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Abstract

Long-term ecological data are of paramount importance to document the

effects of global changes on biodiversity and dynamics of populations and com-

munities. The site of Bandia, 70 km southeast of Dakar in western Senegal, has

been the scene of numerous ecological studies since the 1970s. In the frame of

projects led by researchers of the Institut de Recherche pour le Développement

(IRD), rodent populations were monitored at various periods using capture-

mark-recapture (CMR) protocols on trapping grids that yielded important data-

sets on population dynamics and ecology of the main species present. Among

them, the Guinea Multimammate Rat Mastomys erythroleucus proved to repre-

sent the dominant species. Thus, CMR data were collected on M. erythroleucus

between (i) November 1975–March 1981, (ii) January 1983–October 1986,

(iii) January 1997–April 2001, and (iv) June 2007–June 2012. Raw data from

the 1975–1981 period were not available, but those from the three other

periods are now in the IRD data repository DataSuds at https://doi.org/10.

23708/YEA5AR. They represent 2556 (re)captures of 1296 M. erythroleucus

individuals. They include the identity of each animal captured with some bio-

logical attributes (sex, weight at first capture, and reproductive activity), exact

date and point of capture (via a trap-specific code) at each trapping occasion,

and additional comments that may help to interpret the data. This dataset con-

cerning one of the most widespread rodent species of the Sahelo-Sudanian bio-

climatic belt provides information that can be used to address various

questions such as outbreak prediction or effects of climate change. The com-

plete data set for this abstract published in the Data Article section of the jour-

nal is also available in electronic format in MetaCat in JaLTER at http://db.

cger.nies.go.jp/JaLTER/metacat/metacat/ERDP-2024-05.1/jalter-en.
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1 | INTRODUCTION

The interest of long-term datasets to study changes in
ecological communities has been acknowledged repeat-
edly (see Lindenmayer et al., 2012; Magurran et al., 2010,
among others). Long-term time series are also key in
understanding populations trends, such as population
cycles of small rodents that undergo regular or irregular
outbreaks as shown by Andreassen et al. (2020) both on
temperate and tropical species. Capture-mark-recapture
(CMR) protocols are of particular value in this respect, as
they enable to access life history parameters at the indi-
vidual level in the populations studied. Population size,
survival, recruitment can be computed from such CMR
data, and the factors acting on them evaluated, as
exposed in details in Lebreton et al. (1992) or Pradel
(1996). In tropical rodents, CMR data have represented
the basis for fruitful hypotheses on the determinism of
Mastomys rat population cycles and outbreak occurrence,
both in Senegal (Hubert et al., 1978, Hubert, 1982, on
Mastomys erythroleucus) and Tanzania (Leirs et al., 1996,
1997, on Mastomys natalensis). This genus comprises spe-
cies of particular concern for human activities and
health, as major pests for crops and stored foodstuffs
(Stenseth et al., 2003) as well as reservoirs of zoonotic dis-
eases (Gratz, 1997). Understanding their ecology in vari-
ous contexts is thus a priority in order to be able to
control their populations using ecologically- based man-
agement methods (Singleton et al., 1999).

In Senegal as inmost of the Sahelo-Sudanian bio-climatic
belt, M. erythroleucus often represents one of the dominant
species in savanna small mammal communities (see Bâ
et al., 2013; Granjon et al., 2004, and references therein). This
is the case in Bandia, a site situated ca. 50 kmwest-southeast
of Dakar that has been selected in the 70s as a pilot area for
the study of ecological and epidemiological interactions in
the Sahel (see introduction of Hubert, 1982). The study area
was formerly part of the « Bandia forest » which was classi-
fied as such in 1933, and submitted to a management plan in
1953 (i.e., subdivided in plots for firewood and timber exploi-
tation/plots for reforestation, together with a ban on live-
stock wandering). However, this regulation was hardly
respected, and logging, fuelwood collection, poaching and
wandering of livestock regularly occurred, leading to a pro-
gressive degradation of the environment until 1990 when the
site was erected as the first private natural reserve of Senegal.
From there, a 1500 ha fenced area further extended to

3500 ha in 2006 has permitted the regrowth of trees/shrubs,
the reintroduction of large mammals and overall, the regen-
eration of a typical Sahelo-Sudanian tree savanna (see maps
and details in Vincke et al., 2005 and Samb et al., 2020).

