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Community ecology of ants in the Okinawa Island: Effects of the human |
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disturbances on invasions by exotic tramp ants and on native ant community

Biological invasions by exotic tramp ants are reported throughout the world, particularly in
island ecosystems. Although it is often discussed that the success of the invasions by tramp
ants are related to environmental disturbances, no one has empirically studied the
mechanisms how environmental disturbances facilitate the dominance of tramp ants. In this
study, to understand the relation between the human disturbances of environments and tramp
ant’s invasions, I conducted the field surveys in Yanbaru, the subtropical forest of Okinawa
Island. (1) In order to detect correlation between ant distributions and environmental
gradients caused by road constructions, I sampied ants at 5 distances (0, 5, 10, 15, 20 m)
from the road edge at six different sites varying the elapsed time (5, 15, 25 year) from
constructing the road. The distributions of tramp ants were strongly related with
| environmental gradients due to road construction. Species richness and abundance of tramp
ants were higher near the road edges and in the forests facing younger road. Native ants
were also collected at high species richness and abundance in the roadside areas where tramp
ants were abundant, indicating that they are not displaced by tramp ants e¢ven in the disturbed
habitats (the roadside edge areas) in Yanbaru. (2) In order to understand the mechanisms of
coexistence between tramp and native ants in the roadside edge areas, activity patterns of the
tramp and native ants were investigated for one year at the roadside. On a seasonal time
scale, activity patterns were different between tramp and native ants. Native ants were
active and seemingly more dominant from spring to summer whereas tramp ants become
more dominant from autumn to winter. The results suggest that there might be temporal
niche partitioning between tramp and native ants, and this niche partitioning might play a
role in the coexistence between tramp and native ants in the study site.  (3) In order to
investigate whether the.anthropogenic disturbance per se facilitates the tramp ants’ invasion
or not, ant assemblages in the forest were monitored before and after the undergrowth
removal during the period of two years. The tramp ant species, Technomyrmex brunneus,
‘dramatically increased its abundance after the undergrowth removal and became the most
dominant species, whereas no native ants showed noticeable changes in the frequency of
occurrence. This revealed that undergrowth removal was the cause of the outbreak of T
brunneus. A possible mechanism is that the rapid expansion ability of the tramp ants owing
to fission reproduction allowed them to predominantly colonize the vacant patches created
by the disturbance. This study showed that anthropogenic disturbances facilitate spread and
dominance of tramp ants via providing the vacant patches but do not necessarily cause local
extinction of native ant species in Yanbaru.
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