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PALEOENVIRONMENTAL AND CULTURAL IMPLICATIONS OF LATE 
HOLOCENE ARCHAEOLOGICAL FAUNAS FROM THE ORANGE FREE STATE 
AND NORTH-CENTRAL CAPE PROVINCE, SOUTH AFRICA* 
RICHARD G. KLEIN 

Department of Anthropology, University of Chicago, 1126 East 59th St., Chicago, R. 60637 

Introduction: the sites 
This paper reports on small faunal samples I have 

analysed from thirteen late Holocene archaeological 
sites in the Orange Free State and north-central Cape 
Province. Six of the sites-Powerhouse Cave, Lime- 
rock Shelters 1 and 2, Dikbosch Shelters 1 and 2, and 
Burchell's Shelter-were excavated between 1973 and 
1976 by A. J. B. Humphreys; four others-Blyde- 
fontein Shelter, Riversmead Shelter, Glen Elliott 
Shelter, and Ventershoek Shelter-were excavated 
between 1965 and 1967 by C. G. Sampson; and the 
remaining three-Tienfontein Shelters 2, 4A, and 7- 
were excavated in 1973 by M. Brooker. Figure 1 
shows the approximate locations of these sites and of 
other fossiliferous late Holocene localities in the 
same region. 

Figures 2 and 3 and their captions present some 
important culture-stratigraphic information, 14C dates, 
and sources of background information on the sites. 
From the figures, it is obvious that none of the sites 
contains more than 1,40 m of deposit and most of 
them contain substantially less. With the exception of 
Dikbosch 1, none of the sites contains deposits 
clearly older than about 4000 years, while at some of 
the sites the deposits probably span no more than 
the last few decades or centuries. Dikbosch 1 is less 
of an exception than it might appear at first glance 
(Fig. 3), since it apparently contains a major deposi- 
tional non-sequence spanning the interval between 
perhaps 13 000 and 3000 years ago, and the overwhel- 
ming majority of the artefacts and bones probably 
come from above the non-sequence (Humphreys 1974). 

At nearly all the sites, well-defined stratigraphy was 
absent, and the excavators were forced to dig in 
arbitrary or semi-arbitrary layers or 'spits'. In com- 
bination with the fact that the samples of charcoal 
used to obtain dates at the sites excavated by Sampson 
were usually composed of individual pieces dispersed 
throughout a spit, the fact that spits may sometimes 
have crosscut natural stratigraphy and important 
depositional breaks probably accounts for some 
apparent inconsistencies (inversions) in 14C dates. The 
excavation method probably also accounts in part 
for the lack of consistency in the dates for the first 
appearance of pottery or of Iron Age objects in the 
sites, though differences in site location and small 
sample sizes (sampling error) may also be partly 
responsible. 

The place of the sites in Southern African prehistory 
The artefacts from the various sites have been 

described in the references cited in the captions to 
Figures 2 and 3, and with the exception of the 
Tienfontein materials, will be further analysed in a 
comprehensive, comparative study by Humphreys. 

* Received June 1978, revised January 1979. 

The available descriptions indicate that the assem- 
blages are characterized overall by formal stone tools, 
especially types of scrapers and backed elements, that 
are characteristic of the Wilton/Smithfield Industrial 
Complex of southern Africa (see J. Deacon 1974). 
If the assemblages had to be fitted within the classic 
Later Stone Age classification scheme of Goodwin 
and Van Riet Lowe (1929), they would probably be 
placed variously in the 'Smithfield B' or the 'Smithfield 
C', though these units were defined almost exclusively 
from surface samples which are not directly com- 
parable to the excavated ones. 

Sampson has divided the materials he excavated 
among a series of successive Later Stone Age phases, 
initially referred to simply by numbers (Sampson 
1970, 1972) and subsequently by names (Sampson 
1974). His scheme is set out here in Table 1. 
Humphreys (1973a, see also 1972) has already 
suggested that this scheme may require modification, 
and his analysis of the materials he has excavated, 
in combination with his reanalysis of Sampson's 
materials, will probably result in a somewhat different 
cultural framework. Working with similar materials 
from roughly the same time interval (c. 4500 B.P. to 
near present) from the Highlands Shelter in the 
Karoo-Cape Midlands to the south of the area 
focused on here, H. J. Deacon (1976) has recognized 
only a single cultural entity, albeit one marked by 
some interesting and important change in stone tool 
size and shape through time. 

At present, one of the more curious aspects of the 
prehistory of the Orange Free State and northern 
Cape, and indeed of virtually the entire South African 
interior, is that sites with cultural remains older than 
4500 years and younger than 9500 years are all but 
unknown (J. Deacon 1974). The only exception to 
this generalization is Rose Cottage Cave in the 
easternmost Orange Free State (Malan 1952; Vogel 
1970; Vogel & Marais 1971), where the pertinent 
archaeological materials have yet to be described. 
What this means is that it is impossible to say what 
sorts of cultural materials immediatel precede those 
known from the sites of interest here. The reasons 
for a general gap in the record between c. 9500 B.P. 
and c. 4500 B.P. are not entirely clear, but it is 
probably due in part to the shallow, ephemeral 
nature of rock shelters in the area, so that most of 
those which existed prior to 4500 B.P. may no longer 
exist. It may also be due in part to unfavorable 
climatic conditions. Particularly between roughly 
6500 and 4500 B.P., climate may have been simply too 
dry to support human populations with substantial 
archaeological visibility (Butzer, Stuckenrath et al. 
1978). 

It is probable that the last people to make stone 
tools and other objects of the kinds found in the 
sites discussed here were the San or 'Bushmen' hunter- 
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gatherers whom early European travellers encountered 
in various parts of the north-central Cape and Orange 
Free State in the late eighteenth and early nineteenth 
centuries (Stow 1905; Wilson 1969; Elphick 1977). 
In 1811, William Burchell observed a hunter-gatherer 
band in the shelter named for him that has provided 
some of the faunal remains discussed below, and it is 
possible, perhaps even probable, that some of the 
animal bones and the stone artefacts that accompany 
them were left behind by the very people whom 
Burchell met (Humphreys 1975). 

At the time of European contact, hunter-gatherers 
in some parts of the northern Cape and Orange Free 
State were in contact with Hottentot-speaking pas- 
toralists and with Tswana- and Sotho-speaking Iron 
Age farmers (Fig. 1). Iron Age peoples were restricted 
to the northern and eastern peripheries of the area, 
probably by the climatic conditions necessary for the 
success of their mixed farming economies (Maggs 
1971; Humphreys 1976). Although it is now clear that 
Iron Age peoples were present in the Transvaal, Natal, 
and perhaps even the south-eastern Cape from the 
early centuries of the Christian era (Maggs 1977), it 
is possible, perhaps even probable, that they only 
penetrated the northern Cape and Orange Free State 
much later. In the northern Cape, in the area historic- 
ally occupied by the Tswana, the earliest evidence 
for Iron Age presence is perhaps the appearance of 
metal objects and glass beads (probably as traded 
goods) at Doornfontein in an otherwise Stone Age 
archaeological assemblage that postdates A.D. 830, 
perhaps by a substantial interval (Beaumont & 
Boshier 1974). In the northern and easternmost 
Orange Free State, in the area historically occupied 
by the Sotho, Iron Age peoples may have first 
appeared only in the fifteenth or sixteenth century A.D. 
(Maggs 1976). At the time of the first European 
observation, hunter-gatherer groups continued to 
exist among the Sotho, and contacts are reflected not 
only in Iron Age objects found in presumed hunter- 
gatherer sites, such as those at Ventershoek and 
Tienfontein, but also more graphically in rock- 
paintings at both localities that depict apparent 
hunter-gatherer raids on Sotho stock (Goodwin & 
Van Riet Lowe 1929: 183; Sampson 1970; Brooker 
in press). 

