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Abstract While Africa has sometimes been peripheral to accounts of the early Indian
Ocean world, studies of food globalisation necessarily place it centre stage. Africa has
dispatched and received an extraordinary range of plants, animals and foodstuffs
through Indian Ocean trade and other avenues. Here we explore these patterns of food
globalisation vis-à-vis Africa, focusing in particular on the arrival of new food crops
and domesticated animals in Africa, but also touching on flows from Africa to the
broader Indian Ocean world. We look at archaeological evidence, drawing in particular
on new datasets emerging through the increasing application of archaeobotanical and
zooarchaeological methods in African and Indian Ocean archaeology, and also draw on
historical and ethnographic sources. We argue that the evidence points to a broadly
Medieval and post-Medieval pattern of introduction, with little evidence for the earlier
arrivals or culinary impacts argued by some. We also undertake consideration of
questions about how and why new crops, animals, spices, and agricultural and culinary
technologies come to be accepted by African societies, issues that are often overlooked
in the literature.
Résumé Bien que l’Afrique soit parfois placée à la périphérie du monde de l’océan
Indien, les études de la mondialisation alimentaire placent ce continent au centre de la
scène. L’Afrique a exporté et reçu un extraordinaire éventail de plantes, d’animaux et
de denrées alimentaires à travers le commerce de l’océan Indien. Ici, nous explorons
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ces modèles de mondialisation alimentaire. Plus particulièrement, nous nous
concentrons sur l’arrivée de nouvelles cultures alimentaires et d’animaux domestiques
en Afrique, et examinons les flux au départ de l’Afrique vers le reste du monde de
l’océan Indien. Nous prêtons attention aux sources archéologiques, et passons
notamment en revue les nouvelles données générées par l’application croissante des
méthodes archéobotaniques et archéozoologiques en Afrique et dans l’océan Indien.
Nous nous appuyons également sur les sources historiques et ethnographiques. Nous
soutenons que ces données suggèrent que ces éléments furent introduits largement au
cours des périodes médiévales et postmédiévales, et que peu de preuves pointent vers
des arrivées antérieures. Nous explorons également comment et pourquoi ces nouvelles
cultures, espèces animales, épices et technologies agricoles et culinaires furent
acceptées par les sociétés africaines, des questions que la littérature archéologique a
souvent tendance à négliger.
Keywords Cuisine . Species translocation . Prehistory . Medieval period . Maritime trade
Although Africa has sometimes been peripheral to historical accounts of the Indian
Ocean world (Alpers 2009; Boivin et al. 2013), studies of food globalisation in the Old
World necessarily place it centre stage. Not only has Africa dispatched a range of native
plants, animals and foodstuffs to other parts of the world, it has also received an
astounding array of biological species and culinary introductions from neighbouring
and distant realms through Indian Ocean trade and other avenues (Boivin et al. 2013).
This paper will focus on the exchange of plants and animals, both as foods and
translocated species, between Africa and the Indian Ocean world, loosely defined,
covering the period from the earliest transfers up to Medieval times. It will offer a broad
overview, focusing on a selection of examples, rather than providing a comprehensive
account.
The concept of food globalisation (Bonanno et al. 1994; Goodman and Watts 1997;
Inglis and Gimlin 2009) recognises the historical and contemporary connections and
flows that characterise regional cuisines and food economies. It more frequently
focuses on modern or recent historical examples of food exchanges (e.g., Mintz
1985; Cook and Crang 1996; Mintz and Dubois 2002; Phillips 2006; Carney and
Rosomoff 2009; Gupta 2012), but earlier processes of food globalisation are increasingly at the heart of historical and archaeological research agendas (e.g., Kiple 2007;
Jones et al. 2011; Boivin et al. 2012). The topic of food globalisation touches on a
broad array of themes and issues, ranging from the regional and long-distance transfer
of foodstuffs and the agents and economic infrastructures that enable them, to the
internationalisation of cuisines, the transfer of agricultural technologies and the impacts
of introduced plants and animals on local ecosystems. While we will touch on a number
of these themes, limitations of current evidence for the region and periods of interest
will necessitate a focus on the movement of plant and animal species. Our sources are
primarily archaeological, but we also draw on textual, ethnohistoric and ethnographic
evidence. The focus on archaeological data is aimed at highlighting datasets, many
new, that have featured less frequently in discussions of food globalisation, particularly
in the Indian Ocean region. We address foods that have an Indian Ocean origin as well
as others that originate elsewhere but arrive via Indian Ocean routes or become part of
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Indian Ocean cuisines. In what follows, we explore some of the mechanisms that drive
Indian Ocean food transfers, and then examine food transfers in pre-Medieval and then
Medieval times, noting the sharp contrast across these broad phases in the intensity of
Indian Ocean influence on foodways. In the final section, we explore some of the wider
cultural, economic and ecological impacts of Indian Ocean plants and animals introduced to Africa.

Mechanisms of Indian Ocean Food Transfers
Food, and the plant and animal species from which it is made, moves for a whole
variety of reasons. One obvious motive for transporting food from one region to
another is to address food shortages. These might be occasional, as when natural
catastrophes lead to famine, or they might be chronic, as was often the case as societies
became increasingly urbanised and began to outstrip the capacity of local production to
support them. But the transport of foodstuffs was driven just as often by indulgent as by
practical motivations. The famous and very ancient spice trade provides an obvious
example (Miller 1968; Turner 2004), but a wide variety of today’s staples were
transported as luxury goods in the ancient world, including, for example, sugar and
rice. Rare or exotic food items and species often acquired symbolic meanings that
drove long-distance acquisition and trade (Boivin et al. 2012). Its centrality to sustenance and capacity for elaboration have ensured that food has long constituted a fixture
in the human symbolic universe, finding meaning in ethical, religious, social and
cosmological systems of understanding, behaviour and materiality (Farb and
Armelagos 1980; Goody 1982; Counihan and Van Esterik 2012; Douglas 2013).
Certain foods have therefore come to imply as well as to impart purity, aestheticism,
godliness or high status as well as decadence, depravity or low status. Though
processes of semiosis are of course relevant, the power of food comes not just from
processes of abstract symbolisation (see also Lupton 1996; Holtzman 2006). By
becoming part of our fundamental physical make-up, food has the power to transform
our very matter. It is for this reason that the boundaries between food and medicine
have always been (and continue to be—think about the newly designated
“superfoods” or rise of food intolerances in the West) extremely hazy. Both
sugar and rice were accordingly funnelled through channels of trade and travel
not just as high status foods but also as medicines, as was the case, for example,
in the Classical world (Boivin et al. 2012).
It is not just foods that move, however, but the plant and animal species from which
they are derived. The ancient world saw the transport of grain, processed fish, oil and
wine, and containers of spices, but it also witnessed the movement of an equally vast
array of live species, many of which became established in new regions very far from
their original range. Live species were transported for a variety of reasons. They were
moved as food sources, but plants were also used as sources of fibre, dye, perfume, oil,
fodder, wood and (as we have seen) medicine, and animals were used for transport,
traction, pest control, musk perfume and sport, for example. Species movements were
associated with a range of human activities. Colonisation, for example—either initial
colonisations or the subsequent arrival of new groups—invariably involved the movement of live plants and animals. Alfred Crosby (2004) referred to as “portmanteau
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biota” the species of domesticated crops, animals and weeds that Europeans brought
with them and established in the New World and elsewhere. Such a portmanteau biota,
including dogs, chickens, banana, yam and taro, also travelled with Austronesian
voyagers many thousands of years ago and co-settled the islands of the Pacific (Kirch
1997). Austronesian language-speakers are also suggested to have brought some of
these same species across the Indian Ocean to Africa (Blench 1996; Fuller and Boivin
2009; Beaujard 2011; Boivin et al. 2013). There is emerging evidence to suggest that
colonies of Indian craftspeople transplanted native crops across the Bay of Bengal to
mainland Southeast Asia by the end of the first millennium BC (Castillo and Fuller
2010). Whether Indian colonists did the same at Red Sea ports around the same time
period is less clear. Sites such as Berenike and Quseir al-Qadim appear, like Khao Sam
Kaeo in Thailand, to possess quarters occupied by people from India (Tomber 2008;
Sidebotham 2011), but it seems less likely that any of the Indian foods found at the
Egyptian port sites were actually grown locally; much more probable is that they were
all imported as part of a burgeoning maritime trade at the start of the first millennium
AD. Not only traders and craftsmen but also sailors, pilgrims, slaves, political envoys
and monks were all active travellers who likely helped transport food and species long
before the modern era.
There was also a booming trade in exotic species in the ancient world, beginning as
early as the Bronze Age, when they often served as gifts or tribute (Foster 1998).
Species from distant lands frequently stood as symbols of power and status, and
processes of “botanical imperialism” led to the import of plants for royal gardens,
which in some cases came to serve as “warehouses of biodiversity” (Pollard 2009).
Many plants began the often long journey from exotic to cash crop through this process
(see also Schiebinger and Swan 2007). Live animals were also shipped in surprisingly
large numbers all around the ancient world, most notably in the Roman period when
coliseum events, for example, sometimes involved thousands of live animals imported
from various corners of the empire (Hughes 2003). Other animals were used in hunting
(as prey or assistants) but many domesticated animals also moved, often to provide new
exotic varieties or to replace animals that did not thrive in local habitats—as illustrated
by the hundreds of thousands of horses transported to China over the millennia. Import
substitution—where species initially imported as food became locally established—
was an important process that might see plants and animals established centuries after
they first appeared as food items. It is important to bear in mind that translocation was
only sometimes an elite or structured process, however. It also occurred as a part of
everyday processes of travel, interaction and exchange. Translocation might happen
when food provisions remained at the end of a sea voyage, for example, enabling
leftover seeds to be planted or live animals to be introduced into a new environment.
