many
more may be tepresented in the unidentifiable bane
and still others may never have reached the site —and
secand, because the size of the human group involved
and the total amount of time it spent at the site remain
unknown and perhaps unknowable. Still, some pos-
sible limitations on the hunting capabilities of the
Klasies people may be jmplied by the fact that, in
contrast io later peoples, they concentrated thejr
attention on the mast docile of the available large
bovids (eland) and largely ignored the {? too danger-
ous) suids, one or both species of which was probably
abundant in the vicinity. It is further interesting that
the eland remains belong overwhelmingly to adults,
while the other very large bovids —the huffaloes —are
represented to a very large extent by young to very
young individuals (Table 8). The age distribution of
the giant buffalo is particularly striking since there are
remarkably few individuals between new-barn (Class

TaeLe 8. The frequencies of bovids in different dental states in the Middie Stone Age levels of Klasies River

Mouth Caves 1, 1A, (B and 1C. [ = dP4 erupting to erupted, but essentially unworn; II = M1 erupting

to erupted, but essentially unworn; III = M2 erupting to erupted, but essentially unworn; IV = M3 erupting

to erupted, but essentially unworn; V = P4 erupting to erupted, but essentially unwarn: V1 = P4 in early to
mid-wear; VII = P4 in late wear

DENTAL STATES

1 1 I1I v v VI VII
Raphicerus melanotis, Cape grysbok 4 7 18 24 12 14 1
Qurebia ourebi, Oribj oL — — — — i — —
Pelea capreolus, Vaalribbok . . . . - 1 2 4 2 3 -
Redunea cf, arundinum, Southern reedbuck — 4 3 1 2 7 —
Redunca fulvorufula, Mountain reedbuck . 1 1 2 1 — 2 -
Hippotragus leucophaeus, Blue antelope 8 9 12 10 1 2 11
Aleephalus buselaphus, Hartebeest . L 1 1 2 — 3 -
Damaliseus sp., Bastard hartebeest — — — 3 1 1 —
Connochaetes sp., Wildebeest 2 2 4 4 — 7 |
Antidoreas sp., Springbok — — i 1 — 2 —
Tragelaphus seriptus, Bushbuck — —_ 2 11 8 8 —
Tragelaphus strepsiceras, Kudu 4 4 — 2 — 3 —
Taurotragus oryx, Eland . 10 1¢ 13 20 23 6 14
Syncerus caffer, Cape buffalo 2t 3 4 6 5 16 5
Pelorovis antiquus, Giant buffalo 28 2 2 4 4 21 6
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Tance 9. The minimum numbers of small bavids {grysbok and oribi) represented by various skeletal elements
in the different Middie Stone Age levels of Klasies River Mouth Cave 1

13 14 15 16 17a 17h 37 38/39 Toral
Frontlet -— 2 3 3 1 2 1 — 12
Occipital — — — ~ 1 — — — {
Maxilla . — 13 &6 1 3 3 1 - 27
Mandible — 19 12 5 7 — k] — 46
Atlas — & 1 H 2 — — - 10
Axis., . . . . . — 2 3 2 2 1 — 2 12
Cervical vertebrae 3-7 1 2 1 1 1 - 1 1 8
Thoracic vertebrae — 2 | 2 1 1 1 1 9
Lumbar vertebrae . 1 2 1 1 I 1 1 1 9
Sacral vertebrae — 1 — 1 — 1 — — 3
Cauadal vertebrae . — — - — - — e — —
Scappla. . . . — 19 13 11 5 6 — — 54
Proximal humerus. — 1 2 — — — 1 — 4
Distal humerus 1 3 5 7 4 1 1 — 24
Proximal radius — 2 — 1 — 2 i 1 1
Distal radius 1 1 — 2 - 1 1 - [
Proximal ulna . —- 2 3 2 3l — — — 10
Carpals . . . . . — — — — - — — — -
Proximal metacarpal . — 1 — 1 1 1 — — 4
Distal metacarpal . — 1 - 1 — 1 — — 3
Innominate. A - 9 6 5 3 4 2 1 10
Proximal femur — 4 4 2 3 — — 1 i4
Distal femur — 3 3 5 1 - i — 13
Patella . . — - ~ - 1 — — — 1
Proximal tibia . — 1 2 4 3 — i 1 12
Distal tibia . 2 2 2 3 2 1 1 — 13
Aseragalus . 1 1 2 3 1 § — — 9
Calcaneur . 1 6 5 3 3 1 1 - 20
Naviculo-cuboid 1 1 - 1 1 i — — 5
Other tarsals — — — — — — - - —
Proximal metatarsal — 2 - 3 — — — 1 6
Distal metatarsal . — 1 2 1 2 1 1 — 8
Phalanges . 1 1 1 t — 1 - — 3

) and physically mature (Classes V-VII}L The giant
buffale must have been an especially formidable prey,
and I have suggested elsewhere {(Klein 19745, 1975a)
that the Klasies MSA people perhaps met the chaitenge
by concentrating on females in advanced pregnancy or
even in the process of giving birth.

A hunting strategy concentrating on pregnant giant
buffale cows would have been particularly rational if
the giant buffalo had a restricted breeding season. In
an attempt to determine this and at the same time
establish whether people were only ai the site for
roughly the same, limited time each year, I measured
the crown heights of giant buffalo and other larger
bavid molars. If both canditions — seasonaily restricted
breeding and seasonally limited site occupation—were
met, then the distribution of crown heights for any
given tooth should be characterized by severa} more
or less equidistant modes. This is because seasonally
limited hunting of a seasonally breeding species would
result in the capture of individuals belonging to dis-
crete age cohorts separated by a period equivalent to
the length of the non-breeding season, a series of
maonths during which the teeth were wearing, but not
being returned to the site. Kurtén {1953) was probably
the first to use a multimodal disiribution of crown
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heights to infer seasonal breeding in a fossil species
(three species of Plioccene bovids from China). Among
athers, Voorhies (1969} and Reher (1974) successfully
applied the idea to Pliocene pronghorn antelope from
Nebraska and terminal Pleistocene bison from
Wyoming respectively, In contrast, none of the crown
height distributions [ established for Klasies giant
buffale or other larger bovids displayed clearcut
multimodality, perhaps because the samples of measur-
able specimens were too small or because they were
drawn from populations spread over tao long a time
interval.