At the time of the earliest historic observation, 
Khoikhoi pastoralists were restricted to the western- 
most periphery of the area of concern here (Fig. 1). 
However, there were also people referred to as 
'Bushmen' herding stock along the Riet River in the 
south-western Orange Free State (Maggs 1971). The 
archaeological vestiges of these 'Bushmen' herders 
are probably represented at sites with so-called 
Type R settlements (Maggs 1971; Humphreys 1973b). 
Historical observations of 'Bushmen' herding stock 
suggest that both the distribution and nature of 
contact between herders and hunter-gatherers in the 
northern Cape and Orange Free State was probably 
fluid and complex, and, on occasion, the acquisition 
of stock may have made hunter-gatherers into herders 
and the loss of it may have turned herders into 
hunter-gatherers. 

The time when herders first appeared in the northern 
Cape and Orange Free State remains uncertain. If 

Elphick (1977) is correct in suggesting that the first 
herders to enter South Africa passed through the 
region, then herders should have been present there 
at least as early as in the southern Cape coastal region 
and its hinterland, where sheep and possibly also 
cattle are well documented at or shortly after the 
time of Christ (Schweitzer & Scott 1973; Schweitzer 
1974, 1975; Avery 1975; H. J. Deacon & Brooker 
1976; H. J. Deacon, J. Deacon et al. 1978; Klein & 
Inskeep unpub.; Parkington 1976). However, none 
of the sites considered here has provided unquestion- 
able remains of domestic animals in a context where 
the remains are demonstrably more than a few 
decades or centuries old, and it remains possible that 
the initial appearance of stock in the South African 
interior was in fact relatively late, perhaps coinciding 
more closely with the advent of Iron Age peoples 
than with the much earlier appearance of Stone Age 
herders along the west and south coasts. 

In the southern Cape, the appearance of domestic 
stock seems to have coincided closely with the first 
appearance of pottery, suggesting a linkage between 
the two traits in their introduction, if not always in 
their subsequent diffusion. At least tentatively then, 
the appearance of pottery in the northern Cape and 
Orange Free State might be taken to reflect the 
appearance of herders in the general area, though 
in any given instance the pots may have been used 
or even made by hunter-gatherers (local hunter- 
gatherers clearly possessed pottery at time of historic 
contact). Unfortunately, as Figures 1 and 2 show, 
there are substantial differences in the dates for the 
appearance of pottery at various northern Cape and 
Orange Free State sites. In part the differences may 
be real, reflecting the appearance of pottery at 
different times in different places, but as indicated 
in the opening section of this paper, in part the differ- 
ences probably reflect small sample sizes in which 
pottery may sometimes be absent by sheer chance. In 
large part, the differences in dates probably also reflect 
excavation according to arbitrary spits in which 
associations between artefacts and dated charcoal 
may be misleading or erroneous. The possibility of 
erroneous associations is perhaps especially likely 
given the fact that the deposits in most of the sites are 
shallow, friable, and undifferentiated, so that some 
vertical movement of objects is both probable and 
virtually impossible to detect. What all this means is 
that the actual date for the earliest appearance of 
pottery in the northern Cape and Orange Free State 
remains to be established. Humphreys (pers. comm.) 
has suggested that the earliest pottery may in fact 
turn out to be no more than a few centuries old, as 
suggested, for example, by the date of 430?95 B.P. 
for the first appearance of sherds in the Zaayfontein 
profile (Fig. 1). Humphreys's opinion is based on 
dissimilarities between the pottery from the sites 
considered here and that from Stone Age herder sites 
in the southern and western Cape coastal regions. 
He believes that Iron Age rather than Khoikhoi 
influences may be behind the first appearance of 
pottery in the northern Cape and Orange Free State 
Stone Age sites, and, as indicated previously, there is 
evidence that the local appearance of Iron Age 
peoples was substantially later than the first appear- 
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ance of Khoikhoi herders in the southern and western 
Cape. 

In sum then, future research may show that both 
domestic stock and pottery appeared in the north- 
central Cape and Orange Free State long after they 
had appeared in the western and southern Cape 
coastal regions. This question will be briefly addressed 
again below in the section on the interpretation of the 
faunal remains. 

It is important to emphasize that the sites providing 
the faunal remains discussed here represent only a 
tiny proportion of the sites that must have been 
occupied by later Holocene peoples in the Orange 
Free State and northern Cape. Even more significant, 
the sites discussed here are almost all rock shelters or 
caves, while most of the camps occupied by later 
Holocene peoples were probably in the open air. This 
is suggested both by the general rarity of rock shelters 
and caves over much of the area and by the large 
number of pertinent artefact concentrations that 
Goodwin and Van Riet Lowe (1929), Sampson (1972, 
1974), and others have recorded in the open air. 
Unfortunately, the open-air sites are overwhelmingly 
surface occurrences which do not include bones in 
clear association with artefacts. Only three open-air 
sites have so far provided associated bone. Of these, 
two-OFD 1 (Maggs 1971) and Khartoum 1 
(Humphreys 1973b)-are late prehistoric or proto- 
historic pastoralist camps as indicated by the presence 
of stone structural features and historic observations. 
The bone samples from the two sites, and especially 
from Khartoum 1, are very small. The third site- 
Lemoenfontein (Sampson 1970)-was probably a 
hunter-gatherer site, but it too has provided only a 
very small bone assemblage. The lack of sealed open- 
air sites with substantial faunal remains obviously 

rules out potentially interesting comparisons between 
faunal assemblages from cave and open-air contexts 
and more generally limits the extent to which late 
Holocene man-animal relationships in the Orange 
Free State and northern Cape may be reconstructed. 

Sorting and identification of the faunal remains 
I studied all the faunal assemblages in the Depart- 

ment of Cenozoic Palaeontology of the South African 
Museum (Cape Town). In all cases, the faunal remains 
were highly fragmented, probably partly as a result 
of butchering and marrow extraction and partly as a 
result of post-depositional sediment compaction, 
leaching, and trampling. The degree of fragmentation 
in each case was about the same as I have observed 
in other southern African caves and rock shelters 
where sedimentation appears to have been comparably 
slow relative to intensity of occupation. 

