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The Ecology of Early Man
in Southern Africa

The relationship between man and environment is traced

through 3 million years of southern African prehistory.

The systematic study of prehistory in
southern Africa has been moving at an
ever increasing pace since the early part
of this century (/). It is widely appreci-
ated that the first and, for many years,
the only australopithecines came from
the area (2), and the still commonly used
subdivision of the sub-Saharan Stone
Age into Earlier, Middle, and Later parts
was devised originally on southern Afri-
can materials (3). Yet, in recent years,
spectacular discoveries of hominid fos-
sils and artifacts in Plio-Pleistocene con-
texts in East Africa have tended to ob-
scure the fact that prehistoric research in
southern Africa continues, with many
important new finds and advances in
knowledge. The purpose of this article is
to summarize this research, giving spe-
cial emphasis to recently uncovered evi-
dence for prehistoric relationships of
man to environment. The time interval to
be covered is the period between the
mid-Miocene and the present, and the
area is that which includes the modern
political units of South Africa, Lesotho,
Swaziland, South West Africa (Nam-
ibia), Botswana, Rhodesia, and southern
Mozambique (Fig. 1).
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The Miocene

The Miocene lasted from approxi-
mately 23 million to 5 million years ago.
In contrast to East Africa, southern Af-
rica is relatively poor in fossiliferous,
terrestrial Miocene localities. Until re-
cently, the principal ones were found on
the coast of South West Africa, south of
Liideritz. They provided small samples
of mostly micromammal bones of prob-
able early Miocene age (¢). In early 1976,
diamond prospectors in South West Af-
rica uncovered a new and potentially far
more important locality at Arrisdrift on
the Orange River, approximately 30 ki-
lometers from its mouth. The fossils lie
in a coarse alluvial gravel immediately
overlying bedrock and overlain by a se-
ries of finer, nonfossiliferous alluvial de-
posits. The fauna includes fish, reptiles,
birds, and at least 15 species of mammals
(5). The taxa identified so far suggest that
the locality is of mid-Miocene age, per-
haps broadly coeval with the Kenyan
site of Fort Ternan, which has provided
remains of Ramapithecus, believed by
many to be the oldest known hominid.
As yet, no primate remains have been
found in the Arrisdrift assemblage, but
the fauna suggests that the environment
was wooded and well-watered, one in

SCIENCE

which primates probably would have
prospered. Primate remains may yet be
discovered in the enlarged faunal sample
now being recovered.

The Early Pliocene

The early Pliocene lasted from approx-
imately S million to 4 million years ago.
Fossiliferous earlier Pliocene deposits
are rare in southern Africa. Limited oc-
currences have been recorded at
Kleinzee, not far south of the Orange
River Mouth (6), and at Virginia in the
northcentral Orange Free State (7), and
there is a very rich locality at Lange-
baanweg (8, 9), roughly 105 km north of
Cape Town. The fauna from the Varswa-
ter Formation at LLangebaanweg includes
invertebrates, fish, amphibians, reptiles,
birds, and no less than 75 species of
mammals. A minimum of 14 of the gen-
era and all the species of larger mammals
are now extinct. The archaic character of
the assemblage is given emphasis by the
presence of several essentially extra-Af-
rican taxa, including a bear, a large wol-
verine, a possible raccoon, a basically
Eurasian hyena, a peccary, and a bosela-
phine antelope whose closest living rela-
tive is found in India rather than in Af-
rica. Several taxa that occur in the Vars-
water Formation are also known in East
Africa, where they appear to have a po-
tassium-argon age of roughly 5 million to
4 million years ago. In the absence of di-
rect means of dating, this date stands as
the best available estimate of the age of
the Varswater fauna.

The faunal assemblage from the Vars-
water Formation is probably larger than
the combined assemblages from all the
contemporaneous East African local-
ities, but it differs from those assem-
blages in that it contains no australo-
pithecines (/0). There is no apparent
reason why australopithecine bones
should not have been incorporated in the
Langebaanweg deposits, most of which
were probably laid down in or near a riv-
er discharging into the sea near the site.
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Nor is it obvious that hominids could not
have lived in the paleoenvironment sam-
pled, which probably consisted mainly of
open woodland on an estuarine or river-
ine floodplain. At this stage in the inves-
tigation of the site, it seems possible that
hominids are absent simply because they
were unable to extend their range so far
south and west (32°58’S, 18°09'E) in this
time period, either because there were
insurmountable ecological barriers to the
north and east or because general climat-
ic conditions were unsuitable for them at
this distance from the equator. In this re-
gard, it is interesting that no australo-
pithecines have been found farther
north or south than 27°32', the latitude
south of the famous Taung site. I must
add in caution, however, that investiga-
tors at Langebaanweg still usually un-
cover at least one previously unrecorded
taxon each year. In addition, Lange-
baanweg, like many later sites in the
same region, is poor in primate remains
of every kind, the available sample con-

sisting of only two or three possible cer-
copithecoid teeth.

Considering the possibility that homi-
nids were absent or at least very rare in
the ancient Langebaanweg environment,
one feature of the fauna in general that
becomes especially interesting is the
very large number of carnivores. This
large number is reflected both in the
number of carnivore specimens and in
the ratio of the number of different carni-
vore species to the number of probable
prey species. Actual counts of individual
carnivores and prey animals have yet to
be made, but the frequencies of carni-
vore and prey taxa are reasonably well
established. Thus, excluding the smaller
taxa that probably fed mainly on insects,
micromammals, or plants, there are 20
carnivore species in the Langebaanweg
fauna. Similarly, apart from small prey
such as small rodents and other micro-
mammals, there are 27 potential prey
species. Similar counts based on the
large Middle Pleistocene faunal sample

from Elandsfontein, only 10 km south-
east of Langebaanweg, reveal 11 larger
carnivore species and 32 prey species
(11). For the extensively sampled Upper
Pleistocene—Holocene sites of the region,
the counts reveal 12 carnivore species
and 32 prey species (12, 13). These data
indicate that sometime between the early
Pliocene and the mid-Pleistocene there
was a substantial reduction in the diver-
sity of carnivore species and, if anything,
an increase in potential prey species. It
seems likely that the decrease in carni-
vore taxa was at least in part due to the
arrival and subsequent evolutionary suc-
cess of meat-eating hominids.

Later Pliocene and Early Pleistocene

The later Pliocene and early Pleisto-
cene lasted from approximately 3 million
to 1 million years ago. The principal later
Pliocene and early Pleistocene sites in
southern Africa are the five well-known
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Fig. 1. Approximate locations of the principal sites mentioned in the text.
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australopithecine caves—Taung in the
northern Cape, and Sterkfontein, Swart-
krans, Kromdraai, and Makapansgat in
the Transvaal. These sites contain few of
the archaic genera that have been found
at Langebaanweg, but they contain sev-
eral extant genera that are unknown at
Langebaanweg. There is thus no doubt
that the fossiliferous deposits at all five
australopithecine sites postdate those
of the Varswater Formation at Lange-
baanweg. Unfortunately, like Langebaan-
weg, the australopithecine sites have
not yet provided material suitable for
radiometric age determination, and a
recent geomorphologic attempt to date
them (I4) has met with serious ob-
jections (15). As at Langebaanweg, the
principal method of dating at the austra-
lopithecine sites consists of faunal com-
parisons with radiometrically dated sites
in East Africa.