Differentiating between imported foods and imported live species in the archaeological record is not necessarily straightforward, and most archaeological analyses rely
on the assumption that very small quantities of non-native plant and animal remains in
early phases possibly signal imports while larger quantities indicate locally raised and
grown foods. For example in Harappan-era Gujarat, small quantities of barley grains
alongside thousands of millets, ubiquitous across samples, have been taken to suggest
import of barley from Indus Valley production areas (Weber 1991; Fuller and Madella
2001). Crop-processing remains, from early crop-processing stages, might be taken to
argue for local production, although even crop-processing by-products may sometimes
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be exchanged, for example as fodder (see, e.g., van der Veen 2007). The evidence of
landscapes or ecological transformations associated with the cultivation of introduced
crops might also indicate their local production; for example, paddyfield systems for
rice production have been reported from parts of Asia (Barnes 1990; Fuller and Qin
2009) and can be used in some cases to map the spread of rice cultivation. Nevertheless, field systems known from Africa remain ambiguous with regards to the crop types
grown (e.g., Stump 2006). Mechanisms of food and species transport are even more
elusive, particularly in prehistoric periods, though various clues can be drawn upon to
suggest more or less likely interpretations.

The Earliest Evidence
Probably the earliest example of Indian Ocean food globalisation involving Africa took
place by around four thousand years ago and involved the translocation of five African
crops to India (Fig. 1). The crops, consisting of sorghum (Sorghum bicolor), pearl millet
(Pennisetum glaucum), finger millet (Eleusine coracana), cowpea (Vigna unguiculata)
and hyacinth bean (Lablab purpureus), were domesticated in different parts of subSaharan Africa, but it is unclear whether they moved to India via the same route or along
different pathways (Fuller 2003; Fuller and Boivin 2009). Indeed their very translocation
at this early date has been controversial, since the domesticated forms of these plants in
India appear for the most part thousands of years before similar evidence in Africa. This
led to the suggestion that sorghum was moved as a wild plant, domesticated in India and
then re-introduced to Africa in the first millennium BC (Haaland 1999). The current
absence of domesticated sorghum in Africa at the relevant time period almost certainly
reflects the lack of excavated sites bearing sorghum remains, however, rather than a real
absence of the domesticated forms. This has begun to be demonstrated through new
studies that have led to finds of pearl millet and cowpea in western Africa (Ghana and/or
Mali) that predate those of India (D’Andrea et al. 2001, 2007; Manning et al. 2011;
Manning and Fuller 2014), and that have now pushed back evidence of sorghum in Sudan
to at least 1500 BC (Beldados and Costantini 2011; Fuller 2014) (Fig. 1). Nevertheless,
evidence for the dispersal of pearl millet and cowpea across Africa to the east (between
Ghana and the Red Sea) is still lacking, as are assemblages with domesticated sorghum
remains that predate their appearance in Indian contexts (by 1700 BC).
The five African crops arrived initially in Gujarat in western India during the Late
Harappan period (2000–1700 BC) and gradually spread to other parts of the subcontinent (Fig. 1). Some of them had reached peninsular India by 1600–1500 BC, and all
of them were reasonably widespread in India by ca. 1000 BC (Fuller and Boivin 2009).
A single find of castor oil seed (Ricinus communis) from the Chalcolithic of the Ganges
plains (dating to the later second millennium BC) could also represent an early
translocation from Africa (Fuller 2003). The routes and agents of these crops’ eastward
dispersal out of Africa remain enigmatic. Their absence from archaeobotanical assemblages on the Arabian peninsula until centuries or even millennia later might suggest a
more direct sea route (Boivin and Fuller 2009). Certainly sea trade between the eastern
Arabian peninsula and western India (and present-day Pakistan) was very active from
the latter half of the third millennium BC until the end of the first quarter of the second
millennium BC, involving precious goods, but also basic foodstuffs and other organics
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Fig. 1 Distribution of early archaeobotanical evidence for sorghum, pearl millet and broomcorn millet.
Arrows indicate probable Indian Ocean maritime dispersal trajectories. Note that dispersal of pearl millet
and sorghum from northern African savannahs to India was earlier than southern dispersal trajectories within
sub-Saharan Africa (see references in text; also Boivin et al. 2013). Early finds of broomcorn millet in Yemen
and Sudan pre-date evidence for overland adoption in Mesopotamia and Egypt, suggesting a similarly
maritime route once the crop reached South Asia. On the dispersal of pearl millet see Manning et al.
(2011), Logan and D’Andrea (2012), Fuller and Hildebrand (2013), Kahlheber et al. (2014); on the dispersal
of sorghum see Fuller and Hildebrand (2013), Fuller (2014); on the dispersal of broomcorn millet see Fuller
and Boivin (2009), Valamoti (2013), Motuzaite-Matuzeviciute et al. (2013)

such as wood (Oppenheimer 1954; Possehl 1996; Ratnagar 2004; Boivin and Fuller
2009). However, it is important to emphasise the lack of evidence for any maritime
contact farther west, though we might speculate on the possibility of exploration of the
African coast by Indian ships, using coastal routes along the northern edge of the
Arabian Sea. Coastal Gujarati communities have a long history of seafaring and
trading; even after the Harappan civilisation began to decline, Gujarati communities
continued to trade with the Gulf (Carter 2001; Boivin and Fuller 2009; Potts 1994), and
Gujarati merchants dominated the Indian Ocean trade in the fourteenth and fifteenth
centuries (Alpers 2009). The incense sources of southwestern Arabia may have been a
draw for early Indian explorers, as might such African commodities as ivory, tortoiseshell and exotic slaves (Boivin and Fuller 2009; Boivin et al. 2013).
While the case for Bronze Age crop translocations from Africa to India is now well
established, food and food species translocations in the other direction at this time
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period are far less clear. There is, however, at least one Asian crop, broomcorn millet
(Panicum miliaceum), that came to Yemen and the Nubian Nile from Central Asia in
part via an Arabian Sea route (Fuller and Boivin 2009) (see also Fig. 1). There are also
suggestions, not yet supported by robust evidence, for the early arrival in Africa of two
Asian domesticates, chicken and zebu cattle. Zebu (Bos indicus, domesticated in South
Asia) may be present in Egypt by the second millennium BC and in the Chad basin of
northeastern Nigeria by the sixth century BC, based on the presence of humped clay
figurines (Epstein 1971, p. 513; Magnavita 2006; see discussion in Fuller and Boivin
2009). However, Magnavita (2006) has argued that these were quite limited in number
relative to taurine cattle, and in Epstein’s view (1971, p. 513), zebu were likely rare
until the seventh century AD (also Gifford-Gonzalez and Hanotte 2011). It is important
to note that using osteological criteria, no unequivocal zebu remains have been
identified anywhere on the continent prior to the second millennium AD (Grigson
1991; Magnavita 2006). The early presence of chicken (Gallus gallus) in Egypt is
meanwhile suggested by a few skeletal remains and depictions dating to the later
second millennium BC; however, these are rare until after 650 BC (Coltherd 1966;
Darby et al. 1977). Thus, it seems the earliest chickens in Egypt were exotic imports
destined for menageries and cockfighting rather than culinary consumption (Houlihan
and Goodman 1986). This status may explain why fowl are depicted on a queen’s tomb
in seventh century BC Nubia (Dunham 1955). It is only in the last centuries BC that
faunal remains start to indicate incorporation of the chicken into local cuisine
(MacDonald and Edwards 1993). Suggestions that chicken was present on Zanzibar
by the first millennium BC and possibly much earlier at sites like Machaga Cave and
Kuumbi Cave (Chami 2001, 2007) have been questioned (e.g., Sutton 2002) and have not
been upheld by some recent research (Sinclair 2007; though see Mbassa and Assey 2009).
Another exotic food plant that showed up in Egypt in the Bronze Age was black
pepper (Piper nigrum), native to southwestern India. However, its only known occurrence of this time period is in the mummy of Ramses II, placing its date at around 1200
BC (Plu 1985; Boivin and Fuller 2009) and marking it as an exceedingly rare import,
probably used for ritual rather than culinary purposes. Sesame (Sesamum indicum) is
also known from Egypt, from Tutankhamun’s tomb, but this species plausibly spread
from the Indus region overland as there is evidence of it in Mesopotamia by 2000 BC
(Bedigian 2004a; Weisskopf and Fuller 2014). Sesame might have been used for its oil,
but its seeds were also a nutritious condiment and could be ground into a protein-rich
flour. In many parts of western Africa, from the west-central savannahs to parts of
eastern Africa, native wild relatives of sesame (e.g., S. radiatum, S. angustifolium,
Ceratotheca sesamoides) have long been used as green vegetables for their mucilaginous leaves (Burkill 1997; Bedigian 2004b). In many areas, introduced domesticated
sesame (S. indicum) became as important as a leafy vegetable as it was a source of
flavourful, oily seeds (Blench 1997; Bedigian 2004b). From the point of view
of Asian traditions of sesame use, this represents a culinary innovation or
culinary “Africanization” of sesame.