The majority of the bones in each faunal assemblage 
were unidentifiable fragments which I sorted out, but 
did not analyse further. Among the identifiable 
bones, ones derived from mammals predominated in 
every case, but bones of tortoises, snakes, lizards, 
amphibians, birds, and fish also occurred with 
variable frequency. Bones of fish and amphibians 
were particularly common in the faunas from the sites 
excavated by Sampson (especially Ventershoek). The 
same sites also contained fair numbers of mussel shells 
and crab chelipeds ('pincers' or 'claws'), reported 
by Sampson in the publications cited in the captions 
to Figures 2 and 3. Some of the remains of aquatic 
creatures may have been introduced to the sites by 
non-human agency since Brooker (in press) reports 
finding otter (Aonyx capensis) faeces containing crab 
carapace fragments on the surface at Tienfontein 2. 
However, most of the pertinent remains were probably 
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Fig. 1. Approximate locations of the Late Holocene archaeological localities mentioned in the text (A redrawn 
in part after Butzer et al. in prep.; B in part after Humphreys in prep.) 
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Figure 2. The maximum depth of deposit, the levels or spits that contain potsherds, Iron Age items, or European 
objects, and 14C dates for Zaayfontein (Sampson 1967a, 1970), Riversmead (Sampson & Sampson 1967), 
Blydefontein (Sampson 1970), Glen Elliott Shelter (Sampson 1967b, 1970), Holmsgrove (Sampson 1970) 
Ventershoek (Sampson 1970), Tienfontein 1, 4A, and 7 (Brooker in press), and Rose Cottage Cave (Malan 1952, 
Vogel 1970, Vogel & Marais 1971, and Butzer, pers. comm.). Sampson (1970) states that bone was well preserved 
at Holmsgrove, but the faunal material has not been studied and could not be located at the time of this study. 
Similarly, there was apparently good bone preservation in those (topmost) levels of Rose Cottage Cave which 
would be of principal interest in this paper (Butzer, pers. comm.), but the material was not accessible to the 
author. A further known site with faunal remains that would probably be relevant to problems considered here 
is Wonderwerk Cave (Malan & Cooke 1941; Malan & Wells 1943; Cooke 1963; Butzer, pers. comm.). 
Unfortunately, insufficient information is available on this site to present a schematic stratigraphic column 
like those above, and faunal samples from the site which are stratigraphically well provenienced within it have 

been excavated only recently (December 1978). 

brought to the sites by their human occupants who 
may have obtained a substantial portion of their 
protein from streams near the sites. There may be 
additional important information in the fish and 
amphibian material, especially concerning the pos- 
sibility that the sites were occupied only seasonally, 
but my lack of appropriate comparative specimens 
and my previous inexperience in identifying fish and 
amphibian remains prevented me from studying 
the material in detail. For similar reasons, I put aside 
the bones of reptiles and birds, which in any case 
were far less common. 

I sorted the mammal bones from the various sites 
between those of macromammals, which were prob- 
ably introduced to the sites mainly by people, and 
those of micromammals (mainly rodents and insecti- 
vores, but some bats), which were probably introduced 
to the sites mainly by owls. I turned over the micro- 
mammal remains to D. M. Avery for sorting, identi- 

fication, and counting. Her results will be published 
separately. The present paper constitutes a report on 
the macromammal remains, with particular emphasis 
on those excavated by Sampson. The emphasis is 
a result of the fact that Sampson's assemblages 
constitute the largest ones studied. Additionally, 
unlike the other excavations of concern here, 
Sampson's have already been published in some detail, 
and it is unlikely they will be the subjects of further 
monographic treatment. 

In the case of each fauna, the immediate aim of my 
analysis was to obtain estimates of the minimum 
numbers of individuals by which each species was 
represented (Tables 2-6). To this end, I attempted 
to determine both the anatomical and taxonomic 
derivations of every bone. I generally separated the 
cranial and appendicular elements of each taxon into 
lefts and rights and used the higher sum (left or right) 
to calculate the minimum number of individuals 
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represented by an element. For some appendicular 
elements, especially phalanges, depending upon the 
species, separation between lefts and rights, or even 
between fore and rear elements, was either not feasible 
or did not provide an immediate estimate of the 
minimum number of individuals represented. In such 
instances, I divided the total for the element by an 
appropriate number (for example, by 4 for equid 
first phalanges) 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, I made use of 
age criteria in calculating the minimum numbers of 
individuals represented by various long bones and by 
teeth. For the long bones of any species, I 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 loose, isolated examples, 
I used eruption and wear criteria to determine the 
likelihood that different kinds of teeth (P4's, M1's, 
M2's, etc.) came from different individuals. In the 
case of the bovids, which are the best represented 
animals at all the sites, matching of isolated teeth 
by eruption and wear led not just to minimum 
numbers estimates, but also to estimates of the 
numbers of individuals in successive dental age 
classes (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 largely subjective 
means that both the age distributions and the mini- 
mum numbers that emerge from matching are not 
precise, but I believe they constitute very reasonable 
estimates, particularly relative to one another. 

Some of the species represented or potentially 
represented in the sites are very similar in size and 
morphology. Together with the fact that most bones 
were incomplete (fragmented), this made it difficult 
to identify many of them to species. The problem 
was particularly acute with respect to bovid post- 
cranial material, which I was generally unable to 
assign to genus or species. As a consequence, the 
bovid species identifications and minimum individual 
estimates reported here are based exclusively on 
teeth. Even with bovid teeth, I was not always able 
to distinguish between closely related species of 
similar size, especially between cattle (Bos taurus) and 
Cape buffalo (Syncerus caffer), sheep (Ovis aries) and 
goat (Capra hircus), roan (Hippotragus equinus) and 
sable antelope (H. niger), and black wildebeest 
(Connochaetes gnou) and red hartebeest (Alcelaphus 
buselaphus). As a consequence, these species pairs have 
been listed together in Tables 2-6. With regard to the 
last pair, the fact that all the specifically identifiable 
specimens belonged to black wildebeest, in combina- 
tion with the fact that black wildebeest was historic- 
ally much more common than hartebeest in the study 
area, makes it likely that most of the co-listed material 
actually belongs to black wildebeest. 

Two equids-Burchell's zebra (Equus burchelli) 
and the recently extinct quagga (E. quagga)-could 
conceivably occur at most of the sites, and since no 
distinction between them is possible with the isolated 
teeth and fragmentary postcranial material that is 
available, I have listed the equid bones from each 
site as possibly derived from one or both species. 
The rhinoceros material consisted mainly of relatively 
small dental fragments which I could not confidently 
assign to either of the two rhinoceros species which 
could have been present-the black (Diceros bicornis) 
or the white (Ceratotherium simum), though I believe 
that at least some of the fragments from Powerhouse 
Cave and Dikbosch 1 probably come from the black 
rhinoceros. Finally, bones of at least two species of 
hare are present. One species is probably the Cape hare 
(Lepus capensis), but the other(s) remain unidentified. 
Most of the hare bones were postcranial elements 
and I did not have access to comparative postcranial 
skeletons of the various species that might be 
represented. 

Besides problems of identification, there are two 
other major obstacles to detailed interpretation of the 
faunas reported here. The first is simply the small size 
of all the samples, which makes it necessary to add 
together numbers from different levels or even from 
different sites in order to obtain numbers that are 
statistically meaningful. Of course, what could be 
extremely interesting chronological or geographic 
patterning will be obscured when temporally or 
spatially discrete provenience units are lumped. The 
small size of the faunal samples from individual layers 
is brought out in Tables 2-5 where the minimum 
numbers of individuals in each layer of the sites 
excavated by Sampson (Blydefontein, Riversmead, 
Glen Elliott, and Ventershoek) are presented. These 
sites provided the largest overall samples considered 
here. In Table 6, the figures from Tables 2-5 have 
been summed to provide minimum individual esti- 
mates for each site as a whole. Table 6 also provides 
summary minimum individual estimates for the other 
faunas reported here, as well as for faunas from four 
additional late Holocene northern Cape and Orange 
Free State sites whose faunal contents were studied 
by others and reported previously. These sites are the 
Later Stone Age shelters of Doornfontein, on which 
some background information may be found in 
Figure 3, and Little Witkrans, about which virtually 
nothing has been published but a faunal list (Peabody 
1954), and the Type R settlements of OFD 1 (Maggs 
1971) and Khartoum 1 (Humphreys 1973b), both of 
which appear to have been pastoralist camps inhabited 
at or shortly before the time of European contact in 
the late eighteenth or early nineteenth centuries. 

