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Habitat type and their vegetation composition play important role in determining the abundance and
diversity of animals including small mammals, hence any change in habitat type will influence their
abundance and spatial distribution. This study aimed at investigating the influence of habitat types (that
is, Wetland grassland, Miombo and Vachellia woodlands) on small mammal abundance, diversity, and
richness in the Usangu area, in southern part of Ruaha National Park, in Tanzania. Sherman and pitfall
plastic bucket traps were employed both for trapping small mammals. A total of 92 small mammals
were captured in 2124 trap nights giving 13% trap success representing two families, namely, Muridae
(6 species) and Soricidae (1 species). Furthermore, trap success differed among habitat types with the
highest being in wetland grassland. Species diversity was higher in Vachellia woodlands compared to
other habitat types. It would therefore seem that wetland grassland and Vachellia woodland habitats are
very crucial in maintaining small mammal abundance and diversity in Usangu Area. Therefore, future
management plan should incorporate these refuge habitats for continued existence of small mammals
in Usangu. Further study is warranted in wet season in order to have comparison information that will
assist in management of small mammal in Usangu.

Key words: Conservation, habitat preferences, habitat restoration, Miombo woodlands, rodents, Ruaha
National Park, Tanzania, Vachellia woodlands, wetland grassland.

INTRODUCTION

Small mammals form an important component in all most
every terrestrial ecosystems despite their low status
among wildlife enthusiast, especially when compared
with charismatic mega-fauna and the abundant avifauna

*Corresponding author. E-mail: munisi.evaline@yahoo.com.

found in the tropical regions (Gbogbo et al., 2017). It is
well documented that they are fundamental component of
the food chain in almost every ecosystem as they feed on
various foodstuff including plants, lichens, fungi,
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invertebrates and in turn they are also preyed by large
array of mammals, avian predators and snakes (Byrom et
al., 2014; Ecke et al., 2002; Kiwia, 2009). Based on this
important facts, small mammals presence as well as
changes in their diversity and abundance is used to
influence to a great extent the dynamics of these
organisms as well as their future existence (Angerbjorn et
al., 1999; Ecke et al.,, 2001). Previous studies have
shown that small mammals can also act as keystone
species (Delibes-Mateos et al., 2011; Kelt, 2011) as they
facilitate carbon cycle and energy flow and influence soil
fertility (Mbugua, 2004; Michael et al., 2016) as well as
affect the structure and composition of habitats through
the consumption and dissemination of plants (including
seeds and fruits), lichen, and fungal spores (Carey and
Johnson, 1995; Angelici and Luiselli, 2005).

The abundance and population dynamics of small
mammals in heterogeneous landscape are most likely
influenced by various factors (Batzli, 1992; Stenseth et
al.,, 2002). Such factors are the distribution and
abundance of habitat resources which may influence their
distribution pattern (Hieronimo et al., 2014). In addition,
the most critical factors such as food availability and
shelter have been found to influence small mammals
population dynamics and abundance (Hansson, 1997),
and they are of great importance for their reproduction
and survival (Batzli, 1983). On the other hand, land
use/land cover types (Fraschina et al., 2014) and inter-
specific competition for crucial resources have also been
shown to be of great importance in explaining the
distribution of small mammals species in different
habitats (Morris, 1995; Johannesen and Mauritzen, 1999).

The principal factor for small mammals composition
and abundance within their geographic range is habitat
conditions (Geier and Best, 1980). The connection of
these species to a particular habitat is very steady and
their conservatism in the selection of habitats is believed
to be amongst their ecological adaptations (Peterson et
al., 1999; Yakimova and Gaidysh, 2021). Small mammals
are good indicator of habitat condition and environmental
health and they are among the first to respond to any
habitat alterations (Bock et al.,, 1984; Magige, 2013).
Despite the nature and extent of disturbance, if
vegetation is changed and habitat is altered the
composition and abundance of some species may benefit
while others may be affected negatively.