The recent identification of possible cinnamon (Cinnamomum sp.) residues (specifically cinnamaldehyde) from Early Iron Age (eleventh to mid-ninth century BC) Phoenician flasks in Israel (Namdar et al. 2013) might further support precocious establishment
of a spice trade that saw the first trickle of Asian spices into North Africa and the Levant.
Many of these would later become staple flavourings of Classical and Medieval cuisine
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in the Mediterranean, Middle East and parts of Africa. Other Asian species that may
have appeared in Egypt in the second millennium BC (although probably not as food) are
the commensal black rat (Rattus rattus) and the house mouse (Mus musculus), though
again the few rare finds are disputed (Boivin et al. 2013). We have the vague sense of a
possible coastal corridor linking Egypt to the Indian Ocean world, undoubtedly through a
range of intermediaries.
One final crop that needs mentioning is the banana (Musa sp.). Two potential early
findspots for banana in Africa have recently come to light. The earliest, and most
controversial, is the site of Munsa in Uganda where banana phytoliths were identified
in swamp core sediments dating to the fourth millennium BC (Lejju et al. 2006); the
stratigraphic integrity and taxonomic identification of these samples have, however, been
placed in doubt (Fuller and Boivin 2009; Neumann and Hildebrand 2009). A later, midfirst millennium BC, find of banana phytoliths has also been made from an Iron Age site
in Cameroon (Mbida et al. 2000, 2001, 2006). Although this example has generally been
seen as more secure (e.g., Neumann and Hildebrand 2009), and in apparent agreement
with linguistic and botanical evidence suggesting that bananas reached western Africa by
3000 BP (De Langhe et al. 1994–95; De Langhe 2007), this finding has also been
disputed (Vansina 2003; cf. Mbida et al. 2004, 2005). More recent archaeobotanical work
in the region has not revealed banana phytoliths in any other deposits of this time period
(Neumann et al. 2012). Until more finds come to light, it is difficult to draw firm
conclusions about the timing or routes of arrival of banana to Africa, though the variety
of bananas present in the continent, as well as the pattern of their present-day distribution,
clearly suggests multiple dispersals at different time periods and via varying routes. It
seems likely, on the basis of emerging genetic data (Perrier et al. 2009, 2011), that the
banana arrived via both direct sea voyage from Southeast Asia, and through Middle
Eastern and Indian routes of trade in the Arabian Sea.
Spurred by the secure evidence of early botanical translocations between Africa and
India, a significant body of literature now postulates a broader set of early translocations spanning the entire Indian Ocean and beyond (Blench 1996, 2010; Sorenson and
Johannessen 2009; Fuller et al. 2011; Rangan et al. 2012). Significant social and
economic impacts, such as the suggested role of the banana in fuelling Bantu migrations, have sometimes even been hypothesised (e.g., Blench 2009). Overall, however,
and despite a growing archaeobotanical and zooarchaeological corpus, firm evidence
for Indian Ocean impacts on African culinary and economic pathways is exceedingly
minimal and sporadic during the period outlined. The primary external influences on
African foodways were rather from the Near East and the Mediterranean region (e.g.,
Clutton-Brock 1993; Pelling 2005; Pereira et al. 2009; van der Veen 2011; Muigai and
Hanotte 2013), and predominantly relegated until the late centuries BC to North Africa.
This mirrors a broader Indian Ocean pattern of minimal long-distance connectivity. The
fluorescence of coastal trade between Mesopotamia, the Gulf and the Harappan
societies of South Asia in the later third and early second millennia BC appears to
have been limited in both time and space. While maritime connections were active
across Southeast Asia in the last millennia BC (and earlier) (e.g., Solheim 2006;
Bulbeck 2008; Denham and Donohue 2009; Denham 2010; Spriggs et al. 2011),
neither the Bay of Bengal nor the Arabian Sea have provided evidence of significant
long-distance connectivity or interaction prior to the latter half of the first millennium
BC. Pre-first millennium AD Austronesian migrations to eastern Africa and
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Madagascar remain entirely hypothetical and are not currently supported by solid
evidence (Boivin et al. 2013).

Later Evidence
Political stabilisation, growing urbanisation and improvements in transport infrastructure saw an increase in Old World cultural exchange, trade and migration from the
second half of the first millennium BC, culminating in the most extensive and farreaching exchange and commercial networks to date. By the first century AD, ships
regularly traversed both the Arabian Sea and the Bay of Bengal, and coastal trading
networks were supported by a growing number of port towns and cities (Ray 1994;
Tomber 2008; Sidebotham 2011). The first–century AD Periplus of the Erythraean Sea
(Casson 1989) and other textual sources provide insights into a thriving commercial
trade in a range of goods from metal to used clothing, and including wood, spices,
incense, food and biological species. Yet the degree to which local culinary practices
were transformed by wider Indian Ocean contacts remains unclear, especially given the
dearth of archaeobotanical and zooarchaeological studies from relevant Indian Ocean
regions. The limited evidence we have would suggest that impacts were minimal, with
exotic plants and animals presenting in minor quantities in most assemblages.
In Africa, some of the best archaeobotanical and zooarchaeological evidence for this
time period comes from Egypt, and particularly sites along the Red Sea coast. Vibrant
sea trade with ports in the Arabian Sea and particularly southwestern India promoted
the growth of a number of port sites in Roman Egypt (Sidebotham 2011). Arid desert
conditions have encouraged the preservation of crop and animal remains at these and
nearby inland sites, and several key archaeobotanical and zooarchaeological studies
have been conducted, at port sites like Berenike (Cappers 1999, 2006) and Myos
Hormos (Quseir al-Qadim) (van der Veen 2003, 2004, 2011; van der Veen et al.
2006), and such Eastern Desert sites as Mons Claudianus (van der Veen 1996, 1998,
1999, 2007). These demonstrate the clear presence in the Roman period of Asian plants
like black pepper, rice (Oryza sativa), coconut (Cocos nucifera), mung bean (Vigna
radiata), belleric myrobalan (Terminalia bellirica) and citron (Citrus medica) (Cappers
2006; van der Veen 2011). Exotic animals of Asian origin included black rat and
chicken (van Neer and Lentacker 1996; Hamilton‐Dyer 1997, 2001, 2011; van der
Veen 2011). But despite these eastern introductions, van der Veen emphasises how very
Mediterranean in character foodways at Myos Hormos remained. While a few Egyptian
foods also supplemented the diet, basic staples were durum wheat (Triticum durum),
barley (Hordeum vulgare) and lentils (Lens culinaris), while vegetables such as onions
(Allium sepa) and garlic (Allium sativa) were common; oils and fats were provided by
walnut (Juglans regia), pine nut (Pinus pinea), hazelnut (Corylus avellana) and sesame
(Sesamum indicum); the most common fruits were grapes (Vitis vinifera), figs (Ficus
carica), olives (Olea europaea), capers (Capparis spinosa) and dates (Phoenix
dactylifera); and seasonings consisted primarily of black mustard (Brassica nigra),
coriander (Coriandrum sativum) and fennel (Foeniculum vulgare) (van der Veen 2011,
p. 233). Abundant amphora sherds evidence the quantities of Mediterranean wine, olive
oil and fish sauce that were consumed at the site (van der Veen 2011, p. 233). As in the
Mediterranean world (e.g., van der Veen 2011; Livarda 2011), Indian Ocean foods
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remained rare luxuries and constituted a minor proportion of the diet (and some may
have been focused predominantly on a particular group, for example rice and mung
bean may have been imported primarily as provisions for Indian ships and traders; van
der Veen 2011). This seems to have been the case for animal foods as well, the focus
being on marine resources and Near Eastern domesticates (Van Neer and Lentacker
1996; Van Neer 1997; Van Neer and Ervynck 1998, 1999; Hamilton-Dyer 2011;
Thomas 2012). Chicken, an Asian species, is present in minor quantities in Red Sea
zooarchaeological assemblages and there is suggestion of both secular and ritual usage
of this domesticate from various Egyptian sites in this time period (MacDonald and
Edwards 1993; Hamilton‐Dyer 1997, 2001, 2007).
Beyond the Egyptian evidence, few African sites bear traces of pre-Medieval Indian
Ocean food links. There is little evidence for Indian Ocean food crops in the Horn of
Africa and neighbouring Sahelian regions. Archaeobotanical assemblages from Ethiopia
and Eritrea, including those from both pre-Aksumite and Aksumite phases, are dominated
by Near Eastern winter crops (wheat, barley, chickpea, lentil) alongside small quantities of
local African domesticates such as tef (Eragrostis tef) and finger millet (Eleusine
coracana). No Indian Ocean plants have been identified in archaeobotanical assemblages
of this period (e.g., Boardman 1999; D’Andrea 2008). Chicken remains, however, have
recently been reported from both pre-Aksumite and Aksumite contexts at Mezber in
northern Ethiopia, dating between the early first millennium BC and early first millennium
AD (D’Andrea et al. 2011). They also appear at the site of Aksum, albeit some centuries
later in the Late Aksumite phase (sixth century AD) (Cain 2000). Evidence for zebu cattle
in Aksumite-era sites is quite limited, despite arguments suggesting that contact between
the Horn and Arabia was the source of the species’ introduction to Africa (Payne 1964;
Epstein 1971), a scenario also supported by genetic data. A figurine of a humped cow
from Zeban Kutur in Eritrea dates to the second century AD (Ricci 1955–1958), while
another at Matara likely dates to the sixth century AD (Anfray 1967). Rock paintings of
humped cattle are documented at the sites of Adi Quanza and Laga Oda in Ethiopia and
Addi Gelemo in Eritrea, but their dates are unknown. Beef was clearly a major food,
judging by the cattle dominance in bone assemblages from Axum (Cain 1999), but this
was likely based on long-established African cattle breeds. Milk products too may have
been important, since historical linguistics reconstructed curds to a prehistoric period in
Cushitic languages (Ehret 2011). Evidence from farther west in the Sudanese/Nubian
region suggests similar absences of Indian Ocean food items, a notable exception being
finds at post-Meroitic (AD 300–500) Qasr Ibrim of sesame seeds and black pepper
(Clapham and Rowley-Conwy 2007).
