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Abstract

Sediments of a core (0.5m) obtained from the floodplain of Katsina Ala River were analysed for palynomorphs and charcoal with a view to
understanding human-landscape interactions in the Benue Valley, north-central Nigeria. Three phases of vegetation change were recognised.
During the early phase dated to CaEt al. AD 1485-1650, environment was humid and Dioscorea spp., Arachis hypogea and Sesamum cf. indicum
were cultivated. The succeeding phase was characterised by significant increase in grasses, decline in freshwater species and fluctuations in food
crops. These events signalled the prevalence of dry conditions, are probably consistent with the Little Ice Age, and may have been contributory
to Tiv migrations from the plains onto the hilltops. In the latest phase, although cultivation of Dioscorea spp. continued, the abundance of grasses
as well as appearance of Zea mays reflected the dominance of a cereal-based agriculture. The subsequent occurrence of Citrus sp. and Mangifera
indica reflected the planting of fruit trees, a farming strategy introduced into Tivland in the 20th century.
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Introduction

reconstruction of aspects of the Benue Valley and human-
environment interactions with reference to Tiv farming
dynamics and migration from the 15th century till Present.

Early occupation of the Benue Valley is known from both
archaeological and oral accounts. Archaeological investigations
indicated that human occupation occurred on the Tse Dura
rock shelters, Ushongo during the Late Stone Age from ca. 2300  Sjte Description
to ca. 1100 yrs B.P [1]. Afterwards, it is believed that human
populations descended the hills, occupied the plains (Figure 1)
until the 13th-15th centuries AD when they migrated up the hills
again [2,3]. Tiv oral traditions claim they migrated from ‘Swem’, a
site thought to be located in south-western Cameroon [3,4]. This
site has remained elusive to archaeologists and ethnographers.
Archaeological excavations in Tiv villages (Binda) located to the
immediate west of the Nigerian-Cameroonian border suggest a
15th century occupation [6]. This date is consistent with those

The drilling site is located on the floodplains of the Katsina
Ala River, itself a tributary of the Benue River in the Benue
Valley [12]. The Katsina Ala River is one of the most important
rivers in Tivland as it traverses major parts of the area (Figure
1). It serves as a source of water for domestic and irrigation
purposes. The Benue Valley is characterised by granitic rocks of
the Precambrian Basement Complex [13]. Aerial photography
and land surveys of the area from where samples were collected
. o ) ) indicate that Katsina Ala River has had several palaeo-channels;
obtained from similar hilltop settlement sites to the north-west . .

at least two of such channels left behind floodplains now seen as

of Binda namely Mata, Mker and Ushongo. What drove the Tiv i )
buried soils.

up the hills in the 13th-15th centuries? Ethnoarchaeological
studies indicate that the Tiv may have been “forced” from the Materials and Methods

plains [1,7-9] due to socio-political instabilities made complex Asediment core (NO7 °C, 08 °C, 609 °C, E009 °C, 17 °C, 886 °C,
by the transatlantic slave trade [10]. Being an agrarian society,
an unusually dry period such as that of the Little Ice Age [11].
could have led to crop failure, and probably contributed to
the migration. This paper presents palaeoenvironmental

12masl), 50 cm deep (5-55cm) was drilled below a water column
of 30 cm from the floodplains of the current channel of the River
Katsina Ala, Benue State, north-central Nigeria (Figure 1). In the
dry season (November to February), the water level of the River
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is low with large areas in the present floodplain exposed and
converted to fields where millet (Pennisetum glaucum), Sorghum
(Sorghum bicolor), yams (Dioscorea spp.) and vegetables are
cultivated [14]. Interviews with local people revealed that the
study area had been left uncultivated for about 60-70 years, until
the current planting season. The vegetation on the floodplain
closest to the river consisted of Typha australis, Pistia stratiotes,

