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ABSTRACT - The abundance and similarity of communities of small mammals (rodents
and shrews) were investigated in eight habitats in the Mikumi National Park. A total of 767
individuals, belonging to 21 species and 6 families was captured by three types of live
traps. The per cent abundance of species did not vary between habitats. Nonetheless, the
evergreen forest comprised 28.6% of species, followed by Acacia-Dalbergia and Combre-
tum woodlands, while the Riverine and Malundwe montane forests showed the lowest spe-
cies diversity. Most species (76.2%) were found in only one habitat, while Crodidura hirta
occupied all sampled habitats.
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RIASSUNTO - Comunita di micromammiferi nel Parco Nazionale Mikumi, Tanzania.
L’abbondanza e la similarita delle comunita di micromammiferi (roditori e insettivori) era-
no rilevate in 8§ habitat del Parco Nazionale Mikumi (Tanzania). Un totale di 767 individui,
appartenenti a 21 specie e a 6 famiglie, era catturato mediante tre tipi di trappola. Il numero
delle specie accertate non variava tra gli habitat. Le foreste sempreverdi comprendevano il
28,6% del totale delle specie rinvenute, seguito dai boschi di Acacia-Dalbergia e di Com-
bretum, mentre le foreste montane/fluviali mostravano il piu basso livello di diversita speci-
fica. Buona parte delle specie (76,2%) era accertata in un solo habitat; solo Crodidura hirta
era rinvenuta in tutti gli habitat campionati.

Parole chiave: roditori, insettivori, abbondanza, diversita specifica, Tanzania

INTRODUCTION insects and plants (Norton & Hawkins,

2001; Ereckson et al., 2000), whilst
In the Mikumi National Park over 60  small mammals were disregarded, be-
mammals, 400 birds and 1200 plant ing less attractive to tourists. The only
species have been recorded (Lyaruu, exception was the preliminary survey
1997; Hawkins et al., 1996), although by Stanley et al. (2005), who surveyed
only a relatively small portion of the the Malundwe montane forest. Rodents
Park, less than 10% of the total area, and shrews play a major role in the
has been surveyed (Norton, 1998). food chain by consuming plant material
Most studies were conducted on large  and invertebrates (Wolda, 1981; Men-
and medium-sized mammals, birds, delsohn, 1982) and serving as prey for
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snakes, raptors and small to medium-
sized carnivores.

Vegetation structure and food availabil-
ity are the main factors determining the
pattern of distribution of both rodents
and shrews (Rowe-Rowe and Meester,
1982; Kerley et al., 1990; Ahmad et al.,
2002) followed by the structure and
diversity of small mammals communi-
ties in different habitats (Hockings,
1981; Hausser and Neet, 1990; Kerley
et al., 1990 ). The high ecological di-
versity of the Mikumi National Park
suggests that the protected area could
be inhabited by a wide variety of small
mammal species.

The main aim of this study was to as-
sess 1) the habitat preferences of small
mammal species and ii) the similarity
of communities occupying different
habitats. Being the most diverse small
mammals in terms of habitat and speci-
ation, both rodents and shrews could
play a main role as indicators of both
habitat quality and perturbation and
thus allow the formulation of sound
conservation strategies both within the
Mikumi National Park and neighbour-
ing unprotected areas.

STUDY AREA

Mikumi National Park is located in the
Kilosa District, within the Morogoro Re-
gion (7° 00'-7° 45' S and 37° 00'-37° 30' E).
The park was gazetted in 1964 and is the
fourth largest park (approximately 3,230
km?) in Tanzania. Field samplings were
conducted in various vegetation types
within the park, according to the plant
community structure proposed by Lyaluu
(1997):

i) Mkata floodplain (MK): this area, cover-
ing about 100 km? is dominated by Boras-
sus aethiopum, Hyparrhenia spp., Themeda

92

triandra and trees such as Vernonia glabra,
Dalbergia melanoxylon, Tamarindus indica
and Lonchocarpus cappasa.

ii) Brachystegia woodland (BR): this dry
forest forms a large portion of the southern
part of the Park and is characterised by
Brachystegia species such as Julbernadia
globiflora, Brachystegia microphylla and
Pericopsis angolensis.

iii) Mixed woodland (MIX): this zone in-
cludes wooded grassland and shrubs.
Grasses such as Panicum maximum, T.
triandra and H. rufa dominate the area.
The most common tree species is Xer-
roderis stuhlmanii.

