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SUMMARIES

Polarized light pollution: Alternative hypoth-
eses and resource management concerns 

HORVÁTH ET AL. (2009) INTRODUCE THE TERM “POLARIZED 
light pollution” and suggest caution in the placement and use of 
artifi cial polarizers. Polarized light pollution refers predominantly 
to highly and horizontally polarized light refl ected from artifi cial 

surfaces, which alters the naturally occurring patterns of polar-
ized light experienced by organisms in ecosystems. Common 
artifi cial polarizers are asphalt surfaces (e.g., roads and parking 
lots), black plastic sheeting, dark-colored paint work (e.g., on 
cars), black (polished, horizontal) gravestones, and black or gray 
windows. Oil spills and open-air oil reservoirs are locally signifi -
cant artifi cial polarizers. Similar to a polarizing fi lter on a camera, 
an artifi cial polarizing surface reduces refl ection from nonmetal-
lic surfaces, increases contrast and color saturation, and darkens 
shadows. In the 1960s, research began to show that many animals 
are capable of perceiving the polarization of light and using it as a 
rich source of information (see Horváth et al. 2009, p. 317).

Generally, light pollution is a nighttime phenomenon, aff ecting 
nocturnal and crepuscular species; however, polarized light pol-
lution can occur day or night wherever both a light source and a 
polarizing surface are present. Furthermore, the magnitude and 
prevalence of polarized light pollution have greatly increased with 
human activity. Horváth et al. (2009) highlight the potential ef-
fects of polarized light pollution on habitat selection, laying eggs, 
foraging, navigation and orientation, predation, and population 
dynamics. The following examples show some of the direct and 
indirect eff ects on the behavior and fi tness of polarization-sensi-
tive animals.

Perhaps most obviously, water-seeking insects use horizontally 
polarized light to locate water bodies. Among available visual 
cues, polarization is the most reliable under variable lighting 
conditions. Yet, foraging on artifi cial polarizers (e.g., a red car 
roof) wastes time and energy for these species. Moreover, for 
some species, landing on artifi cial refl ectors can be lethal; obligate 
waterbirds (i.e., birds that require open water for survival) such as 
ruddy duck (Oxyura jamaicensis), common loon (Gavia immer), 
dovekie (Alle alle), and brown pelican (Pelecanus occidentalis) are 
occasionally found dead or injured and stranded (unable to take 
off ) in large asphalt parking lots.

Predators use polarization sensitivity (e.g., detection of prey 
via the scattering of light) to their advantage, but in underwater 
habitats, plastic garbage is a source of polarized light pollution. 
Investigators have identifi ed plastic bags as attractive to sea turtles 
because of the plastic’s transparency and similarity in shape to 
jellyfi sh; park literature at   Cape Lookout,   Canaveral, and  Padre 
Island national seashores highlights such fi ndings (see particular 
parks at http://www.nps.gov). Horváth et al. (2009) suggest that 
scattered light through plastic may prompt aquatic organisms to 
consume inappropriate and dangerous items sensed as prey.

Artifi cial surfaces that refl ect light may easily become polariza-
tion signals to which diff erent species are attracted. However, 
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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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