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The diversity and its influencing factors of ant assemblages

in fragmented habitats of the Thousand Island Lake
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Abstract

Habitat fragmentation is the process that continuous habitat transforms into many
isolated and smaller patches due to the natural forces or human disturbance. Studies
usually explore the effects of patch size and isolation on the diversity and distribution
patterns of biological communities in fragmented habitats based on island
biogeography theories. However, few studies have discussed species distribution
patterns from the perspective of functional island biogeography combined with
microhabitats. In addition, B-diversity partitioning is also commonly used in studies of
habitat fragmentation, but previous studies have ignored the importance of species
abundance. Ants play an important role in the ecosystem and are very sensitive to
habitat alteration with large abundance, making them ideal research objects. The
artificial land bridge island system has the advantages of the same formation history
and clear geographical boundaries, which provides very favorable conditions for
studying the distribution pattern of communities in fragmented habitats. Therefore,
based on the theory of functional island biogeography, combined with species
abundance information, and using methods such as B-diversity decomposition, this
study carried out the following research on the distribution pattern of ant communities
in the fragmented habitat of Thousand Island Lake (TIL): (1) The species, abundance

and body-size distribution of ant communities in TIL and their influencing factors; (2)

The taxonomic, functional and phylogenetic B diversity patterns of ant communities in

TIL and their influencing factors.

(1) The number and abundance of predatory ants increased with island area, whereas
more isolated islands possess fewer large-sized ants.

(2) The species richness of predatory ants increased with cover of leaflitter, whereas
the species richness of omnivorous ants increased with cover of moss.

(3) The abundance-weighted taxonomic 3 diversity decreased with the differences in
island area, whereas the incidence-based taxonomic, functional and phylogenetic 3
diversity increased with the differences in isolation and inter-island distance.

(4) Turnover component contributed more to the overall B diversity and smaller islands

are more important in maintaining the P diversity (measured as community

I



variance).

Our study showed that the ant community in TIL is in line with the predictions of
functional island biogeography. Predators are more likely to go extinct on smaller
islands. The lack of large-sized ants on more isolated islands indicates that extinction
debt may still exist in our study area. Predatory and omnivorous ants have a separation
of microhabitat utilization on islands to improve their coexistence. The results of B
diversity showed that ants with higher abundance on large islands were also abundant
on small islands. Dispersal limitation may be an important factor for the variation of
diversity with isolation and distance between islands. In addition, the partitioning of
diversity indicates that the biodiversity conservation value of small islands in the TIL
deserves attention.

Keywords: beta diversity, abundance, functional island biogeography, ant community,

Thousand Island Lake, habitat fragmentation
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