Polygonum senegalensis, Eichhornia crassipes and some Liliaceae
species. On drier soils of the floodplains are Andropogon sp.,
Imperata sp., Ageratum conyzoides, Poaceae, Musa spp., Manihot
esculenta, Ficus spp., Piliostigma thonningii, Parkia biglobosa,
Commelina sp., Chromolaena odorata, Azadiractha indica, Tridax
procumbens, Sida acuta and Tectonia grandis, Mangifera indica
and Citrus spp.
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Figure 1: Map of the Benue Valley showing the sampling point and other important localities.
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Sub-samples were obtained at intervals of 5cm; eleven sub-
samples were so obtained. The sizes and colours of the sub-
samples were documented using particle size and Munsell colour
charts. For palynological analysis, sub-samples were analysed
for pollen, spores, phytoliths and charcoal; each sub-sample
weighing 5g was treated following standard palynological
techniques [15]. But without acetolysis. Acetolysis was not done
because it would further destroy the presumably already fragile
palynomorphs. Ten ml of the final residue, which was stored in
100% glycerol, was introduced onto a pair of slides and studied
with a light microscope at both x40 and x100. Palynomorphs

were identified to the lowest possible taxonomic level based
on reference collections in the Palynology Laboratory at the
Department of Archaeology and Anthropology, University of
Ibadan, Nigeria as well as published literature [16,17], fungal
spores were identified using van[18]. While phytoliths were
identified using Barboni et aet al. [19,20], Strémberg (2004) and
Zhang et aet al. [21]. Pollen diagram (Figure 2) was prepared
with TILIA software and pollen zones recognised with CONISS
(Grimm 2011). A soil sample from 55cm of the sediment core
was sent to Beta Analytic Miami, USA for AMS dating.
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Results

Sediment accumulation

Accumulation of sediments at the lowest end of the core
(55cm) appeared to have occurred at a relatively fast rate which
accounted for the loose nature of the samples. The subsequent
predominance of silty peat, absence of sands and any hiatuse
in the sediment core from levels 45cm to 5cm indicate
uninterrupted and slow sedimentation and fluvial transport.
At 40-45cm, there appears to have been some environmental
disturbance evidenced by an abrupt change in soil colour from
dark gray to brown with red inclusions the latter possibly
being iron oxide. These changes point to an oxidation process
which may have been likely caused by dry conditions. Similar
change in soil colour was noted at 15-20cm, an indication that
similar environmental conditions at 40-45cm re-occurred when
sediments from the former levels were deposited.

Palynological and charcoal records

Charcoal particles increased from the lowest through to the
upper levels; they were generally dark in colour except at 20-
25cm where they were opaque and longitudinally elongated.
Ninety six palynomorph types were recognised; pollen sums
of duplicate slides ranged from 210 to 1967 and pollen
concentration was between 8,400 palynomorphs/ g and 78, 680
palynomorphs/ g=-. The pollen record is dominated by Pollen
(58; 60.4%); CONISS analysis yielded three pollen zones namely
PZ KA1 (55-40cm), PZ KA II (40-25cm) and PZ KA III (25-5cm).
The sample from 55cm produced a date of Caet al. AD 1485-
1650 (310+ 30 BP caet al,; Caet al. 465-300 BP) (Beta 444814).

Interpretation

Pollen zone KA I (55-40cm) Cal. AD 1485-1650

This zone was dominated by Dioscorea spp. (13.8-30.7%),
Arachis hypogea (0.9-10.2%), and Poaceae (39.9-85.6%).
Freshwater species/ aquatics (8.7-21.7%) were diverse; ferns
were fairly abundant (5-21.9%), freshwater swamp forest
species were low in occurrence (0.9%) while Guinea savanna
taxa were present (6.1%). Secondary forest species (Alchornea
and Elaeis guineensis) fluctuated (5.0-14.9%). Bilobed (0.9%)
and tuberculate (0.9%) phytoliths were also present, albeit in
small Amounts. Charcoal particles (13-24 particles/ cm3) were
low in occurrence. Subsequently Poaceae (50.6%), Sesamum cf.
indicum (18.7%) and the fungal spore Sporormiella sp. (12.4%)
became abundant; there were also increases in secondary
forest (0-13.6%). At the end of the zone, Arachis hypogea (3.5-
18.5%) increased while Dioscorea spp. (17.5-0%) and Sesamum
¢f. indicum (18.7-0%) were not present. Charcoal particles
increased (62-184 particles/ cm?).

