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ABSTRACT
Current knowledge of small terrestrial mammal diversity in the semi-deciduous forest of Togo remains 
incomplete and insufficiently verified taxonomically. Recent records have relied primarily on historical 
specimens preserved in museum collections, which pose a high risk of taxonomic confusion due to a 
lack of associated molecular data. Within this context, field surveys were conducted from February 
2022 to November 2023 during dry seasons in the Assoukoko Forest, a forest block located at the 
Ghanaian border near Bismarckburg, the type locality of the endemic Togolese rodent Leimacomys 
buettneri Matschie, 1893 collected in 1890. This survey represents a major contribution to the knowl-
edge of mammalian biodiversity in this poorly explored region. A total of 452 specimens were collected, 
including 414 Rodentia Bowdich, 1821 (23  species) and 38 Soricidae Fischer, 1814 (five species  of 
Crocidura Wagler, 1832). Five taxa are reported for the first time in Togo, including a potentially new 
species of Graphiurus (sensu lato). Our study also provides the first molecular confirmation of several 
previously reported species, including Mus baoulei (Vermeiren & Verheyen, 1980), Crocidura cf. 
jouvenetae, Crocidura olivieri (Lesson, 1827)  clade II, Crocidura foxi Dollman, 1915, Mus minutoides 
Smith, 1834, Cricetomys  sp. 1, Stochomys longicaudatus (Tullberg, 1893), and Uranomys ruddi Doll-
man, 1909. Habitat-specific analyses revealed higher abundance in gallery and dense semi-deciduous 
forests, while some generalist species dominated highly disturbed cultivated areas. Local communities 
contributed additional specimens, including four species not captured by standard trapping. Despite 
increasing anthropogenic pressure, Assoukoko Forest still hosts a remarkably diverse small mammal 
community. No Leimacomys buettneri individuals were recorded despite intensive targeted trapping, 
suggesting either local extinction or persistence in less surveyed savanna habitats.

RÉSUMÉ
Inventaire des petits mammifères terrestres de la forêt d’Assoukoko (Togo), avec de nouvelles observations 
nationales et une espèce potentiellement nouvelle pour la science.
Les connaissances sur la diversité des petits mammifères terrestres dans la forêt semi-décidue du Togo 
restent incomplètes et insuffisamment avérées taxonomiquement. Les données récentes reposent 
principalement sur l’étude des spécimens historiques préservés dans des collections muséales, or ces 
spécimens présentent un risque élevé de confusion taxonomique du fait de l’absence de données 
moléculaires associées. Dans ce contexte, des inventaires de terrain ont été menés en saison sèche entre 
février 2022 et novembre 2023, dans la forêt d’Assoukoko. Ce massif forestier est situé à la frontière du 
Ghana près de Bismarckburg, la localité type du rongeur endémique Leimacomys buettneri Matschie, 
1893, collecté en 1890. Cet inventaire apporte une contribution majeure à la connaissance de la 
biodiversité mammalienne dans cette région peu explorée. Au total, 452 spécimens ont été collectés, 
comprenant 414 Rodentia Bowdich, 1821 (23 espèces) et 38 Soricidae Fischer, 1814 (cinq espèces 
de Crocidura Wagler, 1832). Cinq taxons sont signalés pour la première fois au Togo, dont une espèce 
potentiellement nouvelle de Graphiurus (sensu lato). Notre étude fournit également la première confir-
mation moléculaire de plusieurs espèces déjà signalées, telles que Mus baoulei (Vermeiren & Verheyen, 
1980), Crocidura cf. jouvenetae, Crocidura olivieri (Lesson, 1827)  clade II, Crocidura foxi Dollman, 
1915, Mus minutoides Smith, 1834, Cricetomys sp. 1, Stochomys longicaudatus (Tullberg, 1893) et 
Uranomys ruddi Dollman, 1909. Les analyses par habitat montrent une plus grande abondance dans 
les forêts-galeries et semi-décidues denses, tandis que certaines espèces généralistes dominent dans 
les zones cultivées perturbées. Les communautés locales ont contribué en collectant des spécimens 
supplémentaires, dont quatre espèces non capturées par les méthodes standard de piégeage. Malgré 
une pression anthropique croissante, la forêt d’Assoukoko abrite encore une diversité remarquable. 
Aucun Leimacomys buettneri n’a été capturé malgré un piégeage ciblé intensif, suggérant une possible 
extinction locale ou une persistance dans des habitats de savane moins explorés.

INTRODUCTION

Small mammals play a key role in the functioning of forest eco-
systems, notably by dispersing seeds, serving as prey for various 
carnivores, raptors, and reptiles, regulating insect populations, 
and contributing to soil enrichment (Davies et al. 2019; Godó 
et al. 2022). Through their functional diversity, they enhance 
the resilience of forests to both natural and anthropogenic 
disturbances, thereby maintaining the stability of numerous 

ecological processes (Čepelka & Dokulilová 2025). This eco-
logical role is particularly critical in ecosystems under high 
anthropogenic pressure, such as the Assoukoko forest (Togo, 
West Africa), where human activities, including uncontrolled 
logging for charcoal production, land conversion for agriculture, 
and unplanned human settlements, threaten the integrity and 
long-term sustainability of forest cover. Thus, the conservation 
of small mammal communities emerges as a major challenge 
for preserving ecological balance in such habitats.

MOTS CLÉS
Forêt-galerie, 

Leimacomys buettneri, 
Gliridae, 

Rodentia, 
Soricidae, 

Afrique de l’Ouest.

KEY WORDS
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Togo is divided into five ecological zones (Ern 1979) 
among which Ecological Zone IV constitutes the only true 
forested habitats in the country. It includes the Assoukoko 
forest, one of the last remaining forest blocks in Togo. This 
zone is also renowned as the type locality of Leimacomys 
buettneri Matschie, 1893, an endemic rodent species never 
observed again despite several targeted expeditions in the 
1960s (USNM, Schmidt et al. 2008), 1990s (Hurst et al. 
1995), and recently in Ghana near the border with Togo by 
Decher et al. (2021). The type locality, formerly known as 
Bismarckburg, corresponds today to the village of Adélé. In 
the absence of recent data, the species is currently listed as 
Data Deficient (DD) on the IUCN Red List. According to 
Musser & Carleton (2005), Leimacomys buettneri is the sole 
representative of the monotypic subfamily Leimacomyinae  
Musser & Carleton, 2005. Confirmation of the presence of 
this endemic Togolese taxon would significantly enhance global 
understanding of rodent systematics as well as the Togo’s faunal 
value. Togo currently exhibits low mammalian endemism, 
with only a few endemic species shared with neighboring 
countries of the Dahomey Gap region, including Walter’s 
duiker Philantomba walteri Colyn, Hulselmans, Sonet, Oudé, 
De Winter, Natta, Nagy & Verheyen, 2010, Dahomey Gap 
forest mouse Hylomyscus pamfi Nicolas, Olayemi, Wendelen 
& Colyn, 2010, Benin tree hyrax Dendrohyrax interfluvialis 
Oates, Woodman, Gaubert, Sargis, Wiafe, Lecompte, Dowsett-
Lemaire, Dowsett, Gonedelé Bi, Ikemeh, Djagoun, Tomsett 
& Bearder, 2021, Praomys togoensis Hounmavo, Demos, Lutz, 
Delapré, Cornette, Segniagbeto, Kerbis Peterhans & Nicolas, 
2026, and a candidate white-bellied pangolin species of the 
Phataginus tricuspis Rafinesque, 1820 group (Gaubert et al. 
2016). If Leimacomys buettneri were to be rediscovered and its 
habitat accurately characterized, it would greatly strengthen 
the biogeographic importance and conservation value of these 
highly fragmented forest habitats. Such a discovery would 
contribute to a growing body of evidence highlighting the 
critical role of the Dahomey Gap region as a unique center 
of biodiversity.

Small terrestrial mammal diversity in Ecological Zone IV 
of Togo, and in particular within the Assoukoko Forest, re-
mains poorly documented. The main sources currently avail-
able are museum specimens from field surveys conducted by 
Robbins & Van Der Straeten (1996) and the museum-based 
compilation of Amori et al. (2016). The former is based on 
the collections housed in the USNM (National Museum 
of Natural History, Smithsonian Institution, Washington 
D.C.) and MRAC (Musée royal de l’Afrique centrale, Ter-
vuren). The latter primarily relies on specimens housed in the 
NHM (Natural History Museum, London), IFAN (Institut 
fondamental de l’Afrique noire, Dakar), MRAC, USNM, 
MNHN (Muséum national d’Histoire naturelle, Paris), and 
ZMB (Museum für Naturkunde, Berlin). As part of their 
study, Robbins & Van der Straeten (1996) conducted field 
expeditions in Ecological Zone IV of Togo, focusing on the 
localities of Pagala, Agou, Misahohé, and Ounabé. These 
surveys revealed high species richness of small mammals, 
with notable variation across sites. 