Faunal dating of the South African
sites has always been difficult because of
sampling problems, of possible con-
fusion and mistakes in the identification
and classification of fossils from various
localities, and of the possibility that simi-
lar forms inhabited southern and eastern
Africa at different times (or different
forms at the same time). The dating is es-
pecially difficult now, however, because
it has become clear that the sedimentary
fills at each of the three most extensively
sampled sites (Makapansgat, Sterkfon-
tein, and Swartkrans) probably span
hundreds of thousands of years. Within
each fill, there are major sedimentary
breaks representing long intervals during
which there was no deposition (/16-24).
What this means is that the faunal sam-
ples from each site must be subdivided to
obtain meaningful age estimates. To
some extent, subdivision must be subjec-
tive since the samples were recovered
largely from spoil heaps rather than di-
rectly from the separate stratigraphic
units that are now recognized. Nonethe-
less, the most recent attempts at dating,
based mainly on the bovid remains (25,
26), indicate fairly clearly that the re-
mains of Australopithecus africanus,
represented at Makapansgat and Sterk-
fontein, are between 2 million and 3 mil-
lion years old. Australopithecus robust-
us, recorded at Swartkrans (27) and
Kromdraai (28, 29), is probably between
1.8 million and 1 million years old, as are
the fossils of early Homo found at both
Swartkrans (24) and Sterkfontein (21).
Only the holotype specimen of A. afri-
canus from Taung remains especially dif-
ficult to date by faunal comparisons (30).
In spite of this difficulty, there still exists
an interesting parallel between the south-
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ern African pattern and the pattern that
appears to characterize the Plio-Pleisto-
cene deposits of the Lower Omo Basin
31). The earliest hominid remains found
there, dated at approximately 3 million
years ago, are similar or identical to
those of A. africanus. This earliest form
persisted until roughly 1.9 million years
ago. Robust australopithecines (similar
or identical to A. boisei) appear first in
deposits that are about 2.1 million years
old and were present for a million or
more years thereafter. The earliest speci-
mens assignable to Homo are dated to
approximately 1.85 million years ago. A
similar pattern may further characterize
the East Turkana (formerly East Rudolf)
succession, but problems of taxonomy
and especially of dating intrude (32).
Earlier work at Makapansgat, Sterk-
fontein, Swartkrans, and Kromdraai sug-
gested that the sediments incorporat-
ing australopithecine fossils recorded
marked wet-dry fluctuations (33). The
gracile australopithecine seemed to be
present during drier times and the robust
form during wetter ones. Such correla-
tions suggested that the two forms may
have differed with respect to environ-
mental preferences and diet (34). More
recent work (17, 18) indicates the prob-
able existence of wetter and drier fluc-
tuations, but reveals no definite correla-
tion between precipitation and the pres-
ence of either type of australopithecine.
In general, in the Transvaal both types of
australopithecine appear to have in-
habited areas whose environments were
not very different from modern ones,
with a mixture of grassveld and wood-
land that was never very arid or very hu-
mid. The associated faunal remains point
essentially to the same conclusion (35).
Only at Taung in the northern Cape may
the australopithecine environment have
been substantially different from the
modern one. It was probably more me-
sic, and in fact, during the australo-
pithecine period of occupation, may
have resembled the environment of the
Transvaal more than it did the historic
environment of the northern Cape (15).
Work at the South African sites has
disclosed relatively little information re-
garding australopithecine behavior. No
confirmed stone artifacts have been
found in association with A. africanus,
and only a handful are known with A. ro-
bustus (36). Most of these artifacts come
from Swartkrans, where they are also as-
sociated with early Homo. Typologically
they may be comparable to the roughly
contemporaneous Oldowan or Devel-
oped Oldowan A artifacts of Bed I and
Lower Bed II at Olduvai Gorge, but a

larger sample will be necessary for de-
tailed conclusions.

Dart has argued strongly that, whether
or not the australopithecines made stone
tools, they did modify bones, teeth, and
horns to make osteodontokeratic tools
(37). His argument has been based on the
nature of bone fractures, the presence of
fragments that are jammed into other
fragments, and striking differences be-
tween the observed numbers and the an-
atomically expected numbers of different
bovid skeletal elements, as observed at
Makapansgat. It is now clear that bones
fractured by large carnivores in fact ex-
hibit all the fracture patterns that Dart
encountered (38) and that peculiar juxta-
positions of bony elements in fact can re-
sult postdepositionally. Such strange
juxtapositions have been observed at
various sites where hominids were al-
most certainly not involved—for ex-
ample, at Langebaanweg and in the late
Pleistocene bone accumulation at
Swartklip near Cape Town (39). It has al-
so now been shown that the pattern of
discrepancies in numbers that Dart ob-
served among various skeletal elements
probably is attributable mainly to the dif-
fering durability of various bones in the
face of pre- and postdepositional de-
structive pressures (40). Conscious se-
lection by australopithecines of some
elements is not shown or implied; the
Swartklip assemblage mentioned pre-
viously (39), for example, exhibits a
closely similar pattern and was almost
certainly accumulated by hyenas. Final-
ly, it is probable that postdepositional
events account for most, if not all, of the
bashed and dented skulls that Dart /)
regarded as evidence for the hypothesis
that the australopithecines used weapons
against conspecifics and other animals
“2).

The question of how bones reached
the australopithecine sites remains unan-
swered. At the three most extensively in-
vestigated sites (Makapansgat, Sterkfon-
tein, and Swartkrans), the bones accu-
mulated mainly in portions of deep sub-
terranean caverns that larger terrestrial
vertebrates could have entered but not
left. The bones thus must either have
fallen or have been washed to their pres-
ent positions, and the question becomes
how they became concentrated around
the openings of vertical shafts leading
downward from the surface. It is pos-
sible the concentrators were leopards
who had dragged their Kills into trees to
keep them from being stolen by other
predators, particularly spotted hyenas
(43, 44). In the ancient Sterkfontein-
Swartkrans environment, the growth of
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suitably large trees was perhaps confined
to cavern mouths by conditions of shel-
ter and moisture.

In addition to leopards, other possible
bone accumulators at the australo-
pithecine sites were porcupines and
hyenas. Both might have had dens in the
small shelters that probably overhung
the vertical shafts to the deep caverns
below. Porcupines probably can be ruled
out as the bone accumulators by the
scarcity of obviously gnawed bones at
each site. Hyenas are more likely to be
the accumulators, especially since it has
now been conclusively shown that they
can and do accumulate substantial quan-
tities of bones in and around their lairs
45). Furthermore, there is an interesting
parallel between the Makapansgat bone
assemblage and the Swartklip one,
which was probably hyena-accumulated.
At both sites, the ratio of postcranial to
cranial remains increases with the body
size of the species, and the postcranial
remains of larger animals are mostly
adult while the cranial remains are main-
ly juvenile. This pattern is very different
from that which characterizes large, sim-
ilarly analyzed archeological bone as-
semblages in southern Africa (39, 46). It
perhaps reflects both an upper limit on
the size of bones that hyenas can trans-
port. to dens and the likelihood that
hyenas will destroy smaller and softer
bones altogether. Unfortunately, pub-
lished data are insufficient to permit a de-
termination as to whether the other aus-
tralopithecine bone accumulations re-
semble Makapansgat and Swartklip in
this respect.

A further criterion that might be used
to determine whether the australo-
pithecine bone assemblages are the re-
sult of carnivore activity is the minimum
number of carnivore individuals they
contain (47). As a criterion, this rests on
the assumption that carnivores probably
prey or feed on other carnivores more
frequently than early hominids did. The
main difficulty here is in establishing how
many carnivores to expect in a carnivore
bone accumulation. The Swartklip site
contained 22 percent carnivore individ-
uals (46 out of 205 animals), while per-
centages of carnivores in nearby archeo-
logical sites of the same (late Pleisto-
cene) age vary between 7 percent and 13
percent (on samples of from 100 to more
than 400 individual animals minimum)
(39, 46). The best available data for cal-
culating the number of carnivore individ-
uals in australopithecine assemblages
come from Swartkrans (24) and Krom-
draai B (29). The Swartkrans strati-
graphic unit with A. robustus contains 40
carnivores out of 338 individual animals,
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or 12 percent. This figure is substantially
lower than the one for Swartklip, but this
may simply reflect interrelated dif-
ferences in the carnivore responsible
(leopard at Swartkrans, hyena at Swart-
klip) and in the prey species whose bones
were found at the two sites. Whereas
Swartklip has provided no remains of
primates, A. robustus and terrestrial cer-
copithecoids each constitute 26 percent
of the total number of individuals in the
relevant Swartkrans assemblage. In spe-
cializing so heavily on terrestrial pri-
mates for its prey, the Swartkrans preda-
tor has masked what, in fact, was a very
large number of carnivore individuals
among its prey, if the kinds of animals
represented at Swartklip are the only
kinds considered. In this context, it is in-
teresting that a later, probably mid-
Pleistocene, unit at Swartkrans, con-
taining bones derived from a minimum
258 individual animals, has fewer carni-
vores (8.5 percent) and many fewer pri-
mates (3 percent total). This reduced
percentage of carnivores suggests that
by this time a change may have taken
place in the bone accumulator (from
MNeopard to ?Homo). Kromdraai B, with
17 percent carnivores and 50 percent pri-
mates out of 86 individual animals, is
more like the older than the younger unit
at Swartkrans. This suggests that the
agent of accumulation at Kromdraai B
was the same as that in the older Swart-
krans unit (?leopard).

