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Special Issue:  Social Networks 
 
Moving Beyond Structure to Function 
 
For animal behaviorists, social network analysis is coming of age.  Ever since John Crook’s early work on weavers 
and Peter Jarman’s on African ungulates, a central goal has been to understand why particular social structures 
take the forms that they do.  This has typically meant identifying the adaptive value of particular social 
structures by searching for underlying ecological determinants.  Unfortunately, if the structures themselves are 
only coarsely characterized, then identifying the environmental problems each has purportedly evolved to solve 
becomes challenging, if not impossible.  Across a wide variety of disciplines ranging from mathematics to 
physics, from sociology to politics to epidemiology, social network analysis has become a powerful tool for 
characterizing the structures of complex systems of interacting particles or clever individuals.   Given that animal 
social systems are also built upon individual interactions, it stands to reason that social network analysis could 
provide similar insights into their functioning.  Because network structures are built upon all, rather than 
pairwise, interactions, networks offer nuanced characterizations of social structures that can reveal degrees of 
connectivity, both locally and globally, societal sub-structuring, ranging from cliques to modules to entire 
communities, and so much more, all of which can be quantitatively characterized by a series of network metrics.  
Armed with such graphic visualizations and corresponding metrics, animal social structures become precisely 
defined and changes over time driven by changes in physical or social environments can be monitored.  For 
examples across a wide range of taxa, and for a primer on social network analytical techniques, see the volume 
Animal Social Networks edited by Krause, James, Franks and Croft (Oxford University Press, 2015). 
 
Once social structures are clearly characterized, novel insights into the adaptive function of particular structures 
rapidly emerge.  The chapters in this Special Issue are derived from presentations at the President’s Symposium 
on Social Networks at the Animal Behavior Society Conference in Fairbanks, Alaska and highlight some of these 
advances.  For example, the study by Stanley, Mettke-Hofmann, Hagar and Shultz on horses show that networks 
among females are scale dependent, remaining stable across years, but malleable across seasons.  This suggests 
that particular patterns of modularity function to facilitate flexibility when social and ecological conditions 
change, but maintain stasis at a fundamental level when preserving important information flows is important.   
 
The study on rhesus macaques by Larson, Ruiz-Lambides, Platt and Brent also focuses on the evolving and 
adapting nature of networks.  It illustrates how network changes can be a harbinger of forthcoming social 
upheaval.  By going backwards in time after the expulsion of a portion of a previously tightly bonded group, 
these primatologists not only identify changes in the direction of aggression up and down the dominance 
hierarchy, they also detect subtle changes in cohesion and cliquishness within the grooming network.  As the 
eviction approached, grooming became more restricted to kin suggesting that affiliative relationships among 
non-kin appear to be reserved for less risky times.   
 
When it comes to risk, becoming diseased ranks high.  Assessing contact rates among infected and susceptible 
individuals in order to control disease spread has been a challenge for epidemiologists, one that is being eased 
by the use of social network analysis. Yet to really understand the full dynamics of spread, knowing what forces 
give shape to these networks is paramount. In a study on the spread of tick borne disease in a population of 
sleepy lizards, Sih, Spiegel, Godfrey, Leu and Bull show that social behavior, in particular the tradeoff between 
avoidance of peers to reduce competition and attraction to food rich, or quality refuge, sites, determines the 
likelihood of acquiring infected ticks.  But what is fascinating about this lizard population is that the risk of 
becoming infected is driven by individual behavioral syndromes often referred to as personalities.  Individuals 
who are consistently highly aggressive, or possibly even highly cooperative, are most likely to become super-
spreaders since they exhibit the highest levels of network connectivity.   
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In a parallel study on the same lizards, Spiegel, Sih, Leu and Bull tackle the bedeviling problem of how much of a 
network’s structure is driven by spatial constraints associated with land sharing and how much results from 
individually initiated social interactions.  By tracking the movements of GPS tagged lizards and generating null 
models of social association distributions based solely on resource patterning, the authors show that individually 
modulated social relationships do play a significant role in shaping lizard social networks. 
 
While the studies on sleepy lizards highlight the important role that consistent individual tendencies or 
personalities of ‘aggressiveness’ and ‘passivity’ play in shaping network topology, Kulachi, Ghazanfar and 
Rubenstein illustrate how ‘social personalities’ that do not change over time, nor are affected by an individual’s 
age, sex or social situation, can emerge from social networks.  While some lemurs tend to seek connection, 
reinforcing social bonds by frequently grooming close associates and responding amicably to their calls and 
scent marks, others are more aggressive and aloof to all matter of affiliative interactions. Although personalities 
such as ‘boldness’ and ‘shyness’ have been instrumental in helping understand behavioral diversity within 
societies, consistent social interaction styles or ‘social personalities’ are novel personality variants that are likely 
to be equally important for understanding group dynamics as individuals navigate the social roles, and predict 
the future actions, of conspecifics. 
 