In Pagala, a total of 112 individuals representing 12 small 
mammal species were recorded. In Agou, 221 individuals 
belonging to 10 species were captured, with Praomys mison-
nei Van der Straeten & Dieterlen, 1987 (originally named 
Praomys tullbergi Thomas, 1894) being the most abundant 
species (75 males and 41 females). In Misahohé, small mammal 
diversity was particularly high, with at least 15 species record-
ed and 234 individuals collected, including 166 P. misonnei. 
At Ounabé, only 12 individuals were collected, including 
a single P. derooi Van der Straeten & Verheyen, 1978 and 
11 specimens identified as P. misonnei. In total, these surveys 
yielded 579 individuals across the four localities, representing 
a minimum of 27 species. These data emphasize the diversity 
of forest-dwelling small mammal communities in the region, 
with P. misonnei being consistently dominant in multiple sites. 

In addition, the annotated gazetteer of the USNM African 
Mammal Project expeditions led by Hank Setzer in the 1960s 
(Schmidt et al. 2008) reported numerous records of mammals 
from Togo, including rodents, shrews, bats, and hares, with 
three localities of Ecological Zone IV represented: 

Kpalimé: Heliosciurus Trouessart, 1880; Graphiurus Smuts, 
1832; Lophuromys Peters, 1874; Grammomys Thomas, 1915; 
Hylomyscus Thomas, 1926; Lemniscomys Trouessart, 1881; Mas-
tomys Thomas, 1915; Mus Linnaeus, 1758; Praomys Thomas, 
1915; Stochomys Thomas, 1926; Crocidura Wagler, 1832.

Ezimé: Xerus Hemprich & Ehrenberg, 1833; Funisciurus 
Trouessart, 1880; Heliosciurus, Graphiurus, Lophuromys, Urano-
mys Dollman, 1909, Gerbilliscus Thomas, 1897, Arvicanthis 
Lesson, 1842, Dasymys Peters, 1875, Hylomyscus, Lemniscomys, 
Mastomys, Mus, Praomys, and Crocidura. 

Pagala: Heliosciurus, Protoxerus, Graphiurus, Cricetomys 
Waterhouse, 1840, Uranomys, Gerbilliscus, Taterillus Thomas, 
1910, Arvicanthis, Dasymys, Lemniscomys, Mastomys, Mus, 
Praomys, and Crocidura. These historical records highlight 
that the small mammal fauna of the region was already diverse 
decades before the more recent inventories.

For comparison, Amori et al. (2016) reported 34 rodent 
species and five shrew species in Zone IV based on museum 
records (see Appendix 1). However, the number of specimens 
per species is extremely low for many species and typically 
from very few localities, highlighting the limited sampling 
effort in this region. Moreover, the Assoukoko forest was not 
sampled. As a result, previous data are not fully representative 
and do not allow for an accurate assessment of actual small 
mammal diversity. Furthermore, taxonomic uncertainties 
complicate the interpretation of museum data. Several of 
the species listed by Robbins & Van der Straeten (1996) 
and by Amori et al. (2016) are now known to be part of 
cryptic species complexes, especially those belonging to the 
genera Cricetomys (Olayemi et al. 2012), Hylomyscus (Nico-
las et al. 2010, 2020), Praomys (Nicolas et al. 2012; Mikula 
et al. 2020), Lemniscomys (Nicolas et al. 2008; Denys et al. 
2020), Mus subgenus Nannomys (Bryja et al. 2014), Graphi-
urus (Holden & Levine 2009), and Mastomys (Nicolas et al. 
2012). For these cryptic species, accurate identification of 
museum specimens can be challenging and often requires 
confirmation by molecular data, which remains to be collect-
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ed for several species (e.g. P. misonnei, H. simus G. Allen & 
Coolidge, 1930, Cricetomys species). In other cases, species 
were listed for Togo in the absence of voucher specimens and 
were based solely on expected range distributions. Such is 
the case for Dendromus messorius (Thomas, 1903), Crocidura 
lamottei Heim de Balsac, 1968, C. fuscomurina (von Heuglin, 
1865), C. viaria (I. Geoffroy Saint-Hilaire, 1834), and Suncus 
megalura (Jentink, 1888), whose presence in Togo is inferred 
rather than confirmed. 

In summary, current data concerning small mammal ter-
restrial diversity in Ecological Zone IV of Togo are incomplete 
and lack rigorous taxonomic verification. In this context, our 
updated inventory from Assoukoko Forest represents a crucial 
contribution to the knowledge of small mammal biodiversity 
in Togo’s Ecological Zone IV, providing new data that will 
help clarify the actual species composition of this underex-
plored gallery forest. 

The objectives of this study are as follows:
1) to inventory the species of small terrestrial mammals 

occurring in the Assoukoko forest, their relative abundance 
and habitat preferences.

2) to assess the current presence of Leimacomys buettneri 
through an intensive trapping effort within dense and gallery 
forest since it is assumed to live in the forest (Amori et al. 
2016). The type locality of Leimacomys buettneri, formerly 
known as Bismarckburg, is located in a partially forested area 
(Krell 1994), which may suggest an association with forest-
type environments. However, because the exact capture site 
of the holotype is unknown, the possibility that the specimen 
originated from another locality cannot be entirely excluded. 
Today, this locality has been transformed into a populated 
and touristic zone, with the Assoukoko Forest remaining the 
only significant forested area in the region. 

MATERIAL AND METHODS

STUDY AREA

This study was conducted in the Assoukoko Forest, a protected 
area of approximately 100 km² located in the west-central 
region of Togo, along the border with Ghana (Dowsett-Le-
maire & Dowsett 2016). The forest stretches from the village 
of Yalla in the south (7°51’45”N, 0°37’51”E) to Djikpéléou 
in the north (8°12’39”N, 0°36’30”E), the last village before 
the Ghanaian border. The forest is named after the Assouk-
oko River, which originates within its boundaries and flows 
westward into Ghana and into Lake Volta.

The vegetation of the Assoukoko forest consists of a mosaic 
of gallery forests bordering the Assoukoko River and small 
streams, dense semi-deciduous forests in varying degrees of 
degradation, and cultivated fields established after deforestation.

The region experiences a tropical climate with a single rainy 
season from June to September, and a long dry season from 
November to February, marked by the harmattan, a dry and 
dusty wind from the Sahara. Annual rainfall ranges from 1300 
to 1800 mm, and temperatures vary between 17°C and 39°C 
(Segniagbeto et al. 2017). In 2023, exceptionally heavy rains 

in August and September caused unprecedented flooding, 
submerging the only bridge linking Diguingue to Assoukoko 
and temporarily disrupting travel between the two localities.

Three main sampling sites were selected (Fig. 1): Assoukoko 
(south), Diguingue (center), and Yegue (north). The selection 
of these three sites was guided by the intention to sample 
habitats closest to Bismarckburg, where the dense forest re-
mains relatively well-preserved. We sampled the eastern slopes 
of the Assoukoko forest because they are considerably more 
accessible and consist of moderate hills, unlike the western 
slopes where the terrain is markedly steeper and much more 
difficult to explore. Furthermore, this choice is also supported 
by a preliminary survey conducted in November 2022 among 
local communities living near the forest, during which par-
ticipants were shown photographs of different small mammal 
species. This photo-based identification survey revealed a 
notable richness of rodents and shrews in the eastern part of 
the forest, particularly between Assoukoko and Diguingue. 
The immediate surroundings of the sampling sites included 
cultivated plots, notably with plantain bananas and cocoa 
trees. At Diguingue and Assoukoko, several small hamlets 
are located within these cultivated fields. The cultivated area 
is larger in Yegue and Assoukoko than in Diguingue. Other 
habitats include dense semi-deciduous forests and, gallery 
forests. 

COLLECTION METHODOLOGY

Small mammal trapping
Small mammal trapping was carried out using medium-sized 
Sherman live traps (9 × 7.5 × 23 cm), snap traps (Victor and 
Museum Special), and pitfall traps with drift fences.

Sherman and snap traps
Despite variations in trapping effort due to logistical constraints, 
the methods employed remained consistent. The number of 
traps varied (48-300) between sessions, but the setup always 
included a combination of snap traps and Sherman live traps. 
Traps were arranged in pairs spaced 8 to 10 m apart, with each 
line covering approximately 115 to 120 m depending on the 
number of traps. Trapping sessions lasted between four and 
14 nights, with traps baited daily using a mixture of peanut 
butter and grated cassava or oats, supplemented with smoked 
fish. For more details, see the Table 1.

Pitfall trapping
Pitfall trapping was implemented at the Diguingue and As-
soukoko sites. Due to technical constraints, no pitfalls were 
set at Yegue. In Diguingue, a 50-metre-long pitfall line was 
installed following the protocol described by Nicolas et al. 
(2003). The line consisted of ten 10-liter buckets spaced at 
5 m, buried flush with the ground and connected by a plastic 
drift fence approximately 0.5 metres high. At Assoukoko, 
five pitfall trap lines were installed in forested areas near 
the Assoukoko River, following the same methodology as at 
Diguingue (Nicolas et al. 2003), except for the number of 
buckets per line. Each line at Assoukoko consisted of seven to 
11 plastic buckets (10 L), spaced 5 m apart, buried flush with 
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the ground, and connected by a plastic drift fence approxi-
mately 0.5 m high. At Diguingue, the trapping took place 
from 24 to 28 April 2023, 20 to 26 May 2023, and 18 to 
24 June 2023, totaling 16 nights. At Assoukoko, pitfall trap-
ping was conducted from 28 February to 7 March 2023. Two 
lines with 11 buckets and one line with seven buckets were 
operated for six nights, while one line with seven buckets and 
one with 10 buckets were operated for five nights.