If the robust australopithecines at
Swartkrans and Kromdraai B were in-
deed carnivore prey, then the large num-
ber of their remains in the deposits may
reflect relatively high population den-
sities (48), for it seems unlikely that a
carnivore would prey so heavily on a
very rare animal. Furthermore, it seems
possible that the relatively low propor-
tion of adult individuals in the available
A. robustus sample and the much higher
proportion in the A. africanus one (49)
reflect prey-size selection by predators
(48). It is generally agreed that A. robust-
us adults were substantially larger than
A. africanus ones.

Mid-Pleistocene

The mid-Pleistocene lasted from ap-
proximately 1 million years to 130,000
years ago. The principal mid-Pleistocene
localities of southern Africa are numer-
ous sites with handaxes (Fig. 2A), cleav-
ers, and associated flake tools. The as-
semblages at these sites have been given
various names (50), but are now general-
ly grouped in the Acheulean Industrial
Complex (48). Together with the Oldo-

wan Industry, which is probably repre-
sented in the oldest stratigraphic unit at
Swartkrans, the Acheulean Complex is
often referred to as Earlier Stone Age.

Radiometric and paleomagnetic evi-
dence indicates that the handaxes and
cleavers that characterize the Acheulean
Complex appeared in East Africa more
than a million years ago (5/). Since suc-
ceeding Middle Stone Age assemblages,
lacking handaxes and cleavers, were
present 180,000 years ago or somewhat
earlier (52), the Acheulean in East Africa
probably lasted a million years or more.

Like southern African australopith-
ecine bones, southern African Acheu-
lean artifacts must be dated mainly by
faunal comparisons with dated sites in
East Africa. On the whole, such com-
parisons suggest that the southern Afri-
can Acheulean was broadly contempo-
raneous with the East African Acheu-
lean, with a starting date prior to 1 mil-
lion years ago and a terminal date more
than 130,000 years ago (53-67). For the
sake of convenience, I have used the
term mid-Pleistocene for the probable
time span of the Acheulean, although at
best the Acheulean period coincides with
only part of the mid-Pleistocene as re-
cently formally defined (68). In this for-
mal definition, the Lower-Middle Pleis-
tocene boundary is placed at the begin-
ning of the Brunhes Normal Polarity
Epoch, approximately 700,000 years
ago, and the Middle-Upper boundary, at
the beginning of the Last Interglacial, ap-
proximately 130,000 years ago.

The number of sealed Acheulean sites
in southern Africa is small, the artifact
samples from both sealed and surface
sites are often small and biased, and the
dating of the sites relative to one another
is usually problematic, so that it is diffi-
cult to determine whether significant
changes occurred through time in the
southern African Acheulean. It seems
reasonable to suppose that there would
have been a trend through time toward
more finely made handaxes, perhaps in-
volving a progressive decrease in rela-
tive thickness and an increase in the
maximum number of trimming scars.
This is a trend that may characterize the
development of the Acheulean in East
Africa (51). A progressive increase in rel-
ative handaxe breadth may characterize
the Acheulean of the Transvaal (56) and
may also be reflected in the stratified se-
quences at Rooidam in the northern
Cape (69) and Montagu Cave in the
southwestern Cape (70). Finally, it is
possible that later Acheulean assem-
blages include a wider variety of tool
types and that differences among Acheu-
lean assemblages from different areas in-
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creased with time. However, such trends
are not yet firmly established, and even
the gross division of the Final Acheulean
into the two broad types called Sangoan
and Fauresmith is not yet clearly docu-
mented in terms of the typology and dat-
ing of the assemblages that have been as-
signed to the two (71, 72).

The overwhelming majority of known
southern African Acheulean sites are
surface localities whose dating depends
upon presumed trends in artifact devel-
opment. With this difficulty in mind, it is
noteworthy that sites classified as Upper
Acheulean are substantially more nu-
merous than ones that are presumed to
be earlier Acheulean (73). Supposed Up-
per Acheulean sites are also the earliest
ones to appear in the drier, western areas
of the subcontinent (73). Together, these
facts suggest that population increase
and adaptation to new environments
characterized the long Acheulean time
period.

Unfortunately, southern African sites
have provided relatively little specific in-
formation about Acheulean behavior,
except for the making of stone tools.
With respect to site locations, southern
African Acheuleans seem to have been
quite eclectic. They camped on stream
banks or on channel bars (74), on lake
margins (75, 76), near springs (77), and in
caves (78). Substantial accumulations of
artifacts in both the caves and open-air
sites suggest repeated and continued oc-
cupation. The repeated use of caves is
perhaps explicable in terms of the shelter
they afforded, but the factors dictating
choice of open-air site locations remain
less clear. Even when the large number
of surface sites is considered, the only
conclusion that emerges from an analysis
of site locations is the trivial one that
Acheulean peoples probably never
camped very far from water. The prob-
lem of adequately sampling such long ex-
tinct settlement systems, in addition to
the continuing problem of dating, may al-
ways prohibit more meaningful con-
clusions.

At present, there is little evidence for
site modification by southern African
Acheuleans. Large unmodified rocks
found associated with Acheulean arti-
facts at Doornlaagte (76) may represent
anvils, seats, or even remains of struc-
tural features, but it is possible that they
were not humanly introduced (67). None
of the known Acheulean sites contains
well-defined hearths, and burnt bat
guano at the base of the Cave of Hearths
sequence may have been ignited natural-
ly (79). Fires perhaps lit by Acheuleans
may account for the high concentration
of mineral ash in deposits at Montagu
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Cave (48), although the burned material
may have been mainly plant food debris
and bedding that was ignited accidentally
80). .

Perhaps the aspect of Acheulean be-
havior that archeology can ultimately
learn most about is subsistence. For the
moment, however, information from
southern Africa regarding subsistence is
very limited. In most southern African

Acheulean sites organic remains are not
preserved, and unquestionable associa-
tions between bones and Acheulean arti-
facts are documented at only three
sites—Pomongwe (50, 58), the Cave of
Hearths (56), and Elandsfontein (81).
The small faunal assemblages involved
in each case suggest only that Acheulean
peoples hunted or scavenged a wide vari-
ety of herbivores and generally avoided
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Fig. 2. (A) Acheulean handaxe from Amanzi Springs [after original in (57)]. (B-D) Middle Stone
Age (‘‘Howieson’s Poort’’) segments from Nelson Bay Cave [after originals in (99)]. (E-J) Later
Stone Age (Wilton) segments (E-G) and scrapers (H-J) from Nelson Bay Cave [after originals in

©9)1.
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the larger carnivores, as did Stone Age
peoples elsewhere. It may be assumed
that they also relied to a considerable ex-
tent on plant foods.

