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the degree of artifi cial polarization can far exceed natural levels, 
disorienting species from native cues in both sky and water.

Cascading eff ects may result if predators, which initially ben-
efi t from the abundance of prey attracted to artifi cial surfaces, 
become prey themselves. For instance, nest predators such as 
magpies (Pica pica) that gather near caddisfl y (Hydropsyche pel-
lucidula) congregations (attracted to vertical glass surfaces) could 
represent an enhanced predatory risk for the chicks of other 
bird species that nest in the immediate vicinity of glass buildings. 
Finally, because artifi cial surfaces can polarize light more highly 
than water, aquatic insects prefer to settle and lay eggs upon artifi -
cial, horizontally polarizing surfaces, even when there are suitable 
water bodies nearby. Such maladaptive behavior may result in 
population declines or alter the structure, diversity, or dynamics 
of ecological communities.

Although conservation is the primary objective of Horváth and 
his colleagues, they also supply a provocative alternative hypoth-
esis for the accumulation of life-forms at ancient natural asphalt 
seeps such as Rancho La Brea in Los Angeles, California. The 
generally accepted hypothesis is that animals were initially caught 
when they accidentally stumbled into the tar pits, which may have 
been camoufl aged by dust or leaves (Akersten et al. 1983). Horváth 
et al. (2009) hypothesize that “these asphalt seeps may sometimes 
have been covered by rainwater, thus strengthening their polar-
ization signature and attracting polarotactic insects and birds, and 
initiating a cascading trap for predators attracted to the trapped 
prey species” (p. 323).

Anthropogenic polarizing surfaces, combined with the occur-
rence of sensitivity to polarized light in so many animal taxa, 
suggest that caution in the placement and use of artifi cial polar-
izers is warranted from a conservation perspective. According to 
Horváth et al. (2009), “the ever-increasing levels of polarized light 
pollution and its ability to negatively aff ect behaviors and to alter 
interspecifi c interactions constitute an important conservation 
problem, which requires increased attention from conservation 
professionals and researchers alike” (p. 324).
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Looking at riverbanks in new ways

FLORSHEIM ET AL. (2008) SHOW NEW WAYS OF LOOKING 
at riverbanks, bank erosion, channel bank infrastructure, and 
management response to bank erosion, but does the article 
provide new alternatives? Perhaps the statement in the article’s 
abstract—“Here, we … suggest that alternatives to current 
management approaches are greatly needed”—is an invitation 
for managers of riparian resources to question their assumptions, 
take a broader (watershed) look, and think beyond conventional 
approaches. However, two of the four alternatives the authors 
provide seem like “fl oodplain management” repackaged in new 
terms: “dynamic-process conservation areas” and “erosion ease-
ments.” Furthermore, the checkerboard ownership of riparian 
corridors makes the use of these alternatives seem challenging at 
best. Examples of where and how these alternatives have been 
(or could be) applied would have added verity to the suggestions. 
The other two alternatives—“elimination of direct stressors” (e.g., 
grazing) and “nonstructural approaches” (e.g., planting native 
vegetation without the inclusion of hard structures such as riprap, 
gabions, or concrete)—seem practical; that is, simple and eff ective 
ways to enhance bank stability (albeit in the short term).

Although alternatives are still needed, the discussion of river-
banks, bank erosion, and channel bank infrastructure in Flor-
sheim et al. (2008) is enlightening. The authors suggest that the 
pervasive construction of infrastructure to control bank erosion is 
a result of the assumption that bank erosion is “bad.” This notion 
and the response to it have “greatly diminished natural channel 
banks, geomorphic processes, and ecology” (p. 527). The authors 
identify the main geomorphic and ecological eff ects of channel 
bank infrastructure, the potential habitat or ecosystem services 
lost, and examples of organisms aff ected. The authors highlight 
riverbanks as ecotones, vital centers of biodiversity in the zone 
between water and land. These areas, including the dynamic pro-
cess of erosion within them, provide habitat gradients, setting up 
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trophic cascades that off er “a greater variety of food sources and 
physical habitats than do simple plant communities of uniform 
age and species, which are characteristic of stabilized banks” (p. 
523). The authors also point out that bank erosion includes both 
fl uvial (stream-driven) and mass-wasting (gravity-driven) processes, 
the latter often overlooked at the detriment of engineering solutions. 
Mass wasting creates both vertical banks and slump deposits, the 
combination of which increases the heterogeneity of the channel, 
creating microtopography (for a variety of species) and bare surfaces 
(for recruitment) at varying elevations above the channel.