Pollen zone KA II (40-25cm) Post Cal. AD 1485-1650

spp.  (17-30.1%) (41.1-73)
dominated. There were fluctuations in Arachis hypogea (1.2-

Dioscorea and Poaceae
9.1%), freshwater species (5-18.1%), freshwater swamp forest
(0-2.4%) and ferns (4-13.7%). Secondary forests species (1.7-
7.4%) were few in occurrence but Alchornea sp. (1.7-3.9%)
increased towards the end of the zone when Sesamum cf. indicum
(13.6%), as well as few Guinea savanna species (8.5%) were
recovered. Few rainforest species (2.4%) were present. Fungal
spores (5-13.1%) were dominated by Glomus sp. and Cercophora
sp. Charcoal particles increased markedly 184-238 particles/
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cm3; in addition, there was an occurrence of opaque and rod-
like charcoal particles at the end of the zone coinciding with the
first appearance of Zea mays (1.1%).

Pollen zone KA III (25-5cm) present

Freshwater species/aquatics (1.4-4.9%) and freshwater
species (1.9-34%) increased significantly. Cultivars such as
Arachis hypogea (5.2-0%) decreased while Dioscorea spp. was
absent. In contrast cf. Poaceae (31.1-57.9%) increased and
became dominant; Sesamum cf. indicum fluctuated (1.7-11.1%).
Zea mays was present (2.7%); herbs (4.8%) occurred while ferns
(10.5%) were few. Subsequently, all the cultivars except Sesamum
cf. indicum decreased coinciding with marked increases in the
fungal spores (58.7%) and charcoal particles (64-206 particles/
cm3). At the end of the zone, freshwater species/ aquatics, and
FWSF (0-3.9%) increased while Guinea savanna decreased
(11.1-4.8%). There were increases in Poaceae (40.6-64.8%)
and herbaceous species (4.8-21.2%) These were accompanied
by Citrus spp. (4.4%) and Mangifera indica (0.9%). Charcoal
increased markedly reaching 780 particles/ cm3 at the end of
the zone.

Discussion
Pollen zone KA I (55-40cm) Cal. AD 1485-1650

During the period represented by the lowest portions of
the core (CaEt al. AD 1485-1650), the dominance of Poaceae,
Arachis hypogea and Dioscorea spp. revealed an anthropogenic
ally modified landscape. Arachis hypogea and Dioscorea spp. are
thought to be low pollen producers hence the recovery of their
pollen as well as their pattern of occurrence indicated that the
Katsina-Ala floodplain was cultivated during the 15th century.
The dynamics of agriculture and settlement of the Tiv suggest
the close relationship between the Tiv compounds and their
farms [22] and Ogundele 1993. The recovery of these pollen
indicate that their parent plants constituted some of the early
food crops in Tivland. The recovery of bilobed and tuberculate
phytoliths is significant; bilobed and tuberculate phytoliths are
associated with Panicoideae grasses [19]. An indication that the
landscape was open. However, Panicoid grasses are known to be
“moist loving... favouring shade and/or mesic to hydric habitats”
Barboni et aet al. [20]. Suggesting that aquatic bodies were
also present at that time. This is supported by the recovery of
freshwater species/ aquatics namely Cyperaceae, Ludwigia and
Typha.

At least three different pollen types of Cyperaceae were
recovered one of which is Cyperus cf. esculentus, an edible
tuberous plant, commonly known as chufa or tiger nut sedge. It
is commonly consumed in these parts. Freshwater swamp forest
taxa were also present. Thus the moderate and subsequent
high Amounts of freshwater species/aquatics as well as near
absence of Guinea savanna elements suggested progressive
wet environment during this period. The subsequent increase
in Poaceae, and appearance of Sesamum cf. indicum and

Sporormiella sp. and Glomus sp. with concomitant decrease in
cultivars and freshwater species indicated some vegetation
changes. This change might probably be reflective of some dry
conditions because firstly S. cf. indicum, although is a cultivar,
is highly tolerant of drought-like conditions [23]. Secondly
increases in Elaeis guineensis and Alchornea are characteristic
of vegetation disturbance (Sowunmi 1999) while that of Guinea
savanna reflects an open landscape. Thirdly, notable increases
in Glomus sp. and Sporormiella sp. point to sparseness of trees
and prevalence of large herbivores within the area [24,25]
respectively. Fourthly the soils which had hitherto been dark
gray became reddish brown, an indication of oxidation (Table 1).
The significance of these events with respect to Tiv migration
patterns during the 14-15% centuries AD shall be discussed
shortly. After this event, there appeared to have been a change
in cultivation strategy with emphases on Arachis hypogea. The
occurrence of Fusarium, a fungal pathogen of pearl millet and
Sorghum in West Africa [26,27]. Suggests cereal cultivation
but this is not certain because of the inability to distinguish
the pollen of cultivated from wild Poaceae. However, there is
evidence of bush burning reflected in the increased Amount of
charcoaet al.

