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The use of social network analysis to examine the
behavior of social animals has grown rapidly in the past
decade. Highly accessible books introducing network
analysis techniques to the animal behavior research
community (Croft et al., 2008; Whitehead, 2008) provide a gateway to the field. Furthermore, periodical reviews outlining the progress of the field and introducing
both new biological questions and new analysis techniques (Krause et al., 2007; Wey et al., 2008; Sih et
al., 2009; Croft et al., 2011; Blonder et al., 2012;
McDonald and Shizuka, 2013; Pinter-Wollman et al.,
2014) fertilize the growth of the use of social network
analysis to study animal social behavior.
This special column on animal social networks features papers that present methodological developments
as well as new empirical examples of how social network analysis can be used to uncover insights about the
organization of animal groups. The papers presented
here range both in taxa and biological questions providing a diverse overview of current research on animal
social networks. Three main themes that harness network theory to advance our understanding of social behavior emerge in this special column: (1) the first three
papers (Dey et al., 2015; Hobson et al., 2015; and
Beisner et al., 2015) compare networks over time and
across biological situations to understand how social
relations in a certain situation or at a particular life stage
impact relations in a different situation or time; (2) the
next three papers (Inghilesi et al., 2015; Pinter-Wollman,
2015; and Franz et al., 2015) discuss the impact of individual variation in behavior on the function of social
groups; and (3) the last paper (Greening et al., 2015)
provides a new method for examining the emergence of
social processes from interactions among group members.
The ability to compare among networks is fundamental for uncovering the ultimate consequences of
social behavior. For example, comparing among social

networks of different species can elucidate the environmental pressures that result in various social structures (Sundaresan et al., 2007; Kasper and Voelkl 2009;
de Silva and Wittemyer, 2012; Pinter-Wollman et al.,
2014). Furthermore, it is often the case that more than
one type of network is observed for a particular social
group, for example a social group may have a grooming
network which is different from an aggression network
(Flack et al., 2006). Understanding how interaction
networks that represent different situations relate to one
another may shed light on emergent properties of the
group such as its social stability. However, there is only
little theory on how to compare social networks, and
methods of data collection can have great implications
on the reliability of such comparisons (Castles et al.,
2014).
In this special column, three papers use various statistical methods to compare networks that represent
different social situations. Dey et al. (2015) examine
whether dominance networks of cichlid fish change
overtime as groups move through different life history
stages. They employ exponential random graph modeling (ERGM) to predict the presence and strength of ties
within each network based on various variables such as
sex and body size. They then compare these model predictions between networks that represent interactions in
non-reproductive periods to those created during periods in which the group is engaged in parental care.
Similarly, Hobson et al. (2015) use a multiple regression
quadratic assignment procedure (MRQAP) to examine
how the ties of weighted networks of monk parakeets
can be predicted by continuous variables in both aggressive and affiliative situations. Both these papers
produce remarkable visualizations that facilitate the
comparison among networks and the examination of
how network structure relates to node attributes. Besiener et al. (2015) utilize a newly developed joint modeling approach (Chan et al., 2013) to examine the de-
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pendencies between the directed and binary interaction
patterns of aggression and status signaling of rhesus
macaques, comparing them between socially stable and
socially unstable groups. This work combines the comparison between networks describing different social
situations with the comparison of networks constructed
during different time points.
Animal social networks are produced by individuals
that vary in their behavior and in their probability to
interact with one another, thus influencing both the
structure and function of the social networks (PinterWollman et al., 2011). Inghilesi et al. (2015) harness
this individual variation to inform the management of a
pest species, the red palm weevil. Traditional methods
for irradiating pest insects include the introduction of
sterile males into a population. Inghilesi et al. (2015)
point out that the specific interactions among individuals may greatly impact the expected population dynamics that are the basis for these irradiation methods. They
show that the reproductive network of the pest weevil is
highly non-uniform, and that a few are males responsible for most of the matings in the population. Thus, targeting these particular individuals might improve the
management of this pest species. These findings raise an
important question about whether individual variation in
interaction patterns is persistent over time. PinterWollman (2015) addresses the link between persistent
individual variation and social network structure. By
developing a spatially-explicit agent-based model, inspired by the behavior of harvester ants, Pinter-Wollman
(2015) shows that as behavioral persistence increases,
the distribution of interactions among individuals in a
group becomes less uniform. Finally, behavioral variation among individuals in one context, such as mating
networks may influence other types of social networks.
To examine potential carry-over across situations, Franz
et al. (2015) examine how natural removals of alpha and
beta males from a baboon troop influence the structure
of female grooming networks.
Although a distinction may be made between processes that shape social networks and processes that
flow on existing networks, there are intricate feedbacks
between the two types of processes (Sih and Wey, 2014).
Social network analysis can elucidate many of these
dynamics; however, other analysis methods may further
facilitate the examination of these complex processes.
In the last paper of this column, Greening et al. (2015)
present a modeling framework that is based on simplicial sets, a concept from algebraic topology. This framework provides an exciting new way to both visually and
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analytically examine the propagation of information in
dynamic social groups. One particular advantage of this
approach over traditional network analysis is that it can
depict simultaneous interactions among more than two
individuals, for example as happens when an animal
produces an alarm call and many individuals receive the
signal simultaneously. Traditional network analysis cannot distinguish between a signal that is simultaneously
received by many individuals and many dyadic communication events. The novel use of simplicial sets in
the context of information propagation in a social group
over time, suggested by Greening et al. (2015), has the
potential to transform our understanding of processes
that emerge from the interactions among animals that
live in social groups.
Finally, I would like to thank the National Institute
for Mathematical and Biological Synthesis (NIMBioS)
for bringing together many of the authors who contributed to this special column and for facilitating productive collaborations that will further advance the study of
animal social networks.

