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Abstract

The initial settlement of the Greater Mapungubwe Land-
scape by Zhizo ceramic-producing farmers around AD 900
is said to be linked to the large elephant population that
the region once supported. Elephant ivory was used in the
Indian Ocean trade network to obtain exotic trade goods
such as glass beads and cloth. However, there has been no
attempt to determine whether the local elephant population
was large enough to support such trade endeavours. In this
paper, we use an inter-disciplinary approach to establish a
projection of the past elephant population and demonstrate
that the ivory tonnage in the region, including that which
could be recovered from natural carcasses, could have sup-
ported trade demand. We also argue that at the time of set-
tlement the same environmental productivity supporting the
elephant population provided an ecological system amena-
ble to cultivation and could support domesticated livestock.
In addition, the local topography, river networks and com-
munity of large mammalian herbivores contributed to the
attractiveness of the region from a settlement perspective.
We believe that the elephant population was only one com-
ponent present on the landscape that attracted agricultural-
ists to settle in the area.

Résumé

L’occupation initiale du Greater Mapungubwe Landscape par
des fermiers Zhizo producteurs de céramiques autour 900 ap.
J.-C. est supposément liée a la grande population d’éléphants
que la région aurait alors accueillie. L’ivoire d’éléphant était
utilisé dans un réseau d’échanges avec |’Océan Indien pour
obtenir des marchandises exotiques comme des perles de verre
et du tissu. Cependant, il n'y a eu aucune tentative pour déter-
miner si la population d’éléphants locale était assez importan-
te pour soutenir de tels efforts commerciaux. Dans cet article,
nous utilisons une approche interdisciplinaire pour obtenir
une projection de la population d’éléphants de cette époque
et déemontrer que le tonnage divoire dans la région, y compris
celui qui pouvait étre récupéré sur des carcasses naturelles,
a pu étre suffisant pour répondre a la demande commerciale.
Nous soutenons aussi qu’au moment de I’occupation, [’envi-
ronnement qui permettait la présence des éléphants, a égale-
ment fourni un systeme écologique favorable a I’agriculture
et a l’élevage. En outre, la topographie locale, les réseaux hy-
drographiques et la population de grands mammiféres herbi-
vores contribuaient a rendre la région attractive dans la pers-
pective d’un établissement. Nous croyons que la population
d’éléphants était seulement une composante de ce paysage qui
a incité les agriculteurs a s installer dans la région.
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Introduction

The Greater Mapungubwe Landscape, which includes
northern South Africa, northeastern Botswana and south-
western Zimbabwe (Fig. 1), is ecologically unique in the
southern African environment, and distinctively suitable
for human settlement (see HuFFMAN 2000; SMiTH 2005).
Several ecological factors combine to promote unusually
high concentrations of both primary productivity and
nutritional quality of vegetation in a relatively small
area that in turn gives rise to high secondary produc-
tivity (e.g., SMITH 2005; MANYANGA 2006; HUFFMAN
2008). The primary factors responsible are the optimal
temperatures, rainfall, the nutritional and moisture status
of the soils — all of which arise because of the number
of large rivers that drain into the Limpopo River over a
short distance — the relatively flat terrain which pro-
motes extensive flooding, the deposition of clays and
the creation of extensive alluvial deposits (see DENBOW
1984; MANYANGA 2006). According to SMITH (2005),
low annual rainfall would not have limited the cultiva-
tion of domestic crops because tributaries and wet areas
in the sandstone zone could provide sufficient moisture.
According to SELIER (2007), these ecological resources,
in addition, supported a large wildlife population, espe-
cially of African elephant (Loxodonta africana).

The occurrence of elephant remains in archacolog-
ical contexts, whether from hunting exercises or scav-
enging, extends back at least 30,000 years in southern
Africa (PLUG & BADENHORST 2001: 20). On the Greater
Mapungubwe Landscape the role of elephants in early
agriculturalist society has been afforded great distinc-
tion because of their suggested link to international
trade. The region was occupied by foragers from about
12,000 BP (van DoornuMm 2008), and only by agricul-
turalists from the beginning of the first millennium AD
(HurrMan 2000). At first the agriculturist occupation

was probably represented by a low population density
(HALL & SmiTH 2000), but by AD 900, Zhizo ceramic-
producing agriculturalists had firmly established them-
selves in the region (HUFFMAN 2000). HUFFMAN (2000)
suggests that their local settlement was undertaken in
order to exploit the large elephant herds that lived in the
basin, specifically around the vlei (wetland) areas and
along tributaries (e.g., DE BEER & VAN AARDE 2008),
for the purpose of obtaining their ivory and using it as a
trade good. It was apparently this reason that prompted
the local occupation of the Greater Mapungubwe Land-
scape, a point that we contest here.