iv) Acacia-Dalbergia woodland (AD): in
the northern part of the Park woods mainly
consist of D. melanoxylon, together with
Acacia spp. and Garcinia buchananii.

v) Combretum woodland (COMB): to the
south the Acacia-Dalbergia woodland is
progressively substituted by a coppice
(height <7 m) dominated by Combretum
hereroense. This vegetation type also bor-
ders the floodplain and supports grass spe-
cies such as Brachiaria brizantha.

vi) Riverine thicket/forest (RIV): river
gorges and ravines are normally associated
with Sclerocarya caffra, Terminalia kili-
mandscharica and  Haplocoelum  in-
oploeum.

vii) Malundwe montane forest (MAL): the
Malundwe Mountains are the only area in
the Park covered by afromontane forest
(Lovett and Norton, 1989). These hills are
considered to be part of the Eastern Arc
forests of Tanzania. The vegetation here is
floristically and physiognomically mon-
tane, although the hills are lower than the
normal range of montane forests (1257 m
a.s.l.).

viii) Evergreen forest (EV): a patch of ev-
ergreen moist forest covers a very small
(<10 km?) area within the southern part of
Brachystegia woodland. The trees are up to
40 m high but do not form a closed canopy
while the mid-stratum trees are very dense.
It is dominated by Polysphaeria species.
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METHODS
1. Trapping

A preliminary survey was conducted in the
Mikumi National Park to locate suitable
sampling site in each of the above men-
tioned vegetation types. A Global Position-
ing System (GPS-12) was used to record
the position of all sampling sites. Data col-
lection was based on the techniques used
by Stanley et al. (1996, 2005) with slight
modifications. Sampling was conducted
from 13™ May to 1* July 2006 (wet season)
and from 21% August to 2™ October 2006
(dry season). Three types of live traps were
employed: medium-sized Sherman traps
(23x9.5x8 cm), bucket pitfall traps (plastic
pails measuring 30x35 cm in diameter and
depth, respectively) and “mgono” traps.
The latter, which are widely used in Tanza-
nia by local hunters, are funnel-shaped,
multi-capture traps made of thin wire.
Sherman and “mgono” traps were used to
capture small to medium-sized rodents and
shrews (Kerley, 1992; Ferreira and Van
Aarde, 1996; Stanley et al, 1996, 2005).
They were both baited with roasted pieces
of coconut coated with peanut butter (Cor-
deiro et al., 2005); old baits were replaced
with new ones during trap checking. Pitfall
traps were buried in the ground with the
opening on the surface for capturing shrews
and small rodents. A polythene drift fence
was erected to intercept and redirect ani-
mals moving on the ground into pitfall
traps (Davies, 2002). All traps were set on
the ground at 5 m interval.

In each habitat six trap lines were laid,
three consisting of a total of 22 “mgono”
and Sherman traps, which alternated in
position. The other three trap lines con-
sisted of 11 pitfall traps each. Trap lines
were set 80 m apart. All were checked
daily, early in the morning and evening for
seven consecutive days in both the wet and
dry seasons.
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Rodents and shrews were identified by the
keys proposed by Kingdon (1974a, 1974b,
1997) and Delany (1971, 1975).

2. Data analysis

The per cent abundance of small mammal
species in each habitat was calculated as
the ratio between the number of species
found in each habitat and the total number
of species recorded in the study area.
Variation in the per cent abundance was
tested by Cochran’s Q test (Zar, 1999).

The similarity of mammal communities
among habitats was estimated by Seren-
sen’s coefficient (CCS):

CCS __ 2

(Sl +Sz)

where s; and s, are respectively, the num-
ber of species in communities 1 and 2, and
¢ is the number of species common to both
communities. Pair-wise comparison were
made between the eight habitats for con-
structing a similarity matrix.

Based on these similarity indices a cluster
analysis (Zar, 1999) was performed by
CAP (Community Analysis Package soft-
ware). Values of the Dissimilarity (D) in-
dex < 0.4 indicate high community similar-

