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Ostrich eggshell beads are the most common
ornaments foundin Later Stone Age sites in Africa.
Such artifacts are also well-known in the ethnographic record, especially among the Kalahari San
in southern Africa. However, other African peoples
who are not related to the San, such as the Turkana
of northwestern Kenya also make and use them. In
Later Stone Age archaeological sites, ostrich
eggshell beads are probably connected to the prehistory of a variety of ethnic groups in different
areas of Africa.' However, in southern Africa most
researchers associate Later Stone Age sites with
Khoisan ancestors. Whereas most of the eggshell
beads found in Later Stone Age archaeological sites
date to the Holocene, some have been reported from
late Pleistocene contexts. This paper presents the
first ostrich eggshell artifacts from Pleistocene
deposits that have been directly dated by AMS.
Some speculations about the possible significance
of the finds will follow.
The directly dated specimens were recovered
from the Tsodilo Hills, White Paintings Rock
Shelter, located in the northwestern Kalahari Desert
of Botswana, to the west of the Okavango R i ~ e r . ~
White Paintings Shelter contains 7 m of deposits
(Stewart et al. 1991; Robbins et.al. 1994; Campbell
and Robbins 1993; Robbins and Murphy 1998;
Ivester, 1995; Murphy 1999). Briefly, the cultural
sequence ranges from the Middle Stone Age, found
between 410-700 cm, through an extensive series of
Later Stone Age deposits. The Later Stone Age is
highlighted by an early industry with blades (ca.
300-410 cm) and two zones that are comparatively
rich in fish bones (ca. 200-280 cm: late Pleistocene,
and ca. 80- 130 cm: earlylmiddle Holocene).
Whereas both of these fish rich zones contain
numerous mammal bones, as well as microlithic
tools and bone artifacts, the levels between 80-130
cm have yielded most of the barbed bone points that

were found at the site (Robbins et.al. 1994; Yellen
1998). Above 60 cm., low frequencies of Early Iron
Age ceramics are found in association with
microlithic LSA artifacts. Historic glass beads and
maize recovered above 20 cm attests to a recent age
for the uppermost deposits (Robbins 1989, 1991).
Finally, oral traditions indicate that the site was last
used as a temporary rainy season camp by local
Basarwa between 60 and 70 years ago. An
overview of the prehistory and paleoenvironment of
White Paintings Shelter is in progress.
Approximately 2,3 13 pieces of ostrich
eggshell were recovered, about 5% of which were
worked. No ostrich eggshell was recovered from
the MSA deposits, although unworked eggshell
does occur at MSA sites elsewhere in the Kalahari
and decorated eggshell has been reported for the
MSA at Apollo 11 in Namibia (Wendt 1972). The
worked eggshell from White Paintings Shelter
includes beads, bead preforms (unfinished beads),
which were often broken in manufacture, and a few
disks. Table 1 presents data from the central block
of 14 (1 m) squares excavated at the edge of the drip
line. The central block (squares 10-23) sampled the
deep deposits of the site.l Table 1 reveals the following points. (1) All of the eggshell fragments
found below 200 cm are unworked. They may represent food refuse debris. (2) The highest frequency of unworked fragments occurs between 170 and
250 cm. (3) The deepest worked pieces are found
between 190 and 200 cm. (4) Finished beads are
clustered in deposits above 100 cm. (5) Bead preforms are more evenly distributed by depth in comparison to finished beads.
It was decided to directly date two of the
deepest eggshell artifacts because of the lack of
knowledge regarding the specific antiquity of
eggshell artifacts in the Kalahari. Furthermore, it
was reasoned that direct dating would reveal
whether or not there was bioturbation resulting in
more recent beads intruding into earlier levels. For
this reason a very small fragment of the broken
bead preform from the 190-200 cm level was dated
by the University of Arizona AMS Facility (Figure
1, lower left). The bead preform fragment was dated
to 26,460 ?C 300 BP (AA3 1279). It is interesting to
observe that the dated bead preform is quite similar
to specimens recovered from more recent deposits,
including deposits that have also yielded Early Iron
Age pottery (Figure 1, upper). This observation
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Table 1. Eggshell from Central squares (10-23).

Depth (cm.)