Finally, it is obviously interesting to
establish what the makers of Acheulean
assemblages looked like. It is possible
that a very early Acheulean population is
represented by the recently recovered
cranium and the few additional hominid
fossils that occur at Sterkfontein in de-
posits overlying those that contain A. af
ricanus (21). The pertinent fossils have
been assigned to an early variety of
Homo. The only hominid fossil (man-
dible SK 15) found in the post-A. robust-
us deposits at Swartkrans probably also
belongs to an early Acheulean toolmaker
and has been attributed to Homo cf.
erectus (24, 82). Acheuleans from what
was probably a later period are repre-
sented by a fragmentary juvenile man-
dible from the Cave of Hearths (83) and
the famous Saldanha Skull from Elands-
fontein (84), although the Acheulean as-
sociation of the Saldanha Skull is only
probable, not proven (55). Scanty though
it is, the available evidence suggests that
in southern Africa, as probably also in
East and North Africa, the makers of
Acheulean artifacts were archaic mem-
bers of the evolving genus Homo.

Earlier Upper Pleistocene

The Earlier Upper Pleistocene lasted
from approximately 130,000 to 40,000
years ago. The industries which succeed
Acheulean ones in sub-Saharan Africa
are most commonly called Middle Stone
Age (MSA). They lack handaxes and
cleavers and are characterized instead
by a variety of flake tools, especially
scrapers, points, and denticulates. As in-
dicated previously, MSA industries ap-
pear to have been established in south-
ern Africa at or before the beginning of
the Last Interglacial, approximately
130,000 years ago. A growing number of
carbon-14 determinations suggests that
the latest MSA predates 40,000 years
ago, the practical limit of carbon-14 dat-
ing as practiced by most laboratories
@5).

Faunal remains accompany MSA arti-
facts at many sites throughout southern
Africa (86-95). Taxonomically, all the re-
ported faunas are overwhelmingly mod-
ern, with no more than three extinct gen-
era (the giant buffalo, Pelorovis; the *‘gi-
ant hartebeest,”” Megalotragus; and the
giant warthog, Stylochoerus) and a hand-
ful of extinct species in surviving genera
(most prominently the ‘‘giant Cape
horse,”” Equus capensis, and the spring-

120

boks, Antidorcas australis and Anti-
dorcas bondi). Three-toed horses (Hip-
parion), short-necked giraffids (Sivathe-
rium), saber-tooth cats (Megantereon),
giant baboons [Theropithecus (Sim-
opithecus)], and other archaic forms that
occur in Acheulean contexts are absent.
Together with the stratigraphic super-
position of MSA artifact assemblages
over Acheulean ones at Pomongwe (58),
the Cave of Hearths (56), Olieboompoort
(56), and Montagu Cave (70), the faunal
evidence indicates beyond all doubt that
MSA industries are younger than Acheu-
lean ones.

Studies on the MSA of southern Africa
abound with the names of different in-
dustries that are said to succeed each
other in time and space (3, 50, 72, 96).
There is in fact little question that the de-
monstrable spatial and temporal variabil-
ity in stone tool assemblages is greater
for the MSA than for the Acheulean.
This greater variability suggests that
MSA peoples may have been better able
to innovate in the face of spatially and
temporally varying environmental condi-
tions. A major innovation may be re-
corded by the appearance of well-made
backed blades and segments (also called
crescents and lunates—see Fig. 2, B to
D) found in more or less the same strati-
graphic position within MSA sequences
scattered over much of southern Africa
(97-100). Smaller tools of similar form
made by much later peoples are known
to have been mounted in various ways
on wooden or bone handles or shafts,
and it thus seems possible that the appar-
ently sudden prominence of backed
pieces in the later MSA reflects the de-
velopment of a new method of hafting
that spread over most of the subcon-
tinent. Whether the spread of the method
involved population movements or sim-
ply the diffusion of an idea might be de-
termined from a knowledge of the tem-
poral and spatial variability among the
assemblages in which the backed ele-
ments occur. Unfortunately, the nature
of this variability cannot be established,
because the assemblages have not yet
been systematically described in accord-
ance with a standard typology. Also un-
known for lack of the same kind of sys-
tematic description is the nature and ex-
tent of typological variability in the MSA
assemblages that precede and follow the
ones with prominent backed elements.

Middle Stone Age peoples in southern
Africa occupied a wide variety of sites
just as their Acheulean predecessors did.
Cave occupations are especially well
known, but there are also floodplain
(101, 102), lakeside (103, 104), and spring
(105) sites. There are numerous sites that

seem to have been workshops located
near sources of prized raw material, such
as outcrops of indurated shale in the Or-
ange Free State and northern Cape (102)
and sites that seem to have been places
where animals were killed (106). There is
still only limited evidence for MSA site
modification, but the evidence is more
abundant than for Acheulean site modifi-
cation. Thus, excavations at Orangia 1
uncovered a series of curvilinear ar-
rangements of blocks and cobbles, in
some cases lining the walls of shallow
depressions (102). The excavator be-
lieves that the cobbles may have been
anchors for windbreaks. The positions of
windbreaks may also be indicated by a
cobble alignment at the nearby site of
Zeekoegat 27 (102) and by areas with es-
pecially high concentrations. of cultural
debris at the open-air site of Kalkbank in
the Transvaal (76). Finally, it is clear that
fire was used at several of the MSA sites,
for example, at Montagu (70) and at
Klasies River Mouth (94), where lenses
of ash and charcoal are clearly ancient
hearths.

The relatively substantial faunal infor-
mation drawn from MSA sites suggests a
common hunting pattern—MSA hunters
preyed mainly on medium-to-large ungu-
lates and generally avoided both the
larger carnivores and the largest, most
dangerous herbivores (rhinoceroses and
elephants). The most detailed analyses
of MSA faunas are my own for Klasies
River Mouth (59, 95), Die Kelders (59),
Duinefontein 2 (60), Border Cave (92),
and Redcliff (88). In each of the long
stratified sequences (all sites but Duine-
fontein 2), I have found that levels with
historically important species alternate
with ones characterized largely by his-
torically rare or absent species. For ex-
ample, at Redcliff in the Rhodesian Mid-
lands, levels in the middle of the MSA
sequence abound in the historically com-
mon tsessebe, hartebeest, blue wilde-
beest, Burchell’s zebra, and warthog,
while levels at the bottom and top are
rich in springbok and blesbok. The last
two species were absent from Rhodesia
historically but were characteristic of the
South African highveld to the south. I
have hypothesized that these species ex-
tended their range northward to Red-
cliff and remained there in substantial
numbers when the local vegetational set-
ting more nearly approximated the high-
veld. More generally, for any site, I have
supposed that levels with large numbers
of historically absent or rare species re-
flect times of worldwide low temper-
atures and changed atmospheric circula-
tion patterns documented for the south-
ern African late Pleistocene on sedi-
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mentologic-geomorphic and palynolog-
ical grounds (104, 107).

Perhaps the most interesting aspect of
the MSA faunas that T have studied is the
information they have provided on the
long-term evolution of subsistence be-
havior. The MSA horizons of Klasies
River Mouth contain abundant shells
(108), numerous bones of seals and pen-
guins, and occasional bones of fish and
flying seabirds. The relevant Klasies lev-
els probably span much of the Last Inter-
glacial, beginning roughly 130,000 years
ago, and for the moment, they contain
the oldest known evidence in the world
for the systematic use of aquatic re-
sources. Since earlier (Acheulean) sites
in similar shoreline settings in Europe
and Africa so far lack such evidence, it is
possible that the Klasies people in fact
were among the first ever to take system-
atic advantage of aquatic foods. In any
case, the Klasies data are interesting be-
cause they stand in contrast to data from
later sites in the same habitat. Thus, at
coastal caves such as Nelson Bay (99,
109) and Elands Bay (110), where the
levels with marine food remains all post-
date 12,000 years ago, amounts of seal
and penguin comparable to those at
Klasies are accompanied by substantial
quantities of bones of fish and flying
birds, which are lacking at Klasies. The
implication is that fishing and fowling
(for airborne birds) were probably
beyond the technological capabilities of
the Klasies people. And Klasies is not
alone in this respect. Middle Stone Age
levels that are the same age or perhaps
somewhat younger at Die Kelders show
the same general pattern, as do apparent-
ly some recently discovered open-air
MSA shell middens on the southwest
Cape coast (/11). The precise time when
active fishing and fowling came about in
the Klasies-Die Kelders region may be
impossible to establish since the relevant
sites were probably located on the now
submerged coastlines of the Last Glacial
(after 75,000 years ago).

