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Fish Community – The fish communities in the proposed restoration sites will be described for both pre- and post-restoration.  Fish will be sampled using 100’ beach seines.  Permanent beach-seine index sites will be established within the Crims Island restoration site.  In addition, index sites will be established in nearby areas (e.g., main channel shorelines of Crims Island and Oregon and Washington Columbia River shorelines) to reference fish abundance and species composition in surrounding main channel, slough and embayment habitats.  Sites will be sampled biweekly from April to September to document seasonal fish abundance and timing of habitat use.  Each site will be sampled according to standard USGS methods (Key et al. 1994) to collect species abundance and composition data.  Captured fish will be enumerated and a sample will be anesthetized, weighed, measured, and released.  Sampling will be conducted prior to restoration work in surrounding areas to describe the existing fish community to determine the species that will likely use the restored habitat once it is connected to the main river.

Habitat use by juvenile chinook salmon – Subyearling chinook salmon, especially those of the fall race, will likely be the primary beneficiary of newly restored habitat on Crims Island.  Therefore, trends in subyearling chinook salmon abundance will be examined within the restoration area and between sites within the restoration area and surrounding reference sites.  We will test the following null hypothesis:

Ho:  Abundance, growth, and residence time of subyearling fall chinook salmon and other juvenile salmonids rearing in habitat created by this proposed project are not different from nearby rearing habitat in surrounding areas of natural habitat.

Mean fish catches from beach seines within restored habitats will be compared over time using one-way analysis of variance (ANOVA) with time as the main effect.  Catches will be compared between habitats (restored and reference) using two-way ANOVA with habitat type and time of year serving as the main effects.  The abundance of other important fish species caught in beach seines will be analyzed similarly.

Mark-recapture methods will be used to estimate the growth and residence time of subyearling fall chinook salmon in restoration sites.  Fish of the same size will receive a dye mark on their caudal fin using a Panjet needleless innoculator.  We will differentially mark and release 1,000 fish each in the restoration site and at one reference site along the main channel of the Columbia River.  Marked fish will be recaptured during biweekly seining efforts.  Fish will be weighed and measured to determine growth rates and mean residence time in rearing habitats.

Predation evaluation – One of the potential consequences of this restoration project is use of the new habitats by salmonids predators.  As such, evaluation of predation on juvenile salmonids should be a priority.  We will teat the following null hypothesis:

Ho:  Predator abundance and predation on juvenile salmonids in restored habitats will be the same as in surrounding areas with similar habitats.

Smallmouth bass and northern pikeminnow will be collected by either beach seines of electrofishing for food habit analysis in the restored habitat and at selected reference sites.  In the first year of sampling, 25 fish of each species will be collected from restored Crims Island habitat and 25 fish of each species will be collected from one reference site on two separate occasions for a total of 200 fish.  Fish will be collected in May – the time of peak subyearling chinook salmon abundance.  Predators will have their stomach contents removed using nonlethal lavage.  Stomach contents will be identified to Order, and any partially digested salmonids will be identified using diagnostic bones (Hansel et al. 1988: Poe et al. 1991).  Mean numbers of juvenile salmon consumed by the two predators and locations will be compared using two-way ANOVA.  Depending on results from the first year of sampling, this effort may expand in outyears to produce estimates of predation rates and predator abundance.

Invertebrate community – Juvenile chinook salmon consume a diverse group of invertebrates that reflect availability in riverine or reservoir habitats of the Columbia River (Rondorf et al. 1990).  Therefore, the pre- and post-restoration aquatic invertebrate community will be described using baskets of artificial substrates placed throughout the restoration site and in selected reference sites.  Substrate baskets will be deployed a year before the planned restoration.  A portion of the substrate baskets will be removed monthly and analyzed for species abundance, composition, and life stage.  Baskets will be redeployed after restoration efforts have been completed and sampled similarly.  We will test the following null hypothesis:

Ho:  The invertebrate community, including important food items of juvenile fall chinook salmon, will not differ between pre- and post-restored sites and surrounding areas with similar habitats.

The invertebrate community will be compared between pre- and post-restored sites and between restored habitat and existing reference sites using ANOVAs and diversity indices (e.g. Shannon-Weiner).

Habitat structure – At the time each index site is sampled, data will be collected to describe the physical habitat as described by Key et al. (1994).  The following information will be collected at each beach-seine site.  Water depth, velocity, and temperature measured 1, 7.5, and 15 m from shore.  Substrates will be classified according to the Wentworth scale.  Turbidity will be measured to the nearest 0.1 Nepholometric Turbidity Unit (NTU).  A qualitative assessment (absent, sparse, moderate, heavy) of the terrestrial and aquatic vegetation will be made at each site as well.  We will test the following null hypothesis in regards to habitat:

Ho:  The restored physical habitat will not differ from natural reference sites used to characterize juvenile fall chinook rearing in the surrounding habitats.

Collecting habitat information at each site will allow us to apply a fall chinook rearing habitat model developed by the USGS (Tiffan et al. In Press) to predict the quality of rearing habitat in restored sites.  This model could also be used to predict the total amount of suitable rearing habitat created in the restored area if bathymetric and water velocity information were available for the entire area.  This information could be obtained and this assessment made if warranted in outyears.

The USGS’s Columbia River Research Laboratory has the necessary field equipment (e.g., seines, boats, habitat assessment instruments, etc.) and expertise to conduct field sampling for fish habitat assessments.  The facility maintains the necessary supplies and lab equipment for conducting invertebrate and stomach content analyses.  Personnel have computers for data reduction, storage, statistical analyses, and report preparation.
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