In this paper, we test two hypotheses. Firstly, the
local elephant population was large enough to support
trade with the east coast of Africa and secondly, the
local environment was a favourable landscape upon
which to settle from an agricultural perspective. Our
goal is to contribute to discussions on the initial settle-
ment of the Greater Mapungubwe Landscape by Zhizo
ceramic-producing agriculturalists and possibly suggest
an alternative approach to understanding this critical
point in the area’s archaeological sequence, which be-
gan the processes of state development (see HUFFMAN
2000). By doing so, we demonstrate the general lack
of'understanding for this period and need for additional
data in order to further our understanding of social,
economic and political dynamics in the region. This is
the first critical assessment towards understanding the
Zhizo settlement of the Mapungubwe landscape.

Background

It had previously been thought that the initial occupa-
tion of the region by Zhizo farmers, around AD 900,
was for agricultural purposes. DENBOW (1984) argued
that it was in fact cattle and the region’s high carry-
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ing capacity that led to agriculturalist settlement of
the Limpopo Basin. Cattle are used as bride wealth
amongst Eastern Bantu-language speaking farmers
(HaLL 1986), and DENBOW (1984) suggested that the
local cattle population increased, which eventually
lead to the establishment of larger polities and state
formation. Unfortunately, there is no evidence strongly
suggesting this to have been the case: DENBOW’s (1984)
argument is based on findings at Toutswe sites in Bot-
swana, which post-date the initial Zhizo occupation
(see CALABRESE 2000). Instead, as will be shown, it
has been argued that there is sufficient data to suggest
that the area was occupied for trade purposes and in
such a way so to maximise mercantile enterprises (e.g.,
HurrMman 2000; Du Piesanie 2008).

The evidence that HurrmaN (2000, 2009) refers to
is specifically the material record and Zhizo settlement
pattern. In the case of the former, the Zhizo occupation
levels of Schroda, which excludes the later Leokwe
period occupation (CALABRESE 2007), yielded a large
sample of glass beads, many of which were identified as
Zhizo series beads from Southeast Asia (Woop 2000,
2005). These beads were transported by merchants
along the East African coastline en route to Sofala, at
the southern extremity of the trade winds (HUFFMAN
2007). The likely location of this trade post is in the
Bazaruto Archipelago in Mozambique, near to mod-
ern day Vilanculos, and is known archaeologically as
Chibuene (SINCLAIR 1982; SINCLAIR et al. 2012). Here
archaeologists have found glass beads, Persian pottery,
Islamic glass and glazed and unglazed pottery, which
likely originated from coastal Swahili towns further
north (SINCLAIR 1982). Foreign traders did not venture
further south due to the limits of the wind systems
(HurrmaN 2007). It is entirely possible that the Greater

Mapungubwe Landscape was the first region in the
interior of southern Africa that was directly linked to
the East Coast trade network (HUFFMAN 2000). The key
exports were ivory, skins and later gold and possibly
other perishable goods, which have not been preserved
archaeologically (VoigT 1981).

Looking specifically at the settlement pattern of
the region, it has been argued that most Zhizo home-
steads do not cluster around the Limpopo floodplain, or
more specifically, the fertile wetland area (DU PIESANIE
2008), which flooded seasonally (HurrmaN 2008). One
would expect the location of settlements to be near
fertile land if agriculturalists were primarily interested
in cultivation. The wetland areas are a unique feature
of the local landscape and offered prime fertile land
(see SCOONES 1991). These nutrient rich zones could
have been used to offset unfavourable environmental
conditions, such as during years of little rainfall and
drought (SMITH ef al. 2007). There have been a few
Zhizo period sites identified near fertile ground, which
were presumably planted with sorghum and millet, the
primary crops during this time (HUFFmMAN 2000). One
of these examples is Baobab, found on a sandstone
ridge overlooking the Kolope River drainage basin
(CALABRESE 2000; Fig. 2). HUFFMAN (2009) suggests
these sites were the exceptions and that, despite the lack
of oxen or other modes of transport, all carbohydrate
requirements were traded inwards. This, we feel, seems
unlikely considering the fertile areas on the landscape,
and that, despite low annual rainfall, there are a number
of features that can offset poor precipitation levels
(SmrTH et al. 2007), which are discussed in detail in
the following section. These resources meant that trade
for grain could have easily been avoided. In addition,
the site distribution analysis only includes sites that



TysoN & LINDESAY (1992) Period (AD)  SwmitH (2005)

site (ForssMaN 2013) have been
found, but no evidence of home-

Tab. 1. A comparison of climatic data from TysoN & LINDESEY (1992) and SmiTH

(2005); note the lack of congruency between their finds.

are visible on the surface (Du PiesaNiE 2008), and we
do not yet know how much ivory was traded — only
the Zhizo levels at Schroda (HaNiscH 1980: 332), and
few other contemporaneous homesteads contained
ivory, such as at Schoemansdal (PLUG ef al. 2000) or
Boitsemagano, Molokwane and Mabjanamatshwana
near Rustenberg (PLUG & BADENHORST 2006). Some of
the ivory finds could have also been for personal use.
Thus, at best, the trade argument in terms of acquiring
food is preliminary. We now turn to look more specifi-
cally at the local environment and how it was capable
of supporting agricultural practices.