COMMUNITY-BASED COLLECTION OF SMALL MAMMALS

In addition to direct trapping, a participatory approach was 
implemented with local communities near the Assoukoko for-
est to capture small mammals in fields or around dwellings. 
We provided them twenty snap traps and two Tomahawk live 
traps. In addition, villagers regularly practice communal drive 
hunting, which involves groups of three to four individuals 
using hoes and clubs to capture small mammals for local 
consumption. Undamaged specimens obtained through this 
method were brought to us and incorporated into the study. 
A total of 12 099 trap nights (11 680 Sherman or snap trap 
nights and 419 pitfall nights) were conducted throughout all 
trapping campaigns.

SPECIMEN PROCESSING

All specimens captured alive were euthanized by cervical disloca-
tion. Standard external measurements were recorded, including 
total body length (TOT), tail length (TAIL), ear length (EAR), 
and hind foot length with claw (HF). Muscle samples were 
collected and preserved in 95% ethanol or Zymo DNA/RNA 
Shield (Zymo Research, USA) for subsequent genetic analyses. 
Specimens were first fixed in 10% formalin, then transferred 
to 70% ethanol for long-term preservation. All samples were 
deposited in the Laboratory of Ecology and Ecotoxicology 
(LaEE) at the University of Lomé (Lomé, Togo) and at the 
Field Museum of Natural History (Chicago, IL, USA).

SPECIES IDENTIFICATION

The taxonomic nomenclature adopted in this study largely 
follows the Mammalian Diversity Database (https://www.
mammaldiversity.org). Individual identification was first 
performed on external morphology and then confirmed by 
molecular analysis of the mitochondrial Cytochrome b (Cytb) 
gene for each morphogroup. For identification of species we 
applied a DNA-barcoding approach and Sanger sequencing of 
the Cytb gene of selected specimens using the DNA  extraction, 

Yegue

Djikpeleou

Diguingue

Assoukoko

TOGO

A B

TOGO

Legend

Sampled localities for small mammals
Assoukoko River

Assoukoko forest

Bismarckburg

GHANA

I

N

II

III

IV

V

BENIN

Yalla

10 km

FIG. 1. — A, map of sampled localities in Zone IV; B I, dry savannas of the northern plains; II, mosaic of open woodlands, dry 
dense forests, and montane savannas of the north; III, dry dense forests and Guinean savannas of the central plains; IV, semi-deciduous dense forests of the 
southwestern mountains; V, dry coastal zone (mosaic of forests, savannas, thickets, and grasslands).
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polymerase chain reaction (PCR), and sequencing protocols 
as described in Nicolas et al. (2012). The DNA sequences 
obtained were compared to those available in the Genbank 
database using BLAST. Recent molecular studies are avail-
able for the genera Hylomyscus (Nicolas et al. 2012, 2020), 
Mus Nannomys (Bryja et al. 2014), Praomys (Bryja et al. 2010; 
Nicolas et al. 2011, 2012; Mikula et al. 2020); Lemniscomys 
(Nicolas et al. 2008; Denys et al. 2020; Hánová et al. 2021), 
Mastomys (Nicolas et al. 2012), Lophuromys (Verheyen et al. 
2007; Igbokwe et al. 2016; Onditi et al. 2021), Gerbilliscus 
(Granjon et al. 2012), Cricetomys (Olayemi et al. 2012), and 
Crocidura (Jacquet et al. 2014, 2015; Igbokwe et al. 2019; 
Nicolas et al. 2019) facilitating accurate molecular species 
determination. 

MOLECULAR ANALYSES

DNA was extracted from tissue samples of specimens 
previously preserved in ethanol using the QIAGEN 
DNeasy Blood and Tissue Kit, following the manufac-
turer’s instructions. Amplification of the mitochondrial 
cytochrome b (Cytb) gene was performed by PCR, primarily 
using primers L14723 and H15915 (Ducroz et al. 2001), 
and, when necessary, the primer pair L14723 and H14896 
(Ducroz et al. 2001). The amplification program consisted 
of 40 cycles with the following parametres: denaturation 
at 94°C for 30 seconds, annealing at 52°C (or 55°C for 
the L14723/H14896 pair) for 40 seconds, followed by 
extension at 72°C for 90 seconds.

For specimens belonging to the genus Gerbilliscus, when 
the initial primers failed, primers L14723 and H6 (Colangelo 
et al. 2015) were used with the same protocol, except that the 
annealing temperature was set at 55°C. The double-stranded 
PCR products were subsequently sent to Eurofins laboratory 
for  purification and sequencing. The obtained chromato-
grams (AB1 files) were cleaned, assembled, and aligned us-

ing CodonCode Aligner software (version 9, CodonCode 
Corporation, 2020). The sequences generated in this study 
have been deposited in GenBank under accession numbers 
PX147189-PX147380.

STATISTICAL ANALYSES

Rarefaction curves based on captured individuals were gener-
ated using the rarecurve function from the vegan package in 
R (Oksanen et al. 2025) to assess and compare species rich-
ness across localities while taking into account the number 
of individuals captured.

To this end, the raw dataset was first filtered to exclude records 
originating from community-based collections. These data were 
not included in the construction of rarefaction curves, as they 
were collected sporadically and in a non-standardized manner, 
often during hunting drives involving a variable number of 
participants. As such, they do not constitute a controlled or 
reproducible trapping effort and are therefore unsuitable for 
standardized analyses such as rarefaction.

Following data cleaning, captures were aggregated by lo-
cality, combining all trap types (snap traps, Sherman traps, 
and pitfall lines), in order to construct a species-by-locality 
abundance matrix. This matrix served as the input for the 
rarefaction analysis. The shape and inflection of the result-
ing curves were used to determine whether species richness 
tended toward a plateau or continued to increase with the 
number of individuals captured.

ABBREVIATIONS
NHM Natural History Museum, London (formerly BMNH);
IFAN  Institut fondamental de l’Afrique noire, Dakar;
MNHN Muséum national d’Histoire naturelle, Paris;
MRAC  Musée royal de l’Afrique centrale, Tervuren;
USNM  National Museum of Natural History, Smithsonian 

Institution, Washington D.C.;
ZMB  Museum für Naturkunde, Berlin.

TABLE 1
spatial arrangement, habitat contexts, and sampling durations (2022-2023).

Locality Session Dates
Total Number 

of Traps Duration (nights) Notes
Assoukoko 20-26.XI.2022; 

28.I-7.III. 2023
48 traps, then 

7 lines of 20 
to 60 traps 
each

1st session: 2 lines (riverine mixed cultivated 

2nd session: 7 lines in forest and agricultural 
habitats with mixed Victor, Museum Special 
(MS), and Sherman traps

4-14 nights –

Diguingue 22-26.XI.2022 48 + 48 traps 4 nights  –
Yegue 8-22.II.2022 300 traps 

(6 lines of 
50 traps)

Gallery forest, semi-deciduous dense forest, 14 nights  –

Diguingue 
(Leimacomys 
buettneri 
monitoring)

IV-XI 2023 
(monthly)

144 traps 
(3 × 48 traps)

Gallery forest, semi-deciduous dense forest, 4-6 nights/month Targeted monthly 
monitoring 
following ethno-
mammalogical 
survey
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SYSTEMATIC

REMARK

Specimens were captured using a combination of snap traps 
and live traps, pitfall traps, and local resident contributions  
(Table 2). We captured 452 specimens, of which 414 were 
rodents (14 genera, 23 species) and 38 were shrews (all in the 
genus Crocidura, five  species; Table 3).

Order RODENTIA Bowdich, 1821 
Family GLIRIDAE Muirhead, 1819

Genus Graphiurus Smuts, 1832

Our dormouse captures include three specimens represent-
ing three distinct species-level entities, treated in this manu-
script as Graphiurus sp. A, G. kelleni (Reuvens, 1890), and 
Graphiurus sp. B.

No recent molecular revision is available for Graphiurus, 
although several studies (Musser & Carleton 2005) have 
highlighted the need for taxonomic reassessment. We cap-
tured three specimens of Graphiurus, and for two of them 
we obtained Cytb sequences. One of our sequences (speci-
men JCK11238) did not match any known sequence in 
GenBank or unpublished datasets and is herein referred to 
as Graphiurus sp. A second sequence (specimen JCK11281) 
clusters with G. kelleni (Genbank sequence MN616984, 
similarity 90.64%). Unfortunately, no tissue in ethanol is 
available for the last specimen captured by locals. Based on 
clear morphological differences, including tail shape and 
ventral fur coloration, we consider this individual (AH201) 
to represent a third, distinct species of Graphiurus, different 
from both G. kelleni and Graphiurus sp.  Accordingly, it is 
treated as a separate taxonomic unit in our estimates of spe-
cies richness. We referred to this specimen as Graphiurus sp. 
B, as its taxonomic assignment to a described species could 
not be confirmed with certainty due to the absence of genetic 
data and the documented high levels of cryptic diversity 
within the genus.