On this site, CMR data were collected on various
trapping grids, close to each other and of different sizes
and configurations, during sessions usually separated by
1–4 months, at four distinct periods: (i) November
1975–March 1981 (Hubert, 1982), (ii) January 1983–
October 1986 (Crespin et al., 2012; Duplantier & Gran-
jon, 1988; Granjon, 1987), (iii) January 1997–April 2001
(Bâ, 2002), and (iv) June 2007–June 2012 (see http://
vminfotron-dev.mpl.ird.fr:8080/bandia2_2/index.htm).
Raw data from the 1975–1981 period are no longer avail-
able, but they have been exploited in details by
B. Hubert and his collaborators (see Hubert, 1982;
Hubert & Adam, 1983, 1985), and various population
data on M. erythroleucus are provided in the annexes of
Hubert (1982). The raw data collected and gathered here
correspond to the three other periods (starting in 1983).
They can be used to study population dynamics (includ-
ing abundance, density, survival, and age composition),
breeding cycle and small-scale movements. Combined
with information on climate (and especially rainfall),
vegetation or any other variable of interest, they may
serve to test hypotheses linked to interindividual rela-
tionships within populations as well as to the determi-
nants of abundance cycles in rodents, including those
related to global change consequences. Correlative stud-
ies in population genetics could also be envisaged, espe-
cially for the 2007–2012 period where toe/ear samples
removed for individual marking were systematically
kept in ethanol.

2 | DATA DESCRIPTION

2.1 | Identifier

ERDP-2024-05.

2.2 | Contributor

2.2.1 | Dataset owner and creator

Laurent Granjon (email: laurent.granjon@ird.fr)
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2.2.2 | Contact person

Laurent Granjon (email: laurent.granjon@ird.fr)

2.3 | Geographic coverage

The trapping grids sampled at the different periods were
all located in a circle of 500 m radius centered on
14.559� N/17.014� W, 3.5 km south-southeast of the city
of Sindia and 17 km north-northwest of Mbour city cen-
tre on National Road 1 (Figure 1). They were set in
spaces that are representative of the surrounding envi-
ronment, easy to access and outside the area open to the
public of the wildlife reserve. It is a typical Sahelo-Suda-
nian, sublittoral area with oceanic influences, character-
ized by a long dry season between November and May

and a short rainy season between June and September
(Figures 2 and 3), with mean annual rainfall of
ca. 500 mm.

2.4 | Temporal coverage

The CMR trapping sessions organized during the three
periods concerned by this compilation occurred as
follows:

• Period 1984–1986: in January, April, August, and
November 1984, February and December 1985, April,
July, and October–November 1986 (9 sessions).

• Period 1998–2001: July and November 1998, April,
July, and November 1999, April, July, and November
2000, April 2001 (9 sessions).

FIGURE 1 Map of Africa (a) locating Senegal (b) and situation map of the study area (c) with location of the grids sampled for rodents

at the different study periods (N1 = National Road 1; map retrieved from OpenStreetMap at: https://www.openstreetmap.org/relation/

192775#map=7/14.477/-14.548).

GRANJON ET AL. 3
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• Period 2007–2012: June, September, and December
2007, March, June, September, and December 2008,
March, June, September, and December 2009, March,
June, September, and December 2010, March, June,
September, and December 2011, March and June 2012
(21 sessions).

2.5 | Methods

Capture-Mark-Recapture was conducted on square or
rectangular grids of parallel trap lines spaced at a set

distance apart. In the study by Hubert (1982), as well as
during the 1984–1986 period (Granjon, 1987), the grids
comprised 21 lines (A-U) of 21 traps (1–21), with an inter-
traps and inter-lines distance of 10 m, thus covering a
200 � 200 m (4 ha) area. In the 1998–2001 period
(Bâ, 2002), a smaller grid was sampled, consisting of four
lines (A–D) of 10 traps (1–10), with an inter-traps distance
of 10 m and an inter-lines distance of 20 m, yielding a grid
area of 0.54 ha (60 � 90 m). Between 2007 and 2012, the
grid comprised 15 lines (A–O) of 19 traps (1–19), with
inter-traps and inter-lines distances of 10 m, hence a grid
area of 2.52 ha (140 � 180 m). Traps were placed at the

FIGURE 3 Mastomys erythroleucus density variations and monthly rainfall in the four periods when capture-mark-release on trapping

grids were conducted: (a) 1975–1981 (data from Hubert, 1982), (b) 1984–1986, (c) 1998–2001, and (d) 2007–2012 (data from this data article).

Black points and red dotted line = M. eryhtroleucus density (number of individuals caught per hectare); blue histograms = monthly rainfall

(mm); bold numbers above histograms = annual rainfall (mm).

FIGURE 2 Photographs of

the Bandia Nature Reserve;

(a) From National Road 1, after

the rainy season (November),

showing the fence; (b) Inner part

of the Reserve at the end of the

dry season (June).

