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Abstract.—We present the results of circle tube experiments performed upon a solitary panur-
gine bee Acamptopoeum submetallicum (Spinola) and the enigmatic Nolanonelissa toroi Rozen. As
expected for a solitary species, females of A. submetallicum generally avoided one another. In
contrast, N. toroi exhibited high levels of aggression, as generally found among bees with a re-
productive division of labor. However, dissection and phenological data on N. foroi are incom-
patible with either eusocial or semisocial behaviors. Furthermore, no acts of cooperation were
observed in the behavioral experiments suggesting that N. toroi is not communal. The extremely
female biased sex ratio and low levels of mandibular wear among mated, reproductively active

females in this species remain difficult to explain.

Social behavior in bees varies greatly,
ranging from solitary with one female per
nest to eusocial with up to tens of thou-
sands of individuals per nest (Michener
1974). A solitary bee constructs her own
nest and provides stored food for her off-
spring, while eusocial bees (sensu Miche-
ner 1974) have a reproductive division of
labor, cooperative brood rearing, and
more than a single generation of adults in
their nests at some point in the colony cy-
cle. Communal behavior is a separate type
of social organization in which two or
more females share a nest without a re-
productive division of labor. To classify
the behavior of bees formally, nest exca-
vations at various times during the nest-
ing cycle accompanied by dissections of
bees are usually needed to examine the ex-
tent of their reproductive division of labor,
if any (Bell and Hawkins 1974; Brothers
and Michener 1974; Wcislo et al. 1993).
However, such studies are time consum-
ing and impossi perform in cases
ere nests cannot be found (Packer et al.

\ techniq have the abil-

ity to quickly discriminate and classify bee
social behavior without the need for de-
tailed and laborsome nest studies, is circle
tube experiments. This experimental
method, introduced by Breed et al. (1978),
simulates nest tunnels using clear plastic
tubing, where interactions among females
can be observed. Circle tube arenas were
originally used to study interactions
among different castes of eusocial bees
(Breed et al. 1978; Pabalan et al. 2000) and
to compare behaviors of species with dif-
ferent social organizations (Kukuk 1992;
Wcislo 1997). More recently it has been
used to help predict the social organiza-
tion of species whose behavior is not
known (Packer 2000; Packer et al. 2003).
Interactions in the circle tube apparatus
are initiated when two bees encounter one
another head-to-head within one body
length of each other, referred to as a fron-
tal encounter (FE). Behavioral interactions
in circle tubes can usually be classified as
aggressive, cooperative, or avoidance. Ag-
gressive interactions include one or both
bees nudging, lunging or biting one an-
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