The second obstacle to detailed interpretation of 
the faunal assemblages discussed here is that the 
sites providing them were excavated mainly in 
arbitrary levels rather than in natural ones. This 
means that the separate levels are not necessarily 
closed units from a faunal point of view, that is, 
bones in one layer might well come from the same 
individual animals that are represented in another. 
In combination with the fact that the bone samples 
from separate layers were generally quite small, this 
means in turn that summing minimum individual 
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Fig. 3. The maximum depth of deposit, the levels or spits that contain potsherds, Iron Age objects, or European 
items, and 14 C dates for Powerhouse Cave (Peabody 1954, Humphreys 1978), Limerock 1 (Humphreys pers. 
comm.), Limerock 2 (Humphreys pers. comm.), Dikbosch 1 (Humphreys 1974, Dikbosch 2 (Humphreys pers. 
comm.), Burchell's Shelter (Humphreys 1975), and Doornfontein (Beaumont & Boshier 1974). Dikbosch 2 
differs from the other sites in that it contains very few artefacts and the bones may have been accumulated 

largely by porcupines. 

counts from different layers to obtain minimum 
individual counts for an entire site has-resulted in 
total counts for each site which are overestimates of 
the actual numbers of individual animals represented. 
The extent of overestimation at each site is impossible 
to determine and is probably variable since, among 
other things, it depends on the extent to which the 
arbitrary layers in each site actually approximated 
the natural stratigraphy. The point to be made here is 
that the minimum estimates presented in Tables 2-6 
should be regarded as no more than rough indices 
of relative species abundance and the numbers should 
not be subjected to mathematical manipulations that 
require more precise frequency estimates. 

Interpretation of the faunas 
All the species listed in Table 6 were locally extant 

at the time the first European travellers visited the 
Orange Free State and northern Cape. Taken as a 
group, the faunas in the table therefore suggest clearly 
that extinct species, such as the giant buffalo (Pelorovis 
antiquus), 'giant hartebeest' (Megalotragus priscus), 
'giant Cape horse' (Equus capensis), and Bond's 
springbok (Antidorcas bondi), which are known in 

late Pleistocene archaeological contexts in the region 
(at Florisbad, Vlakkraal, and/or Wonderwerk Cave 
(H. B. S. Cooke 1963), were extinct by the late 
Holocene. Precisely when they became extinct 
remains unknown, but future research may show the 
time to have been the terminal Pleistocene, approxim- 
ately 12-10 000 years ago. Research in the southern 
Cape has shown that the same or related species 
became extinct there at this time (Klein 1974). 

In late prehistoric and early historic times, just a 
few centuries ago, it is likely that three major vegeta- 
tion (or veld) types were found in the area of concern 
here (Acocks 1953; Fig. 4 here). The westernmost 
Orange Free State and adjacent portions of the Cape 
Province to the west were probably covered mainly 
by bushveld (=wooded grassland) with a locally 
variable mixture of thorny trees, shrubs, and grasses. 
Over most of the Orange Free State and adjacent 
areas of the Cape Province to the south, the vegetation 
was probably mainly grassveld dominated by species 
of so-called 'sweet' type (that is, ones that maintain 
their nutritive potential long after growth has ceased). 
Plants other than grasses were probably relatively 
rare, and trees in particular were probably restricted 
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largely to stony hills (koppies). On the extreme east 
of the Orange Free State, near its borders with 
Lesotho, sweet grassveld gave way to mixed grassveld 
including species of both 'sweet' and 'sour' type (the 
latter are relatively unnutritious for grazing animals 
except during the growth phase). 

In keeping with the vegetation differences, there 
were important faunal differences which are reflected 
in the early travellers' reports. The grasslands of the 

central and eastern Orange Free State and of the 
Cape Province to the south were dominated by vast 
numbers of quagga, black wildebeest, and springbok 
(Antidorcas marsupialis). These species probably 
migrated with the seasons and were perhaps ecologic- 
ally interdependent in a grazing succession similar to 
that observed for Burchell's zebra, blue wildebeest 
(Connochaetes taurinus), and Thomson's gazelle 
(Gazella thomsoni) on the Serengeti Plains of northern 

TABLE 1. Cultural stratigraphy of late Holocene sites in the Orange River drainage basin, as established by 
Sampson (1970, 1972, 1974). Note that the earliest phase recognized (Lockshoek'='1') is so far not represented 
by any site that preserves faunal remains. The age of the earliest phase is also uncertain. The available 14C dates 
(see Figs 1 and 2) suggest that the later phases (from 'Early Wilton'='2' on) fall entirely within the last 

4000 years or so. 

Later Stone Age Later Stone Age Excavated Sites Artefactual Characteristics 
Industry Phase 

(Sampson 1974) (Sampson 1970,1972) 

Smithfield LSA 6 Zaayfontein I-IV Numerous endscrapers; backed elements 
Glen Elliott rare or absent; cylindrical bone points 

Shelter 1-111 common; thick, poorly fired potsherds, 
Glen Elliott mainly grass-tempered, often decorated by 

Crevice I parallel, but poorly controlled lines of stamp 
Holmsgrove I-II impressions; glass and metal items of 
Ventershoek I-V European as well as of indigenous Iron Age 

manufacture. 

Ceramic LSA 5 Zaayfontein V-VI Essentially the same types and proportions 
Riversmead I-II of stone tools as in the preceding phase; 
Blydefontein I-II potsherds present, especially thin, well-fired, 
Glen Elliott undecorated ones, grit-tempered; cylindrical 

Shelter IV-VI bone points perhaps increase in frequency; 
Glen Elliott rare metal objects present (implying contacts 

Crevice II with indigenous Iron Age people). 
Holmsgrove III-VI 

Developed LSA 4 Riversmead III-IV Small convex scrapers and backed elements 

z Blydefontein III-IV relatively rare; endscrapers increase in size 
O Glen Elliott and number; greater use of lydianite relative 

Shelter VII to crypto-crystalline siliceous rocks; cylin- 
3 drical bone points present. 

LSA 3/4 Riversmead V 
(transitional) Blydefontein V 

Classic LSA 3 Zaayfontein VII-IX Small convex scrapers and backed elements 
- Riversmead VI-IX common or dominant; large scrapers and 

Blydefontein VI-VII various heavy duty tools rare; considerable 
Glen Elliott use of cryptocrystalline siliceous rocks; 

Shelter VIII cylindrical bone points present. 

Early LSA 2 Zaayfontein X-XIV Large scrapers, core hammers, and other 
Lemoenfontein large elements as in the preceding phase, 
Zeekoegat 13 but with the noted addition of small convex 

Upper Level scrapers and backed elements in good 
numbers; increased use of cryptocrystalline 
siliceous rocks from Orange River gravels. 

Lockshoek LSA 1 Zeekoegat 13 Large scrapers dominant; backed elements 
Lower Level rare or absent; raw material almost 

exclusively lydianite. 
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Tanzania (Bell 1971). Aboriginally, quagga, black 
wildebeest, and springbok shared the grassy plains 
with other large ungulates, especially hartebeest, 
blesbok (Damaliscus dorcas phillipsi), eland (Tauro- 
tragus oryx), and warthog (Phacochoerus aethiopicus). 
Blue wildebeest and Burchell's zebra also occurred, 
but they were probably common only on the northern 
periphery of the area (northernmost Orange Free 
State). Small antelope, in particular steenbok (Raphi- 
cerus campestris) and grey duiker (Sylvicapra grimmia) 
persist in the region today and were undoubtedly 
present prehistorically wherever small patches of 
relatively dense vegetation were available to provide 
temporary cover. Klipspringer (Oreotragus oreo- 
tragus), mountain reedbuck (Redunca fulvorufula), 
and vaalribbok (Pelea capreolus) were and still are 
reasonably common in hillier areas. Among the 
more numerous non-ungulates were baboons (Papio 
ursinus), rock hyrax (Procavia capensis), various 
hares (Lepus spp. and others), porcupine (Hystrix 
africae-australis), springhare (Pedetes capensis), aard- 
vark (Orycteropus afer), and carnivores, including 
especially lion (Panthera leo), hyenas (Hyaena brunnea 
and Crocuta crocuta), black-backed jackal (Canis 
mesomelas), and various mongooses (particularly the 
yellow mongoose, Cynictis penicillata). 

