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Archaeobotany in south-east Nigeria is still a growing field of study. While the northern and south-
western parts of Nigeria have a longer history of archacobotanical research, the south-eastern region
has only seen relatively recent studies, with much still unknown about its archacobotanical history.
This paper highlights the progress made so far in the development of archaeobotanical research in
southeast Nigeria, a region with a rich history, cultural diversity, and geographic significance in West
Africa. The article begins by reviewing the state of archaeological and archaeobotanical investigations
in the region with the aim of identifying what has been done so far and what remains to be done.
The paper then discusses the achievements, challenges, and prospects associated with the growth
of archaeobotany, emphasising the need for local capacity building to advance the field. Recent
archaeobotanical research in Igbo-Ukwu is used as a case study, demonstrating the ongoing work in
the region and the potential it holds for understanding the paleoenvironment and early agricultural
practices. Palynological and botanical macro-analysis of samples from recent excavations at Igbo-
Ukwu reveals the presence of wood charcoal, food residue, seeds/fruits such as Elaeis guineensis,
Vitex sp., Pennisetum glaucum syn. Cenchrus americanus and Canarium sp., as well as fungal and
pteridophyte spores, all associated with the 10"—13" century CE cultural deposits. The paper concludes
that south-east Nigeria offers great potential for unlocking Africa’s rich agricultural history and hence
the need to develop archacobotanical research in the region.

1. Introduction

etal., 2014). Nigeria’s cultural and natural landscapes
are richly endowed with diverse archaeological sites

Archaeobotany, also known as paleoethnobotany, is a branch
of archaeological sciences that deals with the study of plant
remains (micro and macro) preserved in archaeological
sites, in order to answer questions regarding people-plant
interactions. Plant materials studied by archaeobotanists
include inter alia seeds, pollen, spores, parenchyma
fragments, fruits, flowers, leaves, stems, roots, wood, bark,
epidermis, fibres, stomata, starch grains, phytoliths, resins,
tannins, lignin, and lipids (Reitz et al., 2008). These plant
remains are excellent proxies that provide insights into
past human behaviours, diets, agricultural practices, and
environmental conditions. Africa is endowed with a rich
ecological diversity that stretches from the north to the south
of the continent. Yet, about half of the over 50 countries
that constitute this region lack documentation of their past
human plant use and archaeobotanical research (Fuller

*Corresponding author. E-mail: kingsleyjohnbosco@yahoo.com

and ecological zones that span the country, making its
terrain highly suitable for environmental archaeological
research. Specifically, south-east Nigeria is well-resourced
with a vast array of archaeological sites including rock
shelters, caves, abandoned secttlements, burials, forts,
industrial sites (metal/lithic/glass working), sacred groves,
war trenches and more, that hold much rich information
about human cultural development from the Stone Age
to the modern historic period. Unfortunately, many of
the archaeologically- investigated sites have little or no
associated archaeobotanical research. This paper examines
the current state of archaeobotanical research in south-east
Nigeria. It begins by looking more broadly at the historical
development of archaeological research in the region while
highlighting the gap in the paucity of documenting ancient
human plant use and archaeobotanical research. The article
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further examines the challenges hindering the growth of the
discipline, highlights the progress achieved in developing
the subfield within the region, and explores the potential
opportunities associated with its advancement. The site
of Igbo-Ukwu is used as a case study to demonstrate the
potential of archaeobotanical research in the south-east
region. The paper concludes by projecting some of the
future expectations of the discipline and suggesting ways for
a smooth pathway to its development.

2. Geography and environment

South-east Nigeria with a total population of 16,388,378
according to the 2006 National Population Census data
(NPC, 20006), is one of the six regions which doubles as
a geographic and administrative/political zone in Nigeria.
The region (7°4' 27.98"N 6°32'43.09"E; 4°51'15.35"N,
8°33'35.87"E) is located between the River Niger to the
west and the Cross River State to the east, and the flat
North Central and River Benue in the north down to the
Niger Delta (Akwa Ibom and Rivers States) in the south
(Figure 1). This paper focuses on the five Igbo-majority
states of Abia, Anambra, Ebonyi, Enugu, and Imo that

make up this region. Predominantly inhabited by the Igbo
people, the region has a rich cultural heritage and history
within Nigeria.