The implications of Klasies body part data

Analysis of the frequencies of the body parts by
which a species is represented may provide insights
into how it was butchered or utilized by prehistoric
people. Even more basically, some understanding of
the causes of bady part frequency variation is esseatial
to the interpretation of species frequencies since they
are based on body part frequencies.

Tahles 9-24 present the minimum numbers of indi-
viduals represented by different body parts for various
taxa in the Middte Stone Age levels of Klasies Cave 1,
the only one of the Klasies sites to provide body part



Tanie 10. The minimum numbers of small medium bovids (vaalribbok, springbok, mountain reacdt?uck ?.nd
bushbuck} represented hy various skeletal elements in the different Middle Stone Age layers of Klasies River
Mouth Cave 1
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samples large enough for meaningful analysis.
{(Hominid remains have been omitted since they will
be treated in detail later by Singer.) I have not
attempted to analyse the Klasies | body part data
completely here, partly for reasons of space, but also
because a truly detailed apnalysis would require infor-
mation [ do not have, especially on the factors account-
ing for relative bone durability and on the particular
pre- and post-depositional destructive agencies to
which various bones were subjected. What [ have tried
to do is to isolate some of the more imporiant deter-
minants of body part frequencies in the bovids, which
are by far the commonest animals at Klasies.

(1) The effects of differences in bone density and time
of epiphyseal fusion

In a study of an assemblage of goat bones collected
around Hottentot villages along the Kuiseb River in
the Namib Desert, South West Africa, Brain (1967,
19695} argued that the relative infrequency of certain
bones versus others was [argely a reflection of differen-
tial bone density and of differences in time of epi-
physeal fusion (the two are in fact closely related, since
denser epiphyses are generally ones which fuse earlier
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and epiphyseal density tends to be greater after fusion).
Thus, distal humeri which are denser than proximal
humeri and which undergo epiphyseal fusion earlier in
bovids were much better represented than proximal
humeri (proximal humeri were in fact totally absent
from Brain’s sampie). For the same reasons of greater
density and earlier time of epiphyseal fusion, proximal
radii were more common than distal radii, proximal
femora than distal femora, and distal tibiae than
proximal tibiae in Brain's sample,

Given differences in density and in times of epi-
physeal fusion, the proportions of opposite ends of
bovid humeri, radii, femora, and tibiac would be
expected to vary among sites partly because of samp-
ling error, partly because the different ends might
reach sites in very different proportions to begin with,
partly because the age composition of fossil herds
might vary from site to site, and partly because the
destructive factors to which the bones were subjected
would vary among sites, In the case of Brain's goat
bones, he acted as the accumulator and picked up all
he could find. Roughly half the animals were juveniles
in which. epiphyseal fusion was certainly not complete.
The destructive factors were butchering by people,



Tance L1. The minitnum pumbcrs of large medium bovids {(southern reedbuck, blue antelope, kudu, hartebeest,
bastard hartebeest and wildebeest) represented by various skeletal elements in the different Middle Stone Age
layers of Klasies River Mouth Cave 1

13 14 15 i6 17a $7h 37 38/39 | Toral
Frontlet 2 3 — 5 2 4 2 2 20
Occipital — 3 - 2 3 1 I — 10
Maxilla . k) 7 3 9 5 6 1¢ 9 52
Mandible 5 11 3 9 9 g i3 14 T
A:l?.s — 3 1 3 2 — 1 - 15
Axis. . . . . . — 1 — 1 2 1 1 1 7
Cervical vertebrae 3-7 — 4 — 1 1 i 1 2 11
Thoracic vertebrae - 3 1 1 1 1 i 1 9
Lumbar vertebrae . — 3 — i 1 1 1 1 8
Sacraf vertebrae - 3 — — I - 1 — 5
Caudal vertebrae . — 1 1 — — 1 1 - 4
Scapula. . . . - 15 3 7 4 5 7 4 41
Proximal humerus. — — — L 1 1 — | 4
Distal humerus 1 6 2 1 2 —~ 2 4 18
Proximal radius 1 2 — — 1 — 2 3 9
Distal radius — 2 1 — 1 1 2 3 10
Proximal ulna . — 4 2 i 1 — 2 1 11
Carpals . . - 1 1 1 — 2 2 4 11
Proximal metacarpal . 1 5 2 2 2 2 2 5 21
Distal metacarpal . - 2 - 2 1 1 1 3 18
Innominate. 1 3 1 2 1 3 3 3 22
Proximal femur - 2 — 1 3 1 1 1 7
Diistal fermur — 2 — 1 3 1 1 1 9
Patelfa . — 1 — 1 — 2 1 1 6
Proximal tibia . - 2 — — 1 2 1 2 8
Distal tibia . — 9 2 2 1 2 5 é 27
Astragalus . — 7 2 3 2 3 5 10 32
Calcaneum. 1 5 2 k! 1 1 3 6 22
Naviculo-cuboid — 1 — 2 2 i 3 3 12
Other tarsals 2 - — 1 — — — 1 4
Proximal metatarsal — 3 2 1 2 1 1 7 17
Distal metatarsal . — 1 2 — i 1 1 2 8
Phalanges . 1 2 1 1 1 1 2 2 1

chewing and digesting by people and dogs, and
exposure to the elements on the surface around
villages. In the case of Klasies, the collectors were
Middle Stone Age hunter—gatherers who did not neces-
sarily concentrate all the'bones that were available to
them (se¢ below), and the destructive factors included
not only butchering, chewing, and digesting, but also
posi-depositional leaching, trampling, and burning to
a degree o in a form not applicable to Brain's sample,
Also, the Klasies bovids include a different proportion
of individuals whose epiphyseal fusion was probably
complete. Still, even a rapid examination of Table 25
shows that, as in the case of the Kuiseb goats, those
ends of bovid long bones at Klasies which are denser
and fuse earlier tend to be more common than their
less dense opposite ends that fuse later.

