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[ Watch the Video: Stingless Bees Fight Over Food Source ]

April Flowers for redOrbit.com – Your Universe Online

If you were foraging for food in a highly competitive environment and you found a very lucrative source, how would
you communicate this prize to your teammates without giving it away to your competitors? This is the situation bees
find themselves in quite often.

Scientists believe that many animals, faced with eavesdroppers, have developed “whispers” to prevent revealing the
location or quality of their resources. In Brazil, however, some species of bees have learned to “shout.” These
shouts warn would-be interlopers that their prime source of food will be fiercely defended. The UC San Diego-led
study, published in Current Biology, reveal that this bold and risky communication strategy is remarkably successful.

“It’s a signal with honest aspects and the possibility of lies,” explains James Nieh, a professor of biology at UC San
Diego. “It tells nestmates where to find good food and hints at a larger occupying force.”

Nieh collaborated with PhD student Elinor Lichtenberg from his laboratory, who is currently a postdoctoral
researcher at Washington State University.

According to Lichtenberg, these counterintuitive bee shouts indicate that eavesdroppers are able to alter the
evolution of animal signals in previously unthought-of ways.

“Our study provides a new way of looking at how eavesdroppers affect the evolution of animal communication
signals,” she adds. “Until now, it was thought that eavesdroppers select against conspicuous signals, for example by
more easily finding and eating prey that sings loudly. But our results show that eavesdroppers can help select for
the same conspicuous signals that are easiest for intended recipients to detect and understand.”
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Nieh’s research has focused on the evolution of communication strategies among bees. He says that
“eavesdropping is part of the information web, the signals and cues that surround animals and play a key role in
shaping ecosystems.”

In the case of bees and other pollinators, he says, “a network of signals and cues shapes pollination, informing
animals about where and when food is available. Researchers have in general thought about eavesdropping as a
force that makes signals less conspicuous, leading to the evolution of ‘whispers’ to counter spying. However, we
show that eavesdropping can also lead to ‘shouts.’ In this stingless bee system, with aggressive colonies jockeying
for limited resources, more conspicuous food-recruitment signals indicate a higher likelihood that a resource will be
harder to wrest away.”

Stingless bees — including two species from the genus Trigona that are able to entice their nestmates to food
sources with chemically distinct pheromones — were the focus of the new study. These species all compete with
one another for similar food sources. For example, Trigona spinipes foragers will mark new food sources, which are
then detected by Trigona hyalinata spies. The T. hyalinata bees will displace the T. spinipes if they can recruit
enough nestmates.

Lichtenberg developed a controlled field study that allowed her to observe the eavesdropping behavior. She found
that the sites which have been frequently visited by one species, which is communicated by the larger number of
pheromones, will be avoided by the eavesdropping species. Sites with lesser pheromones, however, attract the
eavesdropping species. By recruiting more of their nestmates or engaging in a battle with the previous claimants,
the eavesdroppers would be able to take over the highly visited sites. The risks and energy costs to the
eavesdroppers, however, seems to make these strategies not worth the trouble.

The research team used economic models to mimic the eavesdropping bees’ decision-making. They ran three
model scenarios: T. hyalinata eavesdropping on T. spinipes; T. spinipes eavesdropping on T. hyalinata; and the
non-aggressive Melipona rufiventris eavesdropping on T. spinipes. The team found that all three scenarios’
outcomes matched the eavesdropping behavior measured in this study and in previous work by the team.

“Assembling such a group in the nest after having found a food source through eavesdropping uses time and
energy the eavesdropper could otherwise spend looking for an unoccupied food source,” explains Lichtenberg. “If
the eavesdropper brings too small a group to an occupied food source and cannot win access to it, she and the
bees accompanying her have essentially wasted energy. For attacks between colonies of the same species, there is
also a risk that the conflict will escalate to physical interactions in which large numbers of bees may die.”

“Our study is one of the first to investigate what drives the behavior of eavesdroppers collecting information from
competitors within the same trophic level, which use the same food resources as the eavesdropper,” she adds.
“Previous eavesdropping research has mainly focused on individuals seeking mates, predators looking for prey or
prey trying to avoid being eaten. In those cases, eavesdroppers’ expected behavior is clear. This is not true for
eavesdropping on competitors.”

Lichtenberg explains that the study findings are not just relevant to the evolution of communication strategies in the
animal kingdom, but suggests how such strategies might also affect the ecology of plant communities.

“Such strategies affect not only the individuals directly involved, but also broader ecological interactions between the
food-gatherers and their food,” Lichtenberg says. “This is particularly important for animals such as the bees I
studied, because their movements determine plant pollination.”
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