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invertebrate invasions between freshwater ports
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ABSTRACT: Ballast water iz a major wectar of nonindigenous species invasion globally, Mandatory
ballast water exchange (BWE) was implemented far vessels carrving ballast water into the Great
Lakes in 1993, Despite the implementation of this policy, few data are available on itz
effectiveness, and invazions have continued to be reported in the Great Lakes, In thiz study, we
conducted experdments to aszess the efficacy of BWE on zix operational transoceanic vessels
traveling from the Great Lakes to European ports, Each veszel had paired ballast tanks, one of
wehich waz designated as a control that remained filled with Great Lakes water, while the other
waz exchanged with mid-ocean water, Community composition waz azzeszed immediately after
tanks were filled and again pAor to water dizcharge in European ports, BWE waz verified by ship
records and, in two cazes, by in situ water guality sensors. BWE was highly effective [=99% lozs) for
reducing concentrationz of freshwater zooplankton, Live sentinel amphipods and oligochaetes
deploved in incubator chambers sustained nearly universal martality in tanks that experenced
BWE, but naot in unexchanged tanks, Fnally, BWE reduced in situ recruitment of zooplanktan from
diapauzing eggs present in ballast sedimentz in additional incubator chambers deployed in these
tanks, Caollectively, these studies support the contention that BWE by transoceanic vessels
traveling between freshwater ports results in ballast water that would exceed propozed
International Martime Organization [2004) ballast water performance standards if these standards
were applied to freshwater species only, Thus, BWE provides strong protection to freshwater
ecosvstems against invasions by both pelagic and benthic frezhwater species.
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