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Abstract

The montane forests of the Mambilla Plateau are among the least-studied ecosystems in Nigeria, despite
their recognized conservation value and potential for harboring range-restricted species. This study
presents new data on small mammal diversity from a live-trapping survey conducted at Ngel Nyaki
Forest Reserve (NNFR), located on the western escarpment of the plateau. Over 1,680 trap nights
between February and April 2024, a total of 72 individuals representing five genera (Praomys, Mus,
Sylvisorex, Otomys and Lemniscomys) were captured across forest interior and forest-grassland edge
habitats. Morphospecies identification suggests the presence of Praomys cf. obscurus (Endangered),
Otomys cf. occidentalis (Vulnerable), and Sylvisorex spp., which may include S. corbetti (Data
Deficient), indicating the ecological significance of this montane system for threatened taxa. Capture
rates and habitat associations revealed a strong preference of forest specialists for interior habitats,
whereas generalist species such as Mus dominated edge environments. Anthropogenic threats —
including grazing, fire, forest encroachment, and hunting — pose serious challenges to the long-term
survival of these species, particularly those with narrow ecological tolerances. This study provides
much-needed baseline data for species distribution and abundance, highlights critical conservation
concerns for small mammals in the Cameroon Highlands ecoregion, and emphasizes the need for
enhanced community engagement, targeted habitat protection, and molecular confirmation of species
identities. These efforts are vital to improving the conservation status of overlooked but ecologically
important taxa in Nigeria’s montane forests.
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INTRODUCTION

Rodents and shrews, which are non-volant small mammals, represent the most species-rich
component of the mammalian class, accounting for more than 40% of known mammal species
globally (Monadjem et al., 2015; McCleery et al., 2021). Despite their size, they play outsized
roles in the functioning of terrestrial ecosystems. Rodents contribute to plant community
dynamics through seed dispersal, granivory, and herbivory (Godé et al., 2022), while
insectivorous shrews control arthropod populations and influence soil invertebrate
community structure (Keesing, 2000; Churchfield et al., 2004). Their position in the food web,
as prey for birds of prey, snakes, and carnivores, also supports higher trophic levels, making
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them central to energy flow and ecosystem resilience (Hayward and Phillipson, 1979; Kisingo
et al., 2005). Furthermore, their sensitivity to environmental change, short reproductive cycles,
and high turnover rates make small mammals excellent bioindicators. Monitoring their
diversity and distribution can provide early warnings of habitat degradation, climate change
and biodiversity loss (Avenant, 2011; Stanley and Goodman, 2011).

Despite their ecological value, small mammals are disproportionately underrepresented in
global conservation efforts. While charismatic large mammals garner attention and funding,
small mammal conservation remains underfunded and understudied (Kennerley et al., 2021).
Many species have poorly resolved taxonomy, cryptic morphology, or limited distributional
data, making them difficult to assess reliably (Missoup et al., 2012; Droghini et al., 2022).
Consequently, according to the [IUCN Red List, 16% of rodent species globally are classified
as Data Deficient, and it is estimated that over half of these may in fact be threatened with
extinction (Jetz and Freckleton, 2015; Kennerley et al., 2021).

Montane forests are globally recognized as centers of endemism and biodiversity, particularly
for habitat-specialist species (Chapman et al., 2004; Stanley and Goodman, 2011). Their cooler
temperatures, high rainfall, and complex vegetation structure create a unique ecological niche
for small mammals adapted to high-elevation conditions. These ecosystems often harbor
range-restricted and evolutionarily distinct taxa that are not found in adjacent lowland
habitats (Kennerley et al., 2021). However, their isolation, coupled with limited elevational
extent, makes montane small mammals especially vulnerable to environmental perturbations.
In Africa, montane systems such as the Eastern Arc Mountains and Cameroon Highlands have
received considerable attention for their rich rodent and insectivore fauna. Studies in
Tanzania, for example, have demonstrated how forest fragmentation and habitat degradation
alter community composition and reduce diversity in montane small mammal assemblages
(Ademola et al., 2022; Stanley and Goodman, 2011). Yet, similar data from West Africa, and
especially Nigeria, remain scarce despite rapid land-use changes.