The climate of South-east Nigeria is humid tropical, with
distinct rainy and dry seasons having an annual rainfall
varying between 986 to 2380 mm with up to four dry months
between November to February (Okonkwo and Mbajiorgu,
2010; Umeji et al., 2012). The region is primarily covered
by tropical lowland rainforest in the south and derived
savanna vegetation in the north. The tropical rainforest is
dominated by tree species such as Khaya sp. (mahogany),
Treculia africana (African breadfruit), Milicia excelsa
(iroko), Dacryodes edulis (African pear) and various species
of palms (Elaeis guineensis, Cocos nucifera and Raphia sp.),
as well as shrubs, herbs, and grasses in degraded areas. The
oil-palm (Elaeis guineensis) is one of the most abundant
species and of great importance to the people — for both its
economic and cultural value in the region.

As noted by Ibeje and Ekeleme (2020), the area is well-
drained, featuring prominent water bodies among others
such as the Niger, Imo, Anambra, and Idemili Rivers, as
well as the Njaba, Nkisi, Ezu, Ekulu and Oji Rivers. Notable
lakes include Oguta Lake and Nike Lake. The south-east
region of Nigeria is characterised by sedimentary rocks
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Figure 1. South-east Nigeria, West Africa.
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of the southern Benue Trough which are younger than the
ancient Precambrian basement rocks of the Oban Hills and
Obudu Plateau (Umeji ef al., 2012). These sedimentary
rocks extend into the Mamfe Embayment and the Calabar
Flank, reflecting a complex geological history shaped by
both ancient and more recent geological processes.

3. Archaeology and its history in south-east Nigeria

The overall picture of the archaeology in south-east Nigeria
was virtually unknown until the archaeological excavation by
Professor Charles Thurstan Shaw of Cambridge University
in 1959/60 and 1964 at Igbo-Ukwu. Thurstan’s work at
Igbo-Ukwu marked the first professional archaeological
research to be conducted in south-east Nigeria. Despite
accidental discoveries made there since 1922, the site was
not professionally investigated till 1959, thirty-seven years
later. Shaw archaeologically investigated Igbo-Ukwu up
until 1964 when he completed his research and published
his findings in two remarkable comprehensive volumes
(Shaw, 1970). Meanwhile, elsewhere in south-west Nigeria
(Ife) the first scientific excavation in Nigeria is recorded in
1943 directed by John Goodwin of the University of Cape
Town alongside Bernard Fagg and Kenneth C. Murray of
the Department of Antiquities (Folorunso, 2011). Whilst the
first university in the south-east, the University of Nigeria
Nsukka, was founded in 1960, Nigeria’s premier university,
University of Ibadan, was set up in the south-west in
1948 hence the variance in the levels of development of
archaeological practice in these different areas. There is no
denying that the development of archaeology in south-east
Nigeria, or by extension Nigeria as a whole, is connected
to the establishment of institutions (e.g. universities and
museums) — places where archaeology is taught as a subject
and/or researched/practised as a discipline. Presently, the
University of Nigeria Nsukka is the only university in the
south-east that runs an active department of archaeology.
Shortly after the setting up of the University of Nigeria
Nsukka in 1960, Donald Dean Hartle of Arizona, USA,
joined the Department of History and Archaeology as
an archaeologist. He sprung to action almost immediately
in October 1963 by leading an archaeological survey of
the eastern region under the umbrella of the University
of Nigeria Nsukka with further support from the National
Science Foundation, USA (Hartle, 1967). Apart from the
work of Shaw at Igbo-Ukwu, no professional archaeological
investigation had been conducted in south-east Nigeria prior
to 1963. The paucity of archaeological research in Nigeria
at the time as explained by Hartle and reported by Anozie
(1985) was due to the lack of qualified Nigerians and the
unwillingness of many foreign professional archaeologists
to work in Africa. The reason for this may be associated
with a poor conception of Africa: as a place lacking data to
discuss early human cultural and technological development.
This ideology changed with time especially with the reports
of outstanding discoveries from different parts of the

country. Within four years of Hartle’s appointment, about
400 sites had been located but only fourteen of them were
excavated (Hartle, 1967). The appointments of Fred Anozie
and Emenike Chikwendu in 1975 and 1976, respectively,
saw to the gradual development of archaeological research
and teaching in the region — beginning with the setting up
of the new Department of Archaeology in 1981 by the duo
with some help from C. C. Ifemesia, who was the Head,
Department of History/Archaeology, and D. D. Hartle who
retired and left the university in 1980.

