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Abstract 

The seasonal hydrologic cycle in the free-flowing Hanford Reach of the Columbia 

River has been modified over the past 60 years by artificially manipulated flows from a 

series of upriver hydroelectric dams. Superimposed on seasonal fluctuations in river flow, 

daily fluctuations up to four vertical meters in the river channel were passed through 

Priest Rapids Dam on a daily basis. In a segment of the Hanford Reach below Priest 

Rapids Dam, the shoreline distribution of vascular vegetation, non-vegetated substrate, 

periphyton, clams (Corbicu/ajluminea), crayfish (Pastifastacs leniuscu/us) and sculpin 

(Cottus sp.) were related to the amount oftime the shoreline was submerged on an annual 

basis, and clam, crayfish and sculpin densities were related to habitat features in shoreline 

areas not dewatered by river fluctuations. 

To estimate the amount of time shoreline areas were submerged, spatial map data 

in geographic information systems were used to depict percentages of time the shoreline 

was submerged. These percentages of time represented time intervals of shoreline 

submergence (e.g., submerged 60--65 percent of the time). The distribution study focused 

on cobble shoreline zones submerged > 50 percent of the time at 26 sites. 

Vascular vegetation (X?=106.84, d.f.=10, p<0.05), non-vegetated substrate 

(X2=53 .60, d.f.=lO, p<0.05) and periphyton (X2=93.34, d.f.=lO, p<0.05) distributions 

were marked by hydraulic operations. Vascular vegetation occurred in more than half of 

the observations in shoreline areas experiencing flows greater than 1,970 m3·s-1 

(submerged < 80 percent of the time). Non-vegetated substrate dominated shoreline areas 

experiencing flows between 1,970-1,353 m3·s-1 (submerged 80-95 percent ofthe time), 

and periphyton were found at shoreline areas submerged by flows greater than 
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1,353 m3·s-1 (submerged> 95 percent of the time). These three shoreline zones were also 

related to clam, crayfish and sculpin use. 

Clam distribution was affected by the amount of time the shoreline was 

submerged (X2=101.56, d.f.=10, p<0.05). Overall, clams were not equally distributed 

along the three shoreline zones (X2=154.27, d.f.=2, p<0.05). Investigations in the clam 

size class distribution along the three shoreline zones showed that clams 5-11 mm in 

shell length were 41 percent of the total clams found in the vascular vegetation zone, but 

2 percent and 1 percent of the total clams observed in the non-vegetated substrate and 

periphyton zones. Clams 11-22 mm in shell length were the most abundant size class in 

all three shoreline zones. Clams > 22 mm in shell length were most abundant in the 

periphyton zone. Clams from all three size classes were probably deposited on the 

vascular vegetation zone during high flows, but it was unlikely clams in the vascular 

vegetation zone could have survived for extended periods of time in the vascular 

vegetation zone due to dewatering. Clams in the non-vegetated substrate zone seemed 

able to persist for greater lengths of time, but they probably experienced reduced growth 

as a result of repeated short-term dewatering episodes. 

Habitat features related to clam densities at depths with persistent periphyton 

were dominant substrate (PROC GLM, d.f.=7, p=0.0004) and subdominant substrate 

(PROC GLM, d.f.=7, p<0.0001), embeddedness (PROC GLM, d.f.=3, p=0.0185) and 

current velocity (PROC GLM, d.f.=2, p<O.OOOl). The highest clam densities were found 

in unembedded cobble substrates (51- 200 mm in diameter) with current velocities 

between 0.1-0.3 m·s-1
• Clam densities were lowest in boulder/bedrock substrate or sandy 

or highly embedded substrates with low current velocities. 
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The amount of time the shoreline was submerged influenced the distribution of 

crayfish (X2=23.84, d.f.=8, p<0.05). Crayfish use of vascular vegetation, non-vegetated 

substrate and periphyton zones was not equal (X2=47.90, d.f.=2, p<0.05). No crayfish 

were found in zones of vascular vegetation. A few were found in some non-vegetated 

substrates, but crayfish were most abundant in the periphyton zone. 

Crayfish densities were influenced by dominant substrate (PROC GLM, d.f.=7, 

p=0.0009), unconsolidated substrate depth (PROC GLM, d.f.=2, p=0.0056) and shoreline 

seepage (PROC GLM, d.f.=1, p=0.0008). The highest crayfish densities were observed in 

cobble substrates (151- 250 mm) with interstitial spaces that extended deeper than 10 em 

into the substrate and located in places with groundwater seepage. The lowest crayfish 

densities were found in areas with an unconsolidated substrate depth less than 5 em. 

Substrate< 50 mm and> 301 mm also had few crayfish present. 

The amount of time the shoreline was submerged did not affect the distribution of 

sculpin (X2=8.77, d.f.=8, p>0.05). Sculpin seemed to prefer shallow water and moved 

vertically along shoreline adapting to river elevation changes. However, differences were 

found between the use of shoreline zones (X2=7.45, d.f.=2, p<0.05). Sculpin were found 

mostly on submerged non-vegetated substrate and periphyton zones. Only a few sculpin 

were found on the vascular vegetation zone. 

Factors found to affect the densities of sculpin were dominant substrate (PROC 

GLM, d.f.=7, p<0.0001), embeddedness (PROC GLM, d.f.=3 , p=0.0075), current 

velocity (PROC GLM, d.f.=2, p=0.0445) and shoreline seepage (PROC GLM, d.f.=1 , 

p=0.0366). The highest sculpin densities were observed in unembedded substrate 
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