Family MURIDAE Illiger, 1811

Genus Gerbilliscus Thomas, 1897

Our gerbil captures include five specimens assigned to a sin-
gle species-level entity, treated in this manuscript under the 
name Gerbilliscus sp. 

Within the genus Gerbilliscus, our four sequences (out of 
five specimens captured) clusters with 95-99% similarity with 
the entity (GenBank JF704147) referred to as Gerbilliscus sp. 
by Granjon et al. (2012), a clearly delimited lineage not yet 
formally described.  This taxon is characterized by a relatively 
large body size, a long tail, a distinct karyotype, and forms 
a distinct genetic clade within the genus. Its distribution 
covers the Sudano-Guinean forest-savanna mosaic, extend-
ing from Benin to Guinea. In this region, it is often found 
in sympatry with Gerbilliscus kempi Wroughton, 1906 and 
G. guineae Thomas, 1910. Granjon et al. (2012) discussed 
the possibility that this species may correspond to G. kempi. 
If confirmed, this would imply that one name, currently in-
cluded within G. kempi, deserves full species status, probably 
G. giffardi (Wroughton, 1906). However, due to the lack of 
genetic data from type material, and pending a thorough 
taxonomic revision, we retain the provisional nomenclature 
used by Granjon et al. (2012) for this distinct West African 
lineage and named it Gerbilliscus sp.

Genus Hylomyscus Thomas, 1926

Within the genus Hylomyscus, our three sequences cluster 
with 96-99% similarity to the sequence from Benin (Gen-
Bank MN845700) identified as Hylomyscus pamfi Nicolas, 
Olayemi, Wendelen, & Colyn, 2010 (Nicolas et al. 2020). 
This taxon belongs to the alleni species group, which also 
includes H. stella Thomas 1911, H. walterverheyeni Nicolas, 
Wendelen, Barriere, Dudu & Colyn, 2008, H. simus (G. M. 
Allen & Coolidge, 1930)  (two distinct lineages), and H. alleni 
(Waterhouse, 1838).  In the phylogeny inferred from com-
plete mitochondrial genomes and five nuclear genes (Nicolas 

TABLE 2

Sherman and snap traps Pitfall traps Local contribution

Locality Habitats
No. of  

trap-nights
No. of 

captures
Trap success 

(%)
No. of 

trap-nights
No. of 

captures
Trap success 

(%)
No. of  

captures
Assoukoko 484 22 4.55 – – – 8
Assoukoko Gallery Forest 1572 38 2.42 259 8 3.09 1
Diguingue 1968 39 1.98 – – – 3
Diguingue Gallery Forest 3264 64 1.96 160 5 3.12 3
Diguingue Semi-deciduous 

dense forest
192 8 4.17 – – – –

Yegue 1400 136 9.71 – – – 2
Yegue Gallery Forest 1400 18 1.29 – – – 3
Yegue Semi-deciduous 

dense forest
1400 94 6.71 – – – –

Total 11680 419 3.59 419 13 3.10 20
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et al. 2020), H. pamfi is closely related to the two lineages of 
H. simus, forming a well-supported clade distinct from other 
members of the group.

Genus Lemniscomys Trouessart, 1881

Our Lemniscomys captures include 52 specimens assigned 
to two species, Lemniscomys striatus Linnaeus, 1758 and 
L. macculus Thomas & Wroughton, 1910. 

Regarding the genus Lemniscomys, the studies by Nicolas 
et al. (2008) and Hánová et al. (2021) confirm the existence of 
distinct genetic lineages within the genus. Twenty-two of our 
sequences showed 99% similarity with sequence EU422966 
deposited in GenBank, corresponding to a specimen collected 
in Igbéré (Benin) and assigned to clade III of Lemniscomys 
striatus as defined by Nicolas et al. (2008). According to these 
authors L. striatus is a monophyletic species subdivided into 
four major regional clades: clade I, restricted to Central Africa; 
clade II, to East Africa; clade III, to Nigeria and Benin; and 
clade IV, to West Africa. These results were later confirmed by 
Hánová et al. (2021), who additionally identified two more 
mitochondrial lineages based on a expanded geographical 
sampling (which results in six clades recognized within the 
monophyletic L. striatus): clade A in Guinea, Côte d’Ivoire and 

southern Mali; clade B in Côte d’Ivoire and Ghana; clade C 
in Benin and Nigeria; clade D from Cameroon and Gabon 
to Democratic Republic of Congo; clade E in Kenya; clade F 
in southwest Kenya, Rwanda and Tanzania. Our sequences 
fall within lineage C. Accordingly, we refer these specimens 
to L. striatus. Twenty-nine additional specimens are assigned 
to this taxon based on their morphological similarity to the 
sequenced individuals.

For two other sequenced specimens (JCK10976 and 
JCK11059), BLAST analyses revealed 91-99% sequence 
similarity with GenBank reference sequences assigned to 
Lemniscomys bellieri Van der Straeten, 1975, L. linulus 
Thomas, 1910 and L. macculus (Thomas & Wroughton, 
1910). Based on multilocus phylogenetic species delimi-
tation analyses and morphological comparisons, Hánová 
et al. (2021) assessed the validity of several historically de-
scribed taxa within the macculus species group and proposed 
recognizing three species within it: L. linulus that can be 
differentiated based on their stripe patterns and restricted 
distribution in the western Sudanian savanna, L. mittendorfi 
Eisentraut, 1968 which is endemic to Mt Oku, and L. mac-
culus largely distributed from Western (Eastern Guinea) to 
Eastern Africa. Lemniscomys bellieri is considered by these 
authors as a junior synonym of L. macculus. Thus, we exclude 
the names L. linulus and L. mittendorfi on the basis of stripe 

TABLE 3. — Number of specimens for each rodent and shrew species collected in the three sites Assoukoko, Diguingue and Yegue per habitat type. Abbreviations: 
GF, gallery forest; CF SF, semi-deciduous dense forest.

Assoukoko Diguingue Yegue
GF CF GF  CF SF GF CF SF Total

Rodentia Bowdich, 1821
Cricetomys gambianus Waterhouse, 1840 0 0 0 0 0 0 1 1 2
Cricetomys sp. 1 0 0 1 0 0 0 0 0 1
Cricetomys sp. 1 0 0 0 0 0 3 0 4
Euxerus erythropus 0 1 0 0 0 0 0 0 1
Funisciurus leucostigma Temminck, 1853) 0 0 0 0 0 1 0 0 1
Gerbilliscus sp. 0 0 2 0 0 0 0 3 5
Graphiurus kelleni (Reuvens, 1890) 0 0 0 1 0 0 0 0 1
Graphiurus sp. A 0 0 1 0 0 0 0 0 1
Graphiurus sp.  0 0 0 1 0 0 0 0 1
Hylomyscus  Nicolas, Olayemi, Wendelen & Colyn, 2010 1 0 0 0 0 0 0 2 3
Lemniscomys macculus Thomas & Wroughton, 1910 0 0 0 0 0 0 2 0 2
Lemniscomys striatus (Linnaeus, 1758) 0 4 9 9 1 2 25 0 50
Lophuromys sikapusi (Temminck, 1853) 0 0 2 0 0 5 0 0 7
Mastomys erythroleucus (Temminck, 1853) 0 1 4 5 3 0 89 8 110
Mastomys natalensis (Smith, 1834) 0 0 0 2 0 0 1 0 3
Mus (Nannomys) sp. 0 0 2 0 0 0 3 21 26
Mus (Nannomys) baoulei (Vermeiren & Verheyen, 1980) 1 0 0 1 2 0 0 3 7
Mus (Nannomys) minutoides Smith, 1834 2 4 1 0 2 0 3 4 16
Praomys daltoni (Thomas, 1892) 2 4 3 16 0 1 0 0 26
Praomys misonnei Van Der Straeten & Dieterlen, 1987 30 0 33 5 0 0 1 48 117
Rattus rattus (Linnaeus, 1758) 0 17 1 1 0 0 4 0 23
Stochomys longicaudatus (Tullberg, 1893) 3 0 1 0 0 0 0 2 6
Uranomys ruddi Dollman, 1909 0 0 0 0 0 0 1 0 1

Soricidae Fischer, 1814
Crocidura foxi Dollman, 1915 2 0 1 0 0 5 1 0 9
Crocidura cf. jouvenetae 1 0 5 1 0 1 2 1 11
Crocidura obscurior Heim de Balsac, 1958 2 0 1 0 0 2 0 0 5
Crocidura olivieri clade II 0 0 3 1 0 2 1 1 8
Crocidura sp. 1 0 1 0 0 2 1 0 5
Total 46 31 71 43 8 21 138 94 452
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pattern and/or geographic distribution and L. bellieri on the 
basis of synonymy. In line with the taxonomic conclusions 
of Hánová et al. (2021), we assign the name L. macculus to 
the two sequenced specimens.