For Brain’s goats and probably also for the bovids
represented in Table 25, the differences in densjty and
in time of epiphyseal fusion are greatest for the oppo-
site ends of the humerus and tibia, and least for the
opposite ends of the radius and femur. It is not sur-
prising therefore that the greatest frequency dis-
crepancies at KlasieS-are between the opposite ends
of the humerus and of the tibia. The last row of
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Table 25 divides different-sized Klasies bovids between
ones in which little or no epiphyseal fusion had
probably taken place (dental age categories I and I1)
and ones in which some or all epiphyses were probably
fused (dental age categories III through VII). Com-
parison of the bottommaost row of Table 25 with higher
rows will show that as the percentage of Class [ and 11
individuals increases there js a tendency for frequency
discrepancies between opposite epiphyses of the same
bone 1o increase as well. (The highest percentages of
Classes I and II are for the Large and Very Large
Bavids which also exhibit the greatest frequency dis-
crepancies between ends of the same bone.) This js the
expected result if relative density is playing an import-
ant role in determining frequency discrepancies among
body parts.

(2) The effects of species size

Based on summary data from Tables 9-13, Figore 3
clearly suggests that the pattern af bady part represen-
tation at Klasies differs according to the size of the
bovid being considered. In order to evaluate the data
in the figure more fully, T applied two tests to deter-
mine the likelihgod that the differences between bovids



of any two size categories were statistically significant.
The first test, ‘chi-square’, took into account only the
frequencies of different bady parts as they are presented
in the figure. The second test, ‘Kolomogarov-Smirnov’,
tock into account both the frequencies and the par-
ticular way in which the bady parts have been arranged
in the figure, from scapula down to carpals and smaller
tarsals. From the figure, it is obvious that this arrange-
ment reflects the order of relative representation of
body parts in. small bovids, from the most common
body part to the least common. The Kolmogorov-
Smirnov test thus in part determines the likelihood
that the relative order of body part representation
characteristic of the small bovids also characterizes the
ather size groups.

The results of the chi-square and Kalmogorov—
Smirnov tests are presented in the caption of Figure 3,
In combination with an intuitive appreciation of the
figure, the statistical results suggest that small and
small medium hovids are characterized by roughly the
same patterns of relative body part representation.
Large and very large bovids are also very similar to
ane another in relative body part representation, but
strikingly different from small and small medium
bavids. The pattern of body part representation in the
remaining size category—large medium bovids —can
be shown to be significantly different from all the
others when only frequencies are considered (chi-
square}, but is not significantly different from the
pattern in the small medium bovids when both fre-
quencies and the order of presentation in Figure 3 are
taken into account (Kolmogorav-Smirnoy). Owverall,
in combination with a subjective evaluation of Figure 3,
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the statistical results suggest to me that the pattern of
body part representation in the large medium bovids
is roughly intermediate between that of the smaller and
that of the larger bovids.

As a first step in interpreting the differences in
relative body part representation among the differenc-
sized bovids, [ collapsed the data in Tables 9-13 and
Figure 3 into Table 26. This table presents the relative
frequencies of major regions of the skeleton for each
bovid size category. Supported by chi-square results I
have not presented here, the numbers in Table 26
suggest that the ratio of cranial to postcranial parts
increases, while the ratio of limb-bones (o foot-banes
decreases with size of bovid. The statistical significance
of the relationship between increasing size and an
increase in the ratio of cranjal to postcranial parts
appears particularly clearcut. There are no obvious
size-related trends or significant differences among the
various size categories in the relative representation of
maxillae versus mandibles, axial versus appendicular
elements, or fore limbs versas rear limbs.

I believe that the differencesin thecranial/postcranial
and limb-boneffoat-bone ratios among bovid sjze
categories at Kiasies reflect mainly what Perkins and
Daly {1968) have called the ‘schlepp effect’. Basically,
they postulated that huniers were likely to bring home
smaller animals intact, but they would probably bring
back only selected parts of larger animals. This is
because larger animals would be buichered at the
place of the kill and the less useful parts would be left
there. Tn documenting the operation of the ‘schlepp
effect’ at the early Holocene {"Neolithic”) hunters’ site
of Suberde in Turkey, Perkins & Daly shawed specifi-
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Fig. 3. The minimum numbers of different-sized bovids represented by different skeletal elements in the Middle

Stane Age depasits of Klasies River Mouth Cave 1. The results of chi-square and Kolmogorov-Smirnov tests

for the significance of differences in relative frequencies between the different size categories are presented below.
Values indicating differences significant at the 0,05 level or below are underlined.

Chi-square results

Small Medium 23,31
Large Medium 76,30 57,49
Large 24995 18760 98,66
Very Large 147,53 120,19 7164 37,67
Small  Small Large Large
Medium Medium
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Kolmogorov-Smirnov results

Small Medium 1,13
Large Medium 2,33 0,86
Large 145 232 2,63
Very Large 342 240 203 04l
Small Small Large Large
Medium Medium




Tabik 12. The minimum numbers of large bovids (Cape buffalo and eland) represented by various skeletal
elements in the different Middle Stone Age layers of Klasies River Mouth Cave 1

