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Animal social interactions that behavioral ecologists observe and study are a subset of ‘realized’
social interactions, which are themselves a representation of animals” “social preferences’. As De
Moor et al. (2025) carefully and thoroughly dissect in their paper, the distinction between three
conceptual layers: observed, realized, and preferred soeial interactions, is critical for our ability
to interpret animal social behavior and compare social interactions across systems. De Moor et
al. (2025) identify key challenges in bridging the gap between two of these layers: observed and
realized social interactions. However, they provide little information about how one might link
realized interactions to social preferences. This link is important to examine because it provides
information about the factors that facilitate and prevent animals from interacting according to
their preferences alone, potentially revealing tradeoffs in social behavior. Here we expand the
discussion of latent layers of social networks by identifying key challenges and some potential
solutions to inferring social preference.

In Figure 1, we outline some factors to consider when examining the relationship between social
preference and realized interactions. For example, demographic events, such as births deaths,
affect which preferred social interactions can be realized (Figure 1, arrow 1), as reviewed by
Shizuka'and Johnson (2020). An important key mediator between social preference and realized
interactions is space and its effect on animal movements (Webber et al. 2023). De Moor et al.
(2025) briefly mention that spatial constraints (such as geographical barriers) may prevent
animals from realizing their social preferences, resulting in fewer realized interactions than an
animal might prefer. However, spatial features (such as food resources) may facilitate social
interactions, resulting in more realized social interactions than an animal might prefer, i.e.
‘incidental’ social interactions. The impact of space on social interactions can differ across
systems (e.g., when comparing terrestrial and aquatic animals). Thus, it is critical to consider the

role of space in linking preferred to realized interactions (oval in Figure 1).
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While De Moor et al. (2025) highlighted the transition from social preferences to realized social
interactions, this relationship is bidirectional and spatial features can mediate how realized
interactions might affect social preferences. First, spatial features can affect how individuals
prefer to interact. For example, when resources become scarce, or when population densities
increase, individuals might change their social preferences to avoid conspecifics (Albery et al
2025). The state of spatial features can thus affect social preference both in direction.and in
magnitude in different ways across species and ecological systems (Figure 1, arrow 2). Second,
realized social interactions can impact movement decisions (e.g., through collective movements
(Strandburg-Peshkin et al. 2015) and resource depletion), which then affect the space that
animals are exposed to. Therefore, animal movements can mediate feedback from realized
interactions to social preferences through their impact on the spatial features that animals
encounter (Figure 1, arrow 3). Finally, realized social interactions create social structures, such
as dominance hierarchies, which can affect how individuals.experience interactions with
particular partners. Thus, realized social interactions may feed back and affect social preferences
directly (Figure 1, arrow 4). We emphasize that these latentmetworks affect each other not only
in one direction (preference to realized to observed), but also via more complex feedbacks, and
that space is an important mediator of those feedbacks (Figure 1, arrows 2, 3, 4).

One way to uncover the impact of space on the relationship between realized and preferred
networks is to use spatially explicit datastream permutations. We outline such a method in
Spiegel et al. (2016) and refine itin Gahm et al. (2024). In brief, the method creates a reference
(or ‘null’) network (Hobson et al. 2021) by shifting each individual movement trajectory forward
or backward in time. This shifting temporally decouples the synchrony between movements of
individuals that may be preferentially moving together (i.e., linked in the preference network),
while retainingeach individual's explicit use of space (i.e., in relation to various geographical
features). We illustrate that this randomization method can reveal that space is more important
for some social interactions than for others (Gahm et al. in review).

To conclude, we would like to reiterate our enthusiasm for the latent layers framework, as
introduced by De Moor et al. (2025). Disentangling these latent layers is needed not only for
comparing social structures across systems, but also for thoroughly understanding the
mechanisms that underlie animals’ social behavior. Explicit consideration of the role of space
and other processes that link realized and preferred social interactions will uncover new insights
about animal sociality.
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1 Figure legend

2

3  Figure 1: Important factors to consider when examining the relationship between preferred and

4  realized social interactions. (Oval) Space may both constrain and facilitate social interactions,

5  resulting in fewer or more realized social interactions than would be preferred (blue arrows). (2)

6  The state of spatial features can affect social preferences (dark green arrow). (3) Asanimals

7  move through their environments, they encounter different spatial features; thus;realized

8 interactions may influence how space is used (light green arrow). Beyond spatial features, other

9 elements, such as demographic effects (1, magenta arrow) and social structures (4, orange arrow)
10  may impact the relationship between preferred and realized social networks.
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