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Abstract: Feed-forward Pavlovian conditioning can serve i u proximate
mechanism for the svelution of soeial bebavior, Feed-Turward can provide
the impetus frr animals o associute other individuals’ presence, and co-
operativn with them, with the acquisition of resonrees, whether or not the
animeals are genetically related. Other social behaviors such as pluy and
grovming may develop as conditioned stimuli in feed-forward sl sys-
tems,

Feed-lnrward Pavlovian conditioning can function as a proxirmate
mechanism for the evolution of social behavior, As Domjan et al.
note, three types of hypatheses have been suggested for the evo-
lution of secial belavior (Slobodehikoff & Shields 15958): genetic,
ecological, and phylogenetic. Of these, the phylogenetic one is the
default hyvpothesis, invoked when we cannat come up with a plaa-
sible explanation for why social behavior evolved within a social
group ( Slobodchikoff 1988). The other two hypotheses offer mare
possibilities for explanation: The genetic one suggests that animals
cooperate becanse of close relateduoess and the genetically bene-
ficial effects af !mlpin;{ relatives (Huamilton 1964}, whereas the
ecological hypothesis suggests that animals cooperate because of
the henefits obtained from cooperative resource extraction (Slo-
hodchikoff & Schulz 1988). In their present form, neither of the
latter two hypotheses offers any mechanism for how animals
wonld develop such cooperative hehavior, either toward relatives
ar other individuals who can help with resource extraction and uti-
lization. Feed-lorward conditioning can provide such a mecha-
TEISTEL,

Many animals living in a social group can make a choice: Stay in
the social group, or leave the group and live as solitary individu-
als. Except for the eusocial insects with their sterile castes, such
choices can be seen in the larm of the fexible sovial systems found
i a variety of different animals [ Lotk 19910 One ;1ppi'na:|.ci1 tey tha
matter of choice is to list the costs and benelits of social behavior
{Alevander 1974) aned make the assumption that animals are as-
sessing these costs and henefits and making a decision on the ba-
sis of the cost/benefit ratio of staying in the social group (Wilson
1975). However, exactly how animals might be able to make this
cost/henelit ratio sssessent is not discussed.

Feed-furward conditioning offers a simple mechanism for ex-
plaining how soctad groups can become established. Tet us sup-
pose that bwo animals cosxdst spatially and temporally, either be-
cause they are teluted {ie., the genetic hypothesisi or because
thlfl'.f hawe heen atbracted to the saune habitat e the purposes of
restitrce extraction or utilization (Le., the eeologicad hvpothesis).
[ these civeumstanees, the bvo anitnals can respond to each othey
aggressively, with one animal chasing away the other, or they can
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respond neatrally, by ignoring each other, o they can respond co-
operatively, by helping each other to construct ashelter or by shar-
ing, lewerd o the location of food sources.

Diecisions abont sharing or cooperation appear to P sl om
the basis of ecological factors, such as the availability and abmn-
dance of resources, even among relatives, As Slobodehikotf ([ 1954)
Las pnjlitﬂt! out, a t’eluliw:l_'..f small proporticn af ng;-zgnafp;em
{bees and wasps) is social, probably because of the availability of
resources, although all species of Hymenopters have the hap-
lodiploid system of sex-determination that led Hamilton (1964] to
speculate abour the benehits of inclusive fitness in the evointion of
sociality. Resources can be food, shelter, or the availability of other
animals to serve an untipredatory function, such as that found
among covperative marmmals such as meerkats (Suricata suri-
catte: Blumstein 1999, Clitton-Broek er al. 19960,

If the animals respond to each other cooperatively, then leed-
forward can become an important proximate mechanisim for
:-'I:r{fngrheuitig the conperative response. Here the reinlorcer
might be access to a resource (e.g., food ). Each of the animals can
then funetion as 2 O8, and the feed-forward mechanism leads to
the procurement of more resousces. This in turn can lead o be-
haviors that we see within social groups. such as play and social
arooming. [n this context, these behaviors can be viewed as CS
byproducts of the feed-forward mechanism. The learned systean
of cooperation can then be transmitted culturally to subsequent
generatious, and if it increases the fitness of the members of the
social group, it can serve as the basis for natural selection [or be-
hardors that increase the strength of the conperation.

Such feed-forward mechanizms ean also serve as the initial im-
[]i‘ftu.'{ for the evolution of sterile castes among the ensocial ani-
mals, As pointed out by SlohodehikofT (19584) and Slobodehikoff
anel Selode (19881, i an animal is going to have an expectalion of
zern fitness a5 a solitary individoal, and an extremely small bt
greater than zero average fitness expectation as a member of a 5o-
cial group, the animal in an evolutionary sense should choose to
be in the social group. Among the social insects, workers are func-
tionally sterile, but the hitness expectation for any individual is not
zero. In most social insects, whether an individual egg develops
into o sterile worker or a reproductive adult is determined by di-
etary considerations and the needs of the colony (Michener 1374
Slabodehikoff & Schulz 1988, Wilson 1971 Thus, each egg has a
small chunee of becoming a reproductive adult, in which case that
individual acquires an estremely high fieness. [ an individuaal -
sect cannot survive as a solitary individual but ean survive as part
ol a group, then evolution would favor the development of soial-
ity, a8 long s cuch individual in the geaup lad wn aversge repeo-
duetive expactation that was greater than zero. Feed-forward con-
ditioning con serve as the initial mechanizm by which the o
forms, wud the resource requirements and availability can then de-
termine how many individuals can reproduce (see Slobodchikolt
é Schulz 19850,




