Soci al Net wor k Resear ch May Boost

Prairie Dog Conservation Efforts
=

July 28, 2014 | Matt Shi pman

Resear chers using statistical toolsto map social connections inprairie dogs have uncovered relationships that escaped traditional observational techniques, shedding
I'ight onprairie dog comunities that may helplinit the spread of bubonic pl ague and gui de future conservation efforts. The work was done by researchers fromNorth
Carolina State University and the National Evolutionary Synthesis Center (NESCent).
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“Prairie dogs are increasingly rare and are subject to bubonic plague, says Dr. Jennifer Verdolin, | ead author of a paper on the work and an ani mal behavi or resear cher
at NESCent . “This work i nproves our understanding of the social dynanics withinaprairie dog colony, which couldhelpusfindwaystonitigatethe spread of plague.
I't al so hel ps us under stand howthese soci al groups are connected, sowe canlinmt the disruptionto prairie dog popul ations when we need to rel ocate themfor
conservation purposes.”

“This project al so enphasi zes how useful social network theory can be when applied to popul ation biol ogy, says Ananda Traud, co-author of the paper and a Ph. D.
candi date in bi omathematics at NCState. “And we al so devel oped newt ool s for this project that can be applied el sewhere and hel p us use soci al network theory nore
effectively to study other species.

“For exanpl e, we devel oped newcode that canidentify individualsthat serve as‘hubs’ or ‘bridges,’ connecting different groups withina population,” Traud says.

The researchers used data Verdolin col | ected on three Gunni sods prairie dog (Cynonys gunni soni) colonies in Arizona, rangingin size from60 to 200 individuals. Each
colony i s made up of nunerous, smaller social groups that can consist of upto 15 individuals.

Traud devel oped statistical tools using social network theory to analyze one yeats worth of data on the three col onies, focusing specifically on“greet kissing," i nwhich
prairie dogs briefly lock teeth with each other. If individuals are fromthe sane social group, they part amicably. If they are fromdifferent groups, they usually fight or
chase one anot her after greet kissing.

By | ooki ng at data on greet kissing, Traud established which prairie dogs wereinthe same group. These groups were consistent wi th the groups Verdolin had
det ermned, using conventional observational nethods of behavior and | ocati on.

However, the mat h-driven social network theory approach al so identified substructures withinthose social groups and key“bridge' individuals that connected different
groups —findings that may have significant conservation applications.

“For exanpl e, there's a possibility that we could sl owor stop the spread of plagueina colony by relocating these bridge individual$, Traud says.

“By the same token,” Verdolinsays, “conservationists could use this datatobe suretorelocate all of arelevant social group, rather than splitting up groups. That coul d
i nprove the group’s chances of thrivingin anewenvironnent.”

Thepaper, “Key players and hierarchical organization of prairie dog social networks' is publishedinthejournal Ecol ogi cal Conplexity. The paper was coaut horedby
Dr. Rob Dunn, an associ ate prof essor of biol ogical sciences at NCState. The research was supported by NESCent, under grant EB905606; NASA, under grant
ROSES-NNX09AK22G, t he Department of Energy, under grant DEFG02-08ER64510; and the National Sci ence Foundation, under grant 0953390.
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Abstract: The use of social network theory in evaluating ani mal social groups has gained tractioninrecent years. Despite the utility of social network analysisin
descrihing attributes of social groups, it remains unclear howconparabl e this approachis totraditional behavioral observational studies. Using data on Gunnisos



prairie dog (Cynonys gunni soni) social interactions we describe social networks fromthree popul ations. W then conpare those social networks to groups identified by
traditional behavioral approaches and expl ore whether individual s group toget her based on similarities. The social network social groups identified by social network
anal ysi s were consistent with thoseidentified by nore traditional behavioral approaches. However, finegrained social substructuring was revealed only with social
network anal ysis. W found variationinthe patterns of interactions anong prairie dog social groups that was | argely i ndependent of the behavioral attributes or
genetics of the individuals withinthose groups. W detected that sone social groups include disproportionately weliconnected individuals acting as hubs or bridges
Thi's study contributes to a grow ng body of evidence that social networks analysisis arobust and efficient tool for exanining social dynanm cs
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