Genus Lophuromys Peters, 1874

Our Lophuromys captures include seven specimens assigned to 
a single species, Lophuromys sikapusi Temminck, 1853. Recent 
molecular studies have provided new insights into species di-
versity within the genus Lophuromys, a group characterized by 
its insectivory and dense, spiny pelage. Based on mitochondrial 
DNA phylogeny, Onditi et al. (2021) proposed a subdivision 
of the genus into three distinct species groups and assessed 
the number of species within each group. Among the seven 
Lophuromys specimens we captured, five were sequenced 
and show a 98–99% similarity with the GenBank sequence 
KT232249, which corresponds to L. sikapusi.

Genus Mastomys Thomas, 1915

Among the 107 Mastomys individuals captured, 17 were iden-
tified as Mastomys erythroleucus Temminck, 1853 and three 
as M. natalensis Smith, 1834 based on mitochondrial Cytb  
sequences. The M. erythroleucus sequences showed 96-100% 
similarity with GenBank sequences (e.g., GQ227863), while 
those of M. natalensis showed 99-100% similarity with se-
quence HE864013. According to the recent phylogeographic 
study by Hánová et al. (2021), M. erythroleucus and M. na-
talensis are widespread across sub-Saharan Africa and exhibit 
a strong geographic structure, with several major clades cor-
responding to distinct regions. Based on BLAST results and 
the geographic origin of our samples, the M. erythroleucus 
individuals we sequenced likely fall within the West Afri-
can clade defined by Hánová et al. (2021), which includes 
specimens from Benin, Ghana, and neighboring countries. 
The M. natalensis individuals cluster within the Central-West 
African clade from the same study.

Genus Mus Linnaeus, 1758

Our Mus captures include 49 specimens assigned to three 
species-level entities, Mus (Nannomys) minutoides Smith, 1834, 
Mus (Nannomys) baoulei Vermeiren & Verheyen, 1980, and 
Mus (Nannomys) sp.
Molecular data have revealed a high level of cryptic diversity 
within Mus in the subgenus Nannomys (Bryja et al. 2014). 
Among the 49 individuals captured, 23 yielded usable se-
quences. Sixteen sequences clustered unambiguously with the 
molecular operational taxonomic unit MOTU27, clade W 
(97-99 % similar with GenBank KJ935869) identified by these 
authors, which corresponds to Mus (Nannomys) minutoides. 
The seven remaining sequences correspond to MOTU12 
(96-99% similar with Genbank EU603991, i.e., Mus (Nanno-

mys) baoulei. Unfortunately, no tissues are available for the 
remaining 26 specimens. Given the difficulty in identifying 
this species based only on morphological data we refer them 
as to Mus (Nannomys) sp.

Genus Praomys Thomas, 1915

Our Praomys captures include 143 specimens assigned to 
two species, Praomys daltoni Thomas, 1892 and Praomys 
misonnei. 

Recent molecular studies have clarified taxonomy within 
the genus Praomys. Two taxa that were long considered dis-
tinct based on ecological and morphological criteria are now 
recognized as synonyms. Praomys derooi, described by Van 
der Straeten & Verheyen (1978), has been re-evaluated and 
is currently considered a synonym of Praomys daltoni (Bryja 
et al. 2010; Mikula et al. 2020; Nicolas et al. 2021). Accord-
ing to Mikula et al. (2020), Praomys daltoni is a monophyletic 
species comprising four distinct mitochondrial lineages, A, B, 
C1 + C2 + D, as defined by Bryja et al. (2010), in addition 
to lineage M, newly defined from Mauritania by Mikula et 
al. (2020). Lineage A occurs between the Volta and Niger 
rivers, while lineage B is found on the left bank of the Niger 
River, with all records in the savannas of northern Nigeria, 
Cameroon, and southern Niger. The C+D clade occupies a 
wide area of the western Sudanian savannas, ranging from 
Senegal to eastern Ghana and Benin, where it overlaps with 
lineage A. Lineage D meets C1 along the Niger River in Mali, 
and lineage C2 (mostly corresponding to populations histori-
cally assigned to P. derooi) extends from Côte d’Ivoire, where it 
overlaps with C1, to Benin, where it meets lineage A. Finally, 
lineage M is restricted to the Saharan mountains of southern 
Mauritania. Commensal individuals are found in all lineages 
except lineage M. Twelve of our sequences show a similarity 
of 99-100% to lineage A, while three others match clade C, 
which largely corresponds to populations formerly identified 
as P. derooi. We refer to all these lineages collectively as Prao-
mys daltoni. An additional eleven specimens (unsequenced) 
were assigned to this species based on their morphological 
similarity to sequenced individuals.

Regarding Praomys misonnei, Nicolas et al. (2012) identi-
fied 120 haplotypes grouped into four major clades (I-IV). 
Clade  I is restricted to West Central Africa, Clade II occurs 
in Benin and Ghana, Clade III is limited to Nigeria, and 
Clade IV is found in Central and East Africa. Among our 
117 individuals of P. misonnei, 34 were sequenced and showed 
98-100% similarity with Clade II, which includes individuals 
from Benin and Ghana.

Genus Rattus Fischer, 1803

Rattus rattus Linnaeus, 1758 is easy to identify based on 
morphological grounds. Additionally, 15 specimens with 
molecular samples out of 23 Rattus rattus captured, all have 
100% similarity to GenBank reference sequences.
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Genus Stochomys Thomas, 1926

Stochomys longicaudatus Tullberg, 1893 is also easy to iden-
tify based on morphological grounds. However, our species 
identification was confirmed for five specimens of Stochomys 
longicaudatus out of six specimens captured with 96 to 100% 
similarity to GenBank reference sequence EU349786. This 
species has also recently been described for the first time from 
the Volta Region in eastern Ghana (Decher et al. 2021). A 
recent monograph summarises knowledge of the natural history 
of this rodent in West and Central Africa (Uebbing 2019).

Genus Uranomys Dollman, 1909

Our only specimen of Uranomys ruddi Dollman, 1909, a 
neonate, had 96.12% similarity to GenBank ON419658. 
Uranomys ruddi was first reported from Palimé, Togo (Petter 
1963) and subsequently from several other localities in the 
country (Robbins & Van der Straeten 1996; Schmidt et al. 
2008; Amori et al. 2016). It is rather patchily distributed in 
West Africa, hence fairly rare in collections. 

Family NESOMYIDAE Major, 1897

Genus Cricetomys Waterhouse, 1840

Our Cricetomys captures include seven specimens assigned 
to Cricetomys gambianus Waterhouse, 1840, Cricetomys sp. 
1 and Cricetomys sp. Of these seven specimens, three were 
successfully sequenced. Two sequences correspond to Crice-
tomys gambianus (94-99% similarity with GenBank accession 
JQ410195), and one to Cricetomys sp. 1 (99.61% similarity 
with GenBank accession JQ410208), as proposed in the re-
vision by Olayemi et al. (2012). We gather here under Crice-
tomis sp. three putative species, yet undescribed, which will 
be studied later. A dedicated taxonomic revision, including 
molecular data from all type specimens, is urgently needed 
to clarify the taxonomy of this genus. Given the difficulty of 
identifying these species based only on morphological data, 
we refer the four remaining specimens to Cricetomys sp., as 
no ethanol-preserved tissue samples were available for mo-
lecular analyses.

Family SCIURIDAE Fischer, 1817

Genus Funisciurus Trouessart, 1880

Only one specimen of Funisciurus leucostigma (Temminck, 
1853) JCK11056 (FMNH240867) was collected. It has 
already been published with the revision of the genus Funis-
ciurus (Curaudeau et al. 2025). That study demonstrated that 
F. leucostigma is the only rope squirrel species occurring in West 
Africa, including Togo. This study is based on pelage colora-
tion, museum material, citizen-science records, and ecological 

niche modelling. Accordingly, records previously attributed 
to F. pyrropus (Cuvier, 1833)  or F. anerythrus (Thomas, 1890) 
in Togo as included in the checklist of Amori et al. (2016), 
are now considered to refer to F. leucostigma. 

Genus Euxerus Thomas, 1909

Regarding Euxerus erythropus É. Geoffroy Saint-Hilaire, 1803 
we follow Kryštufek et al. (2016) in the use of Euxerus instead 
of Xerus. Their revision of African ground squirrels recognized 
Euxerus as a distinct genus within Xerini Osborn, 1910. 
Euxerus erythropus is a widespread West and Central African 
species typically associated with savanna and open woodland 
habitats, although it can also occur in cultivated areas (Her-
ron & Waterman 2004). Our only specimen was genetically 
close to GenBank sequence OR167493 (99.16% similarity). 

Order EULIPOTYPHLA Waddell, Okada & Hasegawa, 1999 
Family SORICIDAE Fischer, 1814

Genus Crocidura Wagler, 1832

Our Crocidura captures include 38 specimens assigned to five 
species-level entities, C. cf. jouvenetae (Heim de Balsac, 1958), 
C. obscurior Heim de Balsac, 1958, C. olivieri (Lesson, 1827) 
clade II, C. foxi Dollman, 1915, and Crocidura sp. 

