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INFRAGECO PROJECT 
DESCRIPTION

To study the consequences of habitat loss and fragmentation on 

genetic diversity using comparative analyses, genomic data and 

statistical modelling. To develop simulation and inferential tools. To 

visit schools, train students, conservationists and inform authorities

Madagascar as a model region (first humans < 5000-10,000 years)

Habitat Loss and Fragmentation (10-20% of the total area is forested)

Genetic and genomic data (RAD-seq, msats, etc.)

Comparative approach (lemurs, rodents, Oleacea Noronhia)

Identify recent and ancient barriers to gene flow 

Demographic inference integrating population structure 

Spatial simulations software for inference and prediction
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BiodivERsA 2015 COFUND call

Twomain studyregions
(and subregions)

Madagascar as a model
(first humans< 5000- 10,000 years)

Habitat loss& fragmentation 
(10-20% of the area is forested)
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Geneticand genomicdata
(RAD-seq, msats, etc.)

Comparative approach
(lemurs, rodents, Noronhia)

(endemicςinvasive)
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Identify recentand ancientbarriers
to geneflow

Demographichistory inferenceintegrating
population structure 

Spatial simulations for inferenceand prediction
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Spatial simulations for inferenceand prediction

EXPANSION

(invasive) FRAGMENTATION
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INFRAGECO PROJECT 
DESCRIPTION

Work Packages

Sampling and Coordination - LC

Genotyping and Genomics - GB

Critical Features of Ecological Networks - UR

Spatial Simulations of HL&F - LC

Stochastic Modelling and Statistical Inference - OM

Dissemination ïLC

Tasks : 15 Tasks (sub WPs)

Milestones: 22 across the six WPs

Deliverables: 29 across the six WPs



SCIENTIFIC OUTPUTS

ü> 1000 animalsand > 2500 plants sampled

ü> 900 individualsRAD-seq-ed acrossall species(to be finished)

ü3 theoretical articles published(one wasexpected) + 2 
additionalto besubmitted

ü11 articles published(9 peer-reviewed) + 3 submitted+ 3 in 
prep.

üTwosimulation software (final stages -- as expected)

üTheoreticaladvances: extensions of the IICR concept (inverse 
instantaneouscoalescence rate): clarifies connectionbetween
population structure and population size changeČ makes it 
easier to infer ancient connectivity



SCIENTIFIC OUTPUTS

üTentative new speciesof mouse lemurs

üExtension of speciesdistributions of mouse lemurs

üBiodiversityhotspot for Noronhia

üVariable species-specificresponseof mouse lemursto habitat 
fragmentation

üFirst geneticstudyof the onlyopen habitat Noronhiaspecies(Noronhia
lowry)

üNoronhialowry: extremestructure on cpDNAand no structure in nuclear
DNA

üNoronhialowry to beusedfor reforestation

üNew resultson geneticedgeeffect (spatial simulations)

üNew measuresof edgeeffect correlatewith geneticdiversity

üParasiticload has a complexrelation with edgeand fragmentation



Distribution mouse lemur species in Mariarano

n > 30 30 Ó n > 2020 Ó n > 10n Ò 10

Å M. ravelobensis: i 

the largest forests

Å M. murinus: in 

forest fragments

Å E. myoxinus: rare 

everywhere

Å R. rattus: in forest 

fragments  



Distribution of species in Anbanjabe 

(Ankarafantsika)

n > 30 30 Ó n > 2020 Ó n > 10n Ò 10

Å M. ravelobensis: 

in largest 

fragments

Å M. murinus: 

everywhere

Å E. myoxinus: 

everywhere

Å R. rattus: in 

fragments  



Noronhiaas a case study
- « Recent» radiation (Mioceneύ Χ

- Great variabilitymorphologique (fleur, feuille, fruit, ǘŀƛƭƭŜΧύ 

- High speciesdiversity



SCIENTIFIC OUTPUTS

Noronhiafield work in the «Loky-Manambato»
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- Habitats types
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- Forest size

V>2500 Noronhia

V~30 species

Most speciesare micro-
endemics

Manysympatricspecies
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d) e) f)

Noronhia capuroni

N. humbertiana
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N. aminae

Noronhiaexploited for wood and charcoal



Noronhia lowryi

Recentlydescribed: 

- OnlyNoronhiasavanahspecies

- Endemicin Itremo à Ibity

- Sols quartzites 

- Rare, threatened(EN) 

- RestorationProgrammes (Ibity, 
MBG)

Hong-Wa C. 2016. Boissiera



Noronhialowryi : savanah
(Itremo-Ibity, Centre Madagascar)

Itremo, Centre Madagascar
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Extremegeneticdifferencesin maternalgenome
(chloroplastic)

Reduced-
mediannetwork

Few verydivergent alleles

One lineageper population

No geneticexchange (maternal
side)

BUT 

No geneticdifferentiation on 
the nuclear18 km

J. Salmonaet al. (in press)



Ectoparasites

ticks

acariens 

predators

thrombiculidae

acariens 

lice



SOCIETAL / POLICY 
OUTPUTS

IUCN Primate Specialistgroup in 2018: Conservation statusof all lemurspecies

Symposiaat the ATBC (Association for Tropical Biologyand Conservation) meeting in 
MadagascarJuly-August 2919

Visitsat schoolsin Madagascar 2018-2019 + Portugal + France

Masters studentsfrom Mahajanga trained in the field and for data analysis

Universitylectures in Antananarivo and Mahajanga

One Malagasy PhD student+ One Malagasy post-doc (U. Radespiel)

ThreeEuropeanPhD studentswithin INFRAGECO or significantlyinvolved

INFRAGECO WEBSITE:http:// www.infrageco-biodiversa.org

Madagascar Stakeholdermeeting 5 August 2019

SOON: Science and Music in Feb. 2020 (FundaçaoGulbenkian)



SOCIETAL / POLICY 
OUTPUTS



Schoolvisits





Sensibilisation