Table 1: Litho logical description of the Katsina Ala sediment core.

Depthcm | Layers | Sediment | Colour Descriptions
5-15 1c Silty Peat | Dark gray | Very fine grained
Gray& . . .
15-20 2b Silty Peat reddish Fme.gra.med Wlth
reddish inclusions
brown
20-40 1b Silty Peat | Dark gray | Very fine grained
Gray& . . .
40-45 2a | SiltyPeat | reddish | |nesrained with
reddish inclusions
brown
45-55 la Silty sand | Dark gray | Very fine grained

Pollen zone KA II (40-25cm) Post Cal. AD 1485-1650

The dominance of Dioscorea spp. Arachis hypogea and
Sesamum cf. indicum indicated that farming resumed with these
crops. Their occurrence also indicated that productive farming
strategies (crop rotation) were continued within a broadly
humid environment based on the fair abundance of freshwater
species. Despite these “favourable” conditions, the increased
Amount of Poaceae, Glomus and Cercophora showed that the
area was still open; rainforest was not present. It was shortly
after this period that pollen of Zea mays (maize) appeared for
the first time suggesting the people made efforts at broadening
their food base. The cultivation (and burning) of Zea mays may
be responsible for the increased Amount of charcoaet al. The
sudden appearance of the opaque and shining rod-like charcoal
particles at (20-25cm) is unique. Hitherto, charcoal particles had
been black in colour and comparatively smaller. The source and
significance of these unique charcoal particles is not yet fully
understood but they could have been derived from substances
other than woody and tree species. Perhaps, these “new” charcoal
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particles originated from the burning of maize stalks. Indeed,
the occurrence of these “new” charcoal particles coincided with
the appearance of Zea mays (maize) in the pollen record. In
addition, the occurrence of these “new” charcoal particles may
signal Among other things the origin of man-made fires, and
the adoption of a farming system consisting of crops other than
Dioscorea spp., Arachis hypogea and Sesamum cf. indicum.

Pollen zone KA III (25-5c¢m) Present

At the beginning of this zone, there was an increase in
Poaceae. It is not clear why cultivars notably Dioscorea spp.
decreased. However that its decrease coincided with increase
in Cercophora, a fungal spore associated with animal dung,
indicated the intensification of livestock farming. A second
period of environmental disturbance occurred at 15-20cm
where there were marked decline in crops (except Sesamum cf.
indicum) as well as in aquatics and Poaceae. In contrast, there
were increases in Canthium, Gossypium and Merremia which
grow mainly on abandoned fields. The significant increase in
Coniochaeta cf. ligniaria indicated a high density of domesticated
animals [25]. Hence it seems most likely that occupants of the
floodplain of the Katsina Ala River engaged in livestock keeping
during a time of environmental stress and/or when “traditional”
crops failed or had pooryields. At the end of this zone, freshwater
species increased indicating prevalence of humid climate.

In the latter part of the zone, Guinea savanna elements such
as Cissus quadrangularis, Nauclea sp. and Uapaca sp. exhibited
significant increase as well as pollen of herbaceous plants
(Amaranthaceae/Chenopodiaceae and Asteraceae) associated
with farming. There were decreases in Dioscorea spp., Sesamum
¢f. indicum and Arachis hypogea suggesting probable reduced
emphasis on these food crops. Although this might also be
due to pollen preservation bias but yam cultivation in Tivland,
particularly in the Katsina Ala-Ushongo areas is generally on
the decrease probably a result of the introduction of cassava
(Manihot esculenta) and nuisance of new and stubborn weeds
associated with the latter crop [23]. documented the downward
trend in the importance of benniseed in Tivland in the last
century. This change in farming might not be unconnected
with the introduction of new farming system where exotic fruit
trees such as Citrus spp. and Mangifera indica are cultivated.
This farming strategy is reflected in the pollen record with the
occurrence of Citrus spp. and Mangifera indica as well as the
abundance of Lasiodiplodia cf. theobromae. The abundance of
the fungal spore Lasiodiplodia cf. theobromae (6.9-16.7%) at the
topmost level (10cm-5cm) is significant; L. cf. theobromae is a
major cause of rot and dieback disease (Urbez-Torres et aet al.
2007) in Citrus spp. and Mangifera indica (Khanzada et aet al.
2005). These fruit trees were introduced by the Dutch Christian
Reform Mission (DCRM) in the 20th century. However, this new
farming system of orchard planting reduces the size of arable
land available for the cultivation of food crops and alters the
traditional fallow practice of the Tiv. This forces farmers to