Farther south, the coast known as Azania in Classical sources, south of the Horn and
into central Tanzania, is described in the Periplus as regularly visited by ships from
southeastern Arabia, but archaeobotanical and zooarchaeological studies of pre-Swahili
sites, in particular by the Sealinks Project, have failed to find evidence of early nonAfrican crops or livestock (Helm et al. 2012; Boivin et al. 2013; Shipton et al. 2013;
Crowther et al. 2014, forthcoming). Flotation and archaeobotanical analysis across a
range of island, coastal and coastal hinterland sites have not so far identified exotic
crops prior to the eighth century. Nor has it so far been possible to confirm occasional
reports of pre-seventh century exotic domesticates like chicken and zebu. Chickens are
securely documented only after ca. AD 800 at Unguja Ukuu on Zanzibar (Prendergast
and Quintana-Morales, forthcoming). Prior identifications of chicken in fifth/sixth–century
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contexts at this site (Juma 2004) should perhaps be treated cautiously in light
of chronometric issues surrounding these early dates, and for chicken, the
challenges of identification.
In western and southern Africa, evidence for pre-Islamic Indian Ocean plants and
animals is similarly minimal. In western Africa, the only known Indian Ocean introduction from this time period is chicken, for which most evidence has only recently
come to light. Skeletal remains and in some cases eggshell have been identified at sites
dating to the first millennium AD, including Jenne-jeno in Mali (MacDonald 1992) and
Kirikongo in Burkina Faso (Dueppen 2011). At the latter, chicken remains are dated to
the sixth century AD and possibly four centuries earlier. This strengthens previous
claims for first millennium AD chickens at Daboya in Ghana (Shinni and Kense 1989)
and Kissi 22 in Burkina Faso (Linseele 2007). In southern Africa, chicken remains are
not documented until the eighth–ninth century AD at Chibuene in Mozambique
(Badenhorst et al. 2011). At Ndondondwane in South Africa, chicken and Asian rat
remains (Voigt and Von den Driesch 1984) would appear to be stratigraphically later
than a radiocarbon date of 1190±50 bp (cal AD 867–974; Pta-2389) (Maggs 1984, p.
78; Fowler and Greenfield 2009). Chicken and rat were also identified at Bosutswe in
Botswana (Plug 1996), but radiocarbon inversions make dating dependent on pottery,
firmly dated to AD 1000–1300 (E. Wilmsen, personal communication). Chickens and
Asian rats thus do not appear on present evidence to have arrived in southern Africa
earlier than the mid-tenth century AD. The archaeobotanical record has not produced
any evidence of pre-Islamic Asian crop introductions in these regions.
It is thus not until the Medieval/Islamic period that we begin to see contact with the
Indian Ocean world begin to make any kind of significant impact on African foodways.
During this phase, the evidence for Indian Ocean influences becomes overwhelming,
however, reflecting burgeoning trade and increasingly cosmopolitan regional cuisines.
Islam helped bring together and spread the gastronomic influences of a range of
disparate cultures, and also left behind the world’s richest medieval food literature
(Zaouali 2007). Medieval movements of foods and species had implications not just for
culinary practices but also human health, agricultural systems and landscapes. The
Medieval culinary shift in eastern Africa is illustrated most powerfully at the Egyptian
port site of Myos Hormos, abandoned at the end of the Roman period but reoccupied
by the beginning of the second millennium, when it became known as Quseir alQadim. The Islamic period, beginning in the eleventh century, saw the introduction of a
range of new crops at Quseir al-Qadim and a radical reorientation of culinary habits
away from the Mediterranean world and towards the Indian Ocean one (van der Veen
2011). A variety of summer crops, driven by the seasonality not of the northern
hemisphere but rather of the monsoon, begin to appear in the archaeobotanical assemblages of this period at the site, often in significant quantities. Many of these crops are
of Asian origin, and some certainly arrived via Indian Ocean routes. The crops include
such grain and legume crops as rice, sorghum, pearl millet and cowpea; tree crops like
citrus (lime, Citrus aurantifolia, appears for the first time), the vegeculture crops taro
(Colocasia esculenta) and banana, the garden crops watermelon (Citrullus lanatus) and
aubergine (Solanum melongena), and potential cash crops such as cotton (Gossypium
sp.) and sugarcane (Saccharum sp.). At the same time, classic Mediterranean foods,
including wine, olive oil, olives, pine nuts and figs, are found in greatly reduced
quantities compared to Roman levels, while fava beans (Vicia faba) and chickpeas
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(Cicer arietinum) supercede the lentils and termis beans (Lupinus albus) common in
Roman assemblages. Coriander and cumin (Cuminum cyminum) increased in popularity in the Medieval period at Quseir al-Qadim, and foods of Middle Eastern origin such
as sumac (Rhus coriaria) and pistachio (Pistacia vera) were introduced. Van der Veen
(2011, p. 238) notes that not only did the inhabitants of Quseir al-Qadim embrace these
new foods, they also transformed agricultural systems to incorporate as many of them
as possible within local farming practice. Animal husbandry and consumption practices
similarly changed from the Roman to Islamic occupations: pigs disappeared, fish
consumption declined, herd composition shifted from a balance of goat, sheep and
cattle to a clear dominance of sheep; and chickens, though still a minor presence,
became relatively more abundant (Wattenmaker 1979; Hamilton-Dyer 2011). Overall,
there was a marked decline in faunal diversity at Medieval Egyptian Red Sea sites
compared to the previous period. All of this coincides with a shift in ceramic assemblages away from the Mediterranean and towards the Indian Ocean world. Overall,
Quseir al-Qadim shows all the signs of a site that is becoming incorporated into an
emerging Islamic culinary sphere.
Farther south, the Swahili coast also demonstrates evidence for the beginnings of a
transformation of foodways in association with increasing Indian Ocean interaction.
Emerging trade relations are indicated by the presence of imported ceramics from China,
India and particularly the Middle East, the latter mostly storage jars that probably
contained oils and other liquids (Fleisher 2010), much of it for culinary consumption.
Nonetheless, while new species do appear in the archaeobotanical record, these new
trade links are not immediately followed by radical dietary transformations. Small
quantities of Asian rice, probably indicative of imported foods, begin to show up in
archaeobotanical assemblages at sites like Unguja Ukuu on Zanzibar and Chwaka on
Pemba, and in larger quantities at sites in the Comores, in the final centuries of the first
millennium AD (Wright 1984, 1992; Walshaw 2010; Crowther et al. forthcoming). A
range of other Indian Ocean crops also begin appearing at the same time, likewise in
small quantities. These include Asian millets (Setaria cf. verticillata, Setaria cf. italica),
mung bean, sesame (Sesamum cf. indicum) and possibly citrus (cf. Rutaceae), which
appear alongside Near Eastern crops such as wheat (Triticum sp.). Coconut (Cocos
nucifera) also appears to have begun its rise to importance on the eastern African coast
from this time period, being identified in archaeobotanical assemblages at sites dating
from at least the eighth century AD onwards. While archaeobotanical evidence is still
patchy, the overall pattern that is emerging suggests that this early phase of culinary
experimentation and diversification was nonetheless very protracted and spatially varied—that is, the uptake of exotic crops was slow, and foreign plant foods rarely, if ever,
appeared at sites other than major ports. Rather, African crops such as sorghum and pearl
millet continued to be preferred for many centuries, demonstrating a strong and persistent preference for local foods by these coastal communities. Access to, or interest in,
foreign foods was perhaps restricted in large part to the trading elite.
Initial appearances of chicken similarly indicate limited incorporation into local
diets. By the eighth–tenth century AD, chicken seems to be present at Shanga (Horton
and Mudida 1993), Pate (Wilson and Omar 1997) and Manda (Chittick 1984) in the
Lamu archipelago; at Mgombani and Chombo in the Kenyan coastal hinterland (Helm
and Mudida 2000); at Mtambwe Mkuu (Mudida and Horton 2014), Unguja Ukuu and
possibly Fukuchani (Prendergast and Quintana-Morales forthcoming) in the Zanzibar
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archipelago; and at Mpiji on the central Tanzanian coast (Chami 1994). However,
except at Shanga, chicken remains comprise just 1–2 % of the faunal assemblages.
Identifying Asian zebu on the Swahili coast is complicated by ambiguous osteological
criteria and the prevalence of taurine breeds on the mainland at this time. Thus, no
attempts have been made to identify zebu at sites in Kenya and Tanzania. At Dembeni
in the Comores, two specimens were attributed to zebu (Allibert et al. 1989), though
neither has features to enable clear differentiation. Zebu have also been reported from
the earliest settlement phase at the Indian Ocean trading port of Mahilaka on Madagascar, but the dating of this initial occupation is still unclear (Radimilahy 1998).