Many of the sites investigated by Hartle prior to 1967
when the Nigerian Civil War began were not published, as
much of the data was lost during the war (Anozie, 2002).
For the few sites that were published, some of the reports
were sketchy archaeological accounts without radiocarbon
dates, leaving no foundation for robust chronological and
archaeological interpretation of those sites. Moreover, poor
storage of materials from early excavations at the archaeology
department in Nsukka hindered opportunities for revisiting
the materials for further analysis. The emergence of
indigenous Igbo archacologists in the late 20" century (e.g.
Anozie, 1975; Chikwendu, 1977; Okpoko,1984; Okafor,
1992; Ezike, 1998; Ibeanu, 2000) led to the beginning of
an extensive archaeological survey of the region and the
gradual but slow expansion of our knowledge of the region’s
archaeology and chronology (Table 1).

The prehistoric lithic site of Ugwuele-Uturu in Imo
State represents one of the earliest archaeological sites in
south-east Nigeria. The lithic industry at the site has been
described by Anozie et al. (1978) as Acheulian, belonging to
the Early Stone Age. However, this interpretation has been
contested by Allsworth-Jones (2015), who argues that the
lithic industry likely represents an axe factory of Holocene
date. Until further research, including radiocarbon dating,
resolves this debate, the true nature of the site remains
uncertain. Currently, radiocarbon dates from approximately
20 archaeological sites in south-east Nigeria provide
a chronological framework spanning from the fourth
millennium BCE to the present day (Table 1). Among these,
the oldest is the Ezi-Ukwu Ukpa rock shelter in Abia State,
which dates between the fourth millennium BCE and the
first millennium BCE. Although earlier dates (8000 BCE
and 15,000 BCE) were obtained from Igbo-Ukwu, the
dated contexts were not directly associated with material
culture but instead represent old land surfaces, likely linked
to bush clearing by Stone Age peoples (Shaw, 1970). The
cultural assemblage at Ezi-Ukwu Ukpa includes stone tools
and ceramics, but these were found mixed throughout the
stratigraphic levels, creating challenges in distinguishing
between the ceramic and aceramic (lithic) phases. Similar
lithic tools have been identified at the Isi Ugwu Obukpa rock
shelter in Enugu State, though the absence of radiocarbon
dates for this site limits its comparative value with Ezi-Ukwu
Ukpa. In contrast, investigations at the Ugwuagu rock shelter
in Abia State (Chikwendu, 1977) revealed a well-stratified
sequence with distinct lithic and ceramic phases. The
aceramic horizon, representing the final phase of the Late
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Stone Age, was overlain by a layer of crudely made ceramics,
followed by a more refined ceramic layer in the upper levels
(Neolithic). This sequence has been dated to between the
second millennium BCE and the first millennium BCE.
Other sites, including Onualor Cave, Uhuchukwu Cave,
and the University Farm site, exhibit similar chronologies
to Ugwuagu and Ezi-Ukwu Ukpa, dating to the fourth
millennium BCE. However, lithic artifacts at these sites are
sparse. For example, the University Farm site yielded only
a few grinding stones alongside the pottery (Hartle, 1980),
while Uhuchukwu Cave produced a small assemblage,
including one microlith, quartz flakes, sandstone fragments,
and a concentration of potsherds (Ibeanu, 2000). These
findings underscore the rich prehistoric heritage of
south-east Nigeria but also highlight the need for further
research, particularly in refining stratigraphic distinctions
and expanding radiocarbon dating to better understand the
region’s lithic and ceramic traditions.

