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WARNING

Today:
dispersal = migration

m = migration/dispersal rate
d = migration/dispersal distance

Jeltsch et al. 2013 Mov. Ecol. 1: 6



What Is dispersal?

Any movement with a
potential effect on gene flow

Dispersal: m, d

Effective dispersal: m,, d

Ronce 2007 Ann. Rev. Ecol. Evol. Syst. 38: 231-253



What could be estimated?
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Greater whlte toothed sh rew Roe deer
(Crocidura russula) (Capreolus capreolus)
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1. Dispersal rates
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2. Dispersal distances

Isotropy hypothesis :

E(x)=E(y)=0
E(x*)=E(y")

® Link between x and d :

o”(x) =Var(x) = E(x*) - [E(X)]* = E(x*)
E(d*)=E(x?)+E(y?) =2E(x*) = 20°(X)

@ Parent @ © @ Offspring



Distances and rates
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3. How distances and rates vary with
the environment

Caplat et al. 2016 Front. Ecol. Env. 14: 261-268



Genetic data,
dispersal parameters,
inference methods. ..
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Allele frequencies
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I Island model
I Steﬁﬁing stone model




Allele frequencies
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The current context

Year of toad arrival

I 1935 - 1940
I 1940 - 1945
B 1945 - 1950

B 1950 - 1955
B 1955 - 1960
B 1960 - 1965
B 1965 - 1970
1970 - 1975
m 5
>1980
0 240kms !

240 it
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Bufo marinus

Parmesan et al 1999 Nature 399: 579-583
Phillips & Shine 2004 PNAS 101: 17150-17155
Yackulic et al 2011 PNAS 108: 4024-4029



Potential solutions:
methods not assuming equilibrium

/Type 1 solution: model the disequilibrium\
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r\—— Population size

- 7 > Time
N

Type| 2 solution: reduce the timeframe




n generations

Allele frequencies For like ) m

Wang & Whitlock 2003 Genetics 163: 429-446
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Dispersal patterns in invasive populations

- 15 ponds

- sampling in 2014 and 2016
- 9 autosomal microsatellites

:r—|| “I mn L.LﬁJ.

CB1 CB3 CB4 CB5 CB8 CM1 14 CB2 CB7 CM3 CM4 13 4 13 112
Crayfish populations

Bélouard et al. 2019 Mol. Ecol. 28: 4375-4387



Allele frequencies




Vitalis’ method

FSt/\ dispersal reproduction
Juveniles
Adults
m=1— i
I:STJ'
t t+1
Generation

Vitalis 2002 Mol. Ecol. 11: 125-138



Vitalis’ method

F'st : .
~ dispersal reproduction

Juveniles

Adult males

Adult females

t t+1 FSTf

Generation F..

Vitalis 2002 Mol. Ecol. 11: 125-138
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Vitalis’ method




Vitalis’ method

F
m, =1- FSTm
ST,
F
m, _1_ ST,
FSTJ-
FGTm B FSTm
FGTj FS,TJ
FGTf o FSTf
FGT- o FSTJ-

]

Fontanillas et al. 2004 Evolution 58: 886-894



The sampling scheme

VILLAGE
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- 15 villages

- 3 gardens per village

- ~3km between villages, ~0.3km betwee
gardens

- 536 white-toothed shrews
genotyped at 7 autosomal microsatelli



Dispersal rates and distances
In Crocidura russula
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Fontanillas et al. 2004 Evolution 58: 886-894



After dispersal
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Multilocus genotypes and :
allele frequencies Assignment — E——) m, d




m : dispersal rates in Oligosoma grande




Estimating the dispersal rate
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metres

Legend

—— sirgam

........ 100 m conlour

A study rock

250 individuals
13 microsatellites

Berry et al

. 2004 Mol Ecol 13

Dispersal rates in Oligosoma grande

: 551-561



Dispersal rates in Oligosoma grande
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Berry et al. 2004 Mol Ecol 13: 551-561



Multilocus genotypes and
allele frequencies
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d : dispersal distance
IN the lesser horseshoe bat




12500 non invasive samples
18 colonies, 4 years
8 microsatellites, 1 sexing locus

Compiegne

0

)

Zarzoso-Lacoste et al. 2017 Mol Ecol Res 18: 217-228
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Paternity assignment
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Mating dispersal distance => 11,3 km
(Clgs = [7,4 ; 15,7], 10 000 bootstraps)
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- Before dispersal

Multilocus genotypes




CMR data
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— Effective dispersal

Effective female dispersal: 2/2883 = 0.00069
—> Colony size

CMR —/] ——> Survival rate
—> Integrated population model Fecundity
Parentage — Dispersal rate

—> Dispersal distance

Cayuela et al. 2018 Mol Ecol 20: 3976-4010



Which method to choose?
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Sample size and life-cycle
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Before dispersal After dispersal

Dussex et al. 2016 J Wild Manag 80: 812-823