More radical transformations take place on the eastern African coast in the first half
of the second millennium AD, when a major shift to rice consumption is seen, at least at
the site of Chwaka on Pemba. This is accompanied by the more widespread use of open
bowls for food consumption, suggesting a greater emphasis on communal consumption
and possibly also feasting (Fleisher 2010; Walshaw 2010). Imported trade wares from
AD 1000 onwards no longer focus on large storage jars but on serving vessels that
seem to suggest a shift to publicly oriented consumption, as part of “empowering
feasts” that helped to convert privileged trade relations into local symbolic capital
(Fleisher 2010). New exotic Indian Ocean foods probably had a role to play in such
processes. To the complement of exotic crops mentioned above, Swahili coast sites
now add evidence for small quantities of poppy (Papaver somniferum, domesticated in
central Asia) and pea (Pisum sativum, from southwest Asia), and possibly also foxtail
millet (Setaria cf. italica, from north China) and black gram (cf. Vigna mungo, from
South Asia) on Pemba (Walshaw 2005). Broad bean (Vicia faba, southwest Asia)
appears slightly later (late fourteenth to early sixteenth century) at Songo Mnara
(Walshaw and Pistor 2010). Comparative archaeobotanical data from the adjacent
mainland coast and hinterland from the early second millennium AD are minimal, but
it is noted that Indian Ocean influences in general appear less transformative there than
on the offshore islands (e.g., Pawlowicz 2011; Helm et al. 2012). Further inland in the
Great Lakes region, however, historical linguistic evidence indicates that the banana also
underwent a major phase of development during this period, involving varietal diversification, agricultural intensification and culinary elaboration. This process appears to
have lasted several centuries, up to the mid-second millennium AD, and provided the
basis for the banana-focused cuisine still apparent there today (Schoenbrun 1998, pp.
79–83). Some of this diversification was doubtlessly local, but some may also relate to
continued introduction of new banana varieties from Asia.
By the early to mid-second millennium AD, chicken also appears at more sites
across eastern and central Africa (Boivin et al. 2013), and is a significant component of
faunal assemblages at a few coastal sites, such as Shanga and Tumbatu (Horton and
Mudida 1996; Mudida and Horton 2014). At the same time, there is a decline in the
proportion of wild fauna in coastal assemblages and important changes in livestock
herd composition. Cattle began to outnumber caprines at a number of sites (Horton and
Mudida 1996; Helm and Mudida 2000; Fleisher 2003), some of which are located on
islands, such as Pemba, that are far better suited for grazing than other coastal areas. It
is possible that the development of cattle pastoralism on the coast was enabled by crossbreeding imported zebu with local taurines to produce cattle that would be both
drought- and disease-resistant; however, as noted above, osteological evidence to
support such a proposition is sorely lacking.
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There are some parallels here, at least in the zooarchaeological evidence, to the
dietary shifts noted above at such Egyptian sites as Quseir al-Qadim in that there is a
move away from a diverse diet—in the eastern African case, one based on hunting and
fishing, with herding dominated by goats—to a more homogeneous diet, here based on
mixed, cattle-dominated pastoralism and fishing. However, this is not true for all site
types and locations, and diverse fishing–foraging–herding adaptations continued to
thrive on the Swahili coast. In terms of the archaeobotanical remains, unfortunately too
little flotation and analysis have been conducted at post-AD 1000 sites to gain a sense
of broader patterns (cf. Walshaw 2010). We may nonetheless turn to the texts of Islamic
and other travellers for insights into the consumption and cultivation of Indian Ocean
crops, provided we recognise their biases and limitations, and the need for
archaeobotanical sources of data before any firm conclusions can be reached. AlMasudi, for example, stated that the banana was as abundant on Zanzibar as in India
in the tenth century (Watson 1983, p. 54), while coconut was one of the main foods of
the region (Watson 1983, p. 56), although millets were still seen as the primary staple.
Sugarcane was also seen on the coast of eastern Africa in the tenth century, and
according to Abu al-Hanifa, the finest sugar came from this region (Watson 1983, p.
30). By the twelfth century, according to al-Idrisi, many varieties of bananas were
grown, as was rice (descriptions that might relate specifically to the Comores)
(Freeman-Grenville 1975, pp. 19–24). Marco Polo observed that rice was the staple
food of people in eastern Africa in the thirteenth century (Watson 1983, p. 17). In the
mid-fourteenth century, the traveller Ibn Battuta described the lavish feast he was
served by the sultan of Mogadishu, which included large platters of cooked rice served
with relishes made of chicken, fish and vegetables, alongside dishes containing banana,
lemon, ginger, mango, areca nut and betel leaf (Hamdun and King 1998, pp. 17–18).
These descriptions in particular reveal the social importance of the consumption of
exotic “luxury” foods and their role in feasting activities. Ibn Battuta also observed
banana and citrus trees growing on the island of Mombasa, the former of which
was described as a staple (Hamdun and King 1998, p. 22).
Some local culinary traditions continued despite newly introduced taboos: for
example, turtles, widely considered haram by Muslims, were clearly exploited at
Shanga, Fukuchani, Unguja Ukuu and Chibuene in contexts dating to and after the
seventh–ninth century, at which point Islam would have been influential in at least
some regions of the coast; turtle consumption continued at later sites such as Ras
Mkumbuu, Mtambwe Mkuu and Tumbatu. Cut-marked turtle remains suggest consumption, though harvesting for tortoiseshell is also possible. Hyrax and giant rat—also
considered haram—are found throughout the occupations at Fukuchani and Unguja
Ukuu, and in part of the fourteenth century site of Tumbatu. In the ethnographic recent
past and present, Walsh (2007) documents defiance of taboos on sea turtle, terrapin and
bat consumption by Muslims on Pemba.
Given the broader patterns of plant and animal introductions and culinary change in
eastern Africa, there is surprisingly little parallel evidence in the Horn of Africa.
General patterns of Near Eastern and African crop consumption continued in the Horn,
and Indian Ocean crops are so far absent from medieval plant assemblages in Sudan
(Fuller and Edwards 2001; Clapham and Rowley-Conwy 2007). There is similarly
minimal evidence for dietary shifts and Indian Ocean influences in southern Africa. As
noted above, chicken is found at multiple sites after AD 1000 (Voigt and Von den

Afr Archaeol Rev

Driesch 1984; Plug 1996), but otherwise the domestic faunal assemblages of precolonial southern Africa are dominated by sheep, followed by cattle and goats (Smith
2000). Evidence for zebu or “sanga” crossbreeds is controversial, with a number of
eighth–eleventh century sites in Zimbabwe, Botswana and South Africa producing
thickened or bifid vertebral spines, humped figurines or both (Robinson 1958, 1959;
Voigt 1983, 1986; Denbow and Wilmsen 1986); however, interpretations are problematic (Magnavita 2006). The dominant picture in southern Africa from both faunal and
botanical evidence is of continued reliance on traditional African staples, with little
outside influence (see review in Boivin et al. 2013). This is true even for sites with clear
evidence for Indian Ocean trade, such as Chibuene, where chicken plays a minor role in
the later phase (Badenhorst et al. 2011).
In western Africa, chicken becomes widespread after AD 1000 (Dueppen 2011) and
is also found at this point in several central African contexts, including at least one
ritual context, a Kisalian grave in the Upemba Depression, Congo (Van Neer 2000).
Magnavita (2006) also notes an increase in figurative evidence for humped cattle in the
Chad basin, perhaps as early as the eleventh century. Indian Ocean crops, on the other
hand, are thus far absent from archaeobotanical assemblages (e.g., Fuller 2000; Nixon
et al. 2011). As in eastern Africa, the literary descriptions of Arab travellers such as alZuhri, al-Idrisi and Ibn Battuta can be used to augment the archaeological records.
These sources indicate, for example, that sesame and sugar cane were both present
in western Africa in the twelfth century (Burkill 1997; Alpern 2008), although these
were more likely introduced via the Mediterranean. The presence of sour orange
was also noted by travellers to the region in the fourteenth and sixteenth centuries
(Watson 1983, p. 46).

African Crops in Asia
While African crops arrived much earlier in the Indian subcontinent than most Asian
species reached Africa, we nonetheless observe a similar pattern there of significant
culinary and agricultural transformations only in the Medieval period. Previous generations of scholars hypothesised that the early African crop introductions to India (which
included sorghum, pearl millet and finger millet, as discussed above) were of great
significance, providing the basis not only for summer (and thus two–season) cropping
in South Asia but perhaps also initial farming in the peninsular region (e.g., Hutchinson
1976; Possehl 1986). The accumulation of more systematic archaeobotanical data,
however, has undermined this view. Early farming in peninsular and western India,
for example, was based on indigenous summer crops (Fuller and Madella 2001; Fuller
2006), and African crops were probably somewhat later and much less significant in
agricultural production and diet than previously supposed. As noted by Weber (1998),
the African crop introductions can rather be seen as supplementing pre-existing
indigenous millets (and pulses) that were adapted to the monsoon zone. It is also likely
that they were incorporated into well-established, indigenous South Asian systems of
millet processing and cuisine (Fuller 2005).