The Klasies and Die Kelders MSA
sites also contrast with later ones regard-
ing the terrestrial faunas they contain.
Thus, at both Klasies and Die Kelders,
the most common larger bovid is the
eland, and suids (bushpig and warthog)
are rare or absent. In clearly post-MSA
levels at nearby sites in the same region,
such as Nelson Bay Cave (109) and Bye-
neskranskop Cave (/12), eland are rela-
tively much less common and suids are
much more common. Eland are among
the least dangerous and suids among the
most dangerous larger ungulates, and I
have hypothesized that the commonness
of eland and rarity of suids in the Klasies
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and Die Kelders MSA levels indicate
that MSA peoples were less effective
hunters than their successors. Unfortu-
nately, my search for comparable evi-
dence in other areas has been frustrated
by the absence of either large MSA faun-
al assemblages, large post-MSA ones, or
both.

Besides information on the evolution
of subsistence strategies, the MSA
faunas that I have studied contain infor-
mation on animal and site usage as re-
flected in the quantities of different skel-
etal parts. The MSA levels of Die Kel-
ders have provided extraordinary num-
bers of mole rat bones, but foot bones
are relatively rare, especially in those
levels where mole rats are present almost
to the exclusion of other species @6). 1
have hypothesized that the Die Kelders
people were as much or more interested
in the fur than in the flesh of the mole rat
and that the missing feet were removed
from the site with the skins. Die Kelders
is located in a microenvironment where
mole rats have probably always been es-
pecially common, and the extraordinar-
ily large quantities of mole rat bones in
certain levels may reflect the past occur-
rence of specialized, short-term fur-
trapping occupations.

In every MSA assemblage I have ex-
amined, it has turned out that the larger
the species is, the smaller the variety of
body parts is by which the species is like-
ly to be well represented. This phenome-
non has been observed elsewhere in the
world and has been called the schlepp ef-
fect (113). Essentially, it indicates that
smaller animals were often returned to
base camps intact, while larger ones
were generally butchered where they
were killed, and only certain parts were
regularly brought home. The presence of
the schlepp effect in the MSA also ex-
plains an interesting contrast in the num-
bers of large bovid (eland and/or buffalo)
body parts between Duinefontein 2 and
Klasies 1. Klasies 1 is a cave with a high
ratio of artifacts to bones and numerous
well-defined hearths. It was almost cer-
tainly a base camp, and it contains a rela-
tively large number of fragmentary larger
bovid limb bones and relatively few
larger bovid vertebrae. In contrast, the
open-air site of Duinefontein 2 contains
relatively few limb bones and relatively
many vertebrae. The relatively low ratio
of artifacts to bones and the general na-
ture of the Duinefontein 2 debris scatter
suggests that Duinefontein 2 was a kill or
butchery site from which the meat- and
marrow-bearing limb bones were system-
atically removed.

Unfortunately, the physical appear-
ance of southern African MSA peoples is

no better established than that of their
predecessors. The major problem is that
much material that could be used diag-
nostically has been reported at sites
where MSA cultural associations were
not firmly established (174). On the other
hand, only very fragmentary human re-
mains have come from sites where MSA
associations have been well documented
(Z15). A mandible recently found at Bor-
der Cave is perhaps the most significant
available human fossil with certain MSA
associations. It comes from a level sub-
stantially older then 50,000 radiocarbon
years and is apparently modern in every
respect (/16). However, additional and
more complete material will be needed
before extensive conclusions can be
drawn from this. This is particularly true
because published provenience data in-
dicate that the best candidate for an ac-
tual MSA fossil among the less well-
documented material is the Florisbad
skull, which possesses distinctly primi-
tive features, recalling the Saldanha and
Broken Hill (Kabwe) (or Rhodesian
Man) skulls (84). For the moment, it
seems reasonable to conclude that the
makers of MSA artifacts belonged to
Homo sapiens , though not necessarily to
the modern variety.

Later Upper Pleistocene and Holocene

The Later Upper Pleistocene and
Holocene lasted from approximately
40,000 years ago to the present.

It is a curious and intriguing fact that
most known southern African caves with
stratified MSA assemblages appear to
have been abandoned approximately at
the end of the MSA and only reoccupied
tens of thousands of years later (117,
118). Evidence of occupation following
more or less directly after the latest MSA
is available at no more than two or three
known sites—most notably Border Cave
in Natal (63) and Boomplaas Cave in the
southern Cape (/19). The reason for this
is obscure, but it probably reflects im-
portant demographic shifts in response
to changes in environment during the
early-to-middle part of the Last Glacial.

Besides Border Cave and Boomplaas,
a very early post-MSA industry may be
represented at Heuningsneskrans Shel-
ter in the eastern Transvaal. There are
no MSA levels at Heuningsneskrans, but
an early post-MSA age is implied by car-
bon-14 dates and extrapolated sedimen-
tation rates (/20). None of the three
probable early post-MSA industries has
yet been described in detail, and it is un-
clear whether the three share enough
similarities with better known industries
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postdating 20,000 to 15,000 years ago to
be grouped with them in a single Later
Stone Age (LSA). For the sake of conve-
nience, however, I am using this term to
cover all post-MSA industries. Defined
in this way, the LSA of southern Africa
began sometime prior to 40,000 years
ago and ended at various times, depend-
ing upon the place. On the north and
east, especially in Rhodesia, the Trans-
vaal, and the eastern Orange Free State,
Natal, and the northern Cape, it came to
an end with the arrival and dispersal of
Bantu-speaking, Iron Age agricultural-
ists, beginning approximately at the time
of Christ (121). On the south and west,
especially in the southern and western
Cape and the western Orange Free State,
it continued later but was eventually
brought to a halt by the spread of Euro-
peans, mainly from the vicinity of Cape
Town beginning in the latter half of the
17th century (122).

Later Stone Age industries postdating
20,000 to 22,000 years ago are fairly well
known and show considerable change
through time (/23). Particularly well es-
tablished is the widespread occurrence of
macrolithic industries in the millennia pre-
ceding 10,000 to 8,000 years ago and their
equally widespread replacement by mi-
crolithic successors thereafter. These mi-
crolithic industries, with their small con-
vex scrapers and backed elements (Fig.
2, E to J) comprise the classic LSA Wil-
ton Industrial Complex of southern Af-
rica. Their widespread appearance be-
tween 10,000 and 8,000 years ago prob-
ably indicates the spread of an important
innovation, such as the bow and arrow
or at least a new kind of composite arrow
with small backed elements inserted at
the tip (124, 125).

It is not yet possible to document vari-
ability among the various macrolithic as-
semblages predating 10,000 to 8,000 years
ago, but regional differences among sub-
sequent, contemporaneous microlithic
ones have been well established (/26—
128). Temporal changes also occur with-
in the microlithic industries and have
been especially well demonstrated in the
southeastern Cape, where they probably
reflect adjustments by Wilton peoples to
changes in their natural, demographic, or
cultural milieu (129).

Although raw materials other than
stone were probably used for artifact
manufacture in southern Africa as early
as (or even earlier than) stone, there is
little direct evidence for this prior to the
LSA. Occasional bone points have been
reported from MSA levels (130), but it is
not until the LSA that such artifacts be-
come really common. They are then of-
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ten present in substantial numbers and
accompanied by other apparently stand-
ardized tool types, for example, pieces
called awls and spatulas. A further dis-
tinction between LSA and MSA sites is
that LSA ones with appropriate preser-
vational conditions almost always con-
tain articles interpretable as ornaments
and art objects. Such articles, besides
being made of bone, are often made of
molluscan shell and particularly ostrich
eggshell. Small beads made of ostrich
eggshell are ubiquitous in the LSA, and
on the evidence from Border Cave (63),
may have been manufactured from the
start of the LSA, 38,000 or more years
ago.