engage in continuous cultivation of a piece of land, ultimately
complicating soil fertility regime. This practice partly accounts
for the undesired poor crop yields currently experienced in
Tivland, a phenomenon which has the capacity of causing food
insecurity in the long run.

Introduction of cereals into the Benue valley

Pennisetum and Sorghum are believed to have been
domesticated in the Sudan/Sahel zones of West Africa D’Andrea
et aet al. [28-32]. How did they reach the Benue Valley? There
are at least two areas from where millet might have been
introduced to Tivland which correspond in part to Blench
(2010)’s secondary areas of the diversification of pearl millet.
The first is the Nok area in north-central Nigeria to the north
of Tivland. Archaeobotanical studies in Nok indicate the
occurrence of millets there at ca. 800-450 yrs cal BC [33]. The
recovery of Nok terracotta in the Katsina Ala dated to 400+125
cal BC (Fagg, 2014) suggests some socio-cultural connections
between the former and the latter apparently in the distant past.
The other area is Bwambé-Sommet in southern Cameroon where
domesticated millet (Pennisetum glaucum) has been dated to
400-200 BC [34]. Aspects of Tiv oral traditions state that their
ancestral home, Swem, is located to the immediate north of the
Bwambé-Sommet area in southern Cameroon [9]. The name for
pearl millet in Tiv, Amine, does not seem linguistically related
to common Bantu terms for pearl millet i.e. *-cdngii and *-bedé
neither does it bear any resemblance to Maiwa the Hausa word
for millet [31]. Rather Amine appears linguistically related to
amén, the name for millet in Anib of Plateau State, north-central
Nigeria. A loosely related term is Amo, the word for millet in Jili,
a language also spoken in the Plateau. Therefore on the basis of
artefact (i.e. Nok terracotta) and limited linguistic evidence, the
Plateau region of north-central Nigeria may have played a major
role in the introduction of millet into Tivland than Cameroon or
Hausa land.

In contrast, the high degree of similarity between the
Hausa (daawar; dawa) [35]. And Tiv words for Sorghum (wua)
indicate that the crop was most likely introduced into the Benue
valley from the former area. This inference is strengthened by
the ancient tradition of Sorghum domestication in Daima [36].
And the Lake Chad area in north-eastern Nigeria [30,32,37].
The appearance of the pollen of maize (Zea mays) in the pollen
record (at 25cm of the sediment core) is consistent with Tiv
traditions that it was introduced after millet and Sorghum. There
is substantial linguistic evidence that maize when introduced
into an area is usually called “Sorghum with an epithet” (Willet
1962:7) or guinea-corn with an epithet [35]. The name for
maize in Tiv is Ikyualeké a term linguistically different from
Milho, the Portuguese term for maize, and excludes a coastal
introduction of the crop. Ikytleké is derived from Kuuli (+ke).
Kuuli is also used by Cross-River, Idomoid and Platoid languages
for maize. These peoples probably obtained Maize from the
Jukun or some northern groups close to or synonymous with
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the Hausas of northern Nigeria Blench et aet al. [35]. Thus maize
was most likely introduced into the Benue Valley from some
northern contacts probably Platoid-speaking peoples, an idea
that contrasts the widely held view of a Portuguese introduction
of maize into most parts of Nigeria. It must however be stated
that the linguistic relationships advanced above are based on
surface phonetic similarities. Systematic historical linguistic
reconstructions of these crops and their stem/root words may
produce evidence to the contrary in the future.