The Metal Age in south-east Nigeria marks a significant
chapter in the region’s history, characterised by the
introduction and use of metals such as iron, copper, tin, and
lead. The region boasts of a long and continuous sequence
of metal working, spanning from the third millennium
BCE to the second millennium CE (Anozie, 1981; Okafor,
1992; Eze-Uzomaka, 2009; 2010; Daniel and Ibeanu, 2021;
Ngonadi, 2023a; 2023b; 2023c¢). Bronze artefacts, primarily
composed of copper and tin alloys, have also been identified
in the archaeological record. Igbo-Ukwu represents the
oldest bronze-working site in West Africa, with remarkable
bronze objects such as openwork ornaments, crotals,
scabbard support rods, elephant head ornaments, the famous
“Igbo vase”, and other items, dated to the 9"—10" century CE

(Shaw, 1970). Similarly, excavations at the Ifeka Garden site
in Ezira suggest that bronze use, evidenced by artefacts such
as anklets, bracelets, earrings, bells, and ceremonial staff-
like objects, continued until the 17" century CE, showcasing
similar designs with those from Igbo-Ukwu (Hartle, 1980).
The south-east region’s rich tradition of early bronze work
is further supported by numerous oral accounts of bronze
artefact discoveries by local communities in recent times.
This cultural continuity highlights a clear progression from
the Late Stone Age to the Neolithic through the Metal
Age and into more recent historic periods. However, there
remains a substantial gap in our understanding of plant
domestication and the beginnings of agriculture in the
region. Understanding how agricultural activities supported
early societies’ development is crucial, yet archaeobotanical
studies in south-east Nigeria remain sparse. This gives extra
weight to the pressing need to develop and expand this
subfield to enhance our knowledge of the region’s early
societies and their interaction with the environment.

4. Archaeobotanical research in south-east Nigeria

The comprehensive application of botanical knowledge to
explore past human plant utilisation within an archaeological
framework in south-east Nigeria is a relatively recent
advancement. Archaeobotanical studies in south-east
Nigeria (Chikwendu 1998; Umeji et al. 2012; Daniel et al.
2022; Daraojimba efal. 2022; Ngonadi 2023b; 2023c)
are still sparse with only few archaeological sites with
archaeobotanical studies (Figure 2; Table 2). Though,
an earlier attempt has been made (for example, Chikwendu,
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Figure 2. Sites in south-east Nigeria.
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Table 2. Sites with archaeobotanical study in south-east Nigeria.

Site Type Age of floated contexts Investigator (s) Method
Igbo-Ukwu, Anambra State Domestic First millennium to Daraojimba et al. (2022);  Flotation; Pollen
second millennium CE Daraojimba (this paper) analysis
Ugwuagu, Ebonyi State Abandoned Second millennium CE Chikwendu (1977; 1998)  Botanical samples from
settlement to second millennium CE excavation/dry sieving
Ozizza, Ebonyi State Rock shelter Second millennium CE Ikegwu (2014); Pollen analysis

Amaebo-Attamah and Amaovoko
(Lejja), Enugu State

Onualor-Ogadike, Enugu State

Uhuchukwu, Okigwe, Imo State

Iron smelting

Cave

Cave

First millennium CE
to second millennium CE

Fourth millennium BCE
to second millennium CE

Fourth millennium BCE
to second millennium CE

Daniel et al. (2022)
Ngonadi (2023b; 2023c)

Daniel et al. (2022)

Umeji et al. (2012)

Flotation
Pollen analysis

Pollen analysis

1977; 1998), the sample recovery was not done through
proper sampling procedures (Champion and Fuller, 2019).
The botanical specimens were primarily gathered by
sieving excavated sediments through a mesh sieve with an
approximate size of 6 mm. This suggests that smaller seeds
and plant remains were likely lost compared to what could
have been saved if the standardized 250—300 pm mesh sieve,
with a mesh size over twenty times smaller, had been used
for floated samples. Plant macroremains was featured as
a specialist report in the published excavations at Afikpo
(Chikwendu, 1998). Prepared by O. C. Nwankiti from the
Botany department, the report represented a crucial step in
exploring the role of plants in subsistence practices within
the region’s archaeological history. The report attributed
cracks observed on oil palm shell remains to human activity,
a conclusion supported by the presence of “dimpled stones”
at the same stratigraphic level, which were believed to have
been tools for cracking the shells.