There has been no comprehensive taxonomic revision 
of the complex formed by C. crossei (Thomas, 1895)  and 
C. jouvenetae. Crocidura jouvenetae was considered a sub-
species of C. crossei by Heim de Balsac & Meester (1977), 
Hutterer (1993) and Grubb et al. (1998), while Hutterer 
(2005) considers them as two distinct species based on 
the larger size of C. jouvenetae. However, Cytb  data sug-
gest that these species are not reciprocally monophyletic, 
highlighting the need for taxonomic revision of this spe-
cies complex (Igbokwe et al. 2019). Ten specimens from 
Togo cluster together and they form the sister clade of all 
specimens from Nigeria (96% sequence similarity). We 
followed the nomenclature used by Igbokwe et al. (2019) 
and named them C. cf. jouvenetae. One additional speci-
men for which Cytb sequence data was not available was 
morphologically assigned to C. cf. jouvenetae.

Five of our Crocidura sequences cluster with C. obscurior 
(96% similarity), a species complex reviewed by Jacquet 
et al. (2014). 

Jacquet et al. (2015) have demonstrated, based on a com-
bination of mitochondrial and nuclear data, that the species 
Crocidura olivieri Lesson, 1827 is polyphyletic and subdivided 
into five geographical clades with allopatric or parapatric dis-
tributions. Our eight sequences cluster with clade II (100% 
similarity with GenBank KF690215), which includes samples 
from Niger to Nigeria, west of the Niger River (Jacquet et al. 
2015; Igbokwe et al. 2019). Following the nomenclature 
adopted by Jacquet et al. (2015), we refer to these specimens 
as C. olivieri clade II.
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The C. poensis complex sensu Nicolas et al. (2019) is a mono-
phyletic group comprising nine distinct lineages (lineages I to 
IX) corresponding to nine species. Our nine sequences clearly 
fall within lineage IX (98-99% similarity with GenBank ref-
erence sequence MH805963) as defined by these authors, 
which they assigned to C. foxi.

Tissues were not available for the five Crocidura specimens 
referred to as Crocidura sp., which prevented molecular iden-
tification. We did not attempt a morphological assignment 
to avoid taxonomic confusion, given the high level of cryptic 
diversity reported within the genus Crocidura.

A complete list of examined material is provided in 
Appendix 2.

ECOLOGICAL RESULTS

A chi-square test was used to compare the effectiveness of 
the two main trapping methods used during the study: com-
bined snap and Sherman traps versus pitfall lines. A total 
of 419 individuals were captured with conventional traps 
over 11 680 trap-nights, whereas only 13 individuals were 
captured with pitfall traps over 419 trap-nights. Although 
conventional traps recorded more captures overall, the differ-
ence in capture success was not statistically significant when 
adjusted for sampling effort ( ² = 0.15, df = 1, p = 0.70). 

At Assoukoko, trap success was higher in cultivated fields, 
reaching 4.55% with conventional traps (Sherman and snap 
traps), compared to only 2.42% in the gallery forest using 
the same method. In the gallery forest, pitfall traps recorded 
a higher trap success (3.09%) than conventional traps. At Di-

guingue, trap success was comparable between gallery forests 
(1.96% with conventional traps, 3.12% with pitfall traps) 
and cultivated fields (2.03% with conventional traps). The 
semi-deciduous dense forest at Diguingue showed the high-
est trap success with conventional traps (4.17%). At Yegue, a 
contrasting pattern was observed: trap success was very high 
in cultivated fields (9.71% with conventional traps), followed 
by the semi-deciduous dense forest (6.71%), while a marked 
decline was seen in the gallery forest (1.29%). Overall, across 
the three sites, Yegue exhibited the highest trap success in 
cultivated fields.

COMPARISON OF SPECIES RICHNESS BETWEEN HABITATS 
AND LOCALITIES

Species richness varied notably across habitat types. At Assouk-
oko, gallery forest harbored the highest species richness, with 
11 small mammal species identified among the 46 individuals 
captured. These included eight rodent species and three shrew 
species, namely C. foxi, C. cf. jouvenetae, and C. obscurior. In 
contrast, cultivated areas supported only five species, all of 
which were rodents, with no shrews recorded. Rattus rattus 
was by far the most frequently captured species in these areas, 
with 17 individuals, followed by four Lemniscomys striatus, 
four Praomys daltoni, and one Mus minutoides.

At Diguingue, a similar pattern was observed. Gallery 
forest exhibited higher species richness, with 15 species re-
corded, including 11 rodents and four shrews, from a total 
of 71 captures. The shrew species identified were Crocidura 
foxi, C. cf. jouvenetae, C. obscurior, and C. olivieri clade II. 
Additionally, there was a capture of two individuals assigned 
to Mus (Nannomys) sp. by their morphology. Cultivated areas 
hosted 11 species, including two shrews (C. cf. jouvenetae and 
C. olivieri clade II). Although the semi-deciduous dense forest 
was less intensively sampled (only eight captures), it revealed 
the presence of four rodent species, but no shrews.

At Yegue, however, cultivated areas exhibited the highest 
species richness, with 12 species recorded, including three 
shrews: C. foxi, C. cf. jouvenetae, and C. olivieri clade II. 
Mastomys was by far the most dominant genus, with 89 
individuals out of 138 total captures. The semi-deciduous 
forest hosted 10 species, including two shrew species, 
while the gallery forest also supported eight species but 
with a different species composition. In this latter habitat, 
four shrew species were recorded C. foxi, C. cf. jouvenetae, 
C. obscurior, and C. olivieri clade II alongside only four 
rodent species.

SPECIES DISTRIBUTION HABITAT

In addition to overall species richness, the distribution of 
species across habitats and sites reveals ecological preferences 
and potential indicators of anthropogenic disturbance. Spe-
cies associated with forested habitats were generally absent 
from cultivated areas. Several rodents, including Hylomyscus 
pamfi, Stochomys longicaudatus, Gerbilliscus sp., and Lophuro-
mys sikapusi, were captured exclusively in gallery or semi-
deciduous dense forests. Similarly, of the 117 individuals 
of P. misonnei captured across the three sites, only six were 
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found in cultivated areas, and even then, only within plots 
located inside the core of gallery forest formations, indicat-
ing a strong affinity for intact forest habitat. Cricetomys sp. 
1 was also restricted to gallery forest.

Among other forest-dwelling species, a single Graphiu-
rus sp. A was captured in gallery forest, while Mus baoulei 
and Funisciurus leucostigma were each represented by one 
individual also in this habitat. 

Species with broad ecological distributions were captured 
in both natural and modified habitats. Praomys daltoni was 
present at all three sites and occupied a variety of habitats. 
Cricetomys gambianus showed high ecological flexibility, be-
ing recorded in gallery forest, semi-deciduous dense forest, 
and cultivated areas at both Assoukoko and Yegue. Lemnis-
comys striatus occurred across the three sites and across all 
habitat types, and Mus minutoides was likewise found in all 
habitats surveyed.

Species primarily associated with anthropogenic environ-
ments were also identified. Rattus rattus was found at As-
soukoko, Diguingue, and Yegue, and exclusively in highly 
anthropized cultivated areas, often near human settlements. 
Lemniscomys macculus and Graphiurus kelleni were captured 
only in cultivated areas, suggesting adaptation to disturbed 
or open habitats. However, since this is a single capture for 
these species, we cannot pronounce on their preferred habitat. 
Uranomys ruddi was also captured only once, in a cultivated 
area at Diguingue.

Within the genus Mastomys, M. erythroleucus was markedly 
more abundant than M. natalensis across all sites and habitats: 
97 individuals versus one at Yegue, 12 versus two at Digu-
ingue, and one versus none at Assoukoko. Both species were 
found in multiple habitat types, although M. erythroleucus 
appeared more generalist and dominant.

Shrews (Crocidura) displayed variable patterns. C. foxi, C. cf. 
jouvenetae, and C. obscurior were widely distributed across all 
sites and habitats, indicating ecological plasticity. In contrast, 
C. olivieri clade II was captured in multiple habitats of Digu-
igue and Yegue but not captured at Assoukoko. 

Species richness varied according to the sites and habitat 
types surveyed (Table 3). However, the rarefaction curves 
(Fig. 2) indicates that species richness did not reach an as-
ymptote at any of the three sampled sites, as evidenced by 
the absence of a plateau. This is particularly marked for the 
sites of Assoukoko and Diguingue. Thus, species richness 
comparisons among sites and habitats should be considered 
with caution. Despite this limitation, several patterns emerge 
regarding species distributions. Certain species were found 
exclusively at a single site. For example, Graphiurus kelleni, 
G. sp. A, and Cricetomys sp. 1 were recorded only at Diguingue, 
while Uranomys ruddi, Funisciurus leucostigma, and Lemnis-
comys macculus were exclusive to Yegue. Likewise, Euxerus 
erythropus was found exclusively at Assoukoko. However, all 
these species were represented by only a single individual, 
with the exception of L. macculus, for which two individu-
als were captured. Given their low capture numbers, these 
species can be considered rare in the sampled communities. 
Consequently, the absence of certain species at other sites 

does not necessarily indicate true absence, but may instead 
reflect low detection probabilities due to rarity or insufficient 
sampling effort.

Species that showed a broad distribution across all sites 
include the rodents Mus minutoides, Lemniscomys striatus, 
Praomys daltoni and shrew species Crocidura foxi and C. cf. 
jouvenetae, indicating broad ecological tolerance.