Mapping of archaeological identifications of African crops on early South Asian
sites indicates that they did occur as a package, but generally appeared alongside
already established crops (Fuller and Boivin 2009). Where better quantitative data are
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available, African crops appear to be a very minor component of early subsistence, and
to increase in importance gradually into the Early Historic period (∼2000 years ago)
and thereafter. This trend is illustrated by data on regional ubiquity from South India
(Fig. 2), which show the percentage of sites with crop data at which species have
been reported. It is evident that African crops are much less often encountered than
native crops overall, and while they become more common in the Early Historic
contexts, they are still not amongst the most frequent crops recovered. While ubiquity
is a blunt measure of how widespread a crop was, relative frequency of total seed
counts provides some approximation of how much a species was used relative to other
taxa. Summaries of data from three South Indian Neolithic sites in Karnataka and three
phases of Early Historic Paithan, in Maharashtra, show that African crops remain quite
infrequent compared to native millets, wheat, barley or rice (Fig. 3). This pattern is true
through the Paithan sequence up to AD 700, although there is a trend for the African
crops to increase. The dominance of dry cropping in peninsular India by sorghum, pearl
millet and finger millet, which is found in modern and colonial times, would appear to
have developed only sometime after AD 700, although we have no hard
archaeobotanical evidence for this period in southern India.
There are a number of other crops of African origin that have come to India, for which
we lack any archaeological evidence whatsoever. It is tempting to suggest that most of
these may be later arrivals, given their absence in earlier assemblages in South Asia,
though the lack of archaeobotanical study of post AD 300 contexts in the
subcontinent precludes any firm conclusions. Another confounding factor is that there
are several species of interest for which regions of origin remain open to debate, with both
tropical Africa and tropical Asia being suggested. These include cultivars such as okra
(Abelmoschus esculentus), brown mustard (Brassica juncea) and kenaf (Hibiscus
cannabinus) suggested by Blench (2003) to have moved from Africa to India, as well
as the tamarind tree (Tamarindus indica), widely claimed to be of African origin. A strong
case can be made from ecology, historical linguistics (proto-Dravidian and Sanskrit) and

Fig. 2 A comparison of the regional ubiquity (% of sites on which a particular crop is present) of selected
crops at Neolithic versus Early Historic period sites in the Southern Deccan region of India. Note the generally
limited presence of African crops (hyacinth bean, cowpea, sorghum, pearl millet and finger millet), although
these show increases towards later time periods
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Fig. 3 Graph of the relative proportion of total site seed assemblages of selected Asian and African crops
from three South Indian prehistoric sites in Karnataka (Sangakallu, 2000–1400 BC; Hallur, 2000–900 BC; and
Piklihal, 1500–500 BC), and three phases of the Early Historic site of Paithan, Maharashtra (Paithan I, 300–0
BC; Paithan II, AD 1–300; Paithan III, AD 400–700). (Data from studies of D.Q. Fuller)

wood charcoal finds that tamarind is native to India, and that its Arabic name (tamr hindi,
“date of India”) might indeed be a useful marker for its introduction into northeast Africa
(Asouti and Fuller 2008, p. 104). Brown mustard is now widely regarded as wild in
central, southern and eastern Asia (Prakash 2011). The case of okra is complex as modern
cultivars are hybrids between two species, A. tuberculatus, which is wild in Uttar Pradesh,
India, and A. ficulneus, which is found in both western India and sub-Saharan Africa
(Hamon and van Sloten 1995). While African A. ficulneus has certainly contributed its
genome to modern okra cultivars, sea translocation must have carried Indian cultivars with
A. tuberculatus chromosomes to Africa. There are reports, meanwhile, of archaeological
okra from two Iron Age sites in west–central Africa (Nigeria) (Zach and Klee 2003; Bigga
and Kahlheber 2011). It is plausible that these represent domesticated A. ficulneus, but it is
less clear whether these reflect local domestication or introduction of and/or hybridisation
with early Indian cultivars already by 2000 years ago, and further research on this matter is
needed.
Crops that are more clearly of African origin include tubers, oilseeds, legumes, fibre
crops and trees. Noog oilseed, native to Ethiopia, is important in India but its antiquity
there is unknown. Its Indian names are normally compounds based on sesame, e.g.,
“black sesame”, indicating that it was probably adopted as a supplement to this longestablished oilseed crop. Amongst the minor legumes of African origin cultivated in
India are the winged bean (Psophocarpus tetragonolobus), the guar bean (Cyamopsis
tetragonoloba) and the velvet bean (Mucuna puriens), which is now widely naturalised
in anthropogenic habitats across tropical Asia. The dispersal histories of all these are
completely unknown (Smartt 1990).
Another African plant that moves eastwards is baobab. Baobab is a cultivated tree of
western African origin that was translocated across Africa and into the Indian Ocean
through human activities. In the Indian Ocean, the tree is found in Madagascar,
southern Arabia and parts of India and Sri Lanka, as well as in other regions as an
ornamental (Wickens 1982; Pock Tsy et al. 2009). It is usually suggested to have been
transported by Arab traders, although archaeological and historical evidence for the
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routes and chronology of its translocations is lacking (Burton-Page 1969). The concentration of Sri Lanka’s baobab trees at Mannar in the northwest of the island is
revealing, however, since the region’s port, Mantai, was a major entrepôt of Indian
Ocean trade, particularly from the second half of the first millennium AD. Baobab may
also have moved across the Indian Ocean in association with slave movements, as it
was in the Atlantic. Use of the tree as a food source is much more limited outside Africa
(e.g., Wickens 1982).
It was also sometime during the Medieval period that contacts between the Middle
Eastern world and Africa brought one of the modern world’s most important plantation
crops out of its African wild habitat into trade and cultivation, namely coffee (Coffea
arabica). Coffee is native to the lower slopes of the southwest Ethiopian plateau. There
are a few controversial references in Arab sources that might refer to coffee as early as
AD 1000. More clear is that its ritual drinking for night worship had become well
established amongst Sufis in Yemen by the mid-fifteenth century, and that subsequent
exports from the Middle Eastern world introduced the drink to Europe in the seventeenth century (Wild 2004). Expanding demand saw this wild Ethiopian bush
translocated to European colonies across tropical Asia, Latin America and elsewhere
in Africa, which fed the growing demand for coffee in Europe and in European trading
enclaves, with coffee houses a venue for brokering trade in the sixteenth through
seventeenth centuries.
Oil palm (Eleais guineensis) was another native of Africa that eventually developed
into a plantation crop in tropical Asia. Oil palm had a long prehistory of use in West
Africa, with archaeological and palynological evidence for widespread consumption
and cultivation in west tropical Africa (e.g., Ghana, Nigeria) starting between 2000 and
1500 BC (Sowunmi 1999; Logan and D’Andrea 2012; Orijemie and Sowumni 2014).
This species was first introduced to a botanical garden in Dutch Java in 1848, while
plantation cultivation began in 1905 and has massively expanded since (Berger and
Martin 2000).
African crops have made important contributions to the cuisines, agro-biodiversity
and landscapes of both South and Southeast Asia. This is more evident in South Asia,
where some of these crops have been longer established. In the case of Southeast Asia,
it is likely that field crops such as hyacinth bean, cowpea, sorghum and finger millet
were introduced via India, and thus the presence of African plant domesticates in
Southeast Asia does not attest to direct translocation from Africa to Southeast Asia.

Cultural and Ecological Impacts
The foods, plants and animals that moved around the Indian Ocean in antiquity
gradually came to transform and shape local cuisines, food technologies, agricultural
practices and landscapes. However, far from leading to a homogenisation of Indian
Ocean foodways, new introductions were inevitably drawn into unique sets of associations, hybridising with local cosmologies, beliefs, processing technologies and agricultural practices. Nonetheless, we may observe recurrent patterns in the way that many
new foods and species entered into Indian Ocean societies, in Africa and beyond. Such
patterns, which may be modelled in three-dimensional space as shown in Fig. 4 (and
discussed previously in Boivin et al. 2013), highlight some significant differences
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between the way that newly introduced crops and domestic animals entered into social,
economic and agricultural practice in antiquity and in the pre-modern and modern eras.
Whereas crop exchanges between the Old and New Worlds in the period after 1492, for
example, frequently led to rapid uptake and planting on a significant scale, addressing
subsistence and economic requirements, early crop exchanges often entailed much more
gradual processes of uptake, with crops finding value in the social arena long before they
became economically significant. We have reviewed these tendencies elsewhere (Boivin
et al. 2013) but here focus on the meanings and impacts of foods, plants and animals
introduced into Africa in antiquity. We also make a few observations about those that
move in other directions, from Africa to other parts of the Indian Ocean world.
As the data discussed in previous sections make clear, many of the plants and
animals that entered Africa from the Indian Ocean world in the pre-modern period, and
for which we have at least some archaeological or other data, appear (1) to have entered
initially in small quantities, in some cases probably as food imports, with significant
quantities appearing in the archaeological record usually only centuries later; and/or (2)
to have acquired special social or symbolic meanings. This is the case for Asian rice in
several very different African contexts for example. It is found in both the Roman and
Islamic periods in very small quantities in Egypt, but van der Veen suggests that it shifts
in the Islamic period from being a rare imported commodity to a small-scale crop (van
der Veen 2011, pp. 77–83). She suggests it is used primarily as a medicine in the
Roman period (see also Boivin et al. 2012).