Climate and landscape

The Greater Mapungubwe Landscape currently ex-
periences variable climatic conditions (SMITH et al.
2007), but, based on palaeoclimatic evidence, cer-
tain trends have persisted over the region (7ab. I).
Widespread cool and dry conditions existed over
northern South Africa between AD 600 and 900 (Ty-
SON & LINDEsAY 1992), unfavourable for cultivation
(HurrmAN 2008). During this period archaeological
evidence in the region suggests that the area was
sparsely populated by agriculturalists, but this may
not be a true reflection of the region’s settlement
since it is only based on surface finds (HUFFMAN
2000). Only rainmaking hills, where rituals were per-
formed by farmers to control rain, and which contain
broken ceramics (HUFFMAN 2009) and a smithing

100 steads. From AD 900, however, the

Cool and dry . .
200 climate improved (SmiTH 2005)
250 and annual rainfall was expected to
Warm and wet 600 have increased to between 350 and
- 450 mm, albeit that this seems to
Variably cool and dry 880 Rainfall 350 to 450 mm; variability; have varied across the landscape.
900 comparable to modern conditions For example, some 8"°N values
Medieval warm epoch: 1010 General increase in rainfall only felt from faunal samples indicated pe-
generally warm and dry 1290 by AD 1190 =450 to 500 mm riods with over 500 mm of rainfall
1300 per year at certain locations (SMITH
310 et al. 2007). Variation in precipi-
Litle Tee A Land R;‘mfa;losgems to be consistently tation levels across the landscape

ittle Ice Age: cool and dry 1415 above mm .

except for a warming period vyould allow foF the implementa-
from AD 1500 to 1675 1475 Marked decrease in rainfall to 350 to tion of strategies to reduce the
1685 450 mm; comparable to AD 900 risk of crop failure, for example,
Ameliorating post-Little Ice 1850 b.y planting in dl.fferent mlcrg—en—
Age conditions Present vironments. The increased rainfall

and its spatial variation could lead
one to suggest that these condi-
tions contributed to the region’s
settlement. However, SMITH’s
(2005: iii) nitrogen isotope data
seems to suggest that changes in
the farmer sequence were not linked to precipitation
levels, implying independent and unrelated economic
shifts possibly indicating that trade, politics, and the
opportunities that an ‘unoccupied’ landscape offered
were responsible (see SMITH et al. 2007).

The local floral and faunal populations offered
a viable and year-round resource for human groups
to rely upon, whether they were farmer or foragers.
Mopane veld (Colophospermum mopane) dominates
the local landscape and is a straight-growing tree ideal
not only for construction (MANYANGA 2006: 44), but
also as fuel (VAN WK et al. 2008) and has many associ-
ated religious beliefs and medicinal uses (see RooDT
1998; vaN WYK et al. 2008). Mopane trees also develop
natural hollows, which a wide diversity of mammals
and birds use, and water is known to collect in these
spaces (RoopT 1998). Most significantly, it is fed upon
by mopane worms (actually a caterpillar; Gonimbrasia
belina), which appear in large numbers during late sum-
mer and spring. These are considered a local delicacy
and can be dried and stored for many months (RoopT
1998; vAN WYK et al. 2008), providing an important
source of protein. This tree alone is a key feature of the
local environment, but it is not the only valuable spe-
cies in the area. Other important tree species are marula
trees (Sclerocarya birrea), which flower in spring (VAN
WyK & VAN WYK 2007), and produce a fruit more nutri-
tious than oranges; shepherd’s tree (Boscia spp.), which
also has a highly nutritious fruit that appears in spring;
and the baobab (Adansonia digitata), which produces a



large fruit from summer to spring. The shepherd’s tree
and baobab both have large cavities, particularly the
latter, which hold water for many months into the dry
season. The baobab is a local species used as food by a
number of animals, including elephants (RooDT 1998).
In addition to these species there is a variety of other
usable plant resources in the area (see G. ALEXANDER
1984; MANYANGA 2006 for reviews), all of which made
the region suitable for human settlement.

Topography also plays a major role in the eco-
logical structure of the landscape, and significantly
provides outlets for cultivation even in times of low
rainfall. The gentle gradient supports deposition cy-
cles renewing the nutritional value of soils in and
around floodplains (HANISCH 1981). Along parts of the
Limpopo and Motloutse Rivers is a zone of exposed
Clarens sandstone (G. ALEXANDER 1984), covering
an area of more than 1000 km? (BORDY & CATUNEANU
2002), and includes numerous ridges and koppies
(inselbergs) as well as exposed dolerite dykes (LE
BARON et al. 2011). Within the sandstone belt are
a number of micro-ecological niches, supporting a
number of specialist and unique species. Such niches
may have been utilised by agriculturalists as well as
by foragers and wildlife (HaNiscH 1981). There is also
delayed water flow in these areas due to water filter-
ing from the sandstone areas into the lower lying flat
areas, maintaining moisture levels in these zones and
occasionally resulting in temporary wetlands within
the sandstone areas (MANYANGA 2006: 41). The vlei
areas on the southern banks of the Limpopo River and
along the Majale, Motloutse and Shashe Rivers could
have been used during harsh climatic periods due to
the nutrient rich and fertile soils, adequate moisture
levels and high productivity. Furthermore, the rivers
sources are located in relatively high rainfall zones
and therefore even in years of poor rainfall in the
region, large volumes of water drain down the rivers
and tributaries (MANYANGA 2006: 41). Thus, the lo-
cal topography, rivers and vleis offer a unique coping
mechanism for periods of poor rainfall (e.g., SCOONES
1991; MANYANGA 2006; SMITH et al. 2007).