The Mambilla Plateau, located in Taraba State, Nigeria, forms part of the Cameroon
Highlands ecoregion, a region recognized for its endemism and ecological uniqueness.
Historically, the Mambilla Plateau has been subjected to intensive anthropogenic pressures,
including cattle grazing, bush burning, and small-scale agriculture (Chapman et al., 2004). The
plateau’s elevation, exceeding 1,400 m above sea level, supports a mix of grassland and
submontane forest, including the Ngel Nyaki Forest Reserve (NNFR), the largest and most
ecologically intact montane forest patch on the plateau (Chapman and Chapman, 2001; Beck
and Chapman, 2008). Ngel Nyaki is classified as an Important Bird Area and supports a range
of primates, birds, and small mammals, many of which are either threatened or poorly
studied. However, this ecosystem is under significant anthropogenic pressure. Slash-and-
burn agriculture, livestock grazing, and fire incursion threaten the forest-grassland ecotone.
Even within NNFR’s protected status, hunting remains active concerns (Chapman et al., 2004;
Matthesius et al., 2011). Small mammals, often confined to microhabitats, are especially
vulnerable to such landscape modifications.

Although foundational work by Hutterer et al. (1992) documented the presence of diverse
rodent and shrew genera in montane forest “islands” of eastern Nigeria, there has been little
follow-up research. The distribution, abundance, habitat associations, and conservation needs
of these species remain largely unknown. This knowledge gap hinders evidence-based
conservation planning, particularly for taxa such as Praomys obscurus (Endangered), Otomys
occidentalis (Vulnerable), and Sylvisorex corbetti (Data Deficient), all of which are suspected to
occur in this region (Hutterer et al., 1992; Missoup et al., 2012).
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In light of climate change, land-use transformation, and increasing isolation of montane
systems, there is an urgent need to re-survey these critical habitats, update species records,
and assess population trends. The present study aims to bridge this gap by conducting a field-
based assessment of small mammal diversity on the Mambilla Plateau, with specific focus on
habitats within the Ngel Nyaki Forest Reserve. Our goals are to document species
composition and relative abundance of small mammals using live-trapping data and identify
species of conservation concern, including those with restricted distributions or habitat
specializations while providing recommendations for conservation action, community
engagement, and future research priorities. By focusing on the small mammal community of
the Ngel Nyaki Forest Reserve, this research contributes to the broader understanding of
montane biodiversity in West Africa and supports conservation efforts for overlooked but
ecologically important taxa.

MATERIAL AND METHODS

Study Area

This study was conducted in Ngel Nyaki Forest Reserve (NNFR), located on the western
escarpment of the Mambilla Plateau in Taraba State, Nigeria (7.08°N, 11.12°E), at elevations
ranging between 1,400 and 1,694 meters above sea level. The Mambilla Plateau is the highest
region in Nigeria and forms part of the Cameroon Highlands Ecoregion, a globally recognized
biodiversity hotspot with high levels of endemism (Olson et al., 2001). Ngel Nyaki covers an
estimated 4,600 hectares, including approximately 750 hectares of submontane closed-canopy
forest surrounded by a mosaic of heavily overgrazed grasslands dominated by Sporobolus
pyramidalis and degraded riparian vegetation (Chapman and Chapman, 2001; Beck and
Chapman, 2008). The vegetation consists primarily of mid-altitude and submontane
evergreen forest, and the area experiences a distinct dry season from November to March and
a wet season from April to October. Mean annual rainfall is about 1,780 mm and mean
monthly temperatures range between 13 and 26°C (Matthesius et al., 2011). Despite its status
as a protected area, NNFR is affected by anthropogenic disturbances such as illegal logging,
slash-and-burn agriculture, cattle encroachment, and fire outbreaks, largely attributed to
pastoral activities by Fulani herders.

Trapping Design and Sampling Protocol

Within the reserve, sampling was conducted in two primary habitat types: the forest interior,
which represents relatively undisturbed submontane forest with closed canopy and dense
understory vegetation, and the forest-grassland edge, which includes regenerating areas at
the interface between forest fragments and open grassland near the Ngel Nyaki campsite
(Plate 1).