Archaeobotanical studies on the Swahili coast are fewer in number, but a similar
trend may be noted. Rice initially appears in archaeobotanical assemblages dominated
by African crops, and its low numbers suggest that it was perhaps primarily an imported
commodity for several hundred years. From the eleventh century onwards, however, at
least on Pemba, rice became a dominant staple and was clearly locally grown (Walshaw
2010). Whether this was the case at other Swahili sites remains unknown due to a lack of
archaeobotanical investigation, though Marco Polo reported in the thirteenth century
that rice was a staple for the people of eastern Africa (Watson 1983, p. 17). Walshaw
(2010) has noted that rice specialisation was a somewhat risky undertaking on Pemba
given the island’s geology and geography and has argued that strong social rewards,
including identification with Islam and the Indian Ocean world, encouraged the shift to
rice and other Asian crops (like coconut) that clearly became more important in the
second millennium AD. Across the Medieval Islamic world, however, rice seems to
have been associated with a range of social meanings and uses. In some regions, it
appears to have been a key crop and perhaps even a staple (Watson 1983), though in
Medieval Islamic recipe books it is often associated with sweet dishes and/or recipes
aimed at elite diners (Canard 1959; Samuel 2001; Zaouali 2007). Some textual sources
describe it as food for the poor or famine food (or even practically a poison) (Canard
1959; Samuel 2001). What may have been more significant in the eastern African
context than identification with Islam was the use of Indian Ocean foods and plants
by increasingly urbanised and cosmopolitan Swahili societies to differentiate themselves
from other African communities. That the Asian plants that were concentrated along the
eastern African coast made Swahili settlements special is attested by ethnohistorical
sources that describe how inland communities tried to give their towns a more coastal,
and hence prestigious, appearance by importing from the coast and cultivating such trees
as mango and coconut (Alpers 1969, p. 419, cited in Helms 1993, p. 20).
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Fig. 4 a Schematic representation of the relationship between basic food use categories (cash-crops, spices/
exotica, risk-buffering and staple foods) and three interacting variables: the social value placed on a food (from
lesser to greater), the scale of production (from low to high) and the distance from which a food item is
obtained by direct trade for consumption (from local to more distant), against which the historical trajectories
of introduced foods can be charted (from Boivin et al. 2012). b–f Regional historical trajectories of various
translocated African and Asian food species

Various Indian Ocean crops also acquired prestige associations in Madagascar.
Certain yams, for example, and particularly those grown to a large size, symbolised
royal power in Madagascar in the seventeenth century (Beaujard 2011). In this case, it
is likely that such associations were transferred alongside the plants themselves,
through Austronesian colonisation, since very similar associations are ethnographically
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documented in Melanesia today (Coupaye 2009; Beaujard 2011) and may once have
extended into Island Southeast Asia. In the eighteenth century, the symbolic meanings
attached to yams were transferred to cassava (Beaujard 2011), but tubers in general
(yam, taro and such American plants as manioc and sweet potato) have come to be
symbolically depreciated in Madagascar, where rice is now the primary crop associated
with royalty and elites (Beaujard 2011).
These examples highlight the way that Indian Ocean crop plants in Africa have
found not just social but also a variety of ritual uses. The banana also illustrates this
point. For the Nyakyusa of southern Tanzania and northern Malawi, for example, the
banana is a key staple crop as well as a meaningful symbol, with the fruit as well as
other plant parts like the leaves frequently playing a role in symbolic and ritual activity
(Wilson 1954). Groups in other parts of Africa also draw upon the banana in ritual;
amongst its many symbolic uses by the Beti of Cameroon, for example, is as a material
metaphor for human beings, such that the banana is accordingly capable of playing
various roles in lifecycle rituals, and particularly funerals, where the banana tree can
symbolically stand in for humans themselves (Ngomou 2010, p. 196). Whether its
symbolic role in certain African communities derives at all from its original exotic
status is unclear given the paucity of archaeological and historical evidence but seems
possible, and it is intriguing that the Nyakyusa and the Beti are located in areas where
the banana is suggested to have arrived earliest into Africa (De Langhe 2007).
Another Indian Ocean species that acquired symbolic meaning in Africa is the
chicken. Its earliest appearances in Egypt are connected to elite status (menageries,
royal tomb decor) and sport (cockfighting). However, the meanings of chicken and
stimuli for their spread in the rest of the continent remain unclear. Chickens in Africa
today are not only a low-maintenance, cheap form of protein, they also serve important
social functions, with rules often dictating the appropriate breed, colour and sex for a
given purpose (MacDonald 1995; Guèye 1998; Sonaiya et al. 1999; Kondombo et al.
2003; Dueppen 2011). They are commonly exchanged as gifts or payments, including
for medicines or marriage agreements, given to newlyweds as “starting capital,” used to
honour special guests, and sacrificed in ceremonies. In Senegal, chickens are protectors
who divert bad spirits from a targeted family to themselves. Many archaeological
occurrences of chicken seem to be connected to ritual practices, including a clear
example of sacrifice at Kirikongo, where Dueppen (2011) argues that chicken exchange
and sacrifice can be linked to relatively egalitarian social structures, in contrast with
more differentiated livestock-based economies. Frequent movements of chickens
across social networks in the past may partially explain the complex introgression
patterns apparent from genetic studies (Mwacharo et al. 2013). Indeed, non-dietary
uses of chicken may have been the main mechanism for their spread, as egg and meat
production levels are generally low.
Chickens—indeed most domesticates—are also linked to specific gendered practices
in Africa. Chickens are overwhelmingly owned by women and kept by them and their
children (Guèye 1998). Meat and egg consumption may be conditioned by culturally
specific rules, often directed at women and girls (Sonaiya et al. 1999). Cockerels, on
the other hand, are globally associated with men and their virility. This is expressed
particularly through the practice of cockfighting, in which the birds and their owners
may become inextricably linked (Geertz 1973) or alternatively, interpersonal conflicts
may be displaced onto the birds, and thus diffused (Marvin 1984). The extent to which
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cockfighting prompted the spread of fowl in sub-Saharan Africa is not yet determined,
though the sport has been cited as a major driver of the animal’s spread through the
Near East and Mediterranean in pre-Roman and Roman times (Sykes 2012).
The symbolic status of zebu in Malagasy cultures is also worthy of mention. In
Madagascar, zebu cattle not only represent power, prosperity and prestige but also
provide important living intermediaries with the ancestor and spirit worlds (Mack
1986). As such, zebu are commonly sacrificed during ceremonies to celebrate birth,
marriage and death (with the horns often placed on the grave as a symbol of the
deceased family’s wealth), as well as in rituals to ask the ancestors for rain or to restore
order following the violation of a taboo (Kouwenhoven and Raharison 1995; Tengö
and von Heland 2011). Their blood in particular takes on powerful cleansing and
purification properties. Zebu are thereby not only desired economically as beasts of
burden or a source of meat but are essential for the accumulation of social and spiritual
capital in a society governed as much by the living as the dead.
While the social and symbolic meanings attached to introduced Indian Ocean foods
and species often remained important, other factors also became increasingly relevant
as they moved from being rare commodities to locally grown and increasingly more
intensively produced and consumed foods. Health benefits, for example, would have
been seen with the increasingly regular consumption of a more varied diet, as Indian
Ocean crops and domesticates began to feature more regularly in local cuisine. The
increased production and consumption of a range of Indian Ocean species in various
African locales from the Medieval period onwards may well have helped address the
range of health issues that often attended the introduction of agriculture and associated
reduction in dietary breadth. Van der Veen (2011, p. 235) notes that Islamic period
archaeobotany at Quseir al-Qadim reflects the ingestion of a greater range of fruits and
vegetables, and thus availability of essential vitamins, especially vitamin C (from limes
and peaches for example).
Indian Ocean species and foods also possessed important medicinal properties.
A wide variety of native wild and domesticated plant species were employed in
traditional African pharmacopoeias of course (Oliver-Bever 1986; Iwu 2014), but
non-African species also had a place. Banana, for example, is listed amongst the
medicinal plants of western Africa, and the pharmaceutical properties of its ripe
and unripe fruit, flowers and leaves discussed (Oliver-Bever 1986; see also
Neuwinger 1996). The wild banana plants that were translocated at some unknown
period to Pemba and Madagascar may have had particular medicinal qualities, as
suggested by modern studies (Kennedy 2009; Slesak et al. 2011). In parts of
western Africa, taro is seen primarily as a medicinal plant rather than a food
source (Grimaldi 2013), and Medieval Islamic sources also emphasise its pharmaceutical qualities alongside its role as a food (Grimaldi 2013). It is also used as
a hunting poison in Africa and elsewhere (Neuwinger 1996). Lime, a Southeast
Asian cultivated plant, probably diffused through sub-Saharan Africa as a result of
Islamic trade (Watson 1983), as likely did ginger (Zingiber officinale, from South
Asia) and garlic (a southwest Asian plant that became part of cuisines in various
parts of the Indian Ocean). All three plants are used for a variety of purposes in
traditional medicine in Africa and elsewhere, and their efficacy, like that of other
traditional pharmacopeia, is increasingly backed up by scientific study (Onyeagba
et al. 2005). Some of these plants subsequently moved to the New World with
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African slaves, becoming part of folk medical traditions (Carney 2003; Carney
and Rosomoff 2009).