Little is known about the small mammal’s community
composition, abundance and diversity of Usangu area in
Ruaha National Park. The Usangu area was previously a
game reserve that was fragmented and degraded by
uncontrolled human activities (WWF and WCS, 2003). In
2008, the area was gazetted to be part of Ruaha National
Park resulting into prohibited anthropogenic activities.
Following the exclusion of human activities in the Usangu
area, natural vegetation has been recovered since then
and wetlands grassland has also been re-established
(Kihwele et al., 2012). However, the information on the

distribution and abundance of small mammals of this
area with contrasts in landforms and habitats types is not
well understood. The most recent publicity available of
the area was conducted over seven years ago
documenting their presence and absence in four study
sites, however the results of the study so far do not allow
the derivation of small mammals-habitat type relationship
(Stanley et al., 2015). This study therefore attempts to
investigate the spatial variation of small mammal
abundance, composition, diversity and species richness
in the three main habitat types (wetland grassland,
Miombo and Vachellia woodlands), that are found within
the Usangu area in Ruaha National park and providing a
baseline for future work. The hypothesis to be tested is
that the small mammals are randomly distributed in
Usangu area, irrespective of type of the habitat.

MATERIALS AND METHODS
Study area

The study was conducted in Usangu area located on 08° 30’ South
and 34° 15’ East in southern part of Ruaha National Park (Figure 1).
It orientates slightly SW to NE from 33° 05' East to 34° 50’ East. In
west, the park is bordered with volcanic hills of Mbeya, to the SW
the volcanic heights of the Poroto Mountains and to the south the
ancient crystalline mountains of the Kipengere and Poroto ranges.
Formerly Usangu area was a game reserve; in 2008, the Usangu
Game Reserve and other adjacent important and remarkable
wetlands were annexed into Ruaha National Park, making it the
largest National Park in Tanzania and East Africa with an area of
about 20,226 km? (7,809 m? (Sirima, 2010; Tanzaniatourism,
2021). All sampling sites were selected in the Usangu area within
Ruaha National Park. The climate of the park is characterized by
tropical semi-arid with a pronounced dry season from May to
November every year. The average annual rainfall is about 650 mm
increasing towards the West with increasing altitude. Mean annual
temperature is 24°C with three hottest months from October to
December (39-40°C), while June through August is the three
coolest months (21.7°C)

Habitat type selection

The study consisted of three main habitat types in Usangu area:
Miombo woodland, Vachellia woodland and wetland grassland.
Each habitat type was selected based on their percentage
coverage, whereby each habitat selected consisted of more than
80% cover of one of the selected species in each habitat (Figure 1).
The Miombo woodland harbored a variety of trees species including
Brachystegia spiciformis, Julbernadia globiflora, Pterocarpus
angolensis, Combretum psidioides, Cassipourea mollis, Gardenia
ternifolia, Catunaregam taylorii and Phyllanthus inflata. Also, the
ground floor was devoid of grass cover including Themeda triandra,
Hyparrhenia species and Andropogon species. Vachellia woodland
was dominated by trees such as the Vachellia tortilis, but other
selected areas were mixed with Vachellia dreponolobium,
Senegalia mellifera, Vachellia kirkii and Vachellia nigrescens and
with  Commiphora species. Common forbs include Solanum,
Leonotis, Vernonia, Hygrophyla, and Sesamum. The grass layer
was dominated by annuals including Aristida, Dactyloctenium,
Urochloa and Dichanthium species. Finally, the wetland grassland
habitat was dominated mostly by Vachellia seyal and Vachellia
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Figure 1. Map showing the location of three sampled habitats in Ruaha National Park.

Source: Authors

dreponolobium. Herbs include Ormocarpum trichocarpum, ygrophilla
auriculata and Blepharis affinis. Dominant grasses were
Andropogon mannii, Andropogon gayanus, and Exotheca
abyssinica, Setaria incrassata and Themeda triandra. Hygrophilla
auriculata was also present and was an indicator of constant
wetness.

Small mammals trapping

Small mammals were trapped in the three habitats from 15 to 20"
October 2018, during the dry season. A total of nine separate
trapping points each covering a total area of approximately 4900 m?
were established in the Usangu area in the three habitats. In each
selected habitat, a total of three trapping points were established
and spaced at a distance of 500 to 600 m from each point. 49
commercially available Sherman’s live traps made of Aluminium,
(230 mm x 95 mm x 80 mm, H. B. Sherman Traps, Inc.,
Tallahassee, Florida, USA) were placed per trapping point in 7
lines, each with 7 traps spaced at 10 m apart. The Sherman’s traps
were baited following every check with a mixture of lightly fried fresh
coconut, peanut butter and mixed with sardines and millet. Pitfall
plastic buckets with a volume of 10 L in lines were buried in the soil
such that the rim was at the level with the ground (Timbuka and
Kabigumila, 2009). Each pitfall line contained ten buckets spaced
at intervals of 10 m apart. All buckets had tiny drainage holes at the
bottom to allow rain water to drain away (Sangiwa and Magige,