Essentially the same non-ungulates occurred in the 
bushveld of the westernmost Orange Free State and 
adjacent portions of the Cape to the west, and some 
of the larger ungulates, such as warthog, hartebeest, 
and eland, were perhaps equally common in the 
bushveld as in the grasslands on the east. However, 
in the bushveld, quagga was replaced entirely by 
Burchell's zebra, black wildebeest by blue, and 
blesbok by tsessebe (Damaliscus lunatus). Springbok 
persisted, but probably in smaller numbers than in 
the open grasslands. Locally, in areas of particularly 
dense bush within the bushveld, springbok coexisted 
with or was replaced by impala (Aepyceros melampus), 
entirely absent in the grasslands. Kudu (Tragelaphus 
strepsiceros) and buffalo (Syncerus caffer), which were 
probably uncommon or absent in the grasslands, 
were prominent in the bushveld, the former especially 
in areas of dense thickets, the latter wherever surface 
water could be found throughout the year. Giraffe 
(Giraffa camelopardalis), roan antelope, and possibly 
also sable antelope, all of which were certainly absent 
from the open grasslands, were common in the 
bushveld. 

Even a rapid inspection of Table 6 will show that the 
historic faunal contrast between the bushveld country 
on the west and the grasslands on the east is reflected 
in the archaeological faunas. Giraffe, roan and/or 
sable antelope, kudu, blue wildebeest, and impala 
are recorded only in the sites found within the 
bushveld zone. Springbok, certain or probable 
black wildebeest, and an equid dominate the faunas 
from sites in the grasslands. Interestingly, the blesbok 
is only possibly or securely recorded from sites in the 
mixed grassveld of the eastern Orange Free State, 
where it was apparently most common at time of 
historic contact. Overall, the archaeological data 
clearly substantiate the faunal contrasts which may be 
gleaned from the early travellers' reports, and it is 
possible that further archaeological research will 

-~~~~~~~~~~11 Ito *~ - (-7A 

VE GASSELD :-: 

Fig. 4. Postulated distribution of vegetation types in 
the Orange Free State and north-central Cape 
Province in A.D. 1400 (after Acocks 1953: Map 1). 
The dotted line represents modern political bound- 
aries. The three vegetation types in which sites 
considered in this paper are located are: (1) Bushveld 
(Burchell's Shelter, Dikbosch 1 and 2, Limerock 1 and 
2, Doornfontein, Wonderwerk, Little Witkrans, and 
Powerhouse Cave); (2) Sweet Grassveld (Lemoen- 
fontein, Zaayfontein, Riversmead, Blydefontein, Glen 
Elliott, Zeekoegat, and Holmsgrove); and (3) Mixed 

Grassveld (Tienfontein and Ventershoek). 

provide distributional details that are not available in 
the reports. 

Besides differences in vegetation, the archaeological 
faunas also reflect differences in topography. This 
is particularly clear in the sites excavated by Sampson. 
Thus, Blydefontein and Ventershoek, which are 
located in areas of much greater local relief than 
Riversmead and Glen Elliott, are characterized by 
particularly high numbers of ungulates preferring 
hilly country as opposed to ones preferring open plains 
(Table 7). The hunters at the different sites clearly 
responded to conditions of local species availability. 

Difficulties of stratigraphic control and dating, as 
well as small sample sizes and the special problems 
surrounding minimum individual counts in the present 
instance, make it difficult to examine the faunas for 
environmental contrasts that may be temporal rather 
than spatial. However, it is interesting that springbok 
should be so common at Glen Elliott Shelter, where 
the deposits with fauna all appear to have accumulated 
in the last few centuries, and that springbok is entirely 
absent at near-by Riversmead Shelter where the 
deposits are for the most part clearly much older 
(Fig. 2). Butzer (pers. comm.) has suggested that the 
difference may reflect moister conditions at the time 
Riversmead was occupied. Geomorphic and pollen 
data he has collated (Butzer in prep.) indicate that 
during the last 400 years (including all or most of the 
occupation at Glen Elliott), the climate of the South 
African interior has been especially dry, while during 
the period from 4600 years ago to perhaps 1100 years 
ago (including all or most of the occupation at 
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Riversmead) it was relatively moist. The presence 
of bushbuck and southern reedbuck bones in deposits 
1100 years old or older at Doornfontein may also 
indicate moister conditions (Beaumont & Boshier 
1974). Neither bushbuck nor southern reedbuck were 
recorded near the site historically and both perhaps 
need more surface water than the Doornfontein area 
presently provides. With respect to Riversmead, 
however, a non-climatic explanation for the absence 
of springbok is certainly possible. For example, it 
may simply be that the site was occupied at a season 
of the year when the species was locally scarce and/or 
the ancient inhabitants focused mainly on other 
resources. Larger faunal samples from the sites in 
question or from other local sites, permitting a 

meaningful search for seasonality of occupation (see 
below), may eventually resolve this question. 

With respect to subsistence, the inhabitants of the 
various sites appear to have concentrated their 
hunting on small to medium size ungulates. Since 
there are no data on the sizes of the human groups 
involved, the lengths of their stays at the various 
sites, or the original numbers of live ungulates, it is 
impossible to estimate hunting success or to gauge the 
importance of hunting as a source of food to the 
ancient inhabitants of the sites. General considerations 
and actual historic observations indicate that local 
Stone Age peoples derived a large, perhaps the major 
portion of their subsistence from gathered food, 
including insects, small vertebrates, and especially 

TABLE 2. The minimum numbers of individuals by which species of larger mammals are represented in the 
various spits of Riversmead Shelter. 

I I III IV V VI VII VilI IX 
Leporidae (2 spp.), hares ..I . .. . 1 1 2 2 2 1 1 
Pedetes capensis, springhare I. . . . 1 1 - 

Hystrix africae-australis, porcupine . . . 

Manis temmineki, pangolin .. . . .. . 

Papio ursinus, chacma baboon ..I . . - - 

Canis sp., jackal I. . . . . . ?1 I 

Vulpes chama, silver fox *. * * .* .? 

Herpestes ichneumon, Egyptian mongoose .. . . - - 1 cf? 
Cynictispenicillata, yellow mongoose .. . . - - 1I 
Fe/is libyca, wildcat . .. . .. . .. - 1 1 - 1 - 1 - 

Pant hera pardus, leopard .. . . .. .? 

Orycteropus afer, aardvark . .. . .. .- 1 1 1 1 - - ? 1 - 

Procavia capensis, rock hyrax . .. . .. 1 2 1 2 1 1 1 1 2 
Equusquagga/E. burchelli, quagga/zebra . . . 

Rhinocerotidae gen. et sp. indet., rhinoceros .. .- - 1 
Phacochoerus aethiopicus, warthog . . I... . 1 I ? 1 - - - 1 1 - 

JReduncafulvorufula, mountain reedbuck ..I . - 2 - - 1 1 
Pelea capreolus, vaalribbok .. . .. . - 1 - 1 1 - - - 

Connochaetes gnou/Akcelaphus buselaphus, black wilde- 
beest/red hartebeest .. . . . . - 2 I 1 1I 1 

Raphicerus campestris, steenbok .. . .. . - - - 1 1I 1 -- 

Bovini gen. et sp. indet., buffalo/cattle . . . 