Recent archaeobotanical studies in the region provide
further evidence, revealing that human metal smelting
significantly contributed to the transformation of natural
vegetation on the south-eastern Nigerian plateau from
rainforest to “oil-palm bush” over the last 5,000 years,
despite increased rainfall (Umeji et al., 2012). In addition,
archaeobotanical analysis of samples from recent excavations
at Igbo-Ukwu has identified wood charcoal and, for the first
time, fruits of Vifex species and the oil palm tree. These
finds, associated with the 10"-13" century CE Igbo-Ukwu
cultural deposits, suggest that these fruits likely played
a role in the subsistence economy of the area during this
period (Daraojimba et al., 2022). Also, Daniel et al. (2022)
revealed that pollen data from Onualor Cave in south-east
Nigeria reflect alternating environmental conditions during
the Late Holocene, transitioning between wet-forested and
dry-savanna phases. The presence of pollen from edible and
economically significant plants during the wet phase further
points to human presence and activity in the area during this
period. Additionally, archaeobotanical evidence from an
iron smelting and domestic site in Lejja, south-east Nigeria,
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provides information about a plant food economy and the
utilisation of plant resources that must have supported
industrial-scale iron-working within the last 2000 years.
The primary findings include the identification of key
domestic food crops such as oil palm (Elaeis guineensis)
and parenchyma, which likely indicates the presence of
cooked tubers or yams (Ngonadi, 2023a; 2023b). These
studies provide only a fragmented understanding of the
region’s archaeobotany, leaving a significant amount of data
unexplored. This stands in contrast to northern and south-
western Nigeria, where archaeobotanical research began
much earlier and has produced more comprehensive insights
into the archaeobotany of those regions (Sowunmi and
Awosina, 1991; Oyelaran, 1993; Ballouche and Neumann,
1995; Neumann et al., 1996; Klee et al., 2000).

5. Approaches to archaeobotanical research
in south-east Nigeria: Igbo-Ukwu example

Igbo-Ukwu (Figure 2) is famous for its royal burials, stores
of intricate pottery, copper, fabric, elaborate bronze art,
thousands of glass, carnelian and stone beads, and copper
and iron regalia dated to over 1000 years ago (Shaw, 1970).
These exquisite archaeological findings brought to our
consciousness that Igbo-Ukwu represented a prosperous
society that had established a complex social structure by
the 9% century CE and had significantly interacted with
the wider world through interregional and intercontinental
exchange and trade. Despite the extraordinary insights that
Shaw’s work at Igbo-Ukwu shed on an ancient “civilisation”
in south-east Nigeria and its significance in African and
global archaeology, we still do not know the nature of
the environment that supported this settlement growth,
especially regarding early food production. Bearing in
mind the cultural and economic significance of yam and
oil palm to the Igbo people, it has been proposed that the
ancient practice and efficiency of yam cultivation and oil
palm exploitation contributed significantly to the high
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population density in south-east Nigeria (Shaw, 1972). Thus,
it is imperative to understand early subsistence strategies in
this region by investigating more archaeological sites with
evidence of farming.

Beyond excavation, archaeology is a multifaceted
discipline that engages other fields in answering questions
relating to human history. Since the commencement of
the Igbo-Ukwu project in 2019, the project has attracted
collaborations with specialists in beads, ceramics,
geoarchaeology, proteomics and more generally in the
archaeological sciences. Due to the preservation issues
experienced on the site for plant microremains (especially
pollen), it was necessary to expand the archaeobotanical
data beyond pollen and spores to include botanical
macroremains. Collaboration with Louis Champion,
a tropical archaeobotanist and archaeologist at the Institute
of Research for Development, Montpellier, France, was
necessary to the actualisation of this objective. So far,
botanical macro-data have begun to emerge from our
excavations (see details in Daraojimba et al., 2022).

6. Materials and methods

New archaeological investigations at Igbo-Ukwu have been
conducted in five study areas (areas 1-5) distributed across
3.3 km area with intense archaeological excavations focused
in areas 1 and 2 (Figure 3). Plant macro- and microremains
have been recovered from excavations at units [U-1.1
(Figure 4) and IU-1.2 (Figure 5) at Igbo Richard Farmland
(area 1) and 1U-2.1 at Igbo IDU II (area 2). Archaeological
plant macroremains were collected through the process of
manual bucket flotation (Fuller, 2008; Champion and Fuller,
2019). The process involves mixing the excavated sediment
in a bucket with water to allow the light fraction to float
(Figure 6). The supernatant is then sieved using a 300-pm
mesh size sieve to collect the light fraction, while the sand
and heavy fraction remains in the bucket. This process was
repeated for about three times with fresh clean water added
to ensure all the plant organic materials embedded within
the sediment matrix are recovered. A minimum of 10 1 of
soil was floated per context (level) of the excavated unit.

