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Lodge 2002) and interspecific interactions and economic impacts in regions where 
the species is established. If the risk of establishment and/or the risk of adverse 
impacts is deemed to be low, then it might be appropriate to take no further action 
other than managing the vector that was responsible for the introduction. If the species 
is deemed a moderate to high risk, then additional actions may be warranted. These 
actions consist of eradication or, failing that, a control-the-spread strategy. The num­
ber of invertebrate, aquatic NIS that have been successfully eradicated is guite small 
(e.g., black striped mussel Mytilopsis in Australia and green alga Caulerpa in Califor­
nia; Bax et al. 2002; Williams and Schroeder 2004). A central problem is detection of 
the incursion at a sufficiently early stage that the population size and range of an NIS 
are very small and relatively easy to manage. Nevertheless, cases may occur where 
it is economically advantageous to establish monitoring programs to facilitate early 
detection of nascent invasions, particularly where the potential for biofouling is large 
or the threat to native biodiversity is great. The 1OOth Meridian Project was designed 
with this in mind (see chapter 12), although the recent establishment of quagga mus­
sels in the western United States highlights the difficulty in completely eliminating 
vector activity. Creation of barriers to dispersal, including the electrical field barrier 
in the CSSC, is an example of a control-the-spread strategy that may be effective 
not only for target species (e.g., silver and bighead carp) but other NIS, as well. 

When prevention and eradication are ineffective, managers and society must 
adapt to life with the established NIS. At this point, managers are essentially help­
less with respect to distribution of the NIS, as for the case with dreissenid mussels 
in the Great Lakes. Here, management efforts may consist of limiting damage asso­
ciated with the NIS by controlling its local or regional abundance, as is done on the 
Great Lakes through chlorination of water intake pipelines to reduce mussel bio­
fouling, and application of biocides to specific streams to reduce recruitment of sea 
lamprey. In a limited number of cases, new markets may be created to exploit the 
NIS, thereby reducing abundance and economic or ecological impact, as has been 
done by instituting a bighead carp fishery on the Upper Mississippi River. 

In summary, the introduction of NIS has emerged as a critically important form 
of human-mediated global change. The Great Lakes have been highly receptive 
to NIS and are now greatly disturbed by them, with society bearing the economic 
impacts of those invasions. Most evidence points to a small number of vectors, 
especially ballast contents, as the predominant source of new NIS to the Great Lakes. 
Development of appropriate strategies to manage NIS in the Great Lakes is clearly a 
work in progress, but much can be learned from previous invasions both within and 
outside of the basin to shape management programs of the future. 
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