2019). A polythene drift fence was placed to intercept and redirect
animals moving on the ground into pitfall traps in each trapping
points (Bury and Corn, 1987). Global Positioning System (GPS)
was used to record the location and altitudes of all sampling sites.
Traps and pitfall lines were checked twice daily for four consecutive
days, immediately after sunrise and in the evening. The live
captured animals were identified, weighed and marked using
permanent marker pen on their first capture before being released
into the field.

Data analysis
Small mammal abundance
Small mammals in this study refer to rodents and shrew. The

percent occurrence (R) of small mammals was calculated using
Equation 1:

_ ( Total number of a particular species ) ¥ 100 (1)

Total number of small mammalzs caught inthe area

Small mammal relative abundance (R.A) was expressed as
percentage trapping success which is the proportion of captures
relative to the number of traps set over a given period (Odhiambo et
al., 2005). Trap success usually expressed as the number of
individual of particular species per 100 trap-nights or bucket nights
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(that is, the proportion of catches relative to the number of traps set
over a given period), was used to determine the relative abundance
of the caught species( Stanley et al., 1996). Trap success (TS) was
calculated using the Equation 2:

TS (%) = (N;/ T,) x 100 )

where Ni = the total number of animals of species i trapped. Tﬂ =
trap-nights (a product of the number of traps used and trapping
effort, where trapping effort = number of days of trapping). A trap
night was defined as a single trap set for one night, Tﬂ = total

number of trap-nights (traps set for one night), Ni = the total
number of animals of species i trapped.

Community similarities

Similarities in pairs of small mammals’ communities were
determined with Jaccard Index given in Equation 3:

c 3
51 = /(a+b+c) 3

where SJ is the similarity index, c is the number of shared species
between the two sites and a and b are the number of species
unique to each site.

Small mammals’ diversity

Diversity indices for the rodents were calculated using Shannon-
Weiner diversity indices (Shannon, 1948) by using Equation 4:

H' = — Z(pi) (Inpi) (4)

where H'is the diversity index and pi represent the proportion of
species i in the total number of animals captured.

All data were tested for normality using tests for kurtosis and
skewness. Because all datasets were not normally distributed, the
relative abundance and diversity index values of the small mammal
species across the three different habitats were compared using
Kruskal-Wallis a non-parametric test. All statistical analyses were
carried out using R software version 3.6.3.

RESULTS
Small mammal’s species composition

Ninety-two (92) individuals of small mammals belonging
to 7 species, 2 families and two orders (Rodentia and
Eulipotyphla) were captured from 2,124 sample-nights
(1,764 Sherman trap-nights and 360 bucket-nights). The
Rodentia which constituted 92.39% of the total number of
captures, included Arvicanthis neumanni (Neumann's
grass rat) (8.70%), Mastomys natalensis (multimammate
rats) (53.26%), Mus minutoides (The African pygmy mouse)
(5.43%), Myomysfumatus (14.13%), Praomys species
(1.09%) and Taterillus harringtoni (Harrington's tateril)
(9.79%). The Eulipotyphla consisted of 7.61% of the total
number of captures with all individuals being Crocidura
hirta (Lesser red musk shrew) shown in Table 1 and

Figure 2. The wetland grassland habitat accommodated a
total number of 5 species, whereby four species (that is,
Taterillus  harringtoni, Mus minutoides, Mastomys
natalensis and Myomys fumatus) belonged to Muridae
family while only one species, that is, C. hirta belonged to
Soricidae family. On the other hand, Vachellia woodland
habitat comprised of 4 species all from Muridae family
while Miombo woodland habitat contained only 3 species
all belonging to Muridae family (Figure 1 and Table 1).
The number of species did not differ significantly between
the three habitats (H (2) = 2.4363, P=0.2958).

