ISRP Comment/Question Delay funding until they provide a more precise statistical analysis protocol that is supported by the sampling design and data.
Response: The purpose of the proposed work is to determine to what degree there are correlations between physiological indicators currently applied in the basin for smolt management, and environmental factors during rearing, e.g., hatchery practices, and the juvenile emigration, and to describe their interactions at different life stages.

Statistical analysis of the project database will be provided by Dr. John Skalski (BPA project 8910700) and incorporates critical documented measurements from the Assessment of Smolt Condition project, CRIS, DART, and stock specific fish passage data from the FPC website.  A proposal was prepared and agreed to on April 22, 1999 for activities related to the mid-Columbia River.  The proposal contains references to statistical analyses that will be used in FY2000 to evaluate the Snake River juvenile salmonid emigration, and the lower Columbia will follow to complete the basinwide analysis.  The preproposal outlines statistical analyses to be applied to the database including principal components/factor analysis, correspondence analysis, multiple regression and canonical analysis.  River conditions from several documented sources will be used in the analysis to determine locations that provide measurements that are appropriate to the analysis.  Rather than compete with other available databases, the project gathers information from the regional databases, each quite specific in nature, to incorporate with the project physiological and stock specific database.  Because the majority of environmental variables are collected at juvenile fish collection facilities, measurements can be matched to specific smolt condition sampling dates.

The initial analysis is exploratory in nature, but will help determine the appropriateness of the environmental variables to juvenile salmonid management, and their effects on smolt condition. For example, CRIS was accessed to determine movement of different fish stocks within the basin, and the FPC database was accessed to determine stock release dates and coded wire tag codes. Smolt-to-adult survival is determined from marking programs established in the basin, and from returns to subbasins and hatcheries.

The statistical framework developed during this activity will help establish those factors that need to be considered in programmatic approaches to monitoring and evaluation, data collection, management, and analysis. 

Data reduction techniques will be necessary to summarize the co-variate data into distinct number of meaningful explanatory variables. Even then, the number of co-variates may outstrip available degrees of freedom. Therefore, this exercise is exploratory in nature, hoping to identify possible correlative relationships and co-variates that may govern outmigration success.

Possible data reduction techniques include the use of principal components/factor analysis by summarizing and reducing the dimensionality of the co-variates. En factor analysis, linear functions of the co-variates that explain large amounts of the variability in the independent data are identified. In correspondence analysis, non-metric data and nonlinear relationships can be used in dimensional reduction. These techniques will be explored to summarize the multiplicity of independent observations.

Multiple regression and canonical correlation analysis, in turn, will be used to explore relationships between travel times and survival during outmigration with the reduced co-variate observations. Canonical correlation will be used to explore relationships between linear functions of outmigration dynamics with linear functions of smolt condition indices and ambient in-river conditions.

A key factor in all analyses is the relatively few years of outmigration performance. The eight years of data from three hatcheries represents at best 24 independent observations. Furthermore, years 1987-1992 and 1993-1994 are confounded by techniques used to estimate travel times and survival (i.e., brand marks versus PIT-tags). 

The statistical package S+ for the UNIX operating system will be used to perform the data reduction and correlation/regression analyses.

