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Introduction, Background, and Hypotheses: The purpose of thigroject is to conduc
synthetic, comparative analysistbe determinants focial evolutiorwithin andacross several
animal taxa, in particular, insects, fish, birds, and mamn&sial evolution, a density
dependent effect, héeen characterized in two related waythe literature, one emphasizing an
individualO$enefits to a conspecific’s lifetime reproductve successr Oinclusive fitnessO
(cooperation, altruisne.g., West, 198, the other defining sociality a#/ interindividual
interactions among conspecifics and classifyingadlyas selfishness, cooperation, altruism, or
spite (e.g., Trivers, 1985), depending upon differential costs and benetfitsit@andrecipient.
To my knowledge, a quantitativempirical,synthetic approach has not been undertaken on this
topic within and between familiesndclasses, although several narrative and qualitative
assessments exist (e.g., Wils@871,1975; Vehrencamp, 1979; Helms Cahan e8i02).
Sociality occurs inconsiently though widely in nature, anelveral authorge.g., Maynard Smith
& Szathmary, 2002also see Taborsky, 200@ave pointed out that the evolution of social
behaviorand social organizatios a seminal biological transitipan insight that has bee
underestimated in the scientific literaturgignificanty, much debate exists not only about the
potential to derive general principles of social evolution but also about the particular parameters
of such general statements should they existGsesp & Choe, 1997Reeve, 2001Frank,
2006;Reeve & Hslldobler, 200 7Crespi, 200Y. A comparative and synthetic analysis of social
evolution has theotential to revegatterns and proces$éboth conserved and taxon spedific
permitting tests of competirgypotheses for the evolution of socialjgspeciallyHelms Cahan
et al., 2002; also see Vehrencamp, 1Réeve, 2001Nowak, 2006fFrank, 2006 Reeve &
HSlldobler, 2007 as well as the identification of complementary and opposing models within and
betwea taxonomic groups (e.g., invertebrates and vertebrates; birds and mammals; terrestrial and
aquatic formsarboreal and terrestriapecies These works lead to the following test
e Patterns and processes in the dataset will rev@akriesO @trajeairyO of events
about dispersal, breeding, and alloparental care (after Hedthan et al., 2002).
This approach permits the construction of a decision tree for each unit within and
between taxa and tlyiantitativeanalysis of alternative Otrajectories€uiding
benefits anatonstraintonce a database based upon empirical results for these factors
has been assembletielms Cahan et al. (2002, Table 1, p. 210) provide a
preliminary, qualitative schema based upon &at#0 species; however, the
proposed database wowddpand this treatment to the broadest possible range of taxa
among insects, fish, birds, and mammals based upon empirical reports, both
published and unpublished’he primary hypothesis derived from the schema of
Helms-Cahan et al. is: Social evolution is a function of differential benefits and
constraints from dispersal, breeding, and alloparental care.
* Recent attempts to formuladgntheticstatements of social evolutig¢e.g.,
Vehrencamp, 200Ree\e, 2001 Crespi, 2005Faulkes et al., 199Reeve &
Hslldobler, 2007)have advanced somewhat different suitecharacteristics than
those of Helms Cahan et al. (2002). As a result, the proposed database will include,
as well, measures of costs of re;lmotion,(‘)reduced reproductiorl(édeoffs between



helping and offspring production, the presence or absence of castfgients of
within-group relatedness, intragroup competition, and intergroup competition
expanding the hypothesis abovedayeraffactors

» The proposed database would, also, permit quantitative tests of VehrencampOs (1979)
narrative schema of Oevolutionary routes to socialityO. Specifically, this author
proposes OfamilialO (solitary, subsocial, intermediate subsocial, and pasdcial
OparasocialO (solitary, communal, quasisocial, semisocial, and eusocial) routes as
trajectories differentiating classes of social organisms. In addition to providing a
guantitative treatment of these ideas, the proposed review would evaluate these
QoutesO across a broad range of taxa.

« Nowak (2006) has recentproposed five Orules for the evolution of cooperationO:
kin selection, direct reciprocity, indirect reciprocity, network reciprocity, and group
selection. This author provideseoretical tratments for each strategy (OruleO), and
the realism ohisresults can be evaluated by the propaswalysis.

e The proposed review will also permit tests of FrankOs (2006) theoretical formulations
concerning the differential effects for social evolutiokiofselection and
Orepression of competitionO (Frank, 19998, 200pin addition to other work on
the topic of OpolicingO (Ratnieks & Wenselg885. Combined with the questions
based upon the analysis of Helms Cahan et al. (2002), the new prajegiehl
insights into the necessary and/or sufficient factors favoring social evolution.