In summary, the local landscape includes a number
of features that would have favoured local settlement.
They are the local vegetation communities (e.g., sweet
veld; MUCINA & RUTHERFORD 20006), the large wildlife
populations that inhabit savannah biomes (see HUNT-
LEY 1984) and the network of tributaries bisecting the
landscape and perennial rivers such as the Limpopo,
Motloutse and possibly the Shashe. These rivers also
replenish the soils with nutrients, further supported
by evidence of colluvial action over the relatively flat
landscape (HaNiscH 1981). Lastly, the floodplains sur-
rounding the river systems were large enough to sup-

port the Mapungubwe capital, expected to have been
around 11,000 people between AD 1220 and 1300
based on the number of homesteads in the area, and so
would have presumably supported the Zhizo popula-
tion, of approximately 1075 people (see HUFFMAN 2008
for population figures). We now turn to the elephant
data, to assess whether the local elephant population
was large enough to endure heavy exploitation.

Elephant on the Greater Mapungubwe Landscape

At the onset it must be made clear that this data is based
on the modern elephant population on the Greater Ma-
pungubwe Landscape, and on other finds made across
Africa. It is obvious, which we acknowledge, that this
information is not entirely comparable with elephant
population dynamics during the Zhizo period. In fact,
if anything it is a gross under-representation of what
the elephant population may have been around AD
900, and should be considered a minimum. We feel,
however, that with these data we have the unique ability
to make fairly accurate predictions about past elephant
populations, and from it demonstrate that trade could
have been supported and that scavenging of elephant
carcasses could have been used to supplement ivory
trade stocks.

Distribution

Faunal evidence from archaeological sites around south-
ern Africa suggests that elephants were widespread in
the region (PLUG & BADENHORST 2001), and that their
numbers remained high in most areas until large-scale
hunting and ivory trade began in the twentieth century
(e.g., SKEAD et al. 2007; CARRUTHERS ef al. 2008).
Modern human population densities, fences and activi-
ties such as hunting and agriculture, which may reduce
carrying capacity (MILNER-GULLAND & BEDDINGTON
1993), have considerably altered elephant population
numbers and distribution (HALL-MARTIN 1992; HOARE
& Du Tort 1999; VAN AARDE et al. 2005; MBAIWA &
Maaiwa 2006). It is not necessary to review elephant
biology, behaviour and habitat preferences here, this
can be found elsewhere (see SCHOLES & MENNELL 2008
for a review); we instead focus specifically on elephant
population, their mortality rate and tusk size.

Population and mortality

The current Greater Mapungubwe Landscape elephant
population utilises an area of approximately 2016 km?
with an average density of 0.61 elephants/km?, but in
certain areas this density is as high as 1.22 elephants/km?



Age 0 10-19 20-29 3044 45-60
Sex SR M SR M SR M SR M SR M SR M
F 0.1 0.06 0.1 0.01 0.2 0.02 0.1 0.01 0.05 0.03 0.02 0.05
M 0.1 0.06 0.1 0.01 0.1 0.02 0.1 0.01 0.03 0.03 0.01 0.05
Elephant density: 0.61/km?
Age 0 10-19 20-29 3044 45-60
Sex No. Car. No. Car. No. Car. No. Car. No. Car. No. Car.
F 2242 135 2242 22 3105 62 1188 12 920 28 287 14
M 2185 131 2185 22 2089 42 1016 10 632 19 172 9
Total: 4427 266 4427 44 5193 104 2204 22 1552 47 460 23
Age >9 Total tusk-bearing elephants (> 9 years): 9300
Sex No. Car. Total number of tusks (1.9/elephant): 17,669
F 5390 114 Total weight of tusks (average 7.4 kg): 131,458
M 3909 80 Total carcasses of tusk-bearing elephant (> 9 years): 194

Total number of tusks on carcasses (1.9/elephant): 369
Total: 9300 194 Total weight of tusks on carcasses (average 7.4 kg): 2742
Elephant density: 1.22/km?
Age 0 10-19 20-29 3044 45-60
Sex No. Car. No. Car. No. Car. No. Car. No. Car. No. Car.
F 4484 269 4484 45 6209 124 2376 24 1840 55 575 29
M 4369 262 4369 44 4178 84 2031 20 1265 38 345 17
Total: 8854 531 8854 89 10,387 208 4408 44 3105 93 920 46
Age >9 Total tusk-bearing elephants (> 9 years): 18,599
Sex No. Car. Total number of tusks (1.9/elephant): 35,338
F 10,780 227 Total weight of tusks (average 7.4 kg): 262,916
M 7819 159 Total carcasses of tusk-bearing elephant (> 9 years): 386

Total number of tusks on carcasses (1.9/elephant): 734
Total: 18,599 386 Total weight of tusks on carcasses (average 7.4 kg): 5461

Tab. 2. Natural age and sex specific mortalities at two different densities and the number of tusks and tonnage available as a

result (SR: sex ratio; M: mortality; Car.: number of carcasses).