Small mammals were trapped over a three-month period from February to April 2024.
Sherman live traps (3" x 3.5" x 9" aluminum folding traps) were used for the survey, and a
total of 1680 trap nights was achieved across both habitat types. Traps were arranged along
linear transects of 10 stations each, with a spacing of 10 meters between stations, and placed
within both forest interior and edge habitats to ensure representative coverage. Traps were
baited with a mixture of peanut butter, maize flour/sweet potato to attract both rodents and
shrews. Traps were set in the late afternoon between 17:00 and 18:00 and checked early the
following morning between 06:00 and 08:00 to reduce stress and avoid mortality among
captured animals. Trapping was conducted for four or five consecutive nights each month,
and each active trap for a night was considered one trap night (McCleery et al., 2021).
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Captured individuals were gently removed using cloth bags and subjected to standard
morphometric examination. Each animal was weighed, sexed, and assessed for reproductive
condition, such as testes position in males and pregnancy or nipple development in females.
Species were identified based on external morphology using standard field guides and
taxonomic references (Hutterer et al., 1992; Monadjem et al., 2015). In instances where
morphological identification was uncertain, specimens were assigned to tentative
morphospecies using the prefix “cf.” (e.g., Praomys cf. obscurus) to indicate a close resemblance
to a known taxon pending molecular confirmation.

Species richness, defined as the number of distinct genera, and relative abundance, calculated
as the proportion of individuals belonging to each genus relative to the total number captured,
were computed to assess community composition. All trapping and handling procedures
complied with ethical guidelines for the use of wild mammals in research. Research permits
were obtained from the National Park Services (NPH/GEN/121/XXXIII/925), and
permission for access and fieldwork within NNFR was granted by the Nigerian Montane
Forest Project. All field personnel were trained in ethical animal handling and safety
procedures to ensure humane treatment of animals and the integrity of the data collected.

RESULTS

A total of 72 individual small mammals were captured over 1680 trap nights, yielding a
capture success rate of 4.29%. Captures spanned five genera, representing members of the
families Muridae (rodents) and Soricidae (shrews). The identified species included Mus spp,
Praomys cf. obscurus, Sylvisorex spp, Otomys cf. occidentalis, and Lemniscomys cf. zebra (Table 1;
Plates 2 - 6). All species were identified morphologically, with “cf.” used to denote taxa whose
identification remains tentative pending DNA analysis.

Species Composition and Relative Abundance

Among the captured individuals, Mus spp were by far the most abundant, accounting for 52
individuals (73.2%) of all captures (Table 1). This genus occurred in both habitat types but was
dominant in ecotonal and disturbed edge areas. The second most abundant taxon was P. cf.
obscurus with 13 individuals (18.3%), largely restricted to forest interior zones. Sylvisorex spp.,
likely representing insectivorous shrews, accounted for 5 individuals (7.0%), also confined to
moist, microhabitats within the forest. Otomys cf. occidentalis and L. cf. zebra were each
represented by a single capture (1.4% respectively). These species were detected in grassy,
open microhabitats, suggesting ecological partitioning within the plateau landscape.

Mus species were captured in both forest and ecotonal environments, with peak abundance
in grasslands. Praomys cf. obscurus was primarily restricted to the mature forest interior,
reflecting a marked preference for closed-canopy habitats with intact leaf litter. Sylvisorex spp.
were found in forested areas and grasslands. In contrast, O. cf. occidentalis and L. cf. zebra were
recorded only in open grassland patches

Table 1. Small Mammal Species Captured in Ngel Nyaki Forest Reserve (Feb-Apr 2024)

Genus Number of Individuals Relative Abundance (%)
Lemniscomys cf. zebra 1 14

Mus spp. 52 73.2

Otomys cf. occidentalis 1 1.4

Praomys cf. obscurus 13 18.3

Sylvisorex spp. 5 7.0

Total 72 100.0
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Plate 2a, b: Lemniscomys cf. zebra trapped at Ngel Nyaki Forest Reserve

Plate 3a - c: Mus spp trapped at Ngel Nyaki Forest Reserve

Ademola O. J., Ademola A. O., DUJOPAS 11 (4c): 19-27, 2025 23



Small Mammal Diversity and Conservation Challenges on the Mambilla Plateau, Nigeria

©  Shoton POWER PS5

. 1 ® Shoton POWER PS5

Plate 6a - c: Sylvisorex spp tr;pped at Ngel Nyaki Forest Reserve
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DISCUSSION

This study provides updated baseline data on small mammal diversity in the montane
ecosystem of the Mambilla Plateau, with particular focus on the Ngel Nyaki Forest Reserve.
Over a three-month survey period, we recorded 72 individuals belonging to five genera: Mus,
Praomys, Sylvisorex, Otomys and Lemniscomys. The high relative abundance of Mus spp. (73.2%)
stands out, suggesting a community structure increasingly skewed toward generalist species
capable of thriving under altered ecological conditions.

