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ABSTRACT

Stabilization of riverbanks and lake shorelines has become widely used to reduce erosion. Studies on effects of stabilization on fish
species and communities have indicated highly variable effects from beneficial to detrimental. Bank stabilization implemented to
reduce shoreline erosion of metals-contaminated sediments in the lower Coeur d’Alene River, Idaho, prompted concern of possible
effects on the fish community. Fish sampling (electrofishing and gillnetting) and habitat assessment were conducted at 24 sites in the
lower 54 km of river during 2005 and 2006 to assess differences in the fish community (relative abundance, species diversity and
community composition) at stabilized and unstabilized shorelines. Within stabilized and unstabilized shorelines we evaluated seasonal
differences as well as upstream and downstream differences. We captured 3511 fish from 17 species and 7 families; 83% of fish were





Fork. Whereas the North and South Forks are high gradient

streams in narrow valleys, the lower river is characterized by
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Relative fish abundance at stabilized sites

CPUE at stabilized sites was significantly explained

by the habitat variables riprap depth and rock diameter

during certain season/gear combinations (Figures 7 and 8)

Gillnetting CPUE was positively correlated with riprap

depth during all seasons (Figure 7), and showed the strongest

correlation in summer (F¼ 8.10, p¼ 0.017, R2¼ 0.3922).

Electrofishing CPUE showed negative correlations with

riprap depth in summer and fall, and showed a weakly

positive correlation in spring. CPUE was significantly

correlated with riprap depth for both summer (F¼ 5.61,

p¼ 0.039, R2¼ 0.295) and fall (F¼ 13.65, p¼ 0.004,

R2¼ 0.535).

CPUE showed positive correlations with riprap diameter

for all season/gear combinations except fall gillnetting

(Figure 80 9 Tf
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Other studies, however, have reported increases in fish

abundance in areas with bank stabilization (Farabee, 1986;

Dardeau et al., 1995; Lister et al., 1995; Trial et al., 2001;

Zale and Rider, 2003; White et al., 2009). On the upper



Other studies elsewhere support our interpretation. On the

Upper Yellowstone River, abundance of juvenile salmonids

(rainbow trout, mountain whitefish, Yellowstone cutthroat

trout Oncorhynchus clarki bouvieri, brown trout Salmo

trutta and brook trout S. fontinalis) was higher at riprap

sections than at sections with natural banks as a result of

poor habitat (lack of complexity and cover) at the natural

sites (Zale and Rider, 2003). Under these conditions,

additional structure provided by riprap and other stabiliz-

ation materials may have proved beneficial to immediate,

on-site habitat conditions. In western Washington, yearling

cutthroat trout and steelhead O. mykiss standing stocks

increased in newly riprapped sections in large streams. The

increase of cutthroat was attributed to increased quantity of

habitat (Knudsen and Dilley, 1987).

Conversely, natural rivers and small streams where

high-quality habitat such as LWD exists may suffer declines

in habitat quality from actions associated with bank

stabilization (Elser, 1968; Angermeier and Karr, 1984;

Knudsen and Dilley, 1987; Craig and Zale, 2003; Angradi

et al., 2004). In western Washington streams, the severity

of habitat alterations coincided with stream size. Salmonid

standing stocks decreased as a result of riprap in small

streams and increased in large streams (Knudsen and Dilley,

1987). Craig and Zale (2003) surmised that diversity and

abundance of fish at stabilized banks as compared with

unstabilized banks, often increased in previously degraded

habitats and decreased in pristine habitats inhabited

by salmonids. As summarized by Zale and Rider (2003),

‘the incremental effects of bank stabilization are likely site-

specific and dependent on whether or not artificial structures

increase or decrease habitat diversity, and more importantly,

whether or not . . .



can be largely attributed to responses of different species to

water temperature and spawn timing. Most species captured

in greater numbers upstream are classified as coolwater

species, including largescale sucker, and northern pike-

minnow, and coldwater species longnose sucker and

cutthroat trout (Simpson and Wallace, 1978; Zaroban

et al., 1999; Mebane et al., 2003). By season, salmonids
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