(SELIER et al. 2014). Using these two density figures,
it is possible that within 100 km of the Limpopo and
Shashe River’s confluence, an area of 31,416 km?,
there may have been an elephant population of between
19,164 and 36,527 individuals. It is highly likely that
the average density was in fact higher than it is today
since elephant movement and distribution is currently
heavily restricted by humans (HOARE & Du Torr 1999;
VAN AARDE et al. 2008; GRAHAM et al. 2009; SELIER et
al. 2014). During the first and beginning of the sec-
ond millennia AD, this impact would have been less
intensive since the local human population was low;
elephants may have maintained much of their original
mobility habits, possibly only avoiding agriculturalist
homesteads. While all male elephants carry tusks, only
98 % of females possess them (STEENKAMP et al. 2007),
which means that within a population the average adult
elephant carries 1.9 tusks. We would therefore expect
between 9300 (0.61 elephants/km?) and 18,599 (1.22
elephants/km?) tusk-bearing elephants in the area. We
can then use the average mortality rate recorded in
elephant populations, found to be between 1 and 5 %

per annum (see Moss 2001; VAN AARDE et al. 2008),
to calculate the number of carcasses on the landscape
and the number of collectable tusks. Based on this,
there may have been between 194 and 386 tusk-bearing
carcasses available for exploitation per year, resulting
in between 369 (1 tusk/85 km? [using 31,416 km?]) and
734 (1 tusk/43 km?) actual tusks (7ab. 2).

Tusk weight

The largest recorded tusks are 102.3 and 97 kg from
a single individual shot in 1898 at Mt. Kilimanjaro
(SKINNER & SMITHERS 1990; WARD 1992: 803). In
southern Africa, however, the largest tusks were found
in KwaZulu-Natal and were collected by the Parks
Board in 1988 and weighed 71.2 and 63.5 kg (WARD
1992: 804). A notable find of two tusks was made
along the Limpopo River in 1973, each weighing lit-
tle over 64 kg (BEST & BEST 1977; WARD 1992: 804).
Other than these examples found somewhere along the
Limpopo River (the report is not specific), there are



no recorded tusks that were either acquired through
hunting or found in the field between 1882 and 1992
in WARD’s (1992) records that exceed 36.5 kg and
were found in/near what we call here the Greater
Mapungubwe Landscape.

Elephant tusks regularly reach, and exceed, 60 kg
in large males, whereas female tusks average around
10 kg. However, of the tusks seized by anti-poaching
organisations in Africa between 1989 and 2004, the
average tusk weight per individual was 7.4 kg (STILES
2004), whereas in 1970 the average tusk weight was
12 kg (SKINNER & SMITHERS 1990); in the mid-19"
century William Finaughty shot 95 elephants totalling
2200 kg of ivory, translating to 11.6 kg/tusk, possi-
bly suggesting that until the ivory boom in 1872 and
subsequent poaching, there was no major decline in
average tusks weights (CARRUTHERS ef al. 2008). If
the average tusk weight of 7.4 kg is used to calculate
potentially available ivory in the region there would
have been between 131 and 260 tonnes of tusks locally
available with 2742 and 5461 kg recoverable from car-
casses per annum (7ab. 2). For comparative purposes,
if we use 12 kg as the average tusk weight, we would
expect over 212 and possibly as much as 424 tonnes
of ivory to have been available around the confluence
area and 4423-8808 kg from carcasses. These figures
are considered a minimum and so, if trade could be
supported based on these figures, it certainly would
have been possible during the Zhizo period when tusk
weights were presumably much higher.

Discussion

The challenge with this study is the quality of avail-
able data. We have created a model to predict the
size of the elephant population in the area along with
the likely mortality rate of tusk-bearing individuals;
there is no reason to believe the natural mortality rate
has significantly changed. However, this is based on
modern data and so is not entirely comparable. In ad-
dition, there is an altogether lack of ethnographic data
and historic accounts, for the region, from travellers,
missionaries or hunters. Had this not been the case we
would have been able to incorporate these reports into
our model, even though some would no doubt have
been anecdotal. While our data has certain limitations,
it is at present the only critical assessment of the trade
explanation, and the only attempt at questioning a
conclusion previously made and accepted without
strong data. This paper is thus the first to provide data
that can be incorporated into the debate on the initial
occupation by agriculturalists of the Greater Mapun-
gubwe Landscape. Below we provide some thoughtful
comments on our findings and develop a hypothesis
that requires additional testing.