Figure 3. Archaceologically investigated
areas at Igbo-Ukwu.

mAOD

350m

300m
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Plant microremains were recovered by subjecting twenty
grams of sediment from the stratified layer of the excavated
unit to standard treatment (Faegri and Iversen, 1989) (60%
HF, 36% HCI, ZnCL/HCI [specific gravity: 2.0], 0.5% HCI),
and without acetolysis, for pollen and spore recovery. Pollen
slides were studied under x20 and x40 objectives of a GXM-L
3230 microscope with an attached camera at the Pitt-Rivers
Laboratory, McDonald Institute for Archaeological Research,
University of Cambridge and partly with a GXM UltraBio-3
biological microscope at the Environmental Archaeology
Laboratory, Department of Archacology and Heritage
Studies, University of Nigeria, Nsukka. Archacobotanical
data presented here is with the intention of demonstrating the
potential of the site for archacobotanical studies.

Figure 4. Sampling unit (IU-1.1) for
\3‘ archaeobotanical remains.

7. Results and discussion

The data presented here are the results of archaeobotanical
analysis from samples collected at [U-1.1 and IU-1.2 at Igbo
Richard Farmland (Tables 3 and 4). The analysis of plant
macro- and microremains from the Igbo IDU II site is still
ongoing. Once completed, a comprehensive archacobotanical
dataset will be used to address questions related to agricultural
practices and human-environment interactions in a forthcoming
publication. In the meantime, botanical macroremains from
four floated samples comprising a fragment of a carbonised
food residue (potential residue of porridge), as well as some
remains of Vitex sp., of African crops such as pearl millet
(Pennisetum glaucum, syn. Cenchrus americanus), oil palm

Figure S. Sampling unit (IU-1.2) for
archaeobotanical remains.

Unit: 1U-1.2

Level 15: 160 cm

20-01-2021
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Figure 6. Hand stirring sediment in water.

Table 3. Raw quantitative botanical macroremains data.

Finds/Depth (cm) 1U0-1.1 1U-1.1 1U-1.2 1U0-1.2 1U-1.2
(20-30) (30-50) (60-90) 127) (150-160)

Vitex sp. 4 (20) 1(5)

Elaeis guineensis 6 (30) 2 (10)

Indet. Endocarp 1(10) 1(5) 1(3)

cf. Cenchrus americanus

Canarium sp. 1

Food Residue 1

Wood Charcoal +++ +++ ++

Intrusive Rootlets +++ +++ —— P

——< 10 items, + 10-50 items, + + 50—100 items, + + + > 100 items, P = present.
Modified after Daraojimba et al. (2022) with inclusion of Canarium from excavation and depth of recovery.

Table 4. Raw quantitative palynomorph data from IU-1.2.

Palynomorph/Depth (cm) 10 20 30 40 50 70 90 100 120 130 140 150
Elaeis guineensis 1 2 1 4 1 2
Poaceae 1 1

