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In the last 30 to 40 years, rusty crayfish (Orconectes rusticus ) have spread across eastern North America as the result of human activities. First introduced into northern Wisconsin lakes in the 1960's, rusty crayfish have spread throughout the region and present a substantial threat to benthic communities. I used a combination of long-term data and experimental manipulations in Trout Lake, Vilas Co, WI, and comparative macrophyte and crayfish surveys in 29 lakes to ask: How do rusty crayfish affect lake littoral communities over long time periods (19 years)? Is there directional change in macrophyte community composition with rusty crayfish invasion? How do historical site characteristics affect macrophyte community recovery when rusty crayfish are removed? and Is there a landscape-level impact of rusty crayfish on macrophyte distribution? Since 1981, rusty crayfish increased to abundances 3-30 greater than resident crayfish in Trout Lake. This increase was associated with dramatic decreases in resident crayfish abundance, macrophyte species richness and biomass, and snail abundance. Both pumpkinseed and bluegill sunfish also decreased in abundance, although larger centrarchids did not. Macrophyte community composition shifted towards almost complete dominance by Potamogeton amplifolius and P. robbinsii, two large-leaved evergreen species, while delicate species such as Chara spp. and P. pusillus disappeared rapidly. Long-term patterns in species loss did not always match results of crayfish feeding trials. When crayfish densities were experimentally reduced with exclosures, macrophytes re-colonized effectively at sites where rusty crayfish had been present less than ten years and where macrophytes still existed to provide vegetative fragments for re-colonization. Rusty crayfish were also associated with reduced macrophyte species richness at the landscape level. In 29 lakes, species richness increased with water conductivity, but lakes with high abundances of rusty crayfish had fewer macrophyte species than expected. Overall, rusty crayfish had dramatic negative effects on the littoral zone community of Trout Lake, and regional macrophyte surveys suggest these impacts may be common in other areas with rusty crayfish invasions. Additional spread of rusty crayfish should be prevented, and restoration efforts should focus on lakes only recently invaded to insure rapid recovery of the littoral zone community.