TABLE 3. The minimum numbers of individuals by which species of larger mammals are represented in the 
various spits of Blydefontein Shelter 

I II III IV V VI ViI ViII 
Leporidae (2 spp.), hares ..I . . . 1 2 ? 1 1 1 3 1 
Papio ursinus, chacma baboon .. . . . 1 ? 1 - 

Vulpes chama, silver fox .. . . . .? ? ? ?? ? cf 

Cynictispenicillata, yellow mongoose .I.. . 1 1 1 cf 1 cf - 

Felis libyca, wildcat .. . . . . . 1 1 - 

Fe/is caracal or F. serval, caracal or serval I... . 1 1 cf - 

Pant hera pardus, leopard .. . . . . 1 - 

Procavia capensis, rock hyrax . .. . .. 2 3 2 4 1 3 2 - 

Equus quagga/E. burchelli, quagga/zebra .. . . 1 1 2 1 1 1 - 

Reduncafulvorufula, mountain reedbuck .. .. . 2 1 1 3 1 - 

Pelea capreolus, vaalribbok .. . . . . 1 1 3 1 1 3 - 

Connochaetes gnou/Alcelaphus buselaphus, black wilde- 
beest/red hartebeest .I. . . . 1 1 1I 

Oreotragus oreotragus, klipspringer .. 2... 1 
JRaphicerus campestris, steenbok .. . . . 1 1 1 
Bovini gen. et sp. indet., buffalo/cattle .. .. . I I 
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TABLE 4. The minimum numbers of individuals by which species of larger mammals are represented in the 
various spits of Glen Elliott Shelter. Sampson (1967b) states that he excavated eight spits at Glen Elliott, but 

at the time of this study, only the bones from spits 1 through 6 could be located. 

I 11 III IV V VI 
Leporidae (2 spp.), hares *. * . . . 1 2 2 2 2 2 
Pedetes capensis, springhare .. . .. . - 1 1 1 1 1 
Hystrix aftricae-australis, porcupine . . . 

Papio ursinus, chacma baboon .. . .. . - - - 1 - - 

Canis sp., jackal I. . . . . . 1 I 1 ?1 1 
Cynictispenicillata, yellow mongoose .. . . 1 1 1 1 1 1 
Felis caracal or F. serval, caracal or serval .. . . - ? 1 ? 1 - 1 1 
Orycert opus afer, aardvark *. * . . . - - 1 - 1 1 
Procavia capensis, rock hyrax I. . . . 1 1 1 I - 

Equus quagga/E. burchelli, quagga/zebra .. . . 1 1 1 - 1 1 
Phacochoerus aethiopicus, warthog . . .. . . 1 1 2 1 1 1 
Taurotragus oryx, eland .. . . . . - 1 1 1 - - 

Damaliscus dorcas, bontebok/blesbok . . . - - - ?1I - - 

Connochaetes gnou/Alcelaphus buselaphus, black wilde- 
beest/red hartebeest I. . . . 1 2 3 3 2 

Antidorcas marsupialis, springbok . .. . .. 1 3 6 7 5 2 
Raphicerus campestris, steenbok ..I . . - 2 2 1 - 

TABLE 5. The minimum numbers of individuals by which species of larger mammals are represented in the 
different spits of Ventershoek. 

I I III IV 
Leporidae (2 spp.), hares .. . . . . - 1 1 - 

Canis sp., jackal .. . . . . . ? ?1 - 

Vulpes chama, silver fox z 1 
Aonyx capensis, clawless otter ..I 

Cynictispenicillat~a, yellow mongoose .. . . - 1 1 1 
Felis libyca, wildcat . .. . .. . .. - - - Ilcf 
Procavia capensis, rock hyrax . . . .. - 1 - - 

Equusquagga/E. burchelli, quagga/zebra .. . . - 1 - - 

Phacochoerus aethiopicus, warthog . . I. . . - 

Taurotragus oryx, eland .. . . . . - - - 1 
Redunca arundinum, southern reedbuck .. . . - - - Ilcf 
Reduncafulvorufula, mountain reedbuck .. . . - 3 - 2 
Pelea capreolus, vaalribbok .. . . . . - - 4 1 
Damaliscus dorcas, blesbok .. . . . . - 1 - 1 
Connochaetes gnou/Alcelaphus buselaphus, black wilde- 

beest/red hartebeest .. . . . . - 2 1 1 
Antidorcas marsupialis, springbok . .. . .. - 1 2 - 

Oreotragus oreotragus, klipspringer .. . . -- 1 1 
Raphicerus campestris, steenbok . . . 

Bovini gen. et sp. indet., buffalo/cattle . . . 

plants. Plant remains that probably constitute food 
debris were preserved in the deposits at Tienfontein 2 
and 7 (Brooker, in press) and were also present in 
late Holocene archaeological contexts at Tafelberg 
Hall (Hewitt 1931) and the Highlands Shelter (H. J. 
Deacon 1976) in the Karoo-Cape Midlands not far 
to the south of the area of interest here (see Fig. 1). 
Interestingly, at Highlands, ungulates larger than 
springbok were much less common than in the sites 
discussed here, perhaps because the Highlands site 
was a different kind of camp from any considered here 
(unlike most of them, it is not located adjacent to 
perennial surface water) or perhaps because Highlands 

was occupied at a season of the year when larger 
ungulates were scarce near by. 

The only other area of southern Africa where large 
samples of faunal remains have been analysed from 
late Holocene archaeological sites is the southern 
Cape coastal region and its immediate hinterland 
(see, for example, J. Deacon 1972; H. J. Deacon 1976; 
Klein 1972, 1977, 1978a; Parkington 1976; Schweitzer 
1975). In keeping with historically recorded faunal 
contrasts between the southern Cape and the Orange 
Free State/northern Cape region of interest here, the 
fauna from the southern Cape sites is dominated by 
small or small medium browsing antelopes, especially 
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TABLE 6. The minimum numbers of individuals by which species of larger mammals are represented in late Holocene archaeological sites in the northern Cape Province 
and Orange Free State. .Faunal data for Doornfontein from Beaumont & Boshier (1 974), for Little Witkrans from Peabody (1 954), for OFD 1 from Maggs (1 971 ), 
for Khartoum 1 from Humphreys (1973), for Lemoenfontein from Sampson (1970), and for Zaayfontein from Sampson (1967a). Data for other sites as developed 

by the author. 

Bushveld Sites Grassveld Sites 

I--q +j .0 .0~~~I 
0 U 0 -~~~~~~~~~~~~~~ 4-0 

0 .0 
4I) E)~S 0 " 

14 0 0 16 0 40. V)~~~_ 
0.. (U1. 