Asteraceae 1

Amaranth/Chenopod 1

Unidentified pollen 1 2

Pseudoschizea 2

Meliola 4 1

Delitschia 31 73 15 3 1 3

Lasidoplodia sp. 40 12

Canalisporium 8 2

Cookeina 1

Puccinia 3 1

Podospora 3

Polypodium sp. 1

Other Fern spore 4

Other Fungal spore 185 70 79 178 106 2 7 3 2 9 6
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(Elaeis guineensis) and a single Canarium sp. seed recovered
from IU-1.2 at 127 cm depth during the excavation. The
identification of the fossilised remains of these African food
crops within archaeological contexts dating between the 10
and 13" century CE suggests the possible knowledge of these
crops by the people within that period. Be that as it may, these
crops have been exploited much earlier in other parts of West
Africa. Research indicates that pear]l millet was domesticated
in West Africa earlier than the 2" millennium BCE, with
evidence from Mali suggesting domestication occurred well
before previously established dates (Manning and Fuller, 2014;
Champion and Fuller, 2019). Furthermore, early evidence
for the exploitation of oleaginous forest species, Canarium
schweinfurthii and Elaeis guineensis, has been recorded at
Bosumpra, Ghana, dating to the mid-6" millennium BCE
and mid-8" millennium BCE, respectively (Oas et al., 2015).
However, new research from lho Eleru, Nigeria, indicates
that the exploitation of these tree fruits occurred earlier,
dating to the 12 millennium BCE and 10" millennium BCE,
respectively (Cerasoni et al., 2023). Microscopic examination
of the sediments from Igbo-Ukwu reveals that the samples
were dominated by fungal spores with few pollen grains
and fern spores (monolete and trilete), which may have been
caused by the moderately acidic pH of 6.6 and oxidising
conditions of the samples. The occurrence of Pseudoschizaea
suggests a relatively warm climate with local seasonal drying
(Carrion and Navarro, 2002). Parasitic fungi represented by
Lasiodiplodia, Meliola, Puccinia and Cookeina also occurred
in the palynomorph assemblage indicating the presence of
a wide range of host plants in the area. Coprophilous fungal
spores (Delitschia and Podospora) occurred at the topmost
layers of the sediment profile suggesting herbivore activity
within the landscape.

8. Challenges, achievements and prospects
of archaeobotany in southeast Nigeria

Archaeobotanical research in south-east Nigeria faces
several challenges that hinder its growth and development.
Key issues among others include the poor preservation of
organic materials, a shortage of skilled personnel, shortage of
electricity supply, inadequate facilities, insufficient funding
and insecurity.

Archaeobotanical research fundamentally relies on the
presence of archaeobotanical data, making the preservation,
availability, and accessibility of such data essential for
advancing the field. However, the predominantly acidic
soils in the region (Kayode et al, 2019) exacerbate the
poor preservation of both organic and inorganic materials.
Despite this, pollen and spores are known to thrive in acidic
conditions. To mitigate this challenge, adopting a mixed-
method approach that integrates both plant macro- and
microremains would be ideal for overcoming the limitations
caused by taphonomy issues.

Since 2017, I have been the only trained academic staff
in archaeobotany (archaeopalynology) at the University
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of Nigeria, Nsukka, up until recently when a colleague
completed her PhD in archaeobotany in Cambridge with
a focus on plant macroremains. Since the department’s
inception over four decades ago, there has been no dedicated
laboratory for environmental archaeology, aside from the
space used for typological pottery analysis. More needs to
be done to mentor students and provide them with practical
experience to make archaeobotany an attractive and viable
career path. Currently, the sessional archaeology field school
does not offer training in the methods of archaeobotanical
sample recovery and analysis.

There is also an irregular electric power supply which
is a major frustration for archaeobotanical research in the
region. This makes it difficult to process samples and organise
practical teaching for students. Additionally, the reference
collection is insufficient, especially when compared to the
vast plant diversity in the region. For instance, the University
of Ibadan has around 3,600 pollen reference slides, while
Nsukka has less than 3% of that collection. Also, due to the
lack of a flotation machine which is expensive to procure,
fieldwork has relied on bucket flotation techniques, which is
cheaper and also effective in recovering plant macroremains.
With the growing number of staff with a research interest
in archaeobotany, there is hope for improvement in the
discipline’s future. The rising insecurity in the region is
a serious matter of concern because of the risk of possible
kidnapping and violence that archaeologists might be
exposed to.

Despite these challenges, there have been significant
successes in the development of archaeobotany in south-east
Nigeria. The updated curriculum for the new archaeology
programme at the University of Nigeria, Nsukka, is gradually
taking shape. This includes courses in bioarchaeology, science
in archaeology, and metal analysis, which will significantly
enhance students’ learning experiences. The bioarchaeology
and science in archacology courses will introduce students to
aspects of archaeobotany. However, there is still a gap in the
availability of external courses in the Plant Science (formerly
botany) and Geography departments, which are crucial
for understanding plant-human interactions. Currently, the
only external courses available that provide a scientific
foundation are Geochronology and Precambrian Geology of
Africa from the Geology Department and Digital Humanities
from the Computer Science Department. These fall short of
what is needed to properly understand the technicalities of
archaeobotany, particularly since most students come from
an arts background.