Abundance and distribution of species of small
mammals in the three habitats of Usangu

The present study found that, wetland grassland habitat
had the highest trap success (10.169%) followed by
Vachellia woodland habitat (1.836%), while Miombo
woodland habitat had the lowest trap success rate
(0.989%) (Table 2). M. natalensis was the most abundant
species accounting about 6.921% of the total captures.
Other abundant species was M. fumatus whereas
Praomys species was the least common species,
accounting for only 0.141% of the total captures (Table
2). A. neumanni had the highest trap success in Vachellia
woodland (1.130%) while in Miombo woodland habitat T.
harringtoni was the most abundant species (0.706%) and
in Wetland habitat M. natalensis was the most dominant
species (6.780%) (Table 2). Two species M. fumatus
(1.836%) and C. hirta (0.989%) were trapped only in
wetland grassland habitat while A. neumanni (1.130%)
and Praomys spp. (0.141%) were trapped only in
Vachellia and Miombo woodlands habitats, respectively.
M. natalensis was trapped in two habitats, that is,
Vachellia woodland (0.141%) and wetland (6.780%) while
M. minutoides and T. harringtoni were the most widely
dispersed species, trapped in all three habitats (Table 2).

Species diversity

The highest Shannon-Weaver Index (H') of 1.03 was
recorded in Vachellia woodland habitat while Miombo
woodland had the lowest H' (0.796) (Table 3 and Figure
3). The three diversities were not significant different from
each other (H (2) = 2, P = 0.3679).

Coefficient of community similarities

The 4 species encountered in the Vachellia woodland
against 3 species in the Miombo woodland and 5 species
in Wetland resulted into highest Jaccard coefficient index
value between Wetland and Miombo woodland habitats
(0.97) and lowest similarity index between Miombo and
Vachellia woodlands (0.76) (Table 3).
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Number of individuals capture
(% Occurrence in parenthesis, - absence)

Order Family Species - -
Vachellia Miombo Wetland Total
woodland woodland grassland
Taterillus harringtoni 3(3.26) 5(5.43) 1(1.09) 9(9.79)
Praomys spp. 1(1.09) - 1(1.09)
Mus minutoides 1(1.09) 1(1.09) 3(3.26) 5 (5.43)
Rodentia Muridae Arwcanth!s 8 (8.70) i i 8 (8.70)
neumanni
Mastomys natalensis 1(1.09) - 48 (52.17) 49 (53.26)
Myomys fumatus - 13 (14.13) 13 (14.13)
Eulipotyphla Soricidae  Crocidura hirta - 7 (7.61) 7 (7.61)
Total number of individuals 13 (14.13) 7 (7.61) 72 (78.26) 92 (100)

Source: Authors

DISCUSSION

Small mammal’s species composition, trap success
and richness

This study reveals spatial patterns of small mammal
assemblages across the three main habitats in the
Usangu Area, in Ruaha National Park (Figure 1). This
study was considered to contribute to a database for
small mammal communities in wetlands grassland and
woodlands habitats of southern Tanzania. Although our
research results reveal the common species of the small
mammals across the three main habitat types in the
Usangu area, in Ruaha National Park, the comparative
studies that can be used to determine whether our
findings typify these habitats are still lacking. The only
comparable study is the one carried out by Stanley et al.
(2015), who recorded a total of 20 small mammals (three
species of shrew and 17 species of Rodentia) in
Isunkaviola Plateau and Makindi Springs of the Ruaha
National Park. In the study, fewer species were found at
the Usangu area compared to what was found across the
Ruaha National Park in Stanley et al. (2015).
Interestingly, different small mammals’ community
composition was not found compared to Stanley et al.
(2015) findings at Ruaha National Park study sites. In
addition, these disparities in species richness between
the two studies might be related to sample design, survey
length, timing, or study coverage

The type of traps used in this study might have also
influenced the lower abundance and richness of small
mammals captured. Numerous studies have shown that,
the use of combination of variety of trap types is the best
means for examining general composition and structure
of small mammal community (Voss and Emmons, 1996;
Woodman et al., 1996; Astla et al., 2006; Santos-Filho et
al., 2006). Stanley et al. (2015) employed three types of
traps (Museum Specials, Victor Rat Traps and Sherman