New Indian Ocean plants also served as spices, adding strong flavours to dishes, as
was the case for South Asian plants like ginger, sesame, black pepper, cardamom,
cinnamon and basil; Southwest Asian plants like garlic, ginger, coriander and cumin;
and Southeast Asian plants like cassia, cardamom and cloves. Dating the arrival of
these plants in Africa is difficult, except at arid North African sites with excellent
botanical preservation like Quseir al-Qadim in Egypt where some have, as we note,
been documented back to Roman times (van der Veen 2011). We have noted
archaeobotanical evidence where it is available, but preservation conditions at tropical
African sites, together with limited archaeobotanical study, mean that such data cannot
be taken as authoritative as to spice presence or absence. Many spices undoubtedly
became essential ingredients in African cuisine, as is the case today. Basil and ginger,
for example, are central components of Ethiopian spice repertoires, alongside native
Ethiopian spices like Karum seed (Trachyspermum ammi) and Ethiopian cardamom
(Aframomum corrorima) (Jansen 1981). Turmeric, coriander, ginger, cinnamon, clove,
nutmeg and other spices, together with foods like lime and particularly coconut, are all
central to cuisine on the Swahili coast. Spices would have been grown on a small scale,
at least until the rise of eastern African slave-based plantations in the European era,
when spices like vanilla, cloves, pepper, cardamom and nutmeg were produced for
commercial export, along with crops like sugarcane, rice and coconut.
The integration of new animals into husbandry practices also had practical benefits.
Chickens, for example, are important fall-back foods for sedentary populations when
drought or disease affects livestock. Zebu are better able than taurines to maintain
weight and milk production in the face of dry conditions and nutrient stress, and they
are more resistant to ticks, rinderpest and parasites, though taurines are more resistant to
trypanosomiasis (Marshall 1989). Interbreeding has thus strengthened both drought
resistance and trypanotolerance (Gifford-Gonzalez and Hanotte 2011). Crossbreeds
would have enabled a higher quality diet and more food security for drylands mobile
pastoralists, and could have been easily incorporated into existing systems (Marshall
2000). As such, crossbreeds likely fuelled the expansion of long-distance trade networks in western Africa in the late first and early second millennia AD (Linseele 2010).
By contrast, exotic animals not perceived as useful likely remained marginal to local
economies. This may explain why the camel, which would also become key to Sahara–
Sahel trade routes, never spread in eastern Africa beyond the coast, as its food and
water needs are quite different from those of the livestock favoured by eastern African
herders (Marshall 2000).
New foods and species that arrived in Africa were also sometimes accompanied by
new technologies for growing and processing. For example, Asian rice also brought
Asian rice-growing technologies, and the different rice-growing practices in different
regions provide insights into routes of transmission. In Madagascar, interestingly,
both distinctly Southeast Asian and South Asian methods of rice production are
practiced (Dahl 1991; Koji 1997), reflecting the arrival of different rice varieties from
different regions, probably via distinct routes. Other plants also brought specific
processing technologies. Aubergines, for example, had to be prepared in a particular
way to remove impurities, and cooking practices probably travelled with the plant
(Waines 2003), which arrived in Egypt and northern Africa with the Medieval trade
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(Watson 1983; van der Veen 2011) and subsequently spread south (Watson 1983),
though archaeobotanical evidence for the plant is currently lacking. Detoxification
technology may have likewise accompanied taro, which requires extensive cooking
and/or leaching of oxalates to render the corms edible.
Van der Veen (2011) suggests significant transformation of Egyptian agricultural
practices and infrastructure with the arrival of summer crops, which came to be grown
on a significant scale from Medieval times. These necessitated long-term investment in
large-scale and permanent irrigation systems, as well as the digging and maintenance of
irrigation canals and the construction and maintenance of waterwheels (van der Veen
2011, p. 232). Fields that no longer lay fallow over the summer also required fertilizers.
Overall, Egyptian farmers had to devote much more time and labour to crop production, with agricultural production following a year-round schedule (van der Veen 2011).
Elsewhere in Africa, many Indian Ocean food crops were not necessarily widely
adopted as major staples, and would have been suited, at least initially, to cultivation
in gardens adjacent to fields and close to homes, providing a more diverse array of
dietary supplements, snacks and fall-back foods.
Crops of African origin have had impacts on the economies and landscapes of
tropical Asia, especially in South India. Although, as noted above, the African grain
crops (notably sorghum, pearl millet and finger millet) rose to quantitative significance
only gradually, they ultimately supplanted most of the native Asian millets in subsistence farming throughout the Deccan and drier western India, such that traditional
agriculture and maps of agricultural systems recognise peninsular India as a millet
zone, in which sorghum, pearl millet and finger millet predominate, and the more
ancient indigenous millets are regarded as “minor crops” (e.g., Randhawa 1958). The
African pulses, cowpea and hyacinth bean, have also been transformed to better suit
Asian cuisine. Thus, while these are used as dry pulses throughout India (in dahl),
vegetable varieties cultivated for larger, succulent green pods, and harvested before
maturity evolved in northern/eastern India and came to be the predominant form in
which these species were used in China and southeast Asia (i.e., Lablab purpureus
subsp. bengalensis and Vigna unguiculata subsp. sesquipedalis (syn. Vigna sinensis)).
The green pod vegetable forms do not occur in Africa and are rare west of Bengal, but
are a routine component of gardens from the Yellow River to the Malay Peninsula
(Smartt 1990). Several African introductions into Asia also acquired traditional
medicinal uses, including Ricinus communis, Psophocarpus tetragonolobus,
Lablab purpureus, Vigna unguiculata, Mucuna puriens and baobab, with curative
uses reported from India and Southeast Asia (Burkill 1966; Sala 1994). Despite
these species having Sanskrit names and being used in Ayurvedic formulations,
this need not attest to great antiquity, since even some New World species, e.g.,
papaya, have been adopted into the Ayurvedic system and have Sanskrit names.
The extent to which knowledge of medicinal uses might have been transferred
from Africa to Asia requires further investigation.

Conclusions
Major gaps remain in our understanding of the history of food globalisation in Africa
and in the Indian Ocean more widely. Most regions have still seen far too little
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systematic archaeobotanical and zooarchaeological analysis, let alone application of
more advanced isotopic, phylogenetic, ancient DNA or morphometric methods. Temporally uneven sampling across different regions also presents challenges in charting
long-term processes of food adoption, adaptation and abandonment, including the
changing roles of exotic crops and animals as they move through different social and
economic trajectories of use. Beyond this, the challenge of invisible taxa has barely
begun to be addressed. Starch-rich vegetative crops, which are so critical to debates
about the formative stages of Indian Ocean food globalisation in Africa and beyond,
have seldom been addressed through starch grain and phytolith analysis in the Indian
Ocean region. Key faunal species like zebu also elude study due to issues of
identification that hinge on a few key, and poorly represented, skeletal
elements.
While these challenges and limitations are recognised, however, it is also acknowledged that a range of recent and current archaeobotanical and zooarchaeological studies
in Africa are beginning to yield a more complete picture of the continent’s past, and its
place in processes of culinary and biological globalisation. Recent years have seen
concerted efforts at systematic sampling on more sites and in more countries of Africa
(e.g., Fuller 2008; Walshaw 2010; Fahmy et al. 2011; Helm et al. 2012; Fuller et al. 2014;
Stevens et al. 2014). Preliminary genetic, phytolith and morphometric studies are also
underway. Thus, while our current understanding is certainly subject to change, there is at
least an emerging dataset on which to build. This dataset offers challenges to a range of
hypotheses and suppositions that have been built in the absence of archaeological data.
One key pattern that appears increasingly robust is the very slow and limited uptake
of Indian Ocean crops and domesticates at sites in Africa and beyond. In contrast to the
species exchanges between the Old and New Worlds after 1492, which rapidly
transformed agricultural, economic and social trajectories, the species of earlier Indian
Ocean exchanges were taken up only gradually. They often spent numerous centuries
as high value and/or low production crops and domesticates whose primary impacts
were symbolic and social rather than economic and ecological. While food and species
circulated widely between increasingly cosmopolitan societies around the Indian Ocean
rim, particularly from the beginning of the first millennium BC, their major transformative impacts and uptake occurred primarily in the Medieval period and later. This
says much about the nature and limitations of early connectivity, trade, production and
economic integration in the Indian Ocean region. While certain lines of evidence make
clear that early first–millennium AD trade involved more than just luxuries (e.g.,
Casson 1989; Bentley 1993), as has sometimes been implied, the flows of goods, both
exotic and mundane, in the Medieval period and particularly after AD 1000 were
significantly greater than those before (Curtin 1984; Chaudhuri 1985; Bennison 2002;
Northrup 2005). In addition, the post-AD 1000 period also witnessed increasingly
specialised production of commodities, including various kinds of crops and foods
(Chaudhuri 1985; Hoffmann 2001), and stimulation of wider shared consumer tastes,
for example for foods like tea, sugar and later coffee (Mintz 1985; Stearns 2010). Such
transformations set the stage for the emergence of commercial agriculture and cashcropping, large-scale production of foodstuffs, and intensive agricultural specialisation
in concert with the new capital flows and labour relations of capitalism (Wolf 1997).
These changes meant that by 1833 there were more than a million coffee trees in Java
(Wolf 1997, p. 336) while the United Fruit Company, incorporated in 1889, produced
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approximately 2 billion bunches of bananas on its far-flung estates in Costa Rica,
Panama, Honduras, Colombia and Ecuador over the next 35 years (Wolf 1997, p. 324).
Such unprecedented production and commoditisation of Old World crops ushered in a
new era of globalisation that nonetheless built on the foundations of earlier processes of
interaction, exchange and integration. The centrality of food and food species to these
processes, and of Africa itself in emerging webs of connectivity, and culinary and
biological flow, demonstrate the need for archaeological studies, in Africa and beyond,
that are fully informed by the latest scientific methods and approaches. The early
history of Africa’s food globalisation merits the kind of systematic study that it is
finally starting to receive, and that will be critical to the demarginalisation of Africa
within studies of an emerging and transforming Indian Ocean world.
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