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EASYPOP (Version 1.7): A
Computer Program for
Population Genetics
Simulations

F. Balloux

If there are many programs for population
genetics data analysis, less effort has been
devoted to simulation software in this
field. However, there are many situations
where simulated population genetics da-
tasets would be very useful. Simulations
allow exploring situations too complex to
be solved analytically. Indeed, outside
very simple population genetics models, it
is often extremely difficult to obtain the
expectations for quantities such as gene
correlation or effective size. Simulations
also permit us to validate inferences
drawn from empirical studies. They can be
run with different estimated parameters
and compared to the original dataset. It is
also possible to build any null hypotheses
against which inferences drawn from real
data can be tested. Another nice feature
of simulated datasets is the possibility of
testing new software devoted to popula-
tion genetics analysis under nontrivial
conditions. In addition to their value in re-
search, simulated data can be very useful
for educational purposes. Various data-
sets can be generated and provided to stu-
dents to train their skills in population ge-
netics data analysis. All these applications
prompted me to develop the software EA-
SYPOP, an individual-based model that
simulates neutral loci datasets under a
very broad range of conditions.

Program Description

EASYPOP can simulate haploid, diploid, or
haplodiploid organisms. For haploid or-
ganisms, the proportion of clonal and sex-
ual reproduction (recombination) can be
set, whereas for diploid organisms with

one sex, the proportion of selfing can also
be selected. For diploid organisms with
two sexes, there is the choice between
hermaphrodites or sexuals. For hermaph-
rodites, the proportion of selfing can be
set, whereas for sexuals complex breeding
structures can be simulated (e.g., monog-
amy with a given proportion of extra-pair
matings). Numbers of individuals (males
and females) can be set independently for
each population and dispersal is sex spe-
cific. Various migration models are imple-
mented, such as the two-dimensional step-
ping stone or hierarchical island model. In
addition, there is an isolation by distance
option that works with the coordinates of
the populations in any number of dimen-
sions. The migration model and migration
rates can be modified after a certain num-
ber of generations. This later option al-
lows us to explore the genetic conse-
quences of a modification of the migration
pattern or to impose a bottleneck on a
population. There are also several muta-
tion models implemented, which are ori-
ented toward the simulation of microsa-
tellite loci. Mutation rates, mutation
models, and the maximal number of allelic
states can be set individually for each lo-
cus. Genotypes are real multilocus; that is,
genotypes are not independent replicates
over loci.

EASYPOP can handle very large simula-
tions on standard personal computers.
Most parameters are limited only by the
memory of the computer. However, the
number of possible allelic states and the
number of populations are limited to 999
and 10,000, respectively. It is possible to
run up to 99 independent replicates. The
program works with probabilities (e.g., mi-
gration, mutation), and thus allows fitting
to analytical variance expectations.

EASYPOP has been debugged as care-
fully as possible by testing simulation re-
sults against analytical expectations in all
cases where they could be computed.

Some of these tests can be found in Bal-
loux et al. (2000).

Input and Output

The input consists only of the parameters
of the simulation chosen by the user. The
outputs of the program are the multilocus
genotypes after a given number of gener-
ations. Output files fitting FSTAT (Goudet
1995), GENEPOP (Raymond and Rousset
1995) or ARLEQUIN (Schneider et al. 1997)
are generated. This allows for direct anal-
ysis of the results using the mentioned
population genetics packages. An addi-
tional output file giving the number of al-
leles, Nei and Chesser’s (1983) unbiased
heterozygosities, and F statistics for each
10th generation is provided. This file can
be used to follow these quantities over
time.

How to get the Program

EASYPOP is available in Mac PPC and Win-
dows 95/98/NT4 versions. The program
can be downloaded free of charge with its
user manual at the following website: http:
//www.unil.ch/izea/softwares/easypop.
html. After each substantial development
of EASYPOP, people who register the pro-
gram will be contacted about updates.
The C source code can be obtained by e-
mailing: francois.balloux@esh.unibe.ch.
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