Traps), and sampled a large number of small mammal
species than the present study which used only two types
of traps (Sherman Traps and Pitfall Plastic buckets).
Similarly, Stanley et al. (1998) in Eastern Arc Mountains,
Tanzania documented the small mammal individuals
using Museum Specials, Victor Rat Traps and Sherman
Traps and obtained a higher number of 28 species than
that of present study. In addition, Magige (2016) in
Serengeti ecosystem, Tanzania employed four types of
traps (employed Sherman’s live traps, tomahawks, wire
mesh trap and pitfall traps) to assess small mammal
population across different habitat types and captured ten
small mammal individual species which is higher than the
present study. However, a number of studies have shown
that a complimentary use of both live traps and pitfall is
effective at documenting wide range of taxa of the small
mammal species in many sites or habitats (Stanley et al.,
1998; Lyra-Jorge and Pivello, 2001; Dizney et al., 2008;
Caceres et al.,, 2011). Therefore, Sherman Traps and
Pitfall Plastic buckets were used in this study in order to
maximize the capture, as none of the two methods is
enough to be used alone, and thus, both methods
positively complemented each other as it has been
indicated in other small mammal studies (Stanley et al.,
1998; Nicolas and Colyn, 2006; Shilereyo et al., 2021). In
addition, the effectiveness of Sherman Traps and Pitfall
traps have also been widely tested, and the use of these
methods in capturing a wide variety of small mammal
with different taxa, sizes and weight has become
somewhat acceptable (Pizzimenti, 1979; Dickman, 1995;
Voss and Emmons, 1996; Goodman et al., 2001; Astla
et al., 2006; Santos-Filho et al., 2006; Umetsu et al.,
2006). Furthermore, the complimentary use of Sherman
Traps and Pitfall Plastic buckets together with different
types of baits in this study is thought to be efficient in
evaluating the small-mammal community in Usangu area.
Numerous studies have emphasized the use of different
types of baits as they increases the number of species
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Figure 2. Percentage of occurrence of small mammals trapped in different habitats.
Source: Authors

Table 2. Relative abundance in % of overall capture and distribution of species of small mammals in three habitats of Usangu area in
Ruaha National Park.

Species Vachellia woodland Miombo woodland  Wetland grassland  Total trap success rate
Taterillus gerbil 0.4237288 0.7062147 0.1412429 1.271186
Praomys spp. 0.000000 0.1412429 0.0000000 0.141243
Mus minutoides 0.1412429 0.1412429 0.4237288 0.706215
Arvicanthis neumanni 1.1299435 0.000000 0.0000000 1.129944
Mastomys natalensis 0.1412429 0.000000 6.7796610 6.920904
Myomys fumatus 0.000000 0.000000 1.8361582 1.836158
Crocidura hirta 0.000000 0.000000 0.9887006 0.988701
Total trap success rate 1.836158 0.9887005 10.1694915 12.99435

Source: Authors

and individuals that are captured (HiCe and VelLazCo, traps. The use of combination of baits in this study was
1961; Woodman et al., 1996). In this study, a mixture of particularly important and is highly encouraged for small
four different types of baits was placed in the Sherman’s mammals study because different species get attracted
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Table 3. Indices of species diversity and Jaccard coefficient of community similarity in and between the three habitat types.

Habitat type

Shannon-wiener Diversity Index (H’)

Jaccard coefficient of community similarity

Vachellia woodland 1.031 Miombo woodland vs. Vachellia woodland 0.75
Miombo woodland 0.796 Wetland grassland vs. Vachellia woodland 0.96
Wetland grassland 0.998 Wetland grassland vs. Miombo woodland 0.97
Source: Authors
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Figure 3. Graphs illustrating the species richness and Shannon's H' within the three habitat types, in Usangu Area.

Source: Authors

to different types of baits (Timbuka and Kabigumila,
2009).

Generally, the present study findings found higher
species richness in the wetland grassland habitat than in
the Vachellia and Miombo woodlands habitats. Higher
number of species might be due to dense vegetation
ground cover which was available in wetland grassland
habitat compared to other habitats, that could be
responsible for providing good shelter for small mammals
and accounts more species richness. Results from the
present study were consistent with the multiple studies
that have found higher species richness in wetland and
grassland areas compared to other habitats. Bowland
and Perrin (1993) found higher species richness and
abundance in wetland habitats in Kamberg Nature
Reserve, South Africa. In addition, Scott et al. (2008)
recorded higher species richness in habitat with tall
grasses compared to developing woodland habitats.
Furthermore, Aubry et al. (1991) found both wetland and

grassland habitats contained higher species richness in
KwaZulu-Natal, South Africa. Small mammals prefer
habitats with tall grasses because they provide them with
enough food, vegetation cover and protection from
predators and most of them tend to avoid open patches
such as those found within woodland habitats as they
provide less food and protection (Eccard et al., 2000;
Tattersall et al., 2001; Scott et al., 2008). Conversely, the
results did not agree with those of Magige (2013) and
Mulungu et al. (2008) who found that woodlands habitat
contained more species of rodents and shrew than
grassland habitats.