ity.
RESULTS AND DISCUSSION

A total of 767 individuals was cap-
tured, belonging to 21 species and six
families (Appendix). The most abun-
dant species was Crocidura hirta
(29.7%), followed by Suncus lixus
(7.4%), Rattus rattus and Grammomys
dolichurus (both 6.7%). The rarest spe-
cies were Myomys fumatus (1%), My-
osorex geata and Graphiurus murinus
(both 1.7%).
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Variation in the abundance of small
mammals species between habitats was
not significant (Q = 10.9, d.f. = 7,
N.S.). Nonetheless, the evergreen forest
showed the highest species diversity,
including 28.6% of species, followed
by Acacia-Dalbergia and Combretum
woodlands with 23.8% each (Tab. 1).
These results agree with the observa-
tions of Isabirye-Basuta and Kasenene
(1987) and Kasangaki et al. (2003),
who reported that evergreen forests
support a variety of food resources and
provide several microhabitats which
may offer cover and nest sites to differ-
ent small mammal species. Acacia-
Dalbergia and Combretum woodlands
are highly grazed by large and medium
sized mammals (Reed and Clockie,
2000; Brits et al., 2002). According to
Hiernaux (2004) and Noy-Meir (1993),
the effects of grazing probably stimu-
late the growth of both indigenous and
alien plant species, increasing resource
variability for rodents and shrews.

The Riverine and Malundwe montane
forests showed the lowest species
abundance (both 14.3%). The former
habitat is characterised by recurrent
flood. Flooding has a strong impact on
rodent and shrew populations, resulting
into high mortality of non-tolerant spe-
cies (Pachinger and Haferkorn, 1998;
Andersen et al, 2000). According to
Wijnhoven et al. (2006), the succes-
sional landscape mosaic of riverine
forests provides species-specific pat-
terns for few tolerant mammals.
Malundwe montane forests are charac-
terised by a low floristic diversity, as
also reported by Nor (2001) for Mount
Kinabalu (Malaysia). Moreover, ac-
cording to Happold and Happold
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(1989), increasing altitude results into a
reduction of both plant growth and
grass biomass, affecting the richness of
animal species. Nonetheless Stanley et
al. (2005) documented the presence of
two species of shrews and five species
of rodents in Malundwe montane for-
ests, suggesting that the low number of
species recorded in the present study
could be a consequence of sampling
faults, possibly due to the traps used.
Pitfall traps were shown to be more
efficient (about 58.1% of total cap-
tures) than the other two types
(Sherman traps: 36.9%; “mgono” traps:
5.0%). Accordingly, Wells et al
(2006), emphasized the importance of
pitfall traps in sampling small mam-
mals because of the broader spectrum
of species caught.

Most species (76.2%) were found in
only one habitat (Tab. 1), while C.
hirta occupied all sampled sites, proba-
bly due to its ability to exploit various
vegetation mosaics (Kingdon, 1997).
The community of the evergreen forest
was the most peculiar (D = 0.617, CCS
~ 0.2; Tab. 2 and Figure 1), followed
by Acacia-Dalbergia (D= 0.555, CCS
0.25) and mixed woodland (D=
0.524, CCS = 0.2). The peculiarity of
the former habitat agrees with the re-
sults reported by Andreone er al
(2000) in Ambolokopatrika rainforest
(northeast Madagascar), although the
specific vegetation cover of these two
lowland rainforests may differ.
Acacia-Dalbergia woodland is dry sa-
vannah woodland, while mixed wood-
land occurs next to human settlements.
Accordingly, in the latter habitat synan-
thropic species, such as R. rattus and
M. musculus, were recorded. Probably
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Table 1 - Species of rodents and shrews recorded in Mikumi National Park within various
habitat types (0 = not recorded, 1= recorded; MIX = Mixed woodland, AD = Acacia - Dal-
bergia woodland, BR = Brachystegia woodland, COM = Combretum woodland, RIV =
riverine forest, MK = Mkata Floodplain, MAL = Malundwe montane forest, EV = ever-
green forest).

Habitat types
Species MIX AD BR COM RIV MK MAL EV

(=]

Acomys wilsoni

Mus musculus

Mus triton

Rattus rattus
Grammomys dolichurus
Myomys fumatus
Praomys tullbergi

Mus minutoides
Dendromus mystacalis
Dendromus mesomelas
Funisciurus anerythrus
Grammomys ibeanus
Steatomys minutus
Steatomys opinus
Funisciurus congicus
Graphiurus murinus
Crocidura hirta
Crocidura luna
Myosorex geata
Petrodromus tetradactylus
Suncus lixus
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Table 2 - Coefficient of Community Similarity between various habitat types in Mikumi
National Park (see the legend of Tab. 1 for abbreviations).