Ivory trade: hunting elephants and elephant
mortality

There is no reason to discount that ivory played a prom-
inent role on the Greater Mapungubwe Landscape’s
economy in a similar way that it has contributed to
shaping elephant populations across Africa (CARRU-
THERS et al. 2008: 28). While both African and Asian
elephants (Elephas maximus) produce ivory that is
opaque, flexible and fine-grained, it is from African
elephants that the ivory is most suitable for the produc-
tion of artefacts (LUXMOORE 1991; ALPERS 1992; MEk-
REDITH 2001). It was only since the sixteenth century,
but mostly from the twentieth century, that the demand
for elephant ivory has been unprecedented, threaten-
ing the survival of both African and Asian elephant
species (e.g., BEACHEY 1967; PARKER & MARTIN 1982;
Ntuwmt et al. 2009). For the purpose of this paper, we
are concerned with the period around AD 900 and the
role elephants played in southern Africa, where unfor-
tunately elephant use, whether for food or as a resource,
is poorly documented (see HAMMOND-TOOKE 1974;
MiTcHELL 2005).

If Zhizo farmers did settle on the Greater Mapun-
gubwe Landscape to exploit the local elephant popu-
lation for trade purposes, then there should have been
a viable population available to them for sustainable
ivory exploitation. Recent studies in the area allow us
to make fairly accurate predictions of the local elephant
demographics and, as Table 2 shows, this demonstrates
that there was likely a large enough elephant popula-
tion and tusk tonnage available to Zhizo period farm-
ers. Unfortunately we do not have the luxury of using
historical accounts to aid in population estimates since
there are very few accounts and where they do exist are
anecdotal and of little use.

Would this have been enough with which to supply
the Indian Ocean trade network? We do not know the
extent of items exported from the area (PLUG 2000) and
cannot say since no records from around AD 900 ex-
ist. Furthermore, the archaeological record of Schroda
requires further analysis to separate the Zhizo and later
Leokwe occupations of the site. At present much of our
understanding of the site is a conflation of this informa-
tion, and based on a poor understanding of the ivory
assemblage — recent studies are revealing, in fact, far
fewer ivory remains than previously thought (Annie
Antonites, pers. comm. 2013). Further complicating the
matter, it is not always possible to separate personal and
trade items. However, based on more recent evidence, it
was recorded that from 1512 to 1515 Portuguese traders
exported 69 tonnes of ivory from Beira (SPINAGE 1973).
Alternatively, BEACHEY (1967) reports a much lower
figure of 13 tonnes of ivory that passed through Sofala
in the 16" century. SPINAGE’s (1973 ) figures translate to



17,250 kg of ivory per annum, which was presumably
sourced from a larger area (NTUMI et al. 2009), and not
only the Greater Mapungubwe Landscape. Possibly
more comparable is the 90,000 kg of tusks exported
from the Transvaal in 1855 (CARRUTHERS et al. 2008).
If we use a 7.4 kg/tusk average, this translates to 12,162
tusks while at 12 kg/tusk this rises to 7500 tusks over
the entire province, some 288,000 km?, and which
includes the entire Greater Mapungubwe Landscape.
Therefore, 3.2 kg of ivory per square kilometre was
being exported from the Transvaal. In the area that we
have selected for our study, which covers 31,416 km?,
there was possibly between 4.2 and 8.4 kg of ivory
per square kilometre using 7.4 kg as an average tusk
weight, therefore exceeding the demands of the entire
Transvaal province in the 19" century. This comparison
is only somewhat useful, and we do not suggest that the
tonnage of ivory exported during the Zhizo period was
comparable, in fact it was likely far lower since hunters
back then did not have access to rifles or an effective
transport system. It does serve to show that based on
our estimates, and its comparison to more recent ivory
trading, the Zhizo elephant population was likely large
enough to support trade endeavours around AD 900.

Considering the possible size of the local elephant
population, one wonders how natural elephant mortal-
ity could have supplemented ivory trade. Hunting large
animals such as elephants is a dangerous activity, even
though skilled hunters know how to reduce the risks
(GrOSSE-WOODLEY 2008), and the option to scavenge
tusks from naturally occurring carcasses is simple and
relatively risk free. Based on modern estimates, which
are under-representations of the elephant population
during Zhizo times, there was possibly one tusk every
43-85 km?. Using an average of 7.4 kg and 12 kg per
tusk, between 2742 and 5461 kg and 4423 and 8808 kg,
respectively, of tusks could have been collected each
year from carcasses. While the tonnage is fairly high,
even as a minimum figure, the density remains low and
so scavenging would have to have been wide-spread and
co-ordinated to contribute meaningfully to ivory trade.