For about seven years now, advancing archacobotany has
been a top priority for me. My training at the University of
Ibadan, where this field is relatively well-established, has
inspired my efforts. In 2017, the Head of Department at the
time, Anselm M. Ibeanu, encouraged me to draft a proposal
for the establishment of an environmental archaeology
unit. Funding remained a major challenge, a common
issue for archaeological research in sub-Saharan Africa.
However, in late 2020, I received a Cambridge-Africa
Alborada joint research grant as the African PI (Principal
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Figure 7. Palynomorphs from Igbo-Ukwu archaeological sediments (x400 magnification): a. Fungal spore; b. Elaeis guineensis; c. Poaceae; d. Fungal

spore; e. Canalisporium; f. Unknown; g. Pseudoschizea; h. Fern spore.

Investigator) with Abidemi Babalola at the Centre of African
Studies, University of Cambridge, United Kingdom. This
grant allowed for the establishment of an archaeobotany
laboratory, which was completed in 2021/22. A. M. Ibeanu
generously offered space in the newly refurbished museum
building for the lab. Although the lab’s reference collection
is still developing, it currently houses 100 reference pollen
slides and several essential pieces of equipment, such as
microscopes (both electric powered and rechargeable),
a desktop computer, refrigerator, fume cupboard, centrifuge,
and sample preparation tools (Figure 7). In 2024, Diane Lister,
Research Manager in the Conservation Research Institute,
University of Cambridge donated duplicates of 30 modern
African reference materials for seeds and fruits to support
archaeobotanical studies in Nigeria. These developments are
promising, setting the stage for the discipline to thrive.

There are several prospects for archacobotanical research
in south-east Nigeria. The recent completion of a research
PhD in the archaeobotany of Lejja, one of the oldest iron
smelting sites in Africa, is a testament to the growing interest
in integrating archaeobotanical approaches to archaeological
studies in the region. The research would deepen our
understanding of how long-established agricultural practices
in the region supported the development of advanced,
industrial-scale ironworking technology from the first
millennium BCE to the second millennium CE (Ngonadi,
2023c).

Similarly, new collaborations between indigenous
researchers and scholars from the Global North are now
fostering local capacity building. This is exemplified in the
Igbo-Ukwu archaeology project where the skills of foreign
collaborators are being harnessed alongside indigenous
scholars to provide a comprehensive interpretation of the
archaeological site. With the region’s rich history and
biodiversity, the future of archaeobotanical research in south-

east Nigeria offers exciting opportunities to explore human-
plant relationships and contribute to a global understanding
of ancient practices.

9. Conclusion

There are still numerous research questions in south-
east Nigeria that have been poorly addressed such as the
origins of agriculture and ancient agricultural practices,
the exploration of indigenous plant use, and the dynamics
of trade, migration, and cultural exchange networks in pre-
colonial times. Additionally, the region offers opportunities
to investigate climate and environmental changes, as
well as human-environment interactions. Collaborating
with local communities could enable community-based
research projects that integrate indigenous knowledge
with scientific analyses, enriching both archaeobotanical
studies and cultural heritage networks. This approach would
significantly advance an African perspective on these critical
research questions. Igbo-Ukwu serves as a shining example
of how diverse archaeobotanical methods can complement
each other to provide a more comprehensive understanding
of the past.

Studies have shown that the African continent was not
simply a passive recipient of agricultural innovations from
elsewhere (Harlan, 1982). Instead, Africa was a centre of
independent plant domestication, characterised by diverse
agricultural systems and complex interactions with its varied
environments (Neumann, 2018). More archaeobotanical
investigations in south-east Nigeria would contribute to
a better understanding of the role of Africa in the development
of early agricultural practices, plant domestication, and
human-environment interactions. Such studies could provide
insights into regional adaptations, innovations, and the
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complex cultural and ecological dynamics that shaped the
continent’s agricultural heritage. Collaborations between
indigenous and western scholars should be primarily targeted
at local capacity building rather than being solely co-authors
in publications. Likewise, it is imperative for indigenous
scholars to learn the skills rather than having a constant
dependence on western scholars for their data interpretation:
hence the need for a decolonisation of the discipline. As
methods continue to improve and more archaeobotanical
investigations are executed in south-east Nigeria and West
Africa in general, there exists great potential in the region to
further unlock Africa’s rich agricultural history over the last
several millennia.
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