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1. INTRODUCTION
Bumble bees (Bombini), stingless bees
(Meliponini) and honey bees (Apini), the three
major groups of eusocial bees, have very different
systems of organizing colony foraging activity,
sometimes involving sophisticated mechanisms of
recruitment. Honey bees, as the most well known
example, perform “waggle dances”, highly stereotyped motor patterns, which contain information
about coordinates and properties of newly discovered food sources (von Frisch, 1967). In the stingless bees (Meliponini), mechanisms and information content of communication about food sources
vary among species from mere alerting systems (no
communication of location, only of presence of
food sources) to, at the other extreme, communication about location and distance of a food source via
scent marks and acoustic signals (Lindauer and
Kerr, 1960; Nieh, 1998). In bumble bees, an alerting
system which involves communicating presence
and odor, but not location of food sources, was
found in Bombus terrestris L. (Dornhaus and
Chittka, 1999, 2001). However, before concluding
that this alerting system is a plesiomorphic character retained in the bumble bees and not solely an
invention of B. terrestris, its presence in other bumble bees should be demonstrated. This is what we
report here.
We examined recruitment behavior of the Amazonian bumble bee, Bombus transversalis (Olivier).
This is one of the few bumble bee species adapted
to living in the wet tropics (Cameron et al., 1999,
Taylor and Cameron, in press). As B. transversalis
is in the subgenus Fervidobombus, it is only distantly related to B. terrestris (Williams, 1994). If
the same alerting effect can be found in B. transversalis as in B. terrestris, that would suggest that an
alerting mechanism could be broadly distributed
across bumble bees.

2. EXPERIMENTS
Two colonies of B. transversalis were located in
tropical lowland rain forest in the Tambopata river
area in southern Peru (12°49’ S, 69°24’ W) during
late dry season (Oct. 2001). Colonies were excavated and transferred to wooden nest boxes
(30 cm ´ 30 cm ´ 15 cm, with transparent plexiglas
cover). Both colonies had begun to produce young
queens and males; one was queenless. The queenless colony contained approximately 60 workers,
the queenright colony approx. 200 workers; both
contained brood.
Experimental methods for testing for alerting
were taken from Dornhaus and Chittka (1999). The
nest box was connected to two flight arenas
(30 cm ´ 30 cm ´ 30 cm) using a Y-shaped plexiglas tube. All bees had access to one of the arenas
whereas into the other arena only one, individually
marked forager was allowed to enter. The experiment was run 12 times with different bees as
marked foragers. Each experimental run consisted
of a control and an experimental phase. During the
control phase, no food was available to the bees.
Their activity was measured by counting the
number of bees leaving the nest box per 5-min interval. At the start of the experimental phase, a feeder
filled with 2M unscented sugar solution was set up
in the arena to which only the marked forager had
access. Thus the forager, who collected sugar solution on several trips during the experimental phase,
had information that a food source was present, but
the other bees did not, except for information they
might get, directly or indirectly, from the forager.
Any change in activity between control and experimental phase would show a transfer of information.
Indeed such a change in activity takes place: in B.
transversalis, the activity during the second half of
the experimental phase was significantly higher
than during the control phase (median activity
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Figure 1. Colony activity, measured as number of bees leaving the nest per 5-min interval not including the
trips by the marked forager, increased significantly when the marked forager was allowed to start foraging
(n = 12 experimental runs).
increased from 7.2 to 11.3 bees leaving per 5 min
interval, P < 0.01, n = 12 experiments, WilcoxonTest; Fig. 1). This is the same reaction as that shown
in B. terrestris colonies (Dornhaus and Chittka,
1999).
3. CONCLUSION
Since both B. transversalis and B. terrestris thus
possess an alerting mechanism, it is possible that
this is a widespread trait in the bumble bee group,
although more data from other species are needed to
verify this conclusion. Indeed alerting signals, in
the form of conspicuous running and, often, sound
production as a means of regulating colony foraging
activity, may have existed early on in the evolution
of the eusocial bees, since they are present not only
in bumble bees (Oeynhausen and Kirchner, 2001;
Dornhaus and Chittka, 2001), but also in all studied
species of stingless bees (Lindauer and Kerr, 1960;
Wille, 1983). Thus simple alerting as seen in the
bumble bees and stingless bees may have given rise
to the more sophisticated communication systems
present in some of the other stingless bees today.
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