4 GRANJON ET AL.
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best available spot (e.g., under a bush, along a fallen tree,
or in front of an apparently active burrow) within ca. 1 m
distance of the grid node. In all instances, trapping ses-
sions lasted 6 days, including five nights during which
M. erythroleucus captures occurred. The traps used were
wire-meshed, single-capture live-traps (Manufrance©
before 1998, then locally-made), (re)baited every after-
noon with peanut butter, and checked every morning.

At first capture, each rodent was individually marked
by toe and/or ear clipping, and the following data were
recorded: location on grid, weight (to the nearest gram,
using a Pesola© brand scale), sex; position of testes for
the males (scrotal or abdominal); for the females, vagina
perforate or not, nipples small or large (and possibly lac-
tating), pregnant or not (as assessed visually or via palpa-
tion). The remarks “young adults” and “juveniles” have
been mentioned at one occasion, in April 1986, for indi-
viduals that were not weighed. These field observations
were based on size and general appearance of the individ-
uals concerned and are only indicative of a general age
class, in the absence of any quantitative data. On recap-
ture during the same trapping period, only the number
and location were routinely recorded.

2.6 | Data structure

2.6.1 | Data files

The raw information described above (§ 2.5) was avail-
able for the three last periods and is deposited as a series

of 39 tab-separated values (tsv) files (YYYY-MM_Ban-
dia_CMR.tsv), each corresponding to a trapping session
(see § 2.5), at in DataSuds repository (IRD, France) at
https://doi.org/10.23708/YEA5AR.

These files primarily give access to the numbers of
M. erythroleucus individuals caught at each trapping
session. To illustrate how these numbers vary across
time, the corresponding density variations (numbers
of individuals caught divided by the area covered by
the grid at each session) are shown on Figure 3
together with monthly rainfall data collected in the
nearby city of Mbour by the National Agency for Civil
Aviation and meteorology (ANACIM), as used in Dia-
llo et al. (2022). Data from Annex 1 of Hubert (1982)
are also shown for the period 1975–1981. Rainfall of
the year prior to the survey period is important, as
reproduction, hence demographic cycle and especially
density at year n + 1, is highly dependent on rainfall
of year n.

2.6.2 | File format

Data files are encoded in UTF-8, in TSV format.

2.6.3 | Variable and unit definitions

The variable names and meanings as well as the content
of the data files and the codes used are described in
Table 1.

TABLE 1 Variable names and content, with meaning of the different codes used.

Variable name Variable content / meaning Meaning of the different codes used

Id# Individual identifier Number = combination of toe clipping (units and tens) and ear
notching (hundreds)
NoId#: Concerns individuals found dead at first capture

New/Recapt. Indicate whether the individual is caught for the
first time or recaptured from a previous session

In case or recapture, the session of first capture is mentioned

Species Name of species All specimens belong to Mastomys erythroleucus

Sex male or female (or unidentified) M: Male; F: Female; ?: unidentified

Sex. Act Indicate whether the individual is sexually active
or not

+: sexually active (i.e. males with scrotal testes; females with
perforate vagina, pregnant or lactating)
-: sexually inactive (i.e. males with abdominal testes; females
with closed vagina and neither pregnant nor lactating)
+/�: intermediate / ambiguous
?: not indicated

Weight Individual mass, to the nearest gram -

JJ/MM/YY Dates of trap checking The codes refer to the capture points identified by the identifier
of lines (capital letters) and traps (numbers) in the trapping grid
A1—A21 to U1—U21 in 1984–1986
A1—A10 to D1—D10 in 1998–2001
A1—A19 to O1—O19 in 2007–2012

GRANJON ET AL. 5
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2.7 | Accessibility

2.7.1 | License

CC BY 4.0.

2.7.2 | Location of storage

The data and related documentation that support the
findings of this study are openly available in DataSuds
repository (IRD, France) at https://doi.org/10.23708/
YEA5AR. Data reuse is granted under CC-BY license.

The data is also available in JaLTER MetaCat at
http://db.cger.nies.go.jp/JaLTER/metacat/metacat/ERDP
-2024-05.1/jalter-en.

2.8 | Publications

Bâ K., 2002. Systématique, écologie et dynamique des
populations de petits rongeurs potentiellement réservoirs ou
hôtes de virus au Sénégal. Mémoire de diplôme EPHE,
Montpellier, 126 p.

Crespin L., Duplantier, J.M. & Granjon, L., 2012.
Demographic aspects of the island syndrome in two Afro-
tropical Mastomys rodent species. Acta Oecologica, 39:
72–79.

Granjon L., 1987. �Evolution allopatrique chez les
muridés: mécanismes éco-éthologiques liés au syndrome
d'insularité chez Mastomys et Rattus. Thèse de doctorat,
Université Montpellier 2, 163 p.
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