Habitat types MIX AD BR COM RIV MK MAL

AD 0.2222

BR 0.25 0.2222

CoOM 0.2222 0.2 0.4444

RIV 0.2857 0.25 0.2857 0.25

MK 0.25 0.4444  0.25 0.4444 0.5714

MAL 0.2857 0.25 0.5774 0.25 0.3333  0.2857

EV 0.2 0.1818 0.2 0.1818 0.2222 0.2 0.2222
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0.617 0.555 0.524 0.462

0.462

0378 0378 0.0

1

BR

MAL

com

RIV

MK

AD

EV

Figure 1 - Dendrogram showing the similarity of small mammals communities in the Mi-
kumi National Park (see the legend of Tab. 1 for abbreviations).

these species benefit of the steady
availability of food sources of human
origin.

The highest similarity of communities
was recorded between Malundwe mon-
tane forest and Brachystegia woodland
(CCS =0.5774, D = 0.378). Both these
habitats are highlands, with Brachyste-
gia microphylla being dominant in both
habitats at the lowest altitude. Similar-
ity of floristic characteristics in sepa-
rated habitats could result into similar-
ity of their faunistic communities, as
reported by Webala et al. (2006) and
Reed and Clockie (2000) about the
communities of rodents and shrews of,
respectively, Mukogodo forest (Kenya)
and Mount Elgon (Uganda).

A high similarity coefficient was re-
corded also between the communities
of the Mkata floodplain and Riverine
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forest with (D = 0.378, CCS = 0.5714).
These habitats suffer recurrent floods,
with shape the communities of both
habitats favouring the most tolerant
species (C. hirta and S. lixus).

This study provided information on the
abundance and distribution of many
small mammal species in Mikumi Na-
tional Park. From a management point
of view, we argue that the building of
new settlements and recreation activi-
ties should be programmed in order to
minimize the impact on the rarest spe-
cies, which often inhabit only one par-
ticular habitat of the protected area. .
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Appendix - Species of rodents and shrews captured by different live traps in the monitored
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habitat types of Mikumi National Park, Tanzania (N = number of trapped individuals).

Bucket pitfall traps captures N Sherman live traps captures N "Mgono" live traps captures N
Acacia-Dalbergia Woodland

Acomys wilsoni 11 Acomys wilsoni 8 Acomys wilsoni 3
Crocidura hirta 25 Crocidura luna 12 Crocidura luna 4
Crocidura luna 6 Myosorex geata 2 Myosorex geata 2
Myosorex geata 9 Petrodromus tetradactylus 10 Petrodromus tetradactylus 3
Petrodromus tetradactylus 3

Mixed Woodland
Crocidura hirta 45 Crocidura hirta 4 Crocidura hirta 2
Mus musculus 13 Mus musculus 12 Mus musculus 2
Mus triton 10 Mus triton 9 Mus triton 5
Rattus rattus 15 Rattus rattus 29 Rattus rattus 8

Combretum Woodland

Crocidura hirta 19 Crocidura hirta 7 Dendromus mesomelas 1
Suncus lixus 13 Suncus lixus 7
Grammomys dolichurus 21 Grammomys dolichurus 12
Dendromus mesomelas 5 Dendromus mesomelas 8
Praomys tullbergi 7 Praomys tullbergi 1

Mkata Floodplain
Crocidura hirta 23 Crocidura hirta 6  Suncus lixus 2
Suncus lixus 15 Suncus lixus 13
Petrodromus tetradactylus 14 Petrodromus tetradactylus 8

Brachystegia Woodland
Mus minutoides 10 Mus minutoides 25 Grammomys dolichurus 2
Grammomys dolichurus 7 Grammomys dolichurus 4 Crocidura hirta 3
Dendromus mystacalis 6 Dendromus mystacalis 9
Crocidura hirta 9 Crocidura hirta 10
Malundwe Montane Forest
Crocidura hirta 16 Crocidura hirta 11
Mus minutoides 7 Mus minutoides 1
Grammomys dolichurus 3 Grammomys dolichurus 2
Graphiurus murinus 13
Riverine Forest

Crocidura hirta 7 Crocidura hirta
Suncus lixus 4 Suncus lixus 3
Myomys fumatus 7 Myomys fumatus

Evergreen Forest
Crocidura hirta 31 Crocidura hirta 7 Steatomys opinus 1
Funisciurus congicus 9 Funisciurus congicus 12
Funisciurus anerythrus 21 Funisciurus anerythrus 11
Grammomys ibeanus 35 Grammomys ibeanus 6
Steatomys minutus 5 Steatomys minutus 10
Steatomys opinus 15 Steatomys opinus 7
Total individuals 446 283 38
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