MONITORING OF LEIMACOMYS BUETTNERI

No specimen of L. buettneri was captured despite targeted 
monitoring over several months in Diguingue. Our study 
was limited by the fact that we did not use insects as bait, 
although the species is known to be insectivorous. However, 
we included in our bait smoked fish allowing us to capture 
other insectivorous species, such as shrews. According to Di-
eterlen (1976, 2013), L. buettneri is known only from two 
specimens probably collected in the forest-savanna transition 
zone (ecotone) near the historical Bismarckburg, rather than 
in dense forest. This species could thus be associated with 
more open, intermediate habitats rather than strictly forested 
areas. Furthermore, no specimens have been captured in over 
a century despite targeted searches in dense forests. By con-
trast, other strictly forest-dwelling species, such as Hylomyscus 
pamfi, Stochomys longicaudatus, and even the rare Malacomys 
edwardsi (Nicolas-Colin & Hounmavo, unpublished data, 
November 2025), were regularly captured in the same sites 
using the same methods. This supports the idea that the ab-
sence of L. buettneri could be due to its habitat preferences 
rather than methodological limitations.

CONTRIBUTION OF THE LOCAL COMMUNITY

The local community actively participated in this inventory 
by capturing 20 small mammal specimens, representing 
13 species.

At Assoukoko, nine individuals were collected, including 
five Rattus rattus, one Praomys daltoni, one Mus minutoides, 
and one E. erythropus, all from the same cultivated habitat; 
one C. gambianus was collected in gallery forest.

At Diguingue six specimens were collected by the commu-
nity, including three individuals from the genus Graphiurus: 
the first, G. kelleni (JCK11281) from cultivated area, the 
second Graphiurus sp. B (AH201), also from cultivated area, 
the third, Graphiurus sp. A, (JCK11228) from gallery forest. 
Additionally, one Mastomys natalensis, one Lemniscomys striatus, 
and one Gerbilliscus sp. were captured, the two first species, 
in cultivated areas and the last in gallery forest.

At Yegue, five individuals were captured  by the community, 
including two Lophuromys sikapusi and one Funisciurus leu-
costigma in the gallery forest, as well as one Mus minutoides 
and one Crocidura olivieri clade II in cultivated areas.

The involvement of the local community proved to be valu-
able, as it led to the capture of individuals from five species 
that were not recorded using conventional traps (Sherman 
and snap traps) or pitfall traps: G. kelleni, Graphiurus sp. B, 
Graphiurus sp. A, Euxerus erythropus and Funisciurus leu-
costigma. Their contribution thus significantly enriched the 
faunal inventory.
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DISCUSSION

NEW RECORDS FOR TOGO AND RANGE EXTENSION

We captured 23 rodent species and five shrew species in 
Assoukoko Forest. Among these 28 species recorded in this 
survey, five are reported for the first time in Togo. Four of 
them are already known to science, Crocidura cf. jouvenetae, 
C. obscurior, Lemniscomys macculus and Gerbilliscus sp. which 
is the lineage cleary delimited by Granjon et al. (2012), but 
not yet formally described, while the fifth is a potentially 
new species belonging to the genus Graphiurus.

The presence of C. cf. jouvenetae in Togo is not surprising, 
as the species is well documented in West Africa, particularly 
in Côte d’Ivoire, Guinea, and Liberia (Akpatou et al. 2019; 
Denys et al. 2021) and it was recently reported in Nigeria by 
Igbokwe et al. (2019). This latter record extended its range 
eastward, making its presence in Togo plausible. 

Regarding C. obscurior, a typically forest-dwelling species, 
Jacquet et al. (2014) examined its genetic and morphological 
diversity in Guinea, Liberia, Côte d’Ivoire, and southwestern 
Ghana. The Mammalian Diversity Database (https://www.
mammaldiversity.org) and Hutterer (2005) suggest that this 
species may also be present in Nigeria. This hypothesis is based 
on the record by Hutterer & Happold (1983) of an African 
pygmy shrew called C. bottegi, a species now considered to be 
endemic to East Africa. Our record from central Togo repre-
sents a significant eastward extension of the known range of 

C. obscurior beyond that documented by Jacquet et al. (2014). 
This finding aligns with the hypothesis that C. obscurior is the 
pygmy shrew present in Nigeria. However, molecular data 
would be required to confirm this identification. 

The discovery of L. macculus in Togo (in the gallery forest 
of Yegue) is also novel, although its presence has been previ-
ously confirmed in western Côte d’Ivoire (Lamto), Guinea, 
southwestern Ghana, and Benin (Hánová et al. 2021). 

The discovery of Gerbilliscus sp. in Togo is also not a surprise 
because Granjon et al. (2012) have already reported it from 
Guinea, Côte d’Ivoire, and Benin. Our results once again 
highlight the existence of this lineage and also highlight the 
urgency of obtaining authorisation for sequencing the tis-
sues of type specimens of Gerbilliscus kempi and Gerbilliscus 
giffardi, and all their synonyms, in order to proceed with the 
formal identification of this lineage, clearly defined since 
2012 by Granjon et al., but which has remained without 
valid taxonomic status since then. It should also be noted 
that Gerbilliscus kempi and G. guineae have previously been 
reported from Togo (Amori et al. 2016), further emphasizing 
the taxonomic complexity of Gerbilliscus in the region and 
the need for molecular data from type material to resolve 
species limits.

Finally, the most remarkable finding concerns one Graphiu-
rus specimen (JCK11238) whose sequence is very different 
from all Graphiurus sequences available in GenBank. The 
closest similarity (83.61%) was obtained with Spermophilus. 

FIG. 3. — Dorsal and ventral views of three specimens of the genus Graphiurus Smuts, 1837: from left to right, JCK11281 (G. kelleni (Reuvens, 1890)), AH201 
(Graphiurus sp. B), and JCK11238 (Graphiurus sp. A). Scale bar: 1 cm. Photo credit: Arnaud Delapré (MNHN, France).
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Graphiurus is the sole current genus for dormice in sub-Saha-
ran Africa, but the taxonomy of its species remains unstable 
(Holden 1996; Holden & Levine 2009; Monadjem et al. 
2015). Currently 15 species are recognized as valid, but 121 
species names are available in Mammalian Diversity Database 
(https://www.mammaldiversity.org), and there is no well-
supported molecular phylogeny allowing the evaluation of 
species boundaries using the phylogenetic species concept. 
Our preliminary results suggest that we have captured in 
Togo either a species new to science (or genus, as the branch 
is deeply divided) or a species for which there is not refer-
ence sequence yet in Genbank. A revision of this genus based 
on molecular data is urgently needed. The availability of the 
two Graphiurus sequences, one of which is unknown in the 
Genbank database and the other referring to G. kelleni, will 
contribute to this revision. Examination of morphology, tail 
shape, and coloration of ventral fur, support the possibility 
that the third specimen of Graphiurus (AH 201), for which it 
was not possible to perform DNA sequencing, may represent 
a third species of Graphurius from our surveys (Fig. 3). Given 
the low number of dormice specimens in museums around 
the world, this inventory enriches museum collections of 
African dormice. 

MOLECULAR CONFIRMATION 
OF PREVIOUSLY REPORTED SPECIES

Beyond these five taxa reported for the first time in Togo, 
including a species of African dormouse potentially new to 
science, our results provide the first molecular evidence for 
several other taxa previously reported from the country. For 
instance, until now, Mus baoulei was known in Togo only 
from a single specimen collected at Ounabé in the Akposso 
Mountains, mentioned by Robbins & Van der Straeten (1996) 
and cited by Amori et al. (2016). Our study provides the 
first molecular confirmation of the presence of M. baoulei in 
Togo, based on seven sequences clearly assigned to MOTU12 
of Bryja et al. (2014), which unambiguously corresponds to 
this species. 

In addition, the identification of 16 genotyped individu-
als of Mus minutoides, with sequences clustering within 
MOTU27 of Bryja et al. (2014), expands knowledge of its 
range. Although this species was reported by Amori et al. 
(2016) from specimens collected at Pewa, Pagala, Ezimé, 
and Agou (deposited at MRAC), it was absent from the 
species list of Robbins & Van der Straeten (1996), and was 
considered absent from West Africa by Musser & Carleton 
(2005). Our results thus unequivocally confirm the presence 
of M. minutoides in Togo.

Similarly, our study confirms the presence of Cricetomys 
gambianus in central Togo, based on two new sequences. 
Although sequences of C. gambianus from northern Togo 
were already available thanks to the work of Olayemi et al. 
(2012), our data represent the first molecular confirmation 
for central Togo.

Even more remarkable is one of our sequences that clusters 
with Cricetomys sp. 1, an undescribed lineage identified by 
Olayemi et al. (2012). This lineage had, until now, only been 

detected in southern Togo. The capture of our specimen in the 
central region significantly extends the known range of this 
cryptic taxon. According to the distribution maps published 
by these authors, C. gambianus has a predominantly savanna 
distribution in West Africa, whereas Cricetomys sp. 1 is associ-
ated with forest habitat. Our findings thus indicate that both 
taxa occur sympatrically in central Togo. This range exten-
sion may also have been facilitated by recent anthropogenic 
environmental changes, including deforestation and climate 
change, which are known to affect habitat connectivity and 
species distributions in West Africa.