Our findings revealed significant variation in species composition between habitat types.
Forested areas supported lesser species richness and harbored all forest specialists, while the
forest-grassland ecotone was overwhelmingly dominated by Mus spp. This pattern reinforces
evidence from other African montane systems, such as an Eastern Arc Mountain block in
Tanzania (Ademola et al., 2022), where habitat degradation and fragmentation significantly
reduced small mammal richness and abundance, particularly among forest specialists. The
dominance of Mus spp. suggests that these rodents thrive in ecotonal and disturbed
environments, consistent with findings from similar habitats across sub-Saharan Africa
(Ademola et al., 2022; Monadjem et al., 2015; Stanley and Goodman, 2011). As ecological
generalists with broad dietary and habitat tolerances, Mus species often respond positively to
anthropogenic disturbance (Mulungu et al., 2008; Ademola et al., 2022). However, this
dominance may also indicate a competitive imbalance and biotic homogenization, especially
in edge habitats where more specialized taxa are underrepresented.

In contrast, P. cf. obscurus, a forest-specialist species listed as Endangered on the IUCN Red
List (Kennerley, 2016), was captured majorly in forest interiors and regenerating forests
adjoining grasslands in proximity to the campsite. Its limited distribution and dependence on
closed-canopy habitats with complex ground vegetation structure make it highly susceptible
to habitat fragmentation and degradation (Kennerley, 2016). Similarly, Sylvisorex spp.,
insectivorous shrews adapted to moist microhabitats, were only found within forests and
thick grasslands with abundant litter adjoining the forests, aligning with studies that
document their reliance on high humidity and abundant leaf litter for thermoregulation and
prey availability (Churchfield et al., 2004; Hutterer et al., 1992).

The rarity of O. cf. occidentalis and L. cf. zebra, each represented by a single capture, may reflect
sampling limitations, true rarity or narrow habitat preferences. Otomys cf. occidentalis listed as
Vulnerable on the IUCN Red List typically found in montane grasslands, is known to be
vulnerable to land conversion, particularly for grazing and farming (Taylor and Relton, 2021).
The presence of these taxa, even in low numbers, is ecologically important and underscores
the potential of this landscape to support diverse and conservation-priority species.

The Mambilla Plateau, particularly Ngel Nyaki, represents one of the last remaining montane
forest systems in Nigeria capable of supporting diverse small mammal communities. The
presence of P. cf. obscurus, Sylvisorex spp., and O. cf. occidentalis (all considered of conservation
concern) underscores the urgent need for sustained protection and monitoring. However,
despite its nominal protection status, NNFR is subject to multiple anthropogenic threats.
Historical and ongoing pressures such as bush burning, livestock grazing, hunting, and
agricultural encroachment have created fragmented landscapes and isolated forest patches,
conditions known to adversely affect the demography and dispersal of small mammals
(Chapman et al., 2004; Hutterer et al.,, 1992). Furthermore, these disturbances may
disproportionately favor generalist species, reducing ecological diversity and resilience.
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A key limitation of this study is the reliance on morphological identification. While field-based
identification is essential and cost-effective in remote settings, it is prone to misclassification,
especially in groups like Praomys, Sylvisorex and Mus, where cryptic species and high intra-
genus diversity are known (Hutterer et al., 1992; Missoup et al., 2012; Monadjem et al., 2015).
To address this, we collected tissue samples for future DNA barcoding and molecular
diagnostics, which will be crucial for verifying species identity, detecting cryptic taxa, and
refining conservation assessments.

In conclusion, this study highlights the ecological importance of the Mambilla Plateau's
montane forests for supporting small mammal diversity, including species of significant
conservation concern. The observed community structure, characterized by generalist
dominance in disturbed habitats and specialist restriction to intact forests, reflects the impacts
of human activity and the urgent need for conservation attention. Additional long-term
monitoring will provide insights into seasonal dynamics, population trends, and habitat
connectivity. Targeted protection of forest interiors, sustained restoration of degraded edges,
and community-based conservation strategies, including awareness campaigns, reduced
grazing, and ban on hunting and integration of local communities into conservation planning
are imperative for maintaining the region’s ecological integrity.
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