Broken beads

Preforms

Total -

2

30

Unworked

Beads

0-10

24

4

10-20

30

20-30

21

2

30-40

29

2

40-50

22

2

50-60

17

1

60-70

27

1

1

29

70-80

38

2

3

43

80-90

21

2

4

27

90- 100

42

3

100-110

48

3

51

110-120

66

2

68

120-130

61

2

63

130-140

45

3

48

140-150

31

3

34

150-160

69

1

70

160- 170

82

170-180

20 1

180-190

175

190-200

141

200-2 10

133

133

2 10-220

155

155

220-230

118

118

230-240

117

117

240-250

100

100

250-260

45

45

260-270

19

19

270-280

15

15

280-290

4

4

290-300

5

5

Below 300

3

3

Total

1904

30
1

1

26

31
3

27
18

45

82
1

1

21

1

1

203

1

176

1

143

31

1958
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Figure 1. Worked ostrich eggshell from White Paintings Shelter. Upper, bead preforms from 4-50cm, associated with pottery. Lower left, dated bead preform from 190-200 cm. Lower right, dated disk from 180-190
cm.

suggests that the same basic technique of making
beads was maintained over a period of at least
25,000 years4 It is rare to have such examples of
long-term continuity in making ornaments. Further,
the early date for the bead preform adds to the
growing body of evidence that indicates 'Upper
Palaeolithic' hallmarks appear at least as early in
the LSA of Africa, as they do outside of Africa.

younger radiocarbon ages. Theoretically, the bead
preform could date to this period (A.S. Burr,
University of Arizona AMS Facility, personal communication). Apart from this problem, the two samples provide the oldest directly dated ostrich
eggshell artifacts in the Kalahari. Of course, this
does not preclude the possibility that earlier beads
and disks will be found at other sites in the future.

Another dated artifact includes a broken
ostrich eggshell disk that is possibly a part removed
from the opening of an eggshell water container
(Figure 1, lower right).' The disk was recovered
from the 180 to 190 cm level. A fragment of the
disk produced an AMS date of 3 1,880 =t5 10 B.P.
(AA31280). Although these two dates are in
reversed stratigraphic order, recent work at Lake
Suigetsu, Japan suggests they may well be much
closer in relation to actual ages. Research at Lake
Suigetsu has established calibration between annual varves and radiocarbon dates for approximately
the last 45,000 years B.P. (Kitagawa and van der
Plict 1998). The Lake Suigetsu data clearly indicates an increase in radiocarbon in the atmosphere
at ca. 3 1,000 B.P. Samples that actually date to the
period of increased radiocarbon would produce

Additional bulk eggshell samples on
unworked fragments from White Paintings Shelter
produced the following dates:
110-120 cm 6,840 i 40 B.P.
150-160 cm 31,220

(UGa 6728)

* 320 B.P. (UGa 6731)

180-190 cm 33,020 i 270 B.P. (SMU 2656)
210-220 cm >42,000 (UGa 6729)
240-250 cm >42,000 (UGa 6730)
It can be noted that the 150-160 cm and 180190 cm bulk eggshell dates support the age of the
disk fragment dated by AMS. Additional ostrich
eggshell AMS and racemization dates will be forthcoming in the report on the prehistory and paleoenvironment of the site.
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Discussion
Among the Kalahari San, ostrich eggshell
beads are of special interest to anthropologists
because of the important role they play as trade
items in hxaro exchange networks as documented
by Wiessner (1982). Hxaro exchange is a form of
delayed reciprocity that enables people to cope with
local food shortages by exploiting resources in
more favorable areas where hxaro trading partners
live. Wiessner (1982:70) suggests that "hxaro networks may have developed out of previous trade
networks, speculation that would have to be tested
by archaeological research". Theoretically, this is an
important question, since we do not really know if
this form of exchange is a truly ancient practice in
the Kalahari, or if it is in some manner a response
to the arrival of food producing peoples in the area,
or colonialism. Nor is it known how extensive
hxaro was outside of the Kalahari, where it was
originally studied ethnographically.
The issue regarding the antiquity of this form
of complex exchange system is clearly of s b i f i cance because the advent of hxaro exchange has
been connected to the archaeological evidence for
the origins of modern human behavior, modern
human origins and the "out of Afiica question".
Ambrose (1998:388-389), who has found early evidence for beads at Enkapune ya Muto in Kenya, has
suggested that: "If ostrich eggshell beads manufactured in eastern and southern Africa 40-45,000
years ago were made for a hxaro-like delayed reciprocity system, then they may signify the invention
of a symbolic marker for a social security system
that permitted behaviorally modern humans to survive in more risky environments". In contrast,
researchers such as Wadley (1993:287), working in
southern Africa, raise the possibility that if "beads
and arrows were used as hxaro gifts before the
Holocene, then the practice of hxaro exchange was
only weakly developed".
The comparative absence of finished beads
abng with the presence of preforms in the earlier
deposits at White Paintings is intriguing (Table 1).
Whether the earlier beads were being traded cannot
be answered, especially given the small sample, as
well as the lack of methods to identify the specific
source areas of ostrich eggshell. While the overall
sample of beadslpreforms is too low to be meaningful, it is, nonetheless. interesting to note that