As this sample of studies show, advances in extracting adaptive function from social structure to gain insights 
into population processes is on the rise.  Yet, methodological constraints remain.  In this Special Issue two new 
methodological advances are presented.  Hoppit and Farine tackle one of the most fundamental problems with 
network analyses—estimating the goodness of relationship strengths when individuals are sometimes missing 
from groups, or even when present, are missed by observers.  After showing how poorly current procedures 
cope with each of these types of ‘missing’ data, they provide new algorithms for making stronger estimates of 
social associations, thus increasing the precision of network construction.   
 
In a similar vein, MacDonald and Hobson identify a much under-used component of social networks—bond 
strength differences that individuals exhibit towards each other.  Inspired by population geneticists and how 
they use allelic variation at the level of individuals, sub-populations and populations to explore evolutionary 
dynamics, these authors develop analogous metrics to explore how bond strength variation shapes social 
dynamics across scales from individuals and their direct connections, to modules and the connections emanating 
from the direct connections of individuals, to the connections of communities, to those of entire networks.  
When applied to manakin, parakeet and mountain goat societies, powerful insights emerge.   
 
The studies in this Special Issue illustrate how far animal behaviorists have come from the days when primitive 
sociograms were constructed to qualitatively characterize patterns of social relationships.  The studies offer a 
glimpse into the ways that sophisticated quantitative analyses can provide insights into how social structure can 
guide, and be guided by, social function.  In addition, they show that as the complexity of the questions about 
sociality grow, so must the tools and techniques that animal behaviorists use to acquire and analyze social 
interaction data.  We thank the Animal Behavior Society for its support of the President’s Symposium on Social 
Networks as well as the home Universities of the various speakers for sponsoring their attendance at 
symposium. 
 
Daniel I. Rubenstein 
Guest Editor 
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structures by searching for underlying ecological determinants. Unfortunately, if the structures themselves are 

only coarsely characterized, then identifying the environmental problems each has purportedly evolved to solve 

becomes challenging, if not impossible. Across a wide variety of disciplines ranging from mathematics to physics, 

from sociology to politics to epidemiology, social network analysis has become a powerful tool for characterizing 

the structures of complex systems of interacting particles or clever individuals. Given that animal social systems 

are also built upon individual interactions, it stands to reason that social network analysis could provide similar 

insights into their functioning. Because network structures are built upon all, rather than pairwise, interactions, 

networks offer nuanced characterizations of social structures that can reveal degrees of connectivity, both 

locally and globally, societal substructuring, ranging from cliques to modules to entire communities, and so 

much more, all of which can be quantitatively characterized by a series of network metrics. Armed with such 

graphic visualizations and corresponding metrics, animal social structures become precisely defined and changes 

over time driven by changes in physical or social environments can be monitored. For examples across a wide 

range of taxa, and for a primer on social network analytical techniques, see the volume Animal Social Networks 

edited by Krause, James, Franks and Croft (2015). 

 Once social structures are clearly characterized, novel insights into the adaptive function of particular 

structures rapidly emerge. The chapters in this Special Issue are derived from presentations at the President’s 

Symposium on Social Networks at the Animal Behavior Society Conference in Fairbanks, Alaska and highlight 

Comment [KB1]: T.S. This is the 
Introduction for the entire Special 
Issue: Social Networks. It should be 
formatted as an Editorial and is a non-
ABP article. 
 
(See accompanying example for style, 
uploaded to EES as ‘related material’) 
 
T.S. Please replace the grey banner at 
the top of the page ('ARTICLE IN 
PRESS') with a dark green strip that 
matches the colours of the Cover logo 
(in the inset) and insert the following 
running head: 
 
SPECIAL ISSUE: SOCIAL NETWORKS 
 

Copy-edited file
Click here to download Copy-edited file: SI Introduction_Social Networks_copyedited_kb.docxClick here to view linked References

http://ees.elsevier.com/anbeh/download.aspx?id=568998&guid=38412e11-c951-4196-beaa-59c26fcaabc1&scheme=1
http://ees.elsevier.com/anbeh/viewRCResults.aspx?pdf=1&docID=23918&rev=0&fileID=568998&msid={D3301668-5C3F-4C34-9610-7B3BCEE3BABA}


some of these advances. For example, the study by Stanley, Mettke-Hofmann, Hagar and Shultz on horses show 

that networks among females are scale dependent, remaining stable across years, but malleable across seasons. 