References
Beisner BA, Jin J, Hsieh F, Mccowan B, 2015. Detection of social
group instability among captive rhesus macaques using joint
network modeling. Current Zoology 61: 70–84.
Blonder B, Wey TW, Dornhaus A, James R, Sih A, 2012. Temporal dynamics and network analysis. Methods in Ecology and
Evolution 3: 958–972.
Castles M, Heinsohn R, Marshall HH, Lee AEG, Cowlishaw G et
al., 2014. Social networks created with different techniques are
not comparable. Animal Behaviour 96: 59–67.
Chan S, Fushing H, Beisner BA, McCowan B, 2013. Joint modeling of multiple social networks to elucidate primate social
dynamics: I. Maximum Entropy Principle and network-based
interactions. PLoS ONE, 8 (2): e51903.
Croft D, James R, Krause J, 2008. Exploring Animal Social
Networks. Princeton: Princeton University Press.
Croft DP, Madden JR, Franks DW, James R, 2011. Hypothesis
testing in animal social networks. Trends in Ecology & Evolution 26: 502–507.
de Silva S, Wittemyer G, 2012. A comparison of social organization in Asian elephants and African savannah elephants.
International Journal of Primatology 33: 1125–1141.
Dey CJ, Tan QYJ, O’Connor CM, Reddon AR, Caldwell JR et al.,
2015. Dominance network structure across reproductive contexts in the cooperatively breeding cichlid fish Neolamprologus pulcher. Current Zoology 61: 45–54.
Flack JC, Girvan M, De Waal FBM, Krakauer DC, 2006. Policing
stabilizes construction of social niches in primates. Nature 439:
426–429.
Franz M, Altmann J, Alberts SC, 2015. Knockouts of high-ranking males have limited impact on baboon social networks.
Current Zoology 61: 107–113.

44

Current Zoology

Greening BR, Pinter-Wollman N, Fefferman NH, 2015. Higherorder interactions: Understanding the knowledge capacity of
social groups using simplicial sets. Current Zoology 61: 114–127.
Hobson EA, John DJ, Mcintosh TL, Avery ML, Wright TF, 2015.
The effect of social context and social scale on the perception
of relationships in monk parakeets. Current Zoology 61: 55–69.
Inghilesi AF, Mazza G, Cervo R, Cini A, 2015. A network of sex
and competition: The promiscuous mating system of an invasive weevil. Current Zoology 61: 85–97.
Kasper C, Voelkl B, 2009. A social network analysis of primate
groups. Primates 50: 343–356.
Krause J, Croft DP, James R, 2007. Social network theory in the
behavioural sciences: Potential applications. Behavioral Ecology and Sociobiology 62: 15–27.
McDonald DB, Shizuka D, 2013. Comparative transitive and temporal orderliness in dominance networks. Behavioral Ecology
24: 511–520.
Pinter-Wollman, 2015; Persistent variation in spatial behavior
affects the structure and function of interaction networks.
Current Zoology 61: 98–106.
Pinter-Wollman N, Hobson EA, Smith JE, Edelman AJ, Shizuka
D et al., 2014. The dynamics of animal social networks: Ana-

Vol. 61 No. 1

lytical, conceptual, and theoretical advances. Behavioural Ecology 25: 242–255.
Pinter-Wollman N, Wollman R, Guetz A, Holmes S, Gordon DM,
2011. The effect of individual variation on the structure and
function of interaction networks in harvester ants. Journal of
the Royal Society Interface 8: 1562–1573.
Sih A, Hanser SF, McHugh KA, 2009. Social network theory:
New insights and issues for behavioral ecologists. Behavioral
Ecology and Sociobiology 63: 975–988.
Sih A, Wey TW, 2014. Dynamic feedbacks on dynamic networks:
On the importance of considering real-time rewiring-comment
on Pinter-Wollman et al. Behavioral Ecology 25: 258–259.
Sundaresan SR, Fischhoff IR, Dushoff J, Rubenstein DI, 2007.
Network metrics reveal differences in social organization
between two fission-fusion species, Grevy's zebra and onager.
Oecologia 151: 140–149.
Wey T, Blumstein DT, Shen W, Jordan F, 2008. Social network
analysis of animal behaviour: A promising tool for the study of
sociality. Animal Behaviour 75: 333–344.
Whitehead H, 2008. Analyzing Animal Societies: Quantitative
Methods for Vertebrate Social Analysis. Chicago: University
of Chicago Press.