3 ] 14 Loas |16 | 172 [ 170 | 37 | 3839 | Towt
Frontlet — 2 — 3 I i 1 - 8
Qceipital — 5 — k! 1 3 3 2 17
Maxilla . 5 25 8 26 4 7 10 8 93
Mandible 5 29 12 25 16 13 15 14 129
Atlas i 4 - 1 — — — 2 8
Axis. L. — 3 — 3 3 — 2 — 13
Cervical vericbrae 3-7 — 5 2 2 1 1 1 1 13
Thoracic veriebrae — 2 1 i 1 1 1 — 7
Lumbar vertebrae . - 4 - 2 1 1 1 1 10
Sacral vertebrae — 2 — 1 1 1 - — 5
Caudal vertebrae . — 1 1 I 1 — 1 1 6
Scapula . . - 8 — 2 2 2 2 2 18
Praximal humerus. — 4 — — —_ — 1 1 6
Distal humerus 1 8 - 7 1 1 3 — 19
Proximal radius — 16 1 3 1 2 [ 2 k]
Distal radius 1 8 2 1 - 1 1 1 15
Proximal ulna . - 11 3 6 1 2 10 — a3
Carpals. . . . . 1 18 4 9 3 6 4 4 49
Proximal metacarpal . — 14 2 6 3 7 7 10 49
Distal metacarpal . — 9 — 6 2 2 4 3 26
Innominate. — [ - 1 1 1 3 3 17
Proximal femur 1 7 — 5 l — 1 — 15
Distal femur — 4 — 2 2 — 3 i 12
Patella . . — 7 1 é 2 1 2 4 23
Proximal tibia . — 2 — — — 1 — — 3
Distal tibia . — 13 2 6 2 5 2 2 1
Astragalus . 1 i 1 8 3 3 4 3 54
Calecaneurn . — 13 2 1 1 6 1 5 il
Naviculo-cuboid 1 9 2 4 3 3 3 2 29
Other tarsals — 3 1 4 4 1 3 3 20
Proximal metatarsal - 17 — 5 1 6 6 [ 41
Pistal metatarsal . — 3 1 1 1 3 i - 10
Phalanges . 1 8 3 4 2 2 3 4 27

cally that larger bovids tended to be represented dis-
proportionately well by their foot-bones versus leg-
banes, just as at Klasies. They postulated that the
Suberde people discarded many larger bovid limb-
bones at the Kill sites, but brought back the feet either
as handles in the skins (used as carrying containers
for the meat?) or because the feet were particularly
valued, perhaps as sources of sinews. for sewing. [t is
possible that one or the other explanation for a dis-
proportionately high representation of larger bovid
feet also pertains to Klasies.

Beyond feet, it appears that the Klasies people
selectively brought back larger bovid skulls (as com-
pared to posteranial elements). The reasons for this
may only be imagined with the data on hand, but
frequent damage on larger bovid dental crowns sug-
gests that a desire to have the jaws for use as tools may
have played a role.

The relatively consistent under-representation of
maxillae versus mandibles in all the Klasies bovids is
prabably due to the greater durability of the mandible
in a)l species. The tendency for nearly equal representa-
tion of rear limbs and fore limbs probably reflects the
comparative durability of various fore-limb and rear-
limb elements in each size of bovid and the failure of
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the ‘schlepp effect’' to favour one extremity over the
other. The reasons for the apparently consistent under-
representation of axial vs. appendicular elements are
discussed in the next section.

(3 The effects of site type: ‘occupation sites’ versus
‘killfbutchery sites’

If the ‘schlepp effect’ indeed operates with respect
to larger bovids, then it is reasonable to expect that
there would be significant differences in relative body
part frequencies between a ‘base camp” or ‘occupation
site’ like Klasies 1 and a *kill or butchery site’ accupied
by people with similar cultural affinities. I know of
only ane probable Middle Stone Age Xill site in sub-
Saharan Africa from which data on large bovid
skeletal part frequencies are available. This is Duine-
fantein 2, located near Melkbosstrand in the south-
western Cape (Klein 1976). Although the Duine-
fontein 2 sample is small (reflecting the small scale of
the excavations so far), supported by chi-square results
1 have not presented here, Table 27 at least suggests
that it is complementary to the Klasies 1 sample in the
relative representation of large bovid cranial and post-
cranial elements, that is, the possibility exists that the
crania which are ‘over-represented’ at Klasies 1 were



TaecLe 13, The minimum numbers of very large bovids {(glant buffalo) represented by various skeletal elements
in the different Middle Stone Age layers of Klasies River Mouth Cave 1
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Occipital
Maxilla .
Mandible
Atlas L.
Axis. . . . . . . —_
Cervical vertebrae 3-7
Thaoracic vertebrae . . —
Lumbar vertebrae . . . | —
Sacral vertebrae . . . —
Caudal vertebrae . . . —
Scapula. . . . . .| —
Proximal humerus. . . -
Distal humerus . . . 1
Proximal radins . . . —
Distal radius . . . . —
Proximalutna . . . . —
Carpals. . . . . . 1
Proximal metacarpal . . | —
Distal metacarpal . . . | —
[nnominate. . . . .| —
Proximal femur . . .| —
Distal femur . . . . -
Patella . . . . . . —
Proximal tibta . . . .| —
Distal tihia. . . . .| —
Astragalus . . . . | -
Calcangum . . . . . -
Navienlo-cubaid . . . —
Other tarsals . . . . —
Proximal metatarsal . . —
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TABLE_ 14. The minimum numbers of hippopotamus represented by various skeletal elements in the different
Middle Stone Age layers of Klasies River Mouth Cave |. Flements not listed do not accur in any layer

13 14 13 | 16 17a 17b 37 38739

Maxilla . . . . . . . . . -
Mandible . . . . . . . . -
Radius . . . . . . . . . —
Carpus . . . . . . . . .| -~
Metacarpus . . . . . . . . -
Innominate . . . . . . . | —
Patella . . . . . . . . . — - —
Astragalus . . . . . . . . — —
Calcaneum . . . . . . . . -
Other tarsals . ., . . . . | —
Metatarsus . . . ., . . . . —
Phalanges . . . . . . . . —

1 2 3 1
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TABL!E 15. The minimum numbers of suids (bushpig and warthog) represented by various skeletal elements in
the different Middle Stone Age layers of Klasies River Mouth Cave 1. Layers net listed are ones in which no
suid remains occurted. Skeletal elements not listed are ones that do not occur in any layer

14 15 37 318139
Maxila . . . . . . . . .| — — — 3
Mandible . . . . . . . .| — 2 2 2
Metacarpus . . . . . . . .| — — - 1
Ferurr . . . . . . . . . L 1 1 —
Astragalus . . . . . . . .1 — - — 1
Cafcaneum . . . . . . . .| — — n 1

TaRLE 6. The minimum numbers of quagga and rthino represented by various skeletal elements in the different
Middle Stone Age layers of Klasies River Mouth Cave 1. Layers not listed are ones in which no equid ar rhino
remains occurred. Skeletal elements not listed are ones that do not oceur in any layer