Later LSA sites also provide excellent
evidence for the use of skin and sinew
and of various plant materials for artifact
manufacture. For example, the remark-
able Wilton horizons of Melkhoutboom
have provided pieces of cordage, net-
ting, and matting made from sinews and
plant fibers; small pieces of leather gar-
ments; cut or broken sections of reeds
probably representing couplings or parts
of arrow shafts; and numerous wooden
objects—both shavings and finished
products that seem to have been fire
sticks, fire drills, points, pegs, and prob-
able holders for stone bits (/118). Al-
though no stone artifacts were actually
found in mounts at Melkhoutboom,
many pieces do bear traces of the vegetal
mastic by which they were attached to
their hafts.

It is commonly assumed that LSA
peoples are responsible for most of the
rock paintings and engravings that are
widespread in southern Africa (137), and
direct associations between LSA arti-
facts and painted slabs have been report-
ed at various sites in the southern Cape,
most prominently at Klasies River
Mouth Cave 5 (132) and Boomplaas
(133). At Klasies, carbon-14 suggests an
age of approximately 2300 years old for
the two painted stones that were found; at
Boomplaas, three stones are between
1900 and 1700 years old, and a fourth is
approximately 6400 years old. However,
the most spectacular discovery of paint-
ed stones is at Apollo 11 in South West
Africa (66, 134), where seven fragments
of slabs with painted animal figures are
minimally 18,000 to 19,000 and maxi-
mally 25,500 to 27,500 radiocarbon years
old. These paintings are among the old-
est works of art known anywhere in the
world.

Like their MSA and Acheulean prede-
cessors, LSA peoples occupied a wide
variety of sites—coastal and inland
caves and open-air sites near rivers,

springs, and marshes. Most sealed sites
preserve well-defined fossil hearths and
sometimes post molds (I35), the latter
suggesting that partitions or windbreaks
were constructed. Artificially dug pits
and depressions have been found at
several sites, most prominently at Melk-
houtboom (/18) and Boomplaas (/19),
where they were used at least in part for
the storage of fruits and seeds. Finally,
at least beginning 14,000 to 12,000 years
ago, LSA peoples often buried their dead
in habitation sites, sometimes in relative-
ly elaborate graves (136).

Faunal remains have been reported
from many LSA sites, especially the
more recent (Holocene) ones. The gener-
al pattern is very similar to that of the
MSA—LSA peoples concentrated their
hunting on various ungulates up to buf-
falo size and largely ignored or avoided
the largest, most dangerous herbivores
(rhinoceroses and elephants) and the
larger carnivores. Once again, the most
detailed available analyses of large faun-
al samples are my own, undertaken
mainly for sites such as Byeneskranskop
(137), Nelson Bay (109, 137), Boomplaas
(137), and Elands Bay (108, 137) in the
southern Cape. These analyses reveal
some similarities and some differences
between MSA and LSA faunas. The
most obvious similarity is in body part
counts, which show that the schlepp ef-
fect was present in the LSA in much the
same way as it was in the MSA. The
most striking differences are in species
numbers, as already discussed above.
Unlike MSA coastal sites, LSA ones
contain a very large number of bones of
fish and flying birds such as cormorants
and gulls. At sites such as Swartrif mid-
den (I138), Nelson Bay (99), and Elands
Bay (110) in the southern Cape, the LSA
levels have even provided some of the
artifacts that were probably used in pro-
curing fish and birds. These include what
were probably line sinkers and small
bone slivers, intentionally sharpened at
both ends to form gorges that could have
been useful in either fishing or fowling.
At least very recent LSA peoples also
apparently constructed artificial inter-
tidal fish traps, which are still preserved
in some localities (139). There are also
contrasts in the numbers of different ter-
restrial species (see above), which sug-
gest to me that LSA peoples probably
possessed the technological means (for
example, snares and long-distance pro-
jectiles) to reduce the risk of hunting the
more dangerous available prey species.

So far, it is only in the southern Cape
that it is possible to talk about long-term
changes in relative species numbers
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within the LSA. These changes do not
suggest that definite technological ad-
vances were made, but they do indicate
that LSA peoples had to cope with sub-
stantial long-term shifts in the nature of
their basic resources. Thus, terminal
Pleistocene LSA levels (predating 10,000
years ago) contain substantial quantities
of bones from grazing ungulates such as
wildebeest and springbok that have nev-
er been recorded locally in Holocene
contexts (postdating 10,000 years ago).
In contrast, Holocene LSA levels are
characterized mainly by large numbers
of such historically prominent browsers
as grysbok, steenbok, bushbuck, and
common duiker. The conclusion is in-
escapable that the late Pleistocene flora
of the southern Cape included substan-
tially more open grassland than the flora
of the Holocene, which was dominated
by bush, scrub, and fynbos. It is prob-
able that adjustment to marked change in
the flora during the transition from the
Pleistocene to the Holocene was an im-
portant factor in the appearance of the
Wilton Industry. Besides the tech-
nological changes implied by the appear-
ance of new artifact types, cultural read-
aptation probably also involved impor-
tant changes in demography and social
organization, reflecting the very different
habits of the principal prey species. Late
Pleistocene hunter-gatherer bands, sub-
sisting in large part on migratory, gregar-
ious grazers, probably dispersed them-
selves more widely and occupied larger
home ranges than their Holocene succes-
sors, who were forced to subsist to a
much greater extent on nonmigratory,
solitary browsers and perhaps also on
plants (118).

During the transition from the Pleisto-
cene to the Holocene in the southern
Cape, the general change in environment
was accompanied by the last appearance
of two mammalian genera, the giant buf-
falo, Pelorovis, and the ‘‘giant hart-
ebeest,”” Megalotragus, and of five or
six species in surviving genera, most
prominently the ‘‘giant Cape horse,”
Equus capensis , and the southern spring-
bok, Antidorcas australis (13). The giant
buffalo, ‘‘giant hartebeest,”” and ‘‘giant
Cape horse’’ are also all known from ear-
lier Upper Pleistocene contexts in the
southern African interior, and it is pos-
sible that they survived there until
roughly 10,000 years ago as well, al-
though this remains to be demonstrated.
At many earlier Upper Pleistocene sites,
they are associated with yet another spe-
cies that may have become extinct at the
end of the Pleistocene, the hyper-
hypsodont springbok, Antidorcas bondi.
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The causes of extinction remain unes-
tablished, but I think it is significant that
many of the animals that disappeared
around 10,000 years ago in the southern
Cape also became substantially less nu-
merous during the last interval of similar
environmental change, following 130,000
years ago. Such dimunition during envi-
ronmental change suggests that a reduc-
tion in open grassland led to restriction
in both the ranges and numbers of the an-
imals that disappeared. But the fact that
the animals survived the last period of
similar environmental change indicates
that this by itself is an insufficient expla-
nation. What perhaps made the dif-
ference between continued existence and
extinction 10,000 years ago was the pres-
ence of technologically more advanced
hunters, as reflected in the contrasts be-
tween MSA and LSA faunas and artifact
assemblages. The initial response of
southern Cape LSA peoples to a reduc-
tion in the numbers of large grazers may
have been to intensify their pursuit of
those that were left. Only later, when
this proved nonadaptive, did they per-
haps turn their attention increasingly to
various browsing creatures and mono-
cotyledonous geophytic plants, both of
which were probably substantially more
numerous as a result of the environmen-
tal change.

The prehistoric inhabitants of south-
ern Africa probably always relied to a
large extent on plants as well as animals
for their subsistence. However, it is only
in the later stages of the LSA that there
is substantial direct evidence for plant
use (140). Similarly, although southern
African hunter-gatherers probably al-
ways moved from place to place in re-
sponse to seasonal changes in the distri-
bution of resources, the earliest direct
evidence for a seasonal round is again
derived from the later stages of the LSA,
particularly at Melkhoutboom, Nelson
Bay, and Elands Bay Caves (I41).

