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Projet ECOFOR
Forêts de failles et forêts galeries au sud du Mali : deux 
voies pour la pérennité des refuges guinéens en zone 

soudanienne (Granjon & Birnbaum 2007 – 2010)

Granjon & Duplantier 2011

Ravine forests and gallery forests of Southern Mali : Two ways for the 
maintenance of Guinean diversity in Sudanian area



Ecologie des communautés de rongeurs dans les
agro-écosystèmes sahéliens (Dalecky et coll.)

(2007 - 2011)

Gbenou et al. 2010

Community ecology of rodents in Sahelian agro-ecosystems

R. norvegicus



MALI

Bamako district 
embedded
In Kati Department

6 urban communes
within the district 

 Project “Small mammals of Bamako: inventory, 
distribution, hosted parasites”
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Bamako – Some historical steps

- Site occupied since prehistoric times
- No importance during West African Empire history (Ghana Empire (8th - 12th century), Mali Empire (13th - 14th century), 

Songhai Empire (12th - 16th century)
- Bozos / Somono fishermen in the 18th century, followed by Niaré (Bambaras), then Touré (Maures) lineages, 

founders of Bamako-city (18th – 19th century)
- 1883 – French installation in Bamako (ca. 1 000 inhabitants in 1888)
- 1892 - The Sudan becomes an autonomous colony; end of 1895 – Bamako= chief town of East Sudan
- 1902 – Bamako = 3 480 inhabitants
- 1904 - The railway arrives in Koulikoro / 1924 - The railway arrives in Bamako railway station 
- 1907 – Bamako = 5 924 inhabitants
- 1908 – Bamako becomes the capital-city of French Sudan (Haut Sénégal – Niger colony)
- 20s: Start of the urban development of Bamako
- 1923 - Bamako = 16 011 inhabitants
- 1945 - Bamako = 37 000 inhabitants
- January 1960 = opening of the first bridge over the Niger in Bamako
- 22 September 1960 = independence of the Mali
- 60s = progressive urbanization of the right bank of Niger River
- February 1992 = opening of the second bridge over the Niger in Bamako
- 2000-2005 = paving of the road Bamako-Kayes-Kidira
- 2006 - Bamako = 1 690 471 inhabitants
- 2018 – Complete stop of the railway

Progressive increase of 
road trafic between Dakar 
& Bamako (linked with the 
« Port de Bamako » 
installation in Dakar
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Total trapping effort > 2000 trapnights (t.n.)
(between 300 & 500 t.n. / commune)

Number of rodents caught in the different habitats

In 1998-1999Mus 
musculus
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Sampling scheme
• 2 quarters / commune 

(1-2 sectors / quarter)

• 4-5 nights of trapping / 
quarter

• 1 wire-mesh trap + 1 
Sherman trap / room

• Standard room 
description + WPT

• Re-baiting every
afternoon

• 450-600 trap.nights / 
quarter

• ca. 100 small mammals
caught / quarter

+ 2009 population census data 
(on toilets, sewage disposal, 
built, pop. density…)







yards
shops stockrooms bedrooms

Living rooms

veranda

kitchens

All GPS-geolocalized and described
following standard procedure:
- Room type
- Floor materials
- Wall materials
- Ceiling materials
- Presence / Abundance of food



- Standard measurements
- Reproductive state
- Ectoparasites (fleas, ticks)
- Biological samples

- Blood blotter
- Digestive tracks ( helminths)
- Spleen
- Hind foot
- Kidney

+ (for specific purposes): 
nasal/buccal swab, lung…) 



Results
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Mus musculus (676)

Rattus norvegicus (307)

Crocidura olivieri (124)

Mastomys natalensis (110)

Rattus rattus (33)

Cricetomys gambianus (2)

1252 captures, 6 species



Selected variables Variable modalities
POPULATION2009_Densité/ha

AISANCE2009 Commun_plusieursétages_chassedeau
Extérieurprivé_chassedeau
Intérieurprivé_chassedeau
Latrine_commune
Latrine_privée
Nature

EAUX_USEES2009 Caniveau_collecteur
Cour
Fosse_septique
Nature
Puisard
Réseau_dégout
Rue

MURS2009 Banco
Bois_Paille
Dur
Semi_dur

ORDURES2009 Caniveau_collecteur
Fossé
GIE
Nature
Poubelle_collective
Ramassage_privé
Rue
Tas_immondices

SOL2009 Carreau
Ciment
Terre_battue

TOIT2009 Banco
Béton
Chaume
Tole_plafond
Tole_seule
Tuile

Choice / use of habitat variables

Field data at the scale of the rooms

Census data at the scale of the enumeration district or 
section (DD or SE)

Wpt

(Toilets)

(walls)

(Garbage)

(roof)

(Floor)

(Waste water)
N°

• B = Banco
• C = Cement
• Tole = Sheet metal
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Enumeration district 
(DD, in red)

And

Enumeration sections 
(SE), in yellow)

=

Spatial entities on 
which the 2009 

population census was
based

Census data available
at these scales

Niarela

Retrieval of population census data



Niarela

 assigning values of 
census variables to 
trapping / capture 
data



Axis 1 (10.95%)

Axis 2 (5.61%)

Inter-class structuration
(simulated p-value: 0.001; 

Observation: 0.401524) 

Original variables 
(class « sectors »)

Hill & Smith analyses
(DD level)

Multivariate analyses              
(habitat / trapping data) 



Axis 1 (10.95%)

Axis 2 (5.61%)

Structuration inter-classes
(simulated p-value: 0.001; 
Observation: 0.008436428) 

Multivariate analyses              
(habitat / trapping data) 

Original variables 
(class « species »)

Hill & Smith analyses
(DD level)



Original variables

Co-inertia analyses
(DD level)

Multivariate analyses              
(habitat / trapping data) 



Perspectives

- Complete sampling on Niger right bank quarters (Communes V and VI) to take into account the 
city’s development (area & population) 

- Sample peripheric quarters (those where KAP survey questionnaires have been conducted)

- Analyze biological samples for parasite / pathogen detection (gastrointestinal helminths, bacterial
screening, Seoul virus…)

- Analyze biological samples for genetic studies of structure, invasion routes, anticoagulant 
resistance… 

- Provide feedback to quarter populations (via traditional and administrative authorities)



Merci de votre attention
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