Our study also provides the first molecular confirmation 
for several other taxa previously identified based on mor-
phology only in Togo, including: Stochomys longicaudatus, 
Uranomys ruddi, Rattus rattus, Exerus erythropus, and Funis-
ciurus leucostigma. Finally, two species of the genus Crocidura, 
C. olivieri clade II and C. foxi, although reported in Togo 
by Amori et al. (2016), are confirmed for the first time with 
molecular data. 

SQUIRREL SPECIES SAMPLING LIMITATIONS 
Only two squirrel species were captured: Funisciurus leucostigma 
and Euxerus erythropus. The presence of F. leucostigma in Togo 
was not explicitly anticipated by Amori et al. (2016), as no 
voucher specimen or genetic sequence was available prior to 
our study. Amori et al. (2016) listed F. pyrropus from Bis-
markburg in Togo based on a specimen housed at the ZMB 
and F. anerythrus from Dapaong. Funisciurus leucostigma has 
historically been treated as a subspecies of F. pyrropus, but 
Curaudeau et al. (2025) clarified that F. leucostigma is the 
only Funisciurus species occurring in West Africa, including 
Togo, whereas F. anerythrus and F. pyrropus are restricted to 
Central Africa east of the Sanaga River. Thus, our record 
confirms F. leucostigma in the country and likely reassigns 
the historical ZMB specimen from Bismarckburg previously 
identified as F. pyrropus to F. leucostigma. This also reinforces 
that F. anerythrus probably does not occur in Togo, a point 
consistent with previous assessments (Amori et al. 2016; Thor-
ington & Hoffmann 2005). Therefore, the specimen collected 
in Dapaong, which is assigned the name F. anerythrus, would 
probably be F. leucostigma. 

The number of squirrel species we captured is significantly 
lower than the six squirrel species (F. leucogenys Waterhouse, 
1842; F. pyrropus Cuvier, 1833; F. substriatus de Winton, 
1899; Heliosciurus gambianus Waterhouse, 1842; H. rufobra-
chium Waterhouse, 1842 and Protoxerus stangeri Waterhouse, 
1842) reported in Togo by Amori et al. (2016) as potentially 
present in forest Zone IV. This underestimation is likely due 
to our trapping methods. Medium-sized Sherman traps and 
ground-based snap traps are largely ineffective at capturing 
arboreal species of this size. More suitable methods, such as 
large Sherman or Tomahawk traps placed in trees or the use 
of shotguns are necessary for better coverage of these taxa 
(Jacques et al. 2017). In addition, widespread deforestation 
and intense hunting pressure on squirrels in the region may 
have contributed to their low capture rates, as these pressures 
can reduce local abundance and increase trap wariness.



755 

Small terrestrial mammal inventory of Assoukoko forest (Togo)

INDICATORS OF HABITAT DISTURBANCE 
The high frequency of Mastomys erythroleucus and M. na-
talensis (113 individuals out of 452 captures) indicates a 
high level of habitat disturbance. Mastomys erythroleucus is 
a generalist species typically found in dry or moist savan-
nas and agricultural areas (Brouat et al. 2007), with strong 
ability to colonize disturbed habitats (Assefa & Chelmala 
2019). This pattern was particularly pronounced at the 
Yegue site, where 97 individuals of M. erythroleucus and 
only one M. natalensis were captured. The dominance of 
these species, often associated with agricultural or heavily 
anthropized landscapes, is consistent with local accounts 
of recent vegetation degradation. Similarly, the capture of 
several Rattus rattus individuals, an allochthonous, highly 
synanthropic species, reflects increased anthropogenic dis-
turbance at the site. According to local residents, R. rattus 
was not observed in the area a decade ago suggesting recent 
human-mediated introduction.

CONSERVATION VALUE OF ASSOUKOKO FOREST 
The remarkable small mammal diversity of Assoukoko For-
est highlights the importance of this protected area for ter-
restrial mammal conservation. Despite increasing pressure 
from human activities, including charcoal production and 
agricultural expansion, this forest continues to support a 
diverse and ecologically representative small mammal com-
munity. However, there are severe threats. Some sections of 
the Yegue River gallery forest are only 10-15 m wide as farm-
ers routinely set fires to encourage agricultural growth, and 
this slowly but steadily destroys this vital and limited habitat. 
Dowsett-Lemaire & Dowsett (2011) similarly reported that 
the forest remains a refuge for many bird species despite 
intense deforestation pressures. The coexistence of forest 
species like the shrews Crocidura obscurior, C. cf. jouvenetae, 
and rodents like Hylomyscus pamfi, Praomys misonnei, and 
Cricetomys sp. 1 supports this hypothesis. These species are 
sensitive to fragmentation and disturbance, and their pres-
ence suggests stable and high-quality forest habitat (Nicolas 
et al. 2010; Jacquet et al. 2014).

Thus, despite the obvious signs of degradation, the As-
soukoko forest retains high ecological value, especially for 
forest species. As such, it deserves special attention in terms 
of conservation, sustainable management, and long-term 
monitoring efforts.

MONITORING AND THE ABSENCE 
OF LEIMACOMYS BUETTNERI

No individuals of Leimacomys buettneri were captured de-
spite consistent sampling efforts conducted at Diguingue 
sites over an eight-month period. This absence suggests local 
extirpation of the species. The type locality of L. buettneri, 
historically referred to as Bismarckburg, corresponds today 
to the Adélé area. However, the precise location of collection 
was never clearly documented, leaving room for multiple 
hypotheses regarding its actual distribution. It is possible 
that the original specimens were collected from a different 
area than what is currently identified as Bismarckburg. An-

other hypothesis is that the species may have taken refuge 
in the relatively well-preserved sacred forests near Pagala. 
It is possible that L. buettneri is a savanna species. In this 
context, it would be advantageous to conduct targeted sur-
veys in the Pagala region, as well as in poorly explored areas 
of ecoregion IV, including the forests of Misahohé, Akloa, 
and Deux Bena, and especially targeting savanna habitats.
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Genus Species IUCN Number of specimens Museums
Atelerix albiventris LC 39 NMNH
Graphiurus crassicaudatus LC 1 NMNH
Graphiurus kelleni LC 8 NMNH
Graphiurus nagtglasii LC 9 NMNH, MNHN
Atherurus africanus LC Not mentioned Not mentioned
Arvicanthis LC Not mentioned MRAC
Dasymys rufulus LC 2 MNHN
Gerbilliscus kempi LC Not mentioned MRAC, MNHN
Grammomys kuru LC Not mentioned NMNH, MNHN
Hylomyscus LC 21 MNHN
Leimacomys buettneri DD 2 ZMB
Lemniscomys striatus LC Not mentioned NMNH, MRAC
Lophuromys sikapusi LC Not mentioned NMNH, MRAC
Mastomys erythroleucus LC Not mentioned NMNH, MRAC
Mastomys natalensis LC 2 NMNH
Mus minutoides LC Not mentioned MRAC
Mus muscoloides LC 44 NMNH, ZMB, MNHN, MRAC
Mus setulosus LC 3 NMNH, MNHN
Praomys daltoni LC 3 MRAC
Praomys derooi LC Not mentioned MRAC, NMNH, MNHN
Praomys misonnei LC Not mentioned Not mentioned
Praomys tullbergi LC Not mentioned MRAC, NMNH
Taterillus gracilis LC Not mentioned NMNH, MRAC
Uranomys ruddi LC Not mentioned NMNH, MRAC
Cricetomys sp. LC Not mentioned NMNH
Cricetomys gambianus LC Not mentioned NMNH, ZMB
Dendromus messorius LC Not mentioned Not mentioned
Funisciurus leucogenys LC 6 ZMB, NMNH
Funisciurus pyrropus LC Not mentioned ZMB
Funisciurus substriatus LC Not mentioned ZMB, NMNH
Heliosciurus gambianus LC Not mentioned ZMB, NMNH
Heliosciurus rufobrachium LC Not mentioned NMNH
Protoxerus stangeri LC 6 ZMB, NMNH
Euxerus erythropus LC Not mentioned ZMB, NMNH
Thryonomys swinderianus LC 12 ZMB
Crocidura crossei LC 3 NMNH
Crocidura grandiceps LC 2 NMNH
Crocidura lamottei LC Not mentioned Not mentioned
Crocidura olivieri LC 6 NMNH, MNHN
Suncus megalura LC Not mentioned Not mentioned

APPENDICES

APPENDIX 1. — List of non-volant mammal species reported by Amori et al. (2016) from ecological zone IV of Togo. IUCN indicates the conservation status ac-
cording to the International Union for Conservation of Nature Red List (LC, least concern; DD
voucher specimens reported by Amori et al. (2016). Museums indicates the institution(s) holding the voucher specimens. Abbreviations: MNHN, Muséum national 
d’Histoire naturelle, Paris; MRAC, Musée royal de l’Afrique centrale, Tervuren; NMNH, National Museum of Natural History, Washington, D.C.; ZMB, Museum für 
Naturkunde, Berlin. “Not mentioned” indicates that the information was not provided by Amori et al. (2016).
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