Quagga Rhino
14 16 | 17a | 37 |38/39 14 16 17 37
Maxilla . - — — — — 2 — 1 1
Mandible 1 — i — - _ 1 1 _
Calcaneum . 1 — — — — 1 — - _
Smaller tarsals . L — — 1 — — 1 — — —
Phalanges . . . . . . . — - — 1 1 1 1 — -

Tapie 17. The minimum numbers of rock hyraxes represented by different skeletal elements in the various
Middle Stone Age layers of Klasies River Mouth Cave 1. Elements not listed are ones that do not occur in

any layer
13 14 i35 16 17a 17b 37 18/39
Maxilla . . . . . . . . 2 14 3 15 2 1 1 2
Mandible . . . . . . . . k] 15 5 8 2 2 2 2
Atlas . . . . . . . . . . — 1 1 2 — — — —_
Cervical vertebrae 3-7. . . . .| — 1 - — — — — —
Thoracic vertebrae . . . . . .| — 1 — — — — — —
Sacral vertebrae. . . . . . .| — - I 1 - - — —
Scapufa . . . . . . . . .| = 1 — 2 1 1 - —
Humerus. . . . . . . . - 2 12 1 7 - 2 1 1
Radins . . . . . . . - .| = — — i — — — —
Una. . . . - . « « .« .| - 2 2 — — — — —
Innominate . . . . . . . . — 5 — 4 1 1 1 —
Femur . . . . . .+ < < . 1 12 4 11 3 & b i
Tibia. . . . . .« . . - — 6 2 6 2 - 1 —




TapLE 18. The minimum numbers of leopards represented by various skeletal elements in the different Middle
Stone Age layers of Klasies River Mouth Cave 1

13

—
E

15 16 17a 17b 37 38/39

Maxilla . . . . . . . . .| -
Mandible . . . . . . . .| —
Atlas. . . . . . . . . .t -
Axis . . . . . . . . . 1 =
Cervical vertebrae 3-7 . . . . .} —
Thoracic vertebrae . . . . . .| —
Lumbar vertebrae . . . . . .1 —
Caudal veriehrae . . . . . .| —
Ribs . . . . . . . . . ] -
Seapula . . . . . . . . .| -
Humerus. . . . . . . . . 1
Radins . . . . . . . . .| —
Una. . . . . . . . . .| =
Carpus . . . . . . . . .| —
Metacarpus . . . . . . . . ] —
[nnomipate . . . . . ., . .| —
Feur . . . . . . . . .| —
Tibia. . . . . . . . . .| =
Fioula . . . . . . . . . —
Astragalus . . . . . . . .| —
Calcaneum . . . . . . . .| -
Othertarsals . . . . . . .| —
Metatarsus . . . . . . . . —
Phalanges . . . . . . . . -
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TasLe 19. The minimum numbers of smaller felids {caracal and wildeat) and hyena represented by various

skeletal elements in the different Middle Stone Age layers of Klasies River Mouth Cave |. Layers not listed

are ones in which no smaller felid or hyena remains occurred. Skeletal elements not listed are ones that do not
accur in any layer

Caracal Wildeat ] Hyena

14 15 i7a 14 14 16 37
Maxilla. . . . . . . .| — - — — 1 1 —
Mandible . . . . . . .t ~ — - —~ 1 — _
Seapula. . . . . . . .|~ - - | — - —
Humerus e 1 — — 1 — —
Upa . . . . . . . . 1 - — - 1 1 —
Innominate. L. 1 — — _ — — _
Metatarsus. . . . . . . — — 1 — — — —

Tanre20. The migimum numbers of mongooses represented by different skeletal elements in the various Middle
Stone Age layers of Klasies River Mouth Cave [, Layers naot listed are ones in which no MONEQ0se ramains
occurred. Skeletal elements not listed are ones that do not aceur in any layer,

)
Egyptian mongoose Cape grey mongoose —‘ Water mongoose
g r

14 15 16 14 16 17a 17b 14 19
Maxilla . . .| —~ — — - i — — — _
Mandible . . . - 1 1 - — 1 1 1 1
Humerus | — 1 1 i — — — — —
Innominate 1 — — — — — _ _ —
Femur. . . . — — — 1 — — _ . -
Tibia . 1 — 1 2 — — — — —




TaBLE 21. ﬂThe minimum numbers of otters and honey badgers represented by different skeletal elements in the
various Middle Stone Age layers of Klasies River Mouth Cave 1. Layers not listed are ones in which no otter
or haney badger remains oceurred. Skeletal elements nat listed are ones that do not oceur in any layer

Otter Honey badger

—
=

i4 15 17a 17b 37 14 16

Braincase fragments . . . . 1 —
Mandible . . . . . . . — 1
Atlas . . . . . . . .| = —
AXis. . . . . . ... — —
Seapula. . . . . . . .| — —
Humerus . . . . . . . 1 —
Upa . . . - . . . .| = —
Fernur . . . . . . . .| — -
Tibia . . . . . . . .| — —
Astragalus . . . . . . .| = —
Calcaneum . . . . . . .| — —
Metatarsus. . . . . . . — —_
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TasLe 22. The minintum numbers of seals represenied by various skeletal elements in the different Middle
Stone Age layers of Klasies River Mouth Cave |