The study findings indicated that the abundance of
small mammals varied among the habitat type, with
wetland grassland habitat was found to contain a great
number of individuals compared to other habitats.
According to Bowland and Perrin (1993), the higher
abundance of small mammals in wetland grassland
habitat might be due to the fact that wetland usually act
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as their reservoir during drought. Furthermore, wetland
grassland habitat was clearly identifiable by higher plant
cover than woodland habitats. Manson et al. (1999) and
Hamilton et al. (2015) have noted that habitats with high
plant cover are often selected by small mammals as a
mechanism to reduce predation. Additionally, the
Vachellia woodland contained higher diversity of small
mammals compared to other habitats which is similar to
previous findings (Magige, 2013; Byrom et al., 2014). The
higher species diversity in Vachellia woodland habitat
might be due to the availability of vegetation cover from
predation and nesting sites (Nyirenda et al., 2020). From
this study variation of species diversity was contributed to
variations in vegetation physiognomy. Slightly diversity
differences were found possibly due to differences of
habitats in term of supporting ability for the survival of
small mammal’s species. Despite of the normal situation
that past anthropogenic disturbances lessen the diversity
and abundance in the ecosystems; this study findings
show that diversity was higher in the former disturbed
areas as a result of cultivation and livestock keeping in
Vachellia woodland than in Miombo woodland which was
not used for agricultural activities and settlement. On the
other hand, the Miombo woodland harbored the least
number of small mammal diversity and abundance in the
study area due to poor suitable habitats for small
mammals (Caro, 2001, 2002; Nkwabi et al., 2018). This is
also reflected by other investigators. For instance, Bayo
(2019) reported lowest diversity and abundance of small
mammals in the miombo woodland compared to other
habitats in Handeni Hill Forest Reserve in Tanzania. The
lower abundance and diversity in Miombo woodlands
could possibly be due to frequent disturbances from fires
(Bayo, 2019) as well as grazing from large herbivores as
Miombo woodlands are known to provide the suitable
habitat for large wild herbivores but in turn these species
can cause significant impacts on vegetation which can
indirectly affect small-mammal populations (Dewees et
al., 2010; Ellis and Cushman, 2018). Furthermore,
Miombo habitats are considered as a vegetation
formation growing on soils that have low nutrient content,
hence not productive and are mostly marked with low
faunal biodiversity (Dewees et al., 2010). Various studies
(Ecke et al., 2001; Lambert et al., 2006; Mengistu et al.,
2015; Magige, 2016; Shilereyo et al., 2019) have also
reported variation in small mammals abundance in
response to variation in habitat types and composition
since vegetation diversity and composition can influence
the availability of food and shelter which remain key
factors for small mammals’ survival and reproduction.
Small mammals chiefly Muridae were highly caught in
Vachellia woodland and wetland than in Miombo
woodland which seems not a favorable habitat type as
previously reported (Magige, 2016). However, there was
a higher similarity in the species between Wetland and
Vachellia woodland, Wetland and Miombo woodland. The
presence of similarities in species between these habitat

types was probably contributed by the presence of good
availability feeding resources, soil types and cover.
Similarly, the wetland grassland had a slight
heterogamous habitat including variety of grazing
vegetation, fruits, seeds, arthropods, some shrubs to
escape from predators and vast open land which
facilitates easy detection of crawling predators in
particular. On the other side, the Miombo habitat had
good cover except for category of homogenous
vegetation which could provide fewer grains and grazing
varieties. The habitat heterogeneity  hypothesis
developed initially by Macarthur and Mac-Arthur (1961),
proposes that an increase in number of different habitats
can lead to an increase in species diversity and
abundance which corroborates to the findings of this
study. Furthermore, a study done in Serengeti kopjes
revealed a high diversity of small mammals associated
with the availability of food and cover in different habitats
(Timbuka and Kabigumila, 2009). Another possible
explanation of comparatively higher small mammals’
similarities in wetland and Vachellia woodlands could
also be related to secondary succession of the former
Usangu as recovery from anthropogenic disturbances.
Secondary succession could have supplied a great
variety of food materials which favor population growth of
different species. The results on similarities of small
mammals in between different habitats indicate the health
and state of wetlands and Vachellia/Miombo woodlands
had rapid turnover rate, high biotic potential, ability to
invade reclaimed areas and sensitivity to environmental
disturbance (Griffin et al., 2011). Therefore, the three
sampled habitats support small mammal’'s communities
and represent area of considerable conservation
importance.