0 +~..- O~ 0 0 ." MI >1 

o 0 > -. u d C 0 0 .0 .0 
Aq 0.4 4 0.4 P 0 ~ 4 Pq N P4 0 E- P- 

Leporidae gen. et sp. indet., hare(s) .. . . 1 2 4 8 5 2 1 - - I 11 2 1 2 1 1 1 1 2 
Hystrix africae-australls, porcupine ..3 .. .. 3 2 1? ? ? ? ? ? 6 2 1 - 

Pedetes capensis, springhare ... . . 3 3 3?????????-6 5 - 

~Manis temmincki, pangolin .. .. .. ..??????????????1- 

~Papio ursinus, chacma baboon .. . .1 3 ? 1 1 2 2 1 - 

Homo sapiens, people.. . . . 3. 3???????????????1 1 - - 

Canis sp., jackal ... . . . 4??????1? ? ? ? ? 3 6 2 

Vulpes chama, silver fox . . . ..1 1 ? 1??????cf 2 2 
Otocyon megalotis, bat-eared fox .. .. . 1 
Meilivora capensis, honey badger ..I .. .. 1 
Aonyx capensis, clawless otter. .. . .? ???? ???? ??? ? 1 1 

Atilaxpaludinosus, water mongoose .. . ..? ???? ???? ??? ? 1 - 

Herpestes ichrneumon, Egyptian mongoose???????? ????1 -- - lcf 
Cynictis penicillata, yellow mongoose . .. - 2 cf - 2cf 1 1 l cf ? 1 4 - 2 6 1 1 3 
Felis libyca, wildcat I. . . . . 1 lef - - 1? -2 - 4 - - - I lcf 
Felis caracal or F.serval, caracal or serval ...1 ?2 - - - 1? --1 -- 4 - --- 

Panthera leo, lion .. .. .. .. .. 1- 

Panthera pardus, leopard .. .. *. ..?- -1 - 1 - 1 - - - 

Orycteropus afer, aardvark ..? - - - -- - 5 3 2 - - - 

Procavia capensis, rock hyrax .. . . . 5 - 2 4 4 2 1 1 - 17 - 12 5 1 - - 1 

Equus quaggalE. burchelli, quagga/zebra . .. 2 3 1 2 7 6 ? 1 1 - -7 3 5 - - I 
Rhinocerotidae gen. et sp. indet., rhinoceros .. - 3 - - - 3?1--- - 
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Bushveld Sites Grassveld Sites 

Cd~~~~~~~~~~~ 
CU ( 

C 0 O 0 )z0 

Cd 
0 

0 0 .0a)>a) a) 0 

Hippopotamus amphibius, hippopotamus? ? ?? ? 

Phacochoerus aethiopicus, warthog 1 3 1 1 cf 1 1 - 5 7 l cf lcf 2 

Giraffa camelopardalis, giraffe 1 

Tragelaphus strepsiceros, greater kudu I 1 

Tragelphus scriptus, bushbuck .. 1 

Taurotragus oryx, eland ? 1 3? ? ? ? ? ?3 

JRedunca arundinum, southern reedbuck I? ? ? ? ? ? ? ? ? ? ? ? - cf 

'-RsJeduncafulvorufula, mountain reedbuck 4 3 18 6 ?1-5 

Hippotragus sp(p)., roan/sable antelope 3 - I - - ?1 

Oryx gazella, gemsbok.. 1 
Pelea capreolus, vaalribbok ?????? 10 3 - - -5 

Damaliscus dorcas, blesbok?- -- - -? 1 ?1 2 

Connochaetesgnou/Akcelaphus buselaphus, black wilde-I 4 
beest/red hartebeest. ... . 4 2 6 3 1 1 7 ?1 6 12 1? 

Connochaetes taurinus, blue wildebeest .. 

Aepyceros melampus, impala .. . . - 

Antidorcas marsupialis, springbok . . 1 3 3 1 3 3 1-24 1 ?1I ? 1 3 

Sylvicapra grimmia, grey duiker . .2 ?1 1 
Oreotragus oreotragus, klipspringer .. . . ?1 2 cf I? ? ?? ?? -3? ? ? ? ??-- -2 

-Raphicerus campestris, steenbok I. . cf 5 4 9 5 2 2 1 3 4 3 6 1 1 l cf 1 

Syncerus caffer/Bos taurus, Cape buffalo/cattle ..2 1 -? 2 4* - 1 2 1 1 2 1 1 

O vis aries/ Capra hircus, sheep/goat .. . . 

* identified as definite Bos taurus 
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grysbok (Raphicerus melanotis), steenbok, blue duiker 
(Cephalophus monticola), and bushbuck (Tragelaphus 
scriptus). The southern Cape sites also contrast with 
the Orange Free State/northern Cape ones in their 
artefactual contents. Of particular interest here is 
that southern Cape sites generally contain fewer 
backed elements relative to scrapers (J. Deacon 1974). 
If it can be assumed that backed elements were used 
largely to tip projectiles, then their higher frequency 
in the northern Cape and Free State sites may reflect 
greater use of projectiles in hunting than was the 
case in the southern Cape where the principal game 
species were probably more readily obtained in snares 
and traps (see H. J. Deacon 1972 and 1976 for further 
discussion of this point). 

In so far as most of the larger ungulates represented 
at the various sites discussed in this paper are thought 
or known to be seasonal breeders, the potential exists 
for using their remains to determine the season(s) of 
the year when a site was occupied. For example, for 
any species, a distribution of molar crown heights 
which was characterized by multiple, more or less 
equidistant modes, would suggest that there was a 
period each year when animals were wearing their 
teeth, but not being returned to a site. This would 
either represent a period of the year when the site 
was unoccupied or when representatives of the species 
involved were not present near by. Which alternative 
is correct could perhaps be resolved through the 
examination of crown height distributions from 
species with different breeding seasons. 

The same crown height measurements used to 
search for seasonality could also be used to establish 
age profiles for various species that would allow us to 
determine if the hunters took animals of some age 
groups out of proportion to their probable live 
abundance (see, for example, Klein 1978b). Unfortun- 
ately, the available dental samples from the various 
archaeological sites considered here are too small 
either to search for seasonality in crown height 
multimodality or to derive detailed age profiles from 
crown height measurements. However, at least for 
Blydefontein, Riversmead, Glen Elliott, and Venters- 
hoek, which have provided the largest available dental 
samples for major prey species, there is some indica- 
tion of the nature of predation in the subjectively 
established dental age-states that I mentioned earlier. 
Table 8 shows that the four principal species of bovids 
present in these sites are represented mainly by 

individuals in which all the permanent teeth were 
erupted and in wear. It is possible that there has been 
some post-depositional bias against deciduous teeth 
and newly erupted permanent ones (that is, that these 
teeth have survived less well than worn permanent 
teeth), but the bias would have had to be very sub- 
stantial to provide age distributions as heavily 
weighted towards full adults as those in Table 8. 
It is more probable that the inhabitants of the sites 
were simply killing relatively many adults in the four 
species concerned. In the springbok, they appear to 
have killed relatively many old adults, with permanent 
teeth heavily worn. Such individuals would probably 
have died soon in any case, and their loss would not 
have adversely affected the vitality or reproductive 
capacity of local springbok herds. Furthermore, such 
aged individuals were probably considerably less 
numerous in local herds than younger (prime-age) 
adults. If it may be assumed that the kill rate (number 
of individuals killed/number alive) for younger adults 
did not exceed that for old adults, then the fact that 
younger springbok adults are rarer than old ones in 
the archaeological kill samples suggests that the 
hunters' total take of springbok was probably low 
relative to the total numbers of springbok available. 
By similar reasoning, even though prime adults are 
common relative to other age groups in the other 
three species listed in Table 8, the hunters could not 
have killed a very high proportion of the total number 
of live adults without threatening the reproductive 
capacity of the species. Since there is no evidence 
that any of the four species involved declined in 
numbers over the late Holocene time interval for 
which the sites provide evidence, nor does it appear 
that any of the species were declining at time of 
historic contact, it seems likely that the hunters' kill 
rate of prime adults was relatively low. In other words, 
the hunters' overall impact on the various species 
listed in Table 8 was probably not very great. 

