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DISSERTATION ABSTRACT

Natural History, Learning, and Social Behavior
in Solitary Sweat Bees (Hymenoptera, Halictidae)

William Thomas Wcislo
Department of Entomology
University of Kansas

The natural history of two Costa Rican species of sweat bees was
studied to better understand the advantages and disadvantages associated
with group-living and cooperative behavior in bees. One of the bees was a
new species, and was described and named after José Figueres Ferrar, a
famous Costa Rican patriot. Studies of the behavior of these bees, in turn,
are used as general models for studying social behavior.

Experimental studies on one of the species (Lasioglossum
figueresi) showed that females recognize their homes (nests) in part by
means of individual "chemical signatures" deposited at the entrance-way.
The use of chemical signatures by solitary bees to recognize their nests is
useful because the same perceptual systems can be used by the bees to
recognize other bees, and so form stable social groups.

Experiments on mate recognition by male bees also showed that
males can recognize individual females by their odors. Details of the
courtship behavior of a solitary bee (Nomia triangulifera) show it to have
the most complex courtship behavior known to date in bees.

Together these studies show the importance of behavior as both
products, and producers, of evolution.




The most vital task of the present age is to formulate a social basis
for civilization, to dethrone economic ideals and replace them by

human ones...It requires a new world-picture as its basis, a new
framework of ideas. And biology is needed to give that picture its

proper background.

- Julian Huxley, Man Stands Alone

If 1 were now to rewrite the book (1932), I would offer the Savage a
third alternative. Between the utopian and the primitive horns of

his dilemma would lie the path of sanity...

- Aldous Huxley, preface to a 1969 reprint of
Brave New World
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CHAPTER 1

INTRODUCTION

In his notebooks Darwin wrote that "the Citadel had fallen,"
referring to his belief that the study of mind could be approached from an
evolutionary point of view. Despite this bold assertion, the relationships
among mind, béhavior, and evolution remain obscure and even
sometimes denied as a worthwhile area of investigation. Indeed, we
know little about the relationships between mind and behavior, or
between behavior and evolution. I consider this "Dissertation” to be a
synopsis of part of my plan to explore Darwin's Citadel and an outline of a
future longer work, since studies as brief as those that follow cannot
possibly aim to be like a set of architect's blueprints.

I studied the natural history of sweat bees in two of the three
subfamilies of Halictidae (Nomiinae and Halictinae), with emphasis on
how simple learning abilities relate to the evolutionary development of
social behavior. The research involves organisms whose behavior creates
some significant features of their environment; this behavioral attribute
occurs independently in numerous organisms, including humans
(Wcislo, 1989). One pattern T am trying to understand concerns the fact that
social and parasitic behavior have evolved repeatedly among many

different lineages of >20,000 species of bees, yet the vast majority of the



>7,000 species of related sphecid wasps are solitary and free-living. *
Although studying natural history is presently not very fashionable, the
first third of this Dissertation (Chapter 2) concerns descriptive
behavioral studies of two species of sweat bees. This behavioral "alpha-
taxonomy" complements a morphological species description given
elsewhere (Weislo, 1990 a); natural history studies of the other solitary

bee, N. triangulifera, are reported by Minckley, Wcislo, Buchmann, and

Yanega (in prep.). These descriptive studies are needed as bases for
other studies (Chapters 3 and 4).

Societies of insects do not become very complex unless the
interactants are kin, and kin associations are established and
maintained by learning. I decided, therefore, to study behaviors
associated with the role of learning for recognition of individuals in
different contexts for solitary and social bees. These other contexts
included behaviors associated with mating, and the localization and
identification of nests. Experimental studies of nest recognition by
solitary females (Chapter 3), and of mate localization and simple
learning by males of two solitary bees (Chapter 4) showed that olfactory
information is important in non-social contexts. Similar experiments on
males of a eusocial sweat bee showed they also learn information for use

in non-social contexts (Wcislo, 1987a). These studies considered together

" The early stages of cooperative evolution blur with parasitism,
and it is probably impossible to understand the evolution of one without
the other (see Wecislo,1987a and Wecislo et al., 1988).

N



suggest a simple hypothesis which may help account for the observation
mentioned above that sociality has evolved repeatedly in bees, yet rarely

in wasps within Apoidea (Chapters 3 and 4).