Since at least later LSA peoples (post-
dating 14,000 to 12,000 years ago) fre-
quently buried their dead in occupation
sites, their physical appearance is rea-
sonably well known. Unquestionably,
they were members of the modern subspe-
cies (Homo sapiens sapiens), and, more
specifically, they bore a strong resem-
blance to the historic ‘‘Bush-Hottentot™’
peoples of southern Africa to whom they
were probably ancestral (/142). The iden-
tity of earlier LSA peoples remains to be
established, but it seems very likely that
they were also members of Homo sa-
piens sapiens. Future research may well
show that the origins of the LSA are in
fact linked to the appearance of modern

people in southern Africa in much the
same way as the origins of the Upper Pa-
leolithic are linked to the appearance of
modern people in Western Europe.

Summary

It is not possible at present to demon-
strate hominid occupation of southern
Africa prior to the middle or late Plio-
cene, perhaps 3 million years ago. It may
be the case that much, if not most, of the
subcontinent was in fact uninhabited
before that. The earliest hominid known
to have lived in southern Africa is Aus-
tralopithecus africanus. It was apparent-
ly replaced by Homo (?evolved into
Homo) by 2 million years ago, at approx-
imately the same time as A. robustus is
first recorded locally. Homo and A. ro-
bustus then coexisted until perhaps 1
million years ago, after which Homo sur-
vived alone. There is no solid evidence
that either of the southern African aus-
tralopithecines made tools or accumu-
lated bones. In fact, at the known sites, it
now seems more likely that the bones,
including those of the australopithecines
themselves, were accumulated by carni-
vores.

The known archeological record of
southern Africa begins 2 million to 1.5
million years ago and the oldest stone
tools may belong to the Oldowan Indus-
try. Far better documentation exists for
the succeeding Acheulean Industrial
Complex, which was present in southern
Africa almost certainly before 1 million
years ago and persisted with modifica-
tions probably until sometime between
300,000 and 130,000 years ago. Although
it is known that Acheulean peoples made
handaxes, cleavers, and other stone
tools, very little else is known about the
activities of Acheuleans in southern Af-
rica. Far more is known about their
Middle and Later Stone Age successors.
Southern African MSA peoples were
perhaps among the earliest anywhere to
take systematic advantage of aquatic re-
sources for their subsistence, although
they apparently did so far less effectively
than did the LSA peoples who followed
them. There are also contrasts between
the ways in which MSA and LSA peo-
ples dealt with terrestrial prey and be-
tween the contents of MSA and LSA ar-
tifact assemblages. The LLSA peoples, for
example, seem to have made much more
extensive use of bone as a raw material,
and they were the first to manufacture
articles that are clearly interpretable as
ornaments or art objects. From an evolu-
tionary perspective, the LSA may repre-

123



sent a quantum advance over the MSA,
perhaps correlated with the replacement
of an archaic human physical type by the
modern one. However, this must remain
only a working hypothesis until much
more is learned about the earliest LSA,
dating to 35,000 to 40,000 years ago or
more, and until there are adequate sam-
ples of well-provenienced MSA and
early LSA physical remains.

The later LSA, postdating 20,000 to

18,000

years ago, is reasonably well

known. Later LSA peoples were prob-
ably at least partly responsible for the
extinction of several large mammals in
southern Africa about 10,000 years ago.
By that date or shortly thereafter, at
least some LSA peoples established bas-
ic hunting-gathering adaptations, which

continued until the

introduction and

spread of agriculture and pastoralism,
beginning roughly 2000 years ago. There-
after, hunters and gatherers became pro-
gressively restricted in numbers and dis-
tribution, such that today only a very
few exist, restricted to some of the most
marginal environments of the subcon-
tinent. It remains a major goal of south-
ern African archeology to shed more
light on the evolution and operation of
hunting-gathering cultures during the
vast time span when they covered all of
southern Africa.
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London News, 16 March 1929, p. 426].
Among sites with well- documented but ve
fragmentary MSA human remains are Die Ke
ders (R. G. Klein and F. R. Schweitzer, unpub~
lished), Klasies River Mouth [R. Smger and P.
Smith, Am. J. Phys. Anthropol. 31, 256
(1969)], Witkrans (93), and Redcliff (R. G.
Klein and C. K. Cooke, unpublished).

H. de Villiers, S. Afr. J. Sci. 72, 212 (1976).
Examples of sites with substantial gaps in oc-
cupation following the MSA are Pomongwe in
Rhodesia (58); .the Cave of Hearths (56),
Olieboompoort (56), and Bushman Rock (89) in
the Transvaal; Pockenbank 1, Schlangen-
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grotte, Bremen, Fackeltrdger, Zais, Zebra-
rivier, and other sites in South West Africa
(87); Moshebi’s Shelter in Lesotho (98); and
Montagu (69), Nelson Bay (99), Highlands
Shelter (/18), Klasies River Mouth 94, 95),
and other sites in the southern Cape.

H. J. Deacon, S. Afr. Archaeol. Soc. Monogr.
Ser. 1, 1 (1976).

and M. Brooker, Ann. S. Afr. Mus. 71,
203 (1976); H. J. Deacon, in preparation.

J. C. Vogel and M. Marais, Radiocarbon 12,
444 (1971); P. B. Beaumont, in preparation.
R. J. Mason, J. S. Afr. Inst. Min. Metall, 74,
211 (1974); , M. Klapwijk, R. G. Wel-
bourne, T. M. Evers, B. H. Sandelowsky, T.
M. O’C. Maggs, S. Afr. J. Sci. 69, 324 (1973);
T. N. Huffman, S. Afr. Archaeol. Bull. 25,3
(1970).

Although Iron Age peoples never actually oc-
cupied the southern and western Cape in pre-
historic times, their influence there seems to be
indicated by the appearance of pottery and do-
mestic stock there at the time of Christ or
shortly thereafter, as shown at Die Kelders [F.
R. Schweitzer, S. Afr. Archaeol. Bull. 29, 75
(1974); ““The ecology of post-Pleistocene peo-
ples on the Gansbaai Coast, South-western
Cape,” thesis, University of Stellenbosch
(1976)], Nelson Bay (R. R. Inskeep and R. G.
Klein, in preparation), and Boomplaas (119).
The early Cape herders-potters were not
makers of iron tools and were apparently the
ancestors of the local ‘“‘Hottentot’’ peoples en-
countered by the first Europeans in the area.
Genetically and linguistically, the Hottentots
were more closely related to local hunting-
gathering ‘‘Bushmen’’ than to Iron Age peo-
ples. Both the Hottentots and Bushmen are re-
garded here as terminal LSA peoples. Perhaps
future archeological study will provide the elu-
cidation of the way in which they shared the
landscape.