We, thus, suspect that scavenging was combined
with hunting in order to acquire the amount of tusks
needed for trade (see PLuG 2000). The process of
capturing and successfully killing an adult elephant
relies on formalised practices used to good effect
(briefly discussed below but see GRONING & SALLER
1999) and disadvantaging the animal to give the
hunter the ability to dispatch the individual. Across
Africa a variety of hunting methods have been prac-
ticed. Amongst certain hunter-gatherers hand spears
are used, provided there is time to deliver multiple
well-placed stabs (CHURCHILL 2008). In East Africa,
the Dorobo used pit-fall traps to capture elephants

and buffalo (Syncerus caffer) and the Suk and Bari
elevated themselves using platforms and climbing
trees, respectively, under which the animals were
driven and then speared (see HUNTINGFORD 1953a,
1953b; PrINS 1992). In al-Mas’udi’s recount of his
travels to Persia, India, China and Oman following
the eastern African coastline, he reported that people
along the southern Kenyan/northern Tanzanian coast
hunted elephant with long spears and did not use the
ivory for any function other than for trade or sale
(FREEMAN-GREENVILLE 1962: 14). In other cases poi-
son is used along with arrows and spears to kill the
animal (MARKS 1977; GRONING & SALLER 1999).

As mentioned, there are few accounts of elephant
hunting in the Mapungubwe area, and certainly not for
the period in question. One example is SELOUS (1881:
26) who passed through the region between 1877 and
1880, crossing the Motloutse and Shashe Rivers, and
saw no animals of interest. Perhaps, however, the
most comparable account is that found in THEAL’s
(1901: 321-323) report to the government of the Cape
Colony on south-eastern Africa. Unfortunately he
discusses various finds from most of the east African
coastline and is not specific in the text about the area
to which he is referring. Nevertheless, he states that
along the coastline elephants destroyed plantations —
also recorded in other parts of Africa (e.g., CHIYO et
al. 2005; JACKSON et al. 2008; NyHus et al. 2008) —
and for this reason were exterminated in a number of
ways (see JACKSON et al. 2008). The safest method to
hunt elephants was to dig pits along thickets and cover
them in branches; once an elephant fell into the large
cavity it was trapped and could be dispatched inside
the pit. Another method was to use iron-pointed spears
and disembowel an individual while it slept. The fol-
lowing day the animal would be tracked down and
killed, if it had not died by that stage. At this point the
extended community settled around the carcass and
feasted upon it, according to THEAL (1901: 322), for
up to three days. He further states that the other two
principle reasons to kill an elephant are to consume
its meat and sell the ivory, of which at the time of his
visit more than 35.5 tonnes were being sent to India.
There is no additional information in THEAL’s (1901)
report that would assist in reconstructing the local
elephant population on the Zhizo landscape.

Regarding past consumption of elephant meat, there
is ample evidence across Africa indicating how an el-
ephant carcass would be used. Firstly, a male elephant
provides up to 5000 kg of meat, whereas a female pro-
duces 2704 kg (MaARkS 1973). Meat could be consumed,
traded with or used as payment to hunters or even la-
bourers (see VOIGT 1981; for a modern example see
GRESSIER 2012). Other useful items include the skin (to



cover shields and drums and to make belts), the tendons
(used as cordage or thread) and the bones (which, like
the tusks, could be carved into tools or items of ritualistic
significance; GRONING & SALLER 1999). Items such as
the feet and trunk may also have been used. Hunting el-
ephants, therefore, not only gave people access to trade
goods but may also have featured in rituals, manage-
ment strategies and, if successful, provided people with
a large supply of meat and other resources.

Turning to the data from the Greater Mapungubwe
Landscape, had elephants been hunted, or even scav-
enged, one might expect to find evidence of their re-
mains at archaeological sites, such as bones, or the
presence of kill or butchery sites. In central Europe
and during the Clovis era in North America, people left
behind sites dominated by elephant remains (HAYNES
& Krimowicz 2014). The same was found at an Upper
Acheulian butchery site at Lehringen, near Bremen in
Germany (Movius 1950), at Gesher Benot Ya’Aqov
in Israel (GOREN-INBAR et al. 1994), in Kent, United
Kingdom (WENBAN-SMITH et al. 2006) and in Spain,
such as at the Middle Pleistocene site of Aridos (ViLLA
1990; YRAVEDRA et al. 2010). At Ambrona, also in
Spain, there are between 30 and 35 elephants with
evidence of butchery even though only a few associated
stone tools were found (HOwWELL 1966). In Malawi,
CLARK & HAYNES (1970) report on a kill site where a
single elephant was found with a number of associated
Middle Stone Age tools. It seems that in areas where
elephants were killed their remains are found in the
archaeological record.