Out of seven species recorded during this study, the M.
natalensis was the only species that was significantly
more abundant species as indicated by the multiple
captures. Multiple captures are known to be used as an
index of high density (Leirs et al., 1995; Timbuka and
Kabigumila, 2009). M. natalensis was also the most
dominant species in the wetland grassland habitat. High
abundance of M. natalensis in Usangu area, particularly
in wetland grassland may be due to their being an
omnivorous species and generalists and the availability of
other environmental resources, such as vegetation cover
for protection from predators (Mulungu et al., 2011;
Mamba et al., 2019; Nyirenda et al., 2020). Furthermore,
M. natalensis has been recorded as the most adaptable
in a wide range of habitats and environmental condition
and most prevalent small mammals species in East
Africa (Andresen, 1972; Byrom et al., 2015; Fichet-Calvet
et al., 2008; Mulungu et al., 2011; Shilereyo et al., 2019;
Timbuka and Kabigumila, 2009) as well as throughout
sub-Saharan Africa (Granjon et al., 1997; Leirs et al.,
1995).

M. fumatus was the second most abundant species in
the study area. This species was captured in wetland



grassland habitat but not in Vachellia and Miombo
woodlands. This result agrees with the findings of
Gezahegn et al. (2016) from Yetere Forest and Venance
(2009) from Mikumi National Park. Several factors could
be responsible for the higher abundance of M. fumatus in
wetland grassland habitat. Food availability and cover
may be higher and predator abundance might be lower in
wetland grassland habitat compared to woodlands habitat
(Bantihun and Bekele, 2015; Shilereyo et al., 2019;
Nyirenda et al., 2020). However, this species has been
recorded in different habitats, ranging from forests at
1000 m up to the Afro Alpine moorlands above 4000
masl, and is most widely distributed across African
countries (Gezahegn et al., 2016).

Praomys spp. was the least abundant species of
rodents recorded during the present study. This species
was trapped only from the Miombo woodland habitat.
This result goes in line with Bayo (2019), who found that
Praomys spp. was confined only to the Miombo woodland
habitat and avoided dense vegetation and moist areas. In
addition, the presence of this species in Miombo
woodland in Usangu area can be attributed to numerous
factors, such as the availability of vegetation cover and
array of food items across seasons (Nyirenda et al.,
2020). Although Miombo woodland has been
documented to contain relatively low fauna species, the
presence of rodents could have contributed by the
resource-rich termite mounds found in these habitats
(Fleming and Loveridge, 2003). However, Meliyo et al.
(2014) reported that this species was among the most
abundant and dominant species of rodents in most of the
study habitats, with more abundance in plateau and plain
habitats. In addition, Isabirye-Basuta and Kasenene
(1987) have found this species in both tropical evergreen
forest and undisturbed mature forest habitats. Praomys
spp. is also one of the most widely distributed and
abundant rodents in Africa in the intertropical zone
(Nicolas et al., 2005).

Conclusions

This study has demonstrated that biodiversity
management should aim at incorporate refuge habitats
such as wetland grassland and Vachellia woodlands
within Ruaha National Park as they have been found to
be not only of major importance for maintaining terrestrial
small mammal abundance and diversity, but also very
crucial for their population recovery. Miombo woodland
habitat seems to be poor in small mammal diversity and
abundance compared to wetland grassland and Vachellia
woodlands habitats. Differences and similarities on small
mammal species richness, diversity, and abundance in
three habitats appear to be influenced by general effect
on habitat conditions for the small mammals, such as the
amount of vegetation cover and food as well as the
recovery rate of the formerly Usangu area inhabited by
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human. The presence of few species recorded justifies
the reasons for repeated sampling in different habitats
and seasons is of paramount importance for reliable
information and better comparison of spatial and
temporal species abundance, richness and diversity in
Usangu area.
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