Finally, in the context of subsistence, it is notable 
that domestic stock are rare or absent in virtually 
all the faunas considered here. Caprines (sheep/goats) 
have been definitely recorded only at OFD 1, an 
open-air site with stone structural debris that was 
probably occupied by very late prehistoric or proto- 
historic herders (Maggs 1971), and at the rock shelter 
sites of Dikbosch 1, Dikbosch 2, and Limerock 1. 
At each of the last three sites there is only a single 
caprine tooth. At Dikbosch 2, the tooth occurs very 

TABLE 7. The minimum numbers of individuals by which mountain reedbuck, vaalribbok, and klipspringer are 
represented at Blydefontein, Riversmead, Glen Elliott, and Ventershoek vs. the minimum numbers of individuals 
by which equid(s), warthog, alcelaphine antelopes (wildebeest/hartebeest and blesbok), and springbok are 
represented at the same sites. The higher relative frequency of mountain reedbuck, vaalribbok, and klipspringer 
at Blydefontein and Ventershoek probably reflects the greater topographic relief in the vicinity of those sites. 

Data extracted from Table 6. 

Blydefontein Riversmead Glen Elliott Ventershoek 
The minimum number of individuals represented by: 
mountain reedbuck, vaalribbok, and klipspringer 21 9 - 12 
equid(s), warthog, alcelaphine antelopes, and spring- 

bok .. .. .. .. .. .. 14 14 48 11 
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TABLE 8. The numbers of mountain reedbuck, vaalribbok, black wildebeest/red hartebeest, and springbok 
in different dental age states in the faunal assemblages from Blydefontein, Riversmead, Glen Elliott, and 
Ventershoek. I=dP4 erupting to erupted, but essentially unworn; 11= MI erupting to erupted, but essentially 
unworn; I1II=M2 erupting to erupted, but essentially unworn; IV=M3 erupting to erupted, but essentially 
unworn; V=P4 erupting to erupted, but essentially unworn; VI=P4 in early to mid wear; VII=P4 in later 

wear. For discussion, see the text. 

Dental Age-States 
younger ... older 

I II III IV V VI VII 
mountain reedbuck 

Blydefontein .. .. .. . .. .. - - - 2 - 4 2 
Riversmead .. .. .. .. .. .. .. - 1 - 1 - 3 - 

Glen Elliott ... .. .. . .. .. . 
Ventershoek .. .. .. .. .. .. 1 - - 2 1 1 - 

TOTALS 1 1 5 1 8 2 
vaalribbok 

Blydefontein .. .. .. .. .. .. 1 1 - - 4 3 
Riversmead .. .. .. .. .. .. .. ? ? ? ? ? 2 - 
Glen Elliott ... .. .. .. .. .. . 
Ventershoek .. .. .. .. .. .. 1 - 1 - 2 - 

TOTALS 1 1 1 1 - 8 3 
black wildebeest/red hartebeest 

Blydefontein .. .. .. .. .. .. - - - 4 - 
Riversmead .. .. . .. .. .. .. - - - - 1 2 1 
Glen Elliott . . .. .. .. .. .. .. 1 1 3 - - 5 1 
Ventershoek .. .. .. . .. .. - - - I - I - 

TOTALS 1 1 3 2 1 12 2 
springbok 

Blydefontein .. .. .. .. .. .. 
Riversmead .. .. .. .. .. .. ..- 
Glen Elliott.. .. .. .. .. .. .. 1 - - 5 1 7 10 
Ventershoek .. .. .. .. .. .. - - - 1 1 1 - 

TOTALS 1 - - 6 2 8 10 

near the surface and is probably recent. At Limerock 
1, it occurs in a level with a 14C date of 1620?50 B.P. 
and at Dikbosch 1, in a level which has been radio- 
carbon dated to more than 3000 years ago. Given (1) 
the undifferentiated, friable nature of the deposits 
at both sites, in which the vertical displacement of 
isolated sheep teeth would be both very possible and 
undetectable; (2) the possibility that spurious associ- 
ations were created in the artificially delimited spits 
in which the deposits were removed at both sites; and 
(3) the fact that the material at each site consists of 
only a single tooth, the evidence for sheep 3000 or 
even 1620 years ago is not compelling. Perhaps more 
meaningful is its absence at other sites with faunal 
samples of comparable size in which sheep bones 
could be expected to occur if the species had been 
present for this length of time. Cattle are only 
definitely recorded at OFD 1, but may also occur at 
various other sites, where the quality of the preserved 
material makes it difficult to make a distinction 
between cattle and buffalo. At some sites, especially 
Ventershoek and Tienfontein in the easternmost 
Orange Free State, a cattle identification is perhaps 
more likely than buffalo, giving the surroundings of 

the sites (generally unsuitable for buffalo) and the 
probable or demonstrable late date for the archaeo- 
logical materials, mostly or entirely postdating the 
time when indigenous Iron Age or European farmers 
with cattle had definitely penetrated the area. The 
Stone Age inhabitants of sites like Tienfontein and 
Ventershoek probably obtained their cattle through 
raids like those depicted in rock-paintings at both 
sites. 

A firmer understanding of both the nature and 
timing of the introduction of domestic stock to the 
South African central interior will obviously require 
further excavations designed to generate large faunal 
samples, hopefully at sites where more precise strati- 
graphic controls are possible than at the sites con- 
sidered here. However, the fact that these sites have 
failed to provide unquestionable bones of domestic 
animals in a context that convincingly predates the 
local penetration of Iron Age peoples, perhaps just 
a few centuries ago, may be taken as circumstantial 
evidence that domestic stock appeared in the area 
relatively recently, possibly a millennium or more 
after its appearance in the western and southern Cape. 
The available data may further be used to argue, 
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albeit tentatively, that the initial introduction and 
dispersal of herding to South Africa did not involve 
a route through the interior, as recently postulated by 
Elphick (1977), but more probably occurred along 
the west coast, as suggested, for example, by Stow 
(1905) and Cooke (1965). 
Summary 

This paper constitutes a report on small faunal 
samples from thirteen late Holocene archaeological 
sites in the north-central Cape Province and Orange 
Free State. All the sites appear to have been occupied 
by hunter-gatherers who made stone artefacts which 
may be referred to the Wilton/Smithfield Industrial 
Complex. Most of the sites record the introduction 
first of pottery and subsequently of Iron Age trade 
items, though the dates for these events remain 
uncertain. 

The small sizes of the faunal samples preclude truly 
detailed conclusions. The soundest inferences drawn 
here are that the late Holocene mammalian fauna of 
the region was essentially identical to the modern one, 
with basically the same differences in faunal com- 
position among subregions, and that the hunter- 
gatherers who occupied the sites focused their hunting 
on those small to medium-size ungulates which were 
most common in the vicinity of each site. The samples 
do not contain compelling evidence for the appearance 
of domestic stock in the region prior to the local 
penetration of Iron Age peoples, perhaps just a few 
centuries ago and almost certainly long after Stone 
Age herders had appeared in regions far to the south 
and west. This suggests that the initial introduction 
of herding to South Africa did not involve a route 
through the interior of the country. More profound 
inferences, concerning, for example, late Holocene 
climatic change as it might be reflected in faunal 
change, the impact of prehistoric Stone Age hunters 
on local ungulate species, the nature and significance 
of the prehistoric hunter-gatherer seasonal round(s), 
and the timing and impact of the introduction of 
domestic stock to the area, will be possible only with 
much larger faunal samples, obtained if possible from 
sites where stratigraphy and dating are less problem- 
atic than at the sites considered here. 
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