One then wonders why, if elephant hunting for
the purpose of intensive trade did occur during the
Zhizo period, we find no evidence of this in terms of
specialist tools and faunal remains other than ivory
manufacture. We should also expect the ivory finds
to be fairly abundant in the archaeological record, but
this isn’t the case. In KwaZulu-Natal at Kwaganda-
ganda what appears to be the largest sample of ivory
chips, with no artefacts, was recovered, comprising
of close to 2000 pieces altogether weighing 4262.5
g (BEUKES 2000). Kwagandaganda dates to between
AD 620 and 780, so precedes the Zhizo period by over
100 years. Ndondondwane, another site in KwaZulu-
Natal, dates to AD 780 and 970 and contained an
entire elephant tusk and an ivory bracelet. In Kruger
National Park, between AD 470 and 900, there is
no evidence of ivory at any of the excavated sites
reported on in PLUG (1989), despite the appearance
of other trade items including glass beads and east
coast marine shell. Therefore, ivory is not required to
enable trade. Later, in the same region at Thulamela,
occupied between AD 1350 and 1750, there is some
evidence of elephant remains in the faunal record

with 149 identified skeletal remains, which includes
bones and ivory from four individuals (PLuG 2000),
the tusks of which, using our estimates, would have
at least weighed between 59.2 and 96 kg in total. The
deficit of data indicating that ivory was a significant
trade item on the Greater Mapungubwe Landscape
and in the neighbouring region, when compared to
Kwagandaganda for example, possibly suggests that
we need to be more critical of the trade argument.

It is highly likely that the elephant population was
large enough to support Zhizo-period trade endeavours,
but there is currently no strong evidence in the archaeo-
logical record indicating extensive trade in ivory (An-
nie Antonites, pers. comm. 2013). Therefore, we feel
that the conclusion that farmers settled the area to trade
ivory lacks the appropriate data in terms of material
remains on the Greater Mapungubwe Landscape and
across southern Africa prior to the arrival of Europeans.
Why, then, settle in the Mapungubwe region? First and
foremost, the Greater Mapungubwe Landscape is a pro-
ductive system that was not only able to support a large
elephant population, but a diversity of other plant and
animal resources used for the production of artefacts,
medicines and construction, not to mention consump-
tion; some agriculturalist homesteads indicate that it
was wild game that farmers mostly relied on, rather
than their domesticated stock (e.g., VOIGT & PLUG
1981; TURNER 1987; MANYANGA et al. 2000). There are
a number of environmental features in the area, such
as perennial rivers, active tributaries and the vlei areas,
which would have lessened the effect that poor rainfall
had on the region. Periodic flooding, to which the area
is prone (SmiTH 2005), deposited nutrient rich soils
creating and sustaining fertile floodplains and the vlei
areas were suitable for plant growth of both cultivated
and natural species. These areas were heavily relied
on during the Mapungubwe period and would have
been sufficient during Zhizo times. If cultivation was
not occurring on a scale large enough to support the
local population, supplementary food supplies would
need to have been imported, and linked to this, which
we do not discuss here, is from where and how? Zhizo
period farmers did not have oxen or animals to trans-
port crops and there would have been too much needed
to support the population to carry it entirely; farming
had to have occurred at a sustainable level to support
local carbohydrate requirements (see NOLI & AVERY
1988). The landscape was also particularly amenable
to hunting and a wide diversity of species was present,
far easier to hunt than elephant. Lastly, foraging peo-
ple, as well as previous pioneer agriculturalist groups
who lived and may still have been living in the area
(HALL & SmiTH 2000), could have assisted a new group
settling on the landscape by offering services, shar-
ing local knowledge (e.g., J. ALEXANDER 1984) and



trading with hides, jewellery and subsistence products
(HALL & SmiTH 2000) or by acting as ritual specialists
(ForssMAN 2014). Thus, the landscape had a number
of features and resources making it attractive for ag-
riculturalist settlement and one of these was the large
elephant population.

Conclusions

HurrMAaN’s (2000) suggestion that the Greater Mapun-
gubwe Landscape was settled by Zhizo agriculturalists
to access its large ivory reserves has gone unchallenged
in the literature. In this paper we have suggested that
the landscape has unique ecological characteristics and
resources that made the region suitable for agricultur-
alist settlement. These resources are a wide range of
wildlife that could be hunted or trapped, a variety of
wild plant resources that could be gathered as food,
for building, carving or for medicinal purposes, year
round water supplies, cultivatable zones and access to
a large supply of ivory. The extensive riparian, col-
luvial and vlei environments were ideal for elephant
populations (CHAMAILLE-JAMMES 2007; LOARIE ef al.
2009a, 2009b; SHANNON et al. 2009) and their ivory
was used for trade purposes, along with many other lo-
cally available resources. With this in mind, we believe
that the landscape was highly suited to agricultural
settlement, with an elephant population that was likely
large enough to support trade, and provide a further
stimulus for settlement.

Future studies should focus on assessing the extent
of the ivory trade and whether the Greater Mapungubwe
Landscape was favoured over other areas which hosted
large elephant populations, such as further east along the
Limpopo River in what is now Kruger National Park or
Mozambique. We suggest that known ivory finds from
archaeological sites should be tested to ensure that they
are made from elephant ivory rather than hippopotamus
(Hippopotamus amphibius) or warthog (Phacochoerus
africanus) tusks. Further, it would be interesting to
know whether other Zhizo period sites contain evi-
dence of ivory working, which might indicate trade, and
whether kill or butchery sites are present.
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