Migration from the Benue valley onto the hills-
palaeoecological clues

Factors which could have influenced the migration of the
Tiv include epidemic, political instability, climate change and
crop failure. Events of epidemic are not yet known from the
relatively few ethnographic studies carried out in the Benue
Valley. Archaeological investigations of the settlement patterns
on the hills indicate that the Tiv were constrained by space
hence adopted several strategies in managing and coping with
the difficulties presented by the landscape (Ogundele 2005).
In addition, it had been stated that the hills were not originally
occupied because of farming purposes [2]. The AD 13th-15th
centuries occupation period of these hills coincided in part
with two major events namely the Trans-Atlantic slave trade
and Little Ice Age (LIA). The Trans-Atlantic slave trade occurred
between the 15th and early 20th centuries; it led to political
instabilities in West and Central African sub-region, some of the
impacts of which was the displacement of populations in the
Benue Valley [10]. As well as other areas in Nigeria (Ogundiran
& Falola 2010). The LIA which occurred at ca. AD 1450-1890 is
thought to have been a period of cold and dry climate. There is
however evidence that during the LIA, conditions were very dry
in the Central parts of Africa [11]. But wet in East Africa [38].
From AD 1400-1750 and ca. AD 1270-1850 respectively. [39]
Opined, based on sediment logical and mineralogical analyses
of the upper sediments of River Tete, a tributary of Katsina Ala,
that drier and cooler climate occurred contemporaneously with
the occupation of uphill sites of Mata at ca. 310+150 B.P. and
Ushongo hills at ca. 580+130 B.P.

Evidence from the present study indicates that shortly after
caet al. AD 1485-1650, sediments became reddish brown in
colour which is suggestive of oxidation and probable reduced
rainfalet al. In addition, there were marked increases in grasses
accompanied by disappearance of freshwater swamp forest
species, and decreases in freshwater species and in crops
(Dioscorea spp. and Arachis hypogea) except Sesamum cf.
indicum which is tolerant of dry conditions. These litho logical
and vegetation changes are consistent with dry environmental
conditions. Marked increases in the dung-dwelling fungus
Sporormiella and of Glomus sp. suggest a spread of herbivores
within the area which was also largely devoid of tree cover.
Presumably, under the inferred dry conditions, there would have
been crop failure culminating in the temporary abandonment of
the area [40]. Hence, there is high probability that the herbivores

Anthropol. 2017; 1(4): 555569. DOI: 10.19080/GJAA.2017.01.555569

which colonised the valley were wild rather than domesticated
forms, the droppings of which were responsible for the significant
increase in Sporormiella. On the other hand, if it is assumed that
there was a shift to livestock keeping, it is difficult to conceive of
such a practice without complementary input from farming. In
fact, the absence of Coniochaeta cf. ligniaria, a fungus indicative
of high density of domesticated animals [25], corroborates the
wild herbivore inference. However the dry condition probably
did not last long (45-40cm) and was succeeded by a wet period
during which cultivars and humid-loving plants subsequently
flourished [41].

Conclusion

Pollen analysis of a sediment core from floodplain of the
Katsina Ala River in the Benue Valley was carried out. The
main aim was to ascertain early plant resources available to
the people, as well as the dynamic ecological settings under
which they were cultivated. Three phases were identified in the
sediments from the sediment core namely an early wet phase
dated to Caet al. AD 1485-1650, followed by a dry phase, which
was succeeded by a latest humid phase with human presence
recorded in all the phases [42,43]. Cultivars included Dioscorea
spp. (yams), Arachis hypogea (groundnut) and Sesamum cf.
indicum (benniseed); wild plants including Cyprus cf. esculentus
(chufa/ tiger nuts) were probably collected. In the dry phase
crops failed but grasses dominated suggesting a more open
landscape [44,45]. It is inferred that it was under this dry
environmental condition coupled with socio-political unrest that
the Tiv migrated uphill in the 13th-15th centuries AD. During the
third and latest phase, conditions ameliorated, Zea mays (maize)
appeared but Dioscorea spp., Arachis hypogea and Sesamum cf.
indicum declined. The subsequent appearance of Citrus spp.
and Mangifera indica pollen revealed the introduction of a new
farming system (orchards) which is centred on the cultivation
of fruit trees. The pollen records agree with the oral tradition of
the Tiv particularly with regard to farming dynamics the Benue
Valley and associated crops as well as the recent introduction of
“exotic” crops [46].
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