
Table S1: General guidelines for detecting groups (or modules) in ecological systems. We note that: (1) the recommended approach
is not necessarily the one commonly applied in the literature; (2) the referenced examples from ecological studies is merely a sample — many more
studies exist; (3) there are other aims or research questions that will require modularity analysis and that are not mentioned here; (4) software only
includes stand-alone packages (not scripts published for a particular study).

I want to detect...
Examples of ecologi-
cal studies

Recommended
approach

Software
Methodological refer-
ences

Possible
with In-
fomap?

Groups of species that inter-
act more among themselves
than with other species in the
network

Olesen et al. (2007);
Thébault & Fontaine
(2010); Stouffer & Bas-
compte (2011); Peralta
et al. (2017)

Maximizing
density

RNetcarto R package
(for unipartite undirected
networks)
bipartite R package
(bipartite, weighted/

Newman & Girvan
(2004); Guimerà et al.
(2007); Dormann &
Strauss (2014); Beckett
(2016);

Yes, with
an undi-
rected flow
model

Groups of species that tend to
occur in the same patches

Fortuna et al. (2009);
Thébault (2013); Edler
et al. (2017)

unweighted networks)
MODULAR (bipartite
unweighted networks)

Software:

Modularity as a signature for
assembly processes.

Maynard et al. (2018); He
et al. (2018)

(Marquitti et al. (2014))
Infomap

(Dormann et al. (2009);
Marquitti et al. (2014))

Modular structure that may
slow down perturbation
spread across the network
(disease spread, local inva-
sion/extinction).

Stouffer & Bascompte
(2011); Gilarranz et al.
(2017); Sah et al. (2017);
Griffin & Nunn (2011).

Flow Infomap
Rosvall & Bergstrom
(2008); Rosvall et al.
(2010)

Yes

Groups of connected patches
that facilitate dispersal or
gene transfer.

Fletcher, Jr et al. (2013);
Peterman et al. (2016)

Groups of organisms with in-
creased gene flow

Popa et al. (2011)

Modules of species that
strongly interact in time,
space or across kinds of
interactions

Pilosof et al. (2017,
2019); Timóteo et al.
(2018)

Maximizing den-
sity / flow

Infomap with multilayer
networks

Mucha et al. (2010);
De Domenico et al.
(2015)
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I want to detect...
Examples of ecologi-
cal studies

Recommended
approach

Software
Methodological refer-
ences

Possible
with In-
fomap?

Groups of species that inter-
act in a similar way with other
groups of species (ecological
equivalence)

Baskerville et al. (2011);
Ohlsson & Eklöf (2020)

Structural and
Regular equiva-
lence;
SBM

blockmodels R pack-
age (Leger (2015))

(Luczkovich et al. (2003);
Allesina & Pascual
(2009)

No

Groups of species that possess
unique roles in a network

Michalska-Smith et al.
(2018)

graph-tool
(https://graph-
tool.skewed.de/) Peixoto
(2014)

Peixoto (2014); Yen &
Larremore (2020)

Groups of species that in-
teract similarly with other
species across different kinds
of interactions

Sander et al. (2015); Kéfi
et al. (2016)

blockmodels R pack-
age with multiplex net-
works (Barbillon et al.
(2015)
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Fortuna, M.A., Popa-Lisseanu, A.G., Ibáñez, C. & Bascompte, J. (2009) The roosting spatial network of a

bird-predator bat. Ecology 90, 934–944.

Fortuna, M.A., Stouffer, D.B., Olesen, J.M., Jordano, P., Mouillot, D., Krasnov, B.R., Poulin, R. & Bas-

compte, J. (2010) Nestedness versus modularity in ecological networks: two sides of the same coin? J.

Anim. Ecol. 79, 811–817.

Fürst, M.A., McMahon, D.P., Osborne, J.L., Paxton, R.J. & Brown, M.J.F. (2014) Disease associations

between honeybees and bumblebees as a threat to wild pollinators. Nature 506, 364–366.
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Marquitti, F.M.D., Guimarães, P.R., Pires, M.M. & Bittencourt, L.F. (2014) MODULAR: software for the

autonomous computation of modularity in large network sets. Ecography 37, 221–224.

Maynard, D.S., Serván, C.A. & Allesina, S. (2018) Network spandrels reflect ecological assembly. Ecol. Lett.

21, 324–334.

McArt, S.H., Koch, H., Irwin, R.E. & Adler, L.S. (2014) Arranging the bouquet of disease: floral traits and

the transmission of plant and animal pathogens. Ecol. Lett. 17, 624–636.

Mello, M.A.R., Felix, G.M., Pinheiro, R.B.P., Muylaert, R.L., Geiselman, C., Santana, S.E., Tschapka, M.,

Lotfi, N., Rodrigues, F.A. & Stevens, R.D. (2019) Insights into the assembly rules of a continent-wide

multilayer network. Nat Ecol Evol .

Memmott, J. (1999) The structure of a plant-pollinator food web.

Michalska-Smith, M.J., Sander, E.L., Pascual, M. & Allesina, S. (2018) Understanding the role of parasites

in food webs using the group model.

Mouritsen, K.N., Poulin, R., McLaughlin, J.P. & Thieltges, D.W. (2011) Food web including metazoan

parasites for an intertidal ecosystem in new zealand: Ecological archives E092-173. Ecology 92, 2006–

2006.

Mucha, P.J., Richardson, T., Macon, K., Porter, M.A. & Onnela, J.P. (2010) Community structure in

time-dependent, multiscale, and multiplex networks. Science 328, 876–878.

Newman, M.E.J. & Clauset, A. (2016) Structure and inference in annotated networks. Nat. Commun. 7,

11863.

Newman, M.E.J. & Girvan, M. (2004) Finding and evaluating community structure in networks. Phys. Rev.

E Stat. Nonlin. Soft Matter Phys. 69, 026113.
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