Florsheim et al. (2008) suggest that construction of channel bank 
infrastructure should not be an immediate response to bank ero-
sion, particularly in watersheds with a low level of urban develop-
ment or where development is in progress. Bank erosion is a nec-
essary process that may bring about eventual channel stability in 
urbanizing areas, and hard structures may prevent the adjustments 
required for a channel to stabilize on its own and limit future 
restoration options. Signifi cantly, the authors point out the general 
lack of monitoring done to assess the eff ects or the eff ectiveness 
of projects that use channel bank infrastructure, which is ironic in 
light of the pervasive nature and quick-response applications of 
riprap, gabions, and concrete. Finally, the authors illustrate that as 
a management strategy, construction of channel bank infrastruc-
ture addresses only one component of watershed management 
(bank erosion) while ignoring a full spectrum of habitat degrada-
tion and environmental problems (e.g., channel incision, removal 
of riparian vegetation, changes in hydrology, and pollution), as 
well as the values provided by preserving natural riverbanks.
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Lessons from the mollusk that made headlines

ZEBRA MUSSELS (DREISSENA POLYMORPHA) APPEARED 
in North America in 1988, and the invasion has been well docu-
mented; for example, the U.S. Geological Survey (USGS) posts 
daily updates of sightings in Google Maps (Benson 2009; see 
fi g. 1). Models show that zebra mussels spread by both natural 
process and human transport. According to Strayer (2009), 
colonization of North America has proceeded through a combi-
nation of long-distance leaps, medium-distance jumps, and short 
hops. Long-distance leaps include downstream transport through 
the Mississippi River basin and overland into Lake Mead (Ne-
vada and Arizona). Medium-distance jumps include movement 
from the Great Lakes to inland lakes, and short hops include the 
movement between lakes within a regional lake district. Because 
the most vulnerable bodies of water have already been colonized, 
spread has slowed in recent years but will presumably continue 
until the entire potential range is fi lled (Strayer 2009). Extreme 
temperatures and inadequate calcium concentrations are the lim-
iting factors to zebra mussel colonization. Hence, zebra mussels 
are unlikely to spread to the calcium-poor waters found in most 
of New England and the Pacifi c Northwest, the very cold waters 
of northern Canada, or the very warm waters in much of the U.S. 
Southwest.

Lessons learned for science
Appearance of the zebra mussel, which has become an icon 
for invasive species study and policy, helped give birth to inva-
sion ecology, now a major part of general ecology. Moreover, as 
evidenced by the USGS zebra and quagga mussel information re-
source page (see Benson 2009), much is known about its spread. 
Furthermore, scientists have identifi ed many ecological impacts 
of the invasion, most basically the withering of planktonic food 
webs and the thriving of littoral ones (i.e., organisms that live on, 
in, or near the seabed or lakebed). The following have decreased 
as a result of the spread of zebra mussels: phytoplankton and 
small zooplankton, benthic animals and large zooplankton, native 
bivalves (some to the point of local extinctions), dissolved oxygen 
in the water column, and calcium concentrations in freshwater 
bodies; water clarity, soluble nitrogen and phosphorus, bacteria, 
and local benthic animal populations have increased. In addition, 
the zebra mussel invasion has altered the pathways of contami-
nant cycling. In short, this species has transformed the food webs 
and biogeochemistry of freshwater habitats throughout North 
America. Seemingly signifi cant yet unknown impacts include 
diffi  cult-to-measure (or analyze) responses to the invasion (e.g., 
fi sh populations) and the outcome of transforming sediment from 
mud and sand to shell. Moreover, impacts to large-scale processes 
and systems are unknown. Strayer (2009) concludes that “sci-
entists and funders working on alien species have preferred to 
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