This suggests that particular patterns of modularity function to facilitate flexibility when social and ecological 

conditions change, but maintain stasis at a fundamental level when preserving important information flows is 

important.  

 The study on rhesus macaques by Larson, Ruiz-Lambides, Platt and Brent also focuses on the evolving 

and adapting nature of networks. It illustrates how network changes can be a harbinger of forthcoming social 

upheaval. By going backwards in time after the expulsion of a portion of a previously tightly bonded group, 

these primatologists not only identify changes in the direction of aggression up and down the dominance 

hierarchy, they also detect subtle changes in cohesion and cliquishness within the grooming network. As the 

eviction approached, grooming became more restricted to kin, suggesting that affiliative relationships among 

nonkin are reserved for less risky times.  

 When it comes to risk, becoming diseased ranks high. Assessing contact rates among infected and 

susceptible individuals in order to control disease spread has been a challenge for epidemiologists, one that is 

being eased by the use of social network analysis. Yet to really understand the full dynamics of spread, knowing 

what forces give shape to these networks is paramount. In a study on the spread of tick-borne disease in a 

population of sleepy lizards, Sih, Spiegel, Godfrey, Leu and Bull show that social behaviour, in particular the 

trade-off between avoidance of peers to reduce competition and attraction to food-rich, or quality refuge, sites, 

determines the likelihood of acquiring infected ticks. But what is fascinating about this lizard population is that 

the risk of becoming infected is driven by individual behavioural syndromes often referred to as personalities. 

Individuals who are consistently highly aggressive, or possibly even highly cooperative, are most likely to 

become super-spreaders since they exhibit the highest levels of network connectivity.  

 In a parallel study on the same lizards, Spiegel, Sih, Leu and Bull tackle the bedevilling problem of how 

much of a network’s structure is driven by spatial constraints associated with land sharing and how much results 



from individually initiated social interactions. By tracking the movements of GPS-tagged lizards and generating 

null models of social association distributions based solely on resource patterning, the authors show that 

individually modulated social relationships do play a significant role in shaping lizard social networks. 

 While the studies on sleepy lizards highlight the important role that consistent individual tendencies or 

personalities of ‘aggressiveness’ and ‘passivity’ play in shaping network topology, Kulachi, Ghazanfar and 

Rubenstein illustrate how ‘social personalities’ that do not change over time, nor are affected by an individual’s 

age, sex or social situation, can emerge from social networks. While some lemurs tend to seek connection, 

reinforcing social bonds by frequently grooming close associates and responding amicably to their calls and 

scent marks, others are more aggressive and aloof to all matter of affiliative interactions. Although personalities 

such as ‘boldness’ and ‘shyness’ have been instrumental in helping understand behavioural diversity within 

societies, consistent social interaction styles or ‘social personalities’ are novel personality variants that are likely 

to be equally important for understanding group dynamics as individuals navigate the social roles, and predict 

the future actions, of conspecifics. 

 As this sample of studies shows, advances in extracting adaptive function from social structure to gain 

insights into population processes is on the rise. Yet, methodological constraints remain. In this Special Issue two 

new methodological advances are presented. Hoppit and Farine tackle one of the most fundamental problems 

with network analyses—estimating the goodness of relationship strengths when individuals are sometimes 

missing from groups, or even when present, are missed by observers. After showing how poorly current 

procedures cope with each of these types of ‘missing’ data, they provide new algorithms for making stronger 

estimates of social associations, thus increasing the precision of network construction.  

 In a similar vein, McDonald and Hobson identify a much under-used component of social networks—

bond strength differences that individuals exhibit towards each other. Inspired by population geneticists and 

how they use allelic variation at the level of individuals, subpopulations and populations to explore evolutionary 

dynamics, these authors develop analogous metrics to explore how bond strength variation shapes social 



dynamics across scales from individuals and their direct connections, to modules and the connections emanating 

from the direct connections of individuals, to the connections of communities, to those of entire networks. 

When applied to manakin, parakeet and mountain goat societies, powerful insights emerge.  

 The studies in this Special Issue illustrate how far animal behaviourists have come from the days when 

primitive sociograms were constructed to qualitatively characterize patterns of social relationships. The studies 

offer a glimpse into the ways that sophisticated quantitative analyses can provide insights into how social 

structure can guide, and be guided by, social function. In addition, they show that as the complexity of the 

questions about sociality grow, so must the tools and techniques that animal behaviourists use to acquire and 

analyse social interaction data. We thank the Animal Behavior Society for its support of the President’s 

Symposium on Social Networks as well as the home Universities of the various speakers for sponsoring their 

attendance at the symposium. 
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