13 14 15 16 17a 17h 37 38{39 | Total
Occipital . . . . - . — 2 1 — i 1 - 1 6
Maxilla . . . . . ] — 5 1 2 1 1 2 2 14
Mapdible. . . . . .| — 10 1 10 2 2 4 2 3
Atlas . . . . . . . - 4 — 1 — ] 3 2 i1
Axis . . . . . . | o= 4 — 1 1 1 2 — 9
Cervical vertebrae 3-7 . . | — - — 2 — — 2 1 5
Thoracic vertebrae . . . | — 1 — 1 1 { 1 1 6
Lumbar vertebrae . . .| - 2 - 2 — 1 2 1 8
Sacral vertebrae . . . .| — 1 1 — — — — — 2
Caudal vectebrae. . . . | — — — 1 | — — - 2
Scapula . . . — 18 3 8 — — 6 2 37
Proximal humerus PN 2 17 4 i5 4 4 7 3 56
Distal humerus . . . . 3 20 2 17 4 4 7 3 &0
Proximal radius . 13 12 2 é 4 2 41 2 35
Distal radius . — 10 2 4 4 1 5 3 29
Proximal ulna & 1 3 1 2 4 1 18
Distalulpa . . . . | — 5 2 4 3 2 5 — 21
Carpals . . . . . .. ™ 2 1 1 2 — 4 I 11
Metacarpals . . . . . L 4 3 3 2 3 3 3 22
Innominate — 7 1 7 - 2 5 4 26
Proximal femur . . . . — 7 5 8 1 3 3 2 29
Distal femur . . . . . — 11 5 8 2 4 3 4 37
Pateila. — — 1 | — - — — 2
Proximal tibia . 2 ] — 4 — 1 2 1 16
Distal tibia . . . . . 1 4 1 1 — i — — 9
FProximal fibula . . - — — 1 — 1 — — 2
Distal fibula . 1 2 1 2 1 — 1 — 8
Astragalus — 3 P 3 — — i 1 12
Calcaneum [ — 4 1 3 2 — 2 — 12
Other tarsals . . . . . — 1 — 1 1 — 1 1 5
Metatarsals - . . . . — 3 2 2 1 1 2 2 13
Phalanges. . . . . - 1 1 i 1 1 i 1 1 8
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Fig. 4. The minimum numbers of large bovids represented by different skeletal elements in the Middle Stone

Age deposits of Klasies River Mouth Cave 1 and various North American Indian sites. (Data for the Dodd

site, Phillips Ranch, Buffalo Pasture and Rock Village from White 1953, 19544, 19545; data for the Casper
Site from Frison 1974.)

selectively removed from sites like Duinefantein 2.
More clearly, Table 27 shows that the izrge bovids at
Duinefontein 2 are relatively better represented than
thase at Klasies 1 by bones of the axial {versus appen-
dicular) skeleton. This suggests that axial bones
(especially vertebrae) of large hovids were among those
elerments more likely to be left at a kill site.

In arder ta examine this proposition more closely,
Thave undertaken a2 comparison between the body part
frequencies of the Klasies large bavids and those of
hison in several North American Indian sites. This
comparison {s made graphically in Figure 4 and in
tertns of major regions of the skeleton in Table 27.
The Indian sites are of twa types: a group of four—
Dodd (with three levels), Phillips Ranch, Buffalo
Pasture, and Rock Village —which are late pre- or
early post-European contact villages in the Dakotas,
and one — the Casper Site —which is 2 10 000-year-old
(‘Palecindian’) kill site in Wyoming. The choice of sites
for comparison was determined by the ease with which
published body part data could be compared directly
with those from Klasies and by the relatively’ large
sizes of the samples. For the village sites, the published
body part counts —the minimum numbers of indivi-
duals represented by each hody part {White 1953,
19544, 19344) —were calculated in exactly the same
way as those for Klasies. Far the kill site, T had to
caleulate some of the ‘minimum numbers’ counts
mysell from more general published body part data
{Frisan 1974), and except for mandibles, maxillae, and
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vertebrae, the figures for the kill site in Figure 4 and
Table 27 are only approximations. The list of body
parts on which there was frequency information from
the village sites determined the list that was included
in Figure 4.

Examination of both Figure 4 and Table 27 shows
that there is considerable variation among the North
American sites in the relative frequencies of various
body parts. However, the village sites differ from the
kill site and resemble Klasies in exhibiting numerous
and especially dramatic frequency discrepancies among
various body parts. The village sites are also like
Klasies in that bones in the lower half of the [ist in
Figure 4 tend to be substantially less common than
those in the upper half. In contrast, at the kill site,
bady parts represented in the lower half of the list
exhibit frequencies more comparable to those in the
upper half. A rapid examination of Figure 4 shows that
most of the body parts in the lower half of the list are
vertehrae of different kinds —the gross visual contrast
in the histograms derives mainly from the fact that
vertebrae are relatively much mare commen at the kill
site than at the village sites or at Klasies. The relatively
higher frequency of vertebrae at the kill sites is brought
out again in Table 27 where it can be seen that the
axialfappendicular ratio for the kill site is significantly
higher than for any of the other sites {except Duine-
fontein 2}. Although direct comparisans of published
data from yet further sites with the data in Figure 4
and Table 27 are oftén difficult because of the form



TABLE _23. Th_e minimum numbers of baboons, jackals, hares and elephants represented by different body parts in
ic various Middle Stone Age layers of K lasies River Mouth Cave 1. Layers not listed are ones in which no baboon,
jackal, hare or elephant remains occurred. Skeletal elements not listed are ones that do not occur in any layer

Baboon

13

—
-9

15

r

Jackall | Hare Elephant

17a 17b

Maxilla .
Mandible
Scapula .
Humerus
Radius .
Ulna
Metacarpus
Innominate,
Femur .
Tibia
Calcancum. .
Metatarsus .

e e L Tl T TR punp

1I|‘_.|Ifll,—-{’|_13

in which various authors present faunal information,
my reading on other sites has convinced me that the
tendency for axial bones, especially vertebrae, to be
left at the place a large animal was killed is very wide-
spread. Tt in fact reflects general structural principles
of the sketeton and of the distribution of meat and
marrow on and in it, so that the very same tendency
to leave axial bones behind not only characterizes
human hunters, but other large predators as well (see,
for example, Shipman & Phillips 1976).

Tahle 27 shows that the Klasies | axialjappendicular
and fore-limbjrear-limb ratios do not appear to differ
from those of the various Indian village sites any more
than they sometimes differ from one anather, The
observed variation in these ratios probably reflects
differences among accupation sites in post-depositional
destructive factors such as leaching, trampling and

burning, differences in the distance from a site at which
kills were ordinarily made, and differences in hunting,
butchering and food-preparation techniques as well as
the selection of different specific bedy parts for tool
use or manufacture. The exceptionally low axial/
appendicular ratios that characterize the Phillips Ranch
and Buffalo Pasture sites, for example, are direct
reflections of the large number of bison scapulae that
were modified to make agricultural hoes at those sites.
At the Rock Village site, located considerably to the
north in an area where farming was less practical
abariginally, modified scapulae (and scapulae in
general) were substantially less commeon, which may
be seen as at least partly responsible for the higher
axial/fappendicular ratio at Rock Village.