* Previous work has sometimes viewed social effects and sexual/reproductive effects as
effectively the same (West, 1967; also $aborsky, 1994Reeve, 2001; Reeve &
Hslldobler, 2007). Importantly, however, recent treatments demonstrate the value of
treating Mating Systems and Social Systems from a coevolutionary perspective
(Crespi, 2007, Figure 20.1). The present project will follow CrespiOs (2007)
paradigm in its gecification, delineation, and analysis of character traits/states, both
those advanced in the previous literature and those deemed particularly significant by
this author and her future collaborators (e.g., quantified local effects as they might
influencedensitydependence (see West et al., 2002). Paucity of available datasets
may require collaboration with one or more theoreticem analyses of data will
require consultation with biometriciaasd, possibly, specialists in bioinformatics

* Related tdhe aboveseveral authorsave emphasized the importance of
polymorphisms and polyphenisms for behavioral expregsion, WesEberhard,

2003; Jones, 2005a,,land it has beenotedthat development involves Othe

ontogeny of all aspects of the phenatypt all levels of organization, and in all
organismsONestEberhard, 2003. vii). Hypothetically, the current conceptual
framework might be conducted at any or all levels of biological/organismal analysis
from the molecular to the community, taskatthppear at this point in time to be
daunting. Clearly, judgment calls will need to be made concerning the parameters
and logistics of the present project, decisions to be made in accord with collaborators
and advisors.

As discussed in Jones (2@05; also sedarvis, 1978t ovegrove & Wissel, 19884deinze &

Keller, 2000; Jones & Agoramoorthy, 200R;ssell et al., 20Q3Vhitfield, 2006 Toth et al.,

2007, the literature on social evolution provides many indicators that energetic fattors
particular energy savingsnay provide fundamental explanations for its (&g.,Leontideus
rosalia: Kleiman, 1977; Kierulff & Rylands, 20031 am particularly interested in the potential
for pathways sensitive to energyaximization and/or energgavings to b implicated across taxa
in the evolution of complex sociality (sesspeciallySchoener, 1971; Toth et al., 2087d
references Ultimately, it is likely that mathematical expressions of the fundamental energetic
aetiology of sociality can be expresseda function of body mass) derived from the



fundamental relation, E=¢h Thistreatmentequires that the database envisioned herein include
information on environmental regimes (e.g., faligpersion anguality) that can be treated
guantitativelywith the factors advanced by Helms Cahan et al. (2002). Other measures of
possible significance (e.g., resource patchiness and/or environmental stochasgEitylen,
1973;Roughgarden, 197%an,also, be added to the analyaigd to the factors inalied in our

main hypothesis stated abgwkecisions that will be refined as the program progresses.

Figure 1(seehttp://www.nescent.org/dir/sabbatical_fellow.php?id=00@%lara B Jone}
displayssuggested dir¢ions of potential conflict(s)differential optima) where oneads
or category of individualsnposes costs in inclusive fitheggon another class or
categoryof individuals (closed arrows) to which the latter may redpon

adaptively (broken arrows)ach of these potential conflicts among interacting
individuals or groups from different agex categories (or from the category of
interaction between food and females) may be analyzed in the congextestlized
Oconfict theoryO (e.g. Rice, 20@Bavrilets, 2000Burt & Trivers, 2006), including
mechanisms of coevolution resulting from evolutionary Oarms ré¢as®alen, 1973)
Acrosstaxa, the evolution of socibehavior (interindividual int@ictions among
conspedics) islikely to reveal the significancef causes, mechanisms, functions, and
consequences ghtternsof conflict for complexsociality--the repression of compigbn
by selfish, cooperativajtruistic, orspiteful behavior."

Search Strategy for the Analysis: In addition to the solicitation of unpublished data,

conventional search strategies will be employed, including searching databases (e.qg., Biosis,
PubMed) and secondary sources (e.g., Wilson, 1971, 1@&er approaches will be evaluated
with one or more collaborators as the project proceeds, with data quality issues always in mind.

Sample “Call for Data”: An Excel file detailing all variables will be provided to potential
contributors for input of dataith 6 month timeframe for submissiohdata and !2 year
timeframe for assembly of database

Potential Confounding Variables/Data Quality Issues: Judgment calls Wineed to be made by

the author and héuture collaborato¢s) concerning, in particulaassessing error, including
treatment oempty cellif appropriate to the quantitative analyses, confidence intervals will be
assigned)related to the prior issue: it is unlikely that the shapes of the populations of sampling
distributions can be assessaedgeven quality of data, in particuJainpublished data;

inconsistencies between data for the same species; definitions of factors (e.g., primary vs.
secondary dispersal; varieties oflm®eding)architecture of dataset relative to methods of
guantitative analysis (How to analyze large panative datasets?), et€ince much of the theory
upon which the present project is based is relatively recent, a major problem will be to assemble
complete datasets for a sufficient sample size. This challenge presents yet another quality issue:
usingseveral sources to assemble complete sets of information for the same species. With
patience and diligence and with input from a variety of colleagues, these and remaining quality
issues are likely to be minimized for a first approximation of the outlhgettives and

conceptual frameworlising multivariate and/or regression treatmestsvell as comparative

analysis
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