In the southern Cape, for example, the Rob-
berg Industry, characterized by small carinate
bladelet cores, appeared sometime between
21,000 and 18,000 years ago and lasted until
perhaps 14,000 years ago (/18). It was re-
placed by the Albany Industry, characterized
by large amorphous scrapers and a general lack
of microlithic tools. Sometime between 10,000
and 8,000 years ago, perhaps proceeding from
west to east, the Albany Industry was in turn
replaced by the Wilton Industry with its well-
known small convex scrapers and segments.
Much of southern Africa may turn out to be
characterized by a similar sequence, but wide-
spread distribution at present can only be dem-
onstrated for the later, macrolithic to micro-
lithic part of the succession—the Albany to
Wilton of the southern Cape, the Earlier and
Middle Smithfield to Later Smithfield of the
northern Cape, Orange Free State, and Trans-
vaal [as for example in (56)], and the Pomong-
wan to Matopan and Pfupian of Rhodesia [C.
K. Cooke, R. Summers, K. R. Robinson, Ar-
noldia (Rhodesia) 2 (No. 12), 1 (1966)].
Radiocarbon evidence suggests that the micro-
lithic industries of Wilton character did not ap-
pear everywhere simultaneously. Thus they
seem to have been firmly established in south-
ern South West Africa by 10,000 years ago
(66), but may only have appeared in the south-
central Cape about 8000 years ago (64, 109)
and in the southeastern Cape between 8000
and 7000 years ago (/1/8). They may not have
appeared over most of the South African interi-
or plateau until 4500 years ago. There is little
evidence for any human occupation of this
enormous area between 9000 and 4500 years
ago [J. Deacon, S. Afr. Archaeol. Bull. 28, 3
(1974)]. The reasons are not entirely clear, but
at least in the later part of this period (between
approximately 6500 and 4500 years ago), the
climate may simply have been too dry to sup-
port substantial human populations. After 4500
years ago, when the archeological record re-
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sumes, the industries involved are microlithic
ones of the kind often known as Later
Smithfield. Given the 4000 to 5000 years by
which they postdate what are called the Earlier
and Middle Smithfield Industries, there is obvi-
ously no reason to suppose a genetic con-
nection (125). In fact, it may be the case that
Later Smithfield peoples were derived from
earlier Wilton ones living on the peripheries of
the plateau between approximately 9000 and
4500 years ago (118).
. J. Deacon, S. Afr. Archaeol. Soc. Goodwin
Ser. 1, 26 (1972).
For example, assemblages postdating 4500
years ago from the South African interior
plateau are distinguished from those of the
same age in the Cape Folded Mountains to the
south by a paucity of segments and a variety of
kinds of backed bladelets in their place. There
are apparently also differences in scraper size
and form. Examples of interior sites are the
Highlands Shelter in the Karoo Cape Midlands
(I118) and Riversmead, Zaayfontein, and
Blydefontein Shelters in the Orange River
Drainage [C. G. Sampson, Mem. Natl. Mus.
(Bloemfontein) 6, 1 (1972)]. The most promi-
nent sites in the Cape Folded Mountains are
Wilton (127) and Melkhoutboom (118, 128).
Two separate, parallel traditions are perhaps
involved—a Later Smithfield one in the interi-
or and a Wilton one sensu stricto in the Cape
Mountains. Since both segments and backed
bladelets were certainly bits or inserts on
wooden or bone handles, or shafts, one of the
differences between the traditions may have
been with respect to methods of hafting (/18).
There were also regional differences in the
relative numbers of backed elements and other
tools (125). If, as is widely accepted, it is true
that the backed elements were used to tip pro-
jectiles (principally arrows), a small number of
backed elements might indicate restricted use
of such weapons in hunting. In the Wilton of
the southern Cape the number of backed ele-
ments occurring is relatively small, and the
principal game animals appear to have been
small, nongregarious browsing species. These
are animals then that were probably more read-
ily taken by snares and trap lines than by bow
and arrow.
J. Deacon, S. Afr. Archaeol. Bull. 27, 10
(1972).

H. J. Deacon, Ann. Cape Prov. Mus. Nat.
Hist. 6, 141 (1969).

Systematic, if subtle, shifts in modes of stone
artifact manufacture characterize the long, par-
allel Wilton sequences of the Wilton name site
(127) and Melkhoutboom (118). One such shift
occurred shortly before 2000 years ago and is
contemporaneous with an increase in fresh-
water mussel shell and a decrease in marine
shell in the sites. It is also just prior to the local
appearance of pottery and sheep [see (I22)].
There is some evidence that the herders occu-

pied the nearby coast earlier than the moun-

tains in which Wilton and Melkhoutboom are
located. It is therefore possible that the
changes in mode of stone artifact manufacture
and in the number of shells reflect adjustments
by the late hunting-gathering inhabitants of
Wilton and Melkhoutboom to a situation in
which they could no longer include the coast in
their seasonal round.

For example, at Klasies River Mouth (94).

C. K. Cooke, Rock Art of Southern Africa
(Books of Africa, Cape Town, 1969); J. Rudner
and I, Rudner, The Hunter and His Art (Struik,
Cape Town, 1970); D. N. Lee and H. C. Wood-
house, Art on the Rocks of Southern Africa
(Purnell, Cape Town, 1971).

R. Singer and J. Wymer, Nature (London) 224,
508 (1969).

H. J. Deacon, J. Deacon, M. Brooker, S. Afr.
Archaeol. Bull. 31, 141 (1976).

W. E. Wendt. Acta Praehist. Archaeol. 5, 1
(1975); Bild Wiss. 10, 44 (1975).
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For example in the Wilton deposits of Melk-
houtboom (/18) and the Albany levels of Nel-
son Bay (R. G. Klein, unpublished).
A particularly fine example has been found at
Melkhoutboom, dug from a Wilton level dated
to approximately 5900 years ago (/18). The
grave was a steep-sided vertical shaft, roughly
60 cm across, into which the body of a child
had been placed with his hands on his knees in
a squatting position. The shaft was capped by a
6-mm-thick layer of powdered red ochre and
then by three large stones. Grave goods includ-
ed three notched seashells and at least fourteen
beads of gritty earth that apparently had been
baked and formed into part of a necklace.
R. G. Klein, in preparation.
H. J. Deacon, Koedoe 13, 37 (1970).
?.9715\)very, S. Afr. Archaeol. Bull. 30, 105
1 .

. For example, in the Earlier Smithfield deposits

of Kruger Cave [R. J. Mason, H. Friede, J. N,
Pienaar, S. Afr. J. Sci. 70, 375 (1974)] in the
Transvaal; the Later Smithfield levels of High-
lands Shelter (/18) in the central Cape; in the
Wilton levels of Melkhoutboom (/18), of
Scott’s Cave [(/. =+ M. J. Wells, S. Afr. Ar-
chaeol. Bull. 20, 79 (1965)], of Springs Shelter
(118), and of de Hangen [J. E. Parkington and
C. Poggenpoel, ibid. 28, 3 (1971)] in the south-
ern Cape; and in Mirabib Hill Shelter [B. H.
Sandelowksy, S. Afr. Archaeol. Soc. Goodwin
Ser. 2, 65 (1974)] in South West Africa. The
Melkhoutboom evidence for plant use is espe-
cially rich and shows that from at least 7000
years ago the inhabitants of the site were in-
tensively taking advantage of the remarkable
geophytic flora of the region. Corms of the gen-
era Watsonia, Hypoxis, and Moraea were
brought back by the inhabitants in huge quan-
tities; thus it seems beyond question that these
plants were staple foodstuffs. Besides debris of
what probably were food plants, the Melkhout-
boom Wilton levels have also provided re-
mains of plants that were probably used for the
manufacture of artifacts, arrow poisons, medi-
cines, and vegetable oils.

Inflorescences of Themeda and Helipterum in
the Melkhoutboom deposits indicate that Wil-
ton peoples were certainly present in late
spring and early summer. This is the time of
year, perhaps extended through autumn, that
would have been the best in which to take ad-
vantage of the primary food plants [various
geophytes mentioned in (/40)]. Winter would
probably have been the poorest time of year,
and it seems likely that the Wilton inhabitants
of Melkhoutboom then moved to the coast, ap-
proximately 50 km away, where shellfish could
have replaced plants as a reliable, collectable
resource. Ratios of oxygen-16 to oxygen-18 of
the last growth increments of shells from the
Wilton middens of Nelson Bay indicate that
the animals were collected only in the colder
months [N, J, Shackleton, Archaeometry 15,
133 (1973)] and therefore suggest that the coast
was occupied only in winter. Marine shells in
the Melkhoutboom Wilton deposits and ostrich
eggshell fragments at Nelson Bay clearly point
to contacts with coastal and inland environ-
ments, respectively. It is perhaps unlikely that
Melkhoutboom and Nelson Bay were ever in-
habited by the same people, but together the
two sites provide nonetheless a reasonable
case for a Wilton seasonal round, perhaps be-
ginning between 8000 and 7000 years ago. A
similar seasonal round—inland in summer, on
the coast in winter—is suggested both by
known seasonal variability in resources and by
direct LSA archeological evidence in the
Elands Bay Cave area (110).
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