Klasies 1 does appear to fali significantly outside the
range of variation of the Indian Village sites in the

TapLe 24. The minimum numbers of porcupines 2nd mole rats represented by various skeletal elements in the
different Middle Stone Age layers of Klasies River Mouth Cave 1. Layers not listed are ones in which no
porcupine or mole rat remains occurred, Skeletal elements not listed are ones that do not occur in any layer

Porcupine

Mole rat

16

o
™

13

i7b 38/39 15 16 17

Maxilla

Mandible .

Axis . . . . .
Ceyvical vertebrae 3-7
Caudal vertebrae.
Scapula

Hurnerus .

Radius

Ulna

Innominate
Femur .

Patella.

Tibia .

Astragajus
Calcaneum
Metatarsus
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TagLE 25. The minimum numbers of different-sized bovids represented by proximal and distal ends of various
limb-banes in the Middle Stone Age deposits of Klasies River Mouth Cave 1 (data from Tables 9-13). The
last row contains the numbers of individuals in dental stages I and I1 (younger) and III-VIT {older) as defined

in the caption of Table 8

Small
Small Medium
Bovids Bovids
HUMERUS
Proximal. . . . . . 4 6
Distal prt 18
RADIUS
Proximal. . . . . . 7 g8
Distal . . . . . . 6 6
FEMUR
Proximal. . . . . . 14 9
Distal . . . . . . 13 12
TIBIA
Proximal. . . . . . 12 7
Distal . . . . . . 13 14
AGE CLASSES
Land 31 . . . 7(13%) 3 (7%
IIT through VII . 47 ki

Large Very
Medium Large Large Totals
Bovids Bovids Bovids
4 6 1 21
19 19 9 88
9 H 9 64
10 15 4 41
7 15 k) 48
9 12 3 49
8 3 I 1
27 32 5 91
28 (309} 36 {439 27 (529}
64 48 25

Tansk 26, The minimum numbers of individual bovids of different sizes represented by major regions of the
skeleton in the Middle Stone Age deposits of Klasies River Mouth Cave 1 (data extracted from Tables 9-13),
The figures in parentheses represent pertinent ratios.

Small Large Very
The minimumt number of individuals g mgjf Medium Medium L‘"’%’ @ Large
represented by the: ovids Bovids Bovids Bovids Bovids
Maxilla . 27 16 52 a3 24
) (a,58) 0,43) (0,73} (0,72 (0,44)
Mandible 46 i3 71 . 12¢ 47
Maost abundant cranial element 46 35 71 129 47
) {0,85) (0,76) {173 (2,38) (313)
Mast abundant post-cranial element . 54 46 41 54 15
Mast abundant axial element (g) . 30 21 22 17 7
(0,55} (0,45) (0,53) 0,31 (0,46)
Most abundant appendicular element (5)| 54 46 41 54 15
Most abundant limb-bone (¢} . 24 18 27 32 9
{1,20) (1,12) {0,84) (0,59} (0,60}
Most abundant foot-bone () . 20 16 32 54 15
Most abundant fore limb-bone (&) 24 18 18 49 15
‘ (1,20) {1,12) (0,56) {0,90) (1,07
Most ahundant rear limb-bone (£} . 0 16 12 54 14
MNOTES:
{a) Axial bones: vertebrae and innomipates.
(b) Appendicular bones: scapula, limb-bones, carpalsftarsals, metapodials, and phalanges.
{¢) Limb-bones: humerus, radius, ulaa, femur, and tibia.
{d) Foot-bones: carpalsftarsals, metapodials, and phalanges.
(e} Fore limb excluding scapula, but including carpals and metacarpals.

)]
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Rear limb excluding innominate, but including tarsals and metatarsals.



TaBLE 27. The minimum numbers of Cape buffalo and eland represented by major regions of the skeleton at
Klasies River Mouth Cave 1 and Duinefontein 2, Cape Province, versus the minimum numbers of bison
represeﬂted by the same regions at various North American Indian sites. (Klasies I and Duinefontein 2,
original data; Rock Village, Phillips Ranch, Buffalo Pasture and Dodd site, data from White 1953, 19544,
19544, Casper site, data from Frison 1974.) The figures in parentheses represent pertinent ratios

The minimum l‘ Kitliburchery sites’ *Occupation sites’
number of
individuals Casper Duine- |Kliasies [ Rock Phillips | Buftalo Dodd Site Foci
represented by: Site fontein2 |1 Village | Ranch | Pasture ¢
Monroe | Anderson|Stanley
Maxilla |7 2 93 62 5 25 12 15 3
092y (1,000 | ©7) ©39| @26 0,30 (0,22) (0,52) | (042)
Mandible . 77 2 129 158 19 82 55 29 19
Most abundant
cranial element . (77 2 129 158 19 82 55 29. 19
{1,48) {0,33) (2,39 (0,96) (0,24) (0,59) {0,593 {0,81) (1,27)
Mast abundant
postcranial element]48 6 54 164 78 138 59 18 15
Maost abundant
axjal element . . (52 6 15 23 7 6 11 ] &
{1,08) (3,00} (0,28) 0,14)|  {0,09) (0,04) (0,19} (0,22} (0,40}
Most abundant
appendicular
clement . |48 2 54 164 78 138 59 36 15
Moast abundant
limb-bone . 48 2 32 164 23 43 59 34 12
(1,02) (1,000 | (0,59 &4 | (LI (139 | 4,80 | ©054) | (1,33)
Maost abundant
foot-bone . 47 2 54 37 13 31 3 36 9
Mast abundant
fore-limb bone . |48 1 49 121 20 36 37 19 9
(1,02 (0,50 {(0,91) {0,74) {0,87) {0,84) {0,63) (0,53) (0,75}
Most abundant
hind-limb bone . |47 2 54 164 23 43 59 35 12

cranial/postcranial ratio, the limb-boneffoot-bone
ratio, and perhaps also in the mandible/maxilla ratio.
It is possible the higher proportion of mandibles at
Klasies is largely 2 result of the greater durability of
the mandible in the face of more intense post-
depositional destructive factors. To an extent, differen-
tial bone durability and post-depositional destruction
may also have raised the Klasies cranial/posteranial
ratio and lowered the limb-boneffoot-bone ene versus
the Indian sites. But I think the main cause of the
differences between Klasies and the Indian sites in
these last two ratios was the greater propensity of the
Klasies people to bring home large bovid skulls and
feet versus other skeletal elements,

