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Vespula invasion impacts
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Introduction Results & Discussion: Honeybees as diet subsidies

The introduction of non-native organisms is a leading threat to biodiversity.
Oceanic islands like Hawaii may be especially sensitive to such introductions
and thus serve as model systems for examining the ecological and evolutionary
processes that underlie invasion dynamics.

 Western yellowjackets exhibit spatial associations with honey bees in both
their native (Fig. 3A) and introduced ranges (Fig 3B).

* Annual yellowjacket colonies disperse similar distances from a colony of
either conspecifics and honey bees.

* Perennial colonies overdisperse from conspecifics colonies, and nest
significantly closer to (<200m) honey bees (Fig. 4). Because neither is limited
for nest sites in Hawaii, this suggests that yellowjackets may be
preferentially nesting near honey bees.

Vespula (yellowjacket wasps) includes some of the most ecologically damaging
invasive insects. Native to western North America, Vespula pensylvanica

(western yellowjacket) became established over 30 years ago in Hawaii, where
it reduces endemic arthropod densities. These wasps are opportunistic in their
foraging behavior, quick to capitalize on rewarding resources. Similar to some R L R TS B )
other Vespula, these wasps exhibit plasticity in colony structure. While annual el S T L O WY [ e
colonies are most typical of their native geographic range, up to 20% of

colonies in the introduced range overwinter, producing perennial colonies that
can reach sizes orders of magnitude larger than annual colonies (Fig. 1). Such a
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serving as diet subsidies. Here we examine how diet subsidies (in the form of Volcanoes National Park, HI).

* Vespula wasps readily collect Apis foragers—Ilive or dead. We have also
observed very low levels of raiding behavior—where one wasp enters a bee
hive unmolested and exits with a crop full of honey or larvae in their
mandibles (Fig. 4). This uncoordinated, individualized foraging strategy
apparently fails to elicit honey bee defenses.

 Honey bees (and their products) may be particularly important to perennial
vellowjacket colonies, which persist through the winter when other
resources become scarce.

* Annual colonies closer to Apis hives exhibit 50% higher activity levels in
October-December, when annual colonies typically senesce (Fig. 5A).

* Honey bees are scavenged at a higher rate by yellowjacket foragers in late
fall/winter—as annual colonies senesce but overwintering colonies persist
(Fig. 5B).

* Annual colonies closer to Apis hives delay senescing for an additional 75 + 27
days per season (Fig. 5C). Notably, 0% (0/22) annual colonies located > 200m

A alPE ~ from honey bees overwintered, 57% (8/14) annual colonies near honey bees
Figure 4. Single western yellowjacket raiding feral did overwinter.

honeybee colonies) and experimentally manipulated soil temperature may be
involved in altering yellowjacket foraging behavior and colony phenology.
Understanding the various factors affecting life history will help predict how
trait evolution or plasticity may respond to future global change.

Objectives

 To examine how honey bees may affect yellowjacket foraging and life
history traits through providing diet subsidies at times of seasonal dearth

 To examine how climate variables (such as temperature) may affect
vellowjacket foraging and colony phenology

Methods

Honeybees and their products as diet subsidies honey bee hive. This forager was unchallenged by bees

Honeybee colonies with their large, perennial workforce appear to provide guningienentirelioraginginpinsiaeiteinive:

reliable and abundant supplies of prey, carrion (Visscher 1983, Coelho & .
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(1-m diameter) open-topped Perspex chambers (OPCs) that passively increase

soil temperatures inside the cone (Fig. 2Pilot experiments revealed passive
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