there is a shift in lithic raw material use that corresponds with the early appearance of bead manufacture at the site. M.L. Murphy's (1999) analysis of
the lithic raw materials from the central block of
excavations shows that there is an increased
reliance of non-local raw materials, including a
range of cherts and silcretes in the levels between
150-200 cm (Table 2, adapted from Murphy 1999:
117).6 Interestingly, much of the non-local material in the levels with the early preforms is silcrete
which may well have come from sources such as
along the Boteti River (near Lake Ngami), or the
Makagadikadi pans, a distance of at least 300 km
from Tsodilo. Whereas the people at White
Paintings Shelter may have obtained the
silcretelchert directly from distant sources, it may
also have been procured through exchange, given
the substantial distances to the possible sources.
Although, it is uncertain if the variables (bead manufacture and increased exchange) are related in a
causal sense, it is possible that the advent of bead
manufacture in the Kalahari was associated with
increased exchange of lithics, beads, and other
materials. The next step in pursuing this idea would
be to determine if similar relationships occur at
other sites in the region to see whether or not there
is a pattern.
Footnotes
1. For example, beads recovered from an early
Holocene burial at Lothagam Hill in Kenya
occur with human skeletal remains that have
morphological affinities with Nilo-Saharan peoples (Angel et.al. 1980).
2. Research was funded by the National Geographic
Society and NSF. I thank the authorities of the
National Museum and Art Gallery of Botswana
for making this research possible. I am especially
grateful to A. Campbell, M. Murphy, G. Brook,
A. Matseka, M. Samachau and the various members of the WPS field crews. I wish to thank Dr.
A.S. Burr of the University of Arizona AMS
facility for explaining the potential implications
of the increase in atmospheric radiocarbon on the
AMS dated ostrich eggshell artifacts.
3. A total of 3 1 squares were excavated, 1-9 were
under the drip line, close to the shelter wall,
while 23-3 1 were placed in outlying areas.
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Table 2: Percentages of local and non local raw materials during the period where bead malung appears. Based
on analysis of debitage and angular waste. Local materials include quartz/quartzite. Non local materials
include a variety of cherts, jasper, silcretes, etc.

Total

% local
raw materials

% non local
raw materials

130-140

505

70

30

140-150

432

77

23

150-160

239

56

44

160-170

254

66

34

170-180

456

61

39

180-190

426

57

43

190-200

30 1

67

33

200-210

256

76

24

2 10-220

402

78

22

220-230

389

82

18

230-240

785

88

12

240-250

1058

87

13

250-260

1101

83

17

Depth (cm.)

-

Beads appear
a

A description of bead manufacture and use of
beads among the central Kalahari Glwi is provided by Silberbauer (1981:227). At White
Paintings Shelter, the deepest finished bead
fiom the 190-200 cm level is 0.6 cm in diameter
while the mean diameter for beads found
between 30-80 cm is 0.530 cm.
R. Hitchcock (personal communication) reports
that the tip of a wire or a knife is currently used
to notch the egg and then a blank, similar to a
disk, is popped out leaving the opening of the
canteen. An additional piece of ostrich eggshell
with a worn concave edge from the 190-200 cm
level may be a fragment of the opening of a canteen.

I am grateful to M. L. Murphy for the use of the
raw material data.
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