In conclusion, it is clear that comparison of the
Klasies targer hovid body part frequencies with those
of the Indian sites supports the notion that the "schlepp
effect’ operated on the Klasies larger bovids, especially
in bringing about a low axial/appendicntar ratio. One
potential abjection that may still be raised, however,
is that the axial/appendicular ratio is similarly low for
the Klasies smaller bovids (Table 26} on which the
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‘schlepp effect’ is not supposed to have operated, at
least to the same extent.

In order to determine if the reasons for the low axial/
appendicular ratios were in fact likely to have been
the same for various bovids, I undertook an analysis
of the frequency variation of axial and appendicular
elemenis from level to level within the Klasies site.
Since such an analysis would obviously be mare
meaningful if the frequencies were relatively high and
exhibited a reasonable amount of variation, I merged
Tables 9 and 10 (with frequencies of small and small
medium bovid body parts) into one table, and Tables
12 and 13 (with frequencies of large and very large
bovid body parts) into another. Justification for the
mergers was that the relative body part frequencies of
small bovids were shown above not to differ signifi-
cantly from those of small medium bovids, and the
same was true for the relative frequencies of large and
very large bovid body parts.

Each of the merged tables was then submitted to
principal components analysis using the same com-
puter program and providing the same general



kinds of results discussed above in the section on the
palecenvironmental implications of the Klasies fauna.
The Klasies body part matrices are statisticaily less
than ideal for a principal components apalysis which
argues for caution in attempting detailed interpreta-
tions of the results. Additionally, to be convineing and
non-circular, detailed interpretations would require
mote independent information than 1 have on the
durability characteristics of different bones in relation
to the various pre- and post-depositional destructive
agencies to which they were subjected. I have therefore
not presented the detailed results here and have limited
myself mainly fo interpretations based on clearcut
contrasts between the two principal components solu-
tions (one for the smaller bovids and the other for the
larger ones). On a gross level, the two solutions
indicate that the pattern of covariation between
smaller bovid vertebrae and other bady parts 1s quite
different from the pattern of covariation between
larger bovid vertebrae and other body parts. Visual
inspection of the bivariate {product-moment) cor-
relation coefficients between vertebrae and other body
parts generated as an intermediate step in the principal
components analysis leads to the same conclusion. [t
follows that the reasons for the low axialfappendicular
ratios in the smaller bovids are almost certainly
different from those for the similarly low ratios in the
larger bovids. More particularly, while the low ratia in
the larger bovids is probably due mainly to the 'schlepp
effect’, in the smaller bovids it is probably due mainly
to the greater impact of pre- and post-depositional
destructive agencies on smaller bovid bones. Com-
pared to larger bovid vertebrae, smaller bovid ones
were prabably more likely to end up over or in the
fire ar in someone's mouth, and they would have been
less resistant to destruction from these factors than
various smaller bovid appendicular elements.

The principal companents solutions for the smaller
and larger bovid body parts show other gross differ-
ences besides those relevant to vertebrae. One interest-
ing contrast is that to account for a reasonable (and
the same) amount of variance in the ariginal body part
matrices requires more components for the smaller
bovids than for the larger ones. This suggests a-simpler
underlying structure —fewer important determinants
—behind the body part frequency variation in the
larger bavids. The much larger number of high positive
correlations that exist among larger bovid body parts
paints ta the same conclusion. Basically, I think the
mere camplex structure that apparently underlies the
smaller bovid data reflects the greater importance of
durability features in determining smaller bavid body
part frequencies. These features include nof just
density, but alsa probably size, shape, strength of
atiachment to other bones, and the likelihood chat
fragmentation will leave pieces that are still recog-
nizable. The reason that durability features were
probably more important for smaller bovid body parts
than for larger bovid anes is that smaller size itself
meant that smaller bovid parts were more susceptible
to destruction than larger bovid anes, particularly in
butchering and foad preparation. I plan to explore this
paint further in the analysis of comparable body part
data I have from oather southern African archae-
alogical faunas.
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Summary and Conclusions

The essentially modern taxonomic aspect of the
Klasies MSA fauna, with no more than a handfui of
extinct forms, in combination with its well-established
early Upper Pleistocene age, suggests strongly that
faunas such as the one from Elandsfontein {Hopefield),
containing a whole series of archaic and extinct forms,
are of Middle Pleistocene age, The presence of remains
of marine creatures throughout the Klasies MSA
sequence jndicates that the coast was never very far
away, though a relative reduction in marine remains
in the mest recent MSA levels may reflect the initiation
of coastline retreat {7 at the beginning of the Last
Gilacial). Fluctuations in the frequencies of different
kinds of antelopes and of equids in the MSA sequence
suggest changes in vegetation from more open (? at
the very end of the Glacial-before-Last or beginning
of the Last Interglacial} to more closed (? in the full
Last Interglacial) back to more open (7 in the earlier
Last Glacial). The Klasies MSA levels have provided
the earliest known evidence far the systematic exploita-
tion of marine resources, while at the same time
suggesting that MSA peoples exploited both marine
and terrestrial resources differently and perhaps less
effectively than LSA peoples n the same habitat.
Finally, at least for the MSA levels of Klasies |, it
seems probable that larger bovid hady part frequencies
were determined by the preferential return of selected
body parts {especially feet and skulls) to the site,
followed by relatively unintense pressure from destruc-
tive agencies, while smaller bovid body part frequen-
cies were determined by the return of more or less
whole carcasses followed by significantly more intense
pre- and post-depositional destructive pressures.
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