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Project ID 27007 and 28005 – Response to Comments


Assessment of spring/summer chinook habitat in the Grande Ronde and Salmon subbasins – Project ID 27007 and 28005

Overview – The following write-up is our response the ISRP preliminary comments.  We identify a single proposal that would serve as the pilot study combining both proposals and we respond to specific questions identified in your review. In our view, it is important that consistent habitat assessment data be collected throughout the Columbia River Basin because population abundance information alone may not be sufficient to detect impacts of management (Ham and Persons 1999)  

Pilot Study – We understand the need to demonstrate results prior to funding costly projects (Bisbal 2001).  At the same time, a pilot study must be designed to have sufficient power to answer questions of concern.  The two questions of interest to us are, 1) do attributes of reaches/streams with chinook salmon differ from those without chinook salmon, and 2) how can results generated within a pilot study be extrapolated to the larger stream habitat data sets from managed watersheds.  We are best able to address these questions by conducting the pilot study within the South Fork Salmon River (Johnson Creek, Upper South Fork of the Salmon, and Secesh) and Middle Fork Salmon River (Bear Valley Creek, Marsh Creek) where we have extensive habitat data.  These watersheds are similar enough in geology, elevation, management activities, and other possible confounding factors that any significant differences between occupied and unoccupied chinook salmon habitat can likely be related to the variables we propose to measure.  In order to insure reasonable power within the pilot study it will be necessary to evaluate at least 20 streams – 10 with chinook salmon and 10 without.  In addition to collecting stream habitat data, significant time will be devoted to amassing and consolidating chinook salmon population and stream habitat data previously collected within the pilot study area, and the analysis of these data. These efforts will cost approximately $100,000.
Coordination with other studies of salmon populations/habitat- In allocating sample effort, it will be first necessary to aggressively coordinate with the tribes, state and federal agencies that collect fish population and stream habitat data.  Some of this data is readily available, but other data may exist in administrative reports or databases that are not readily accessible.  Because of the narrow scope of the pilot study and our previous data collection in the area, assimilating this data should take no more than a couple of months.  We will also need significant help from these agencies in deriving an operational definition for habitat “occupied” by chinook salmon and habitat that is “not occupied”.  This will be done through individual contact with the different groups responsible for collecting data, and/or a meeting organized for data sharing. In additional to any analysis, all data collected will be summarized and available upon request.

Are differences in productivity already clearly understood? – Historically, considerable effort has been expended to better understand what basin/stream/reach characteristics drive chinook salmon productivity.  Within the Columbia River Basin, a recent paper related land use to survival of juvenile chinook salmon (Paulsen and Fisher 2001).  Land use often increases sediment introduction into stream and alters stream habitat characteristics that lead to lower salmonid survival rates (Meehan 1991).  Even with a relatively rich body of literature, we often struggle to describe even simple relationships such as the effects of fine sediment on salmonids (Chapman 1988).  We also have a poor record for using monitoring studies in a manner to learn from them (Bisbal 2001).  So while we agree with the reviewers that much is already understood about salmonid/habitat relationships and factors influencing system productivity, we believe there is much more we can learn.     

What void in data collection will we fill and why not use the rich array of other data available from other studies? –  Considerable stream habitat data has been collected throughout the Columbia River Basin (McKinney et al. 1996, Overton et al. 1995). Most of these data, however, were collected without specific management objectives or quality control/quality assurance (QA/QC).  The result is limited ability to aggregate data throughout a watershed, subbasin, or basin (Peterson and Wolrab 1999). In contrast, our efforts have strict QA/QC and can be aggregated throughout the basin with known estimates of precision.    Data is collected at both random and sentinel sites throughout the matrix of federally managed lands within the Columbia River Basin. These data bridge the gap between low-resolution data (such as coarse GIS data layers), and high-resolution data (such as collected for stream site restoration).  This pilot study will merge fish data with stream habitat data.  Our annual QA/QC trials give us the ability to evaluate type I and type II errors when making statistical comparisons between attributes in different sets of streams.  While we cannot formally use other data in our analysis, the relationships that have been described in other studies will help us to develop the general models for data analysis.

What biological data will be obtained?  – We will use previously collected data related to run strength of adult chinook salmon, parr density, and smolt outmigration. From these data, we will derive an index of the Chinook salmon populations within each stream accessible to these fish or use an index previously constructed. These data will describe the sampling universe within the pilot study and serve as the basis for our experimental design.   Fish population data will be augmented though the collection of macroinvertebrate and riparian vegetation data within each stream reach. This will allow us to look at the influence of primary and secondary production, as well as habitat.

How will relationships be analyzed? – Many different approaches for analysis could be used depending upon the spatial juxtaposition of chinook salmon within streams in the pilot study area.  To increase statistical power, our preference would be to pair each stream occupied with salmon with one that was close but in which salmon are absent.  If this design is not practical, we would assign all streams within the basin a “present” or “absent” value, then take a random sample from the sample population.  In either case, we would utilize simple parametric statistical method to test the hypothesis of whether stream habitats used by salmon are the same as those where salmon are absent.  We would also use these data as a training set for discriminant analysis that would classify habitat as either occupied or unoccupied by chinook salmon.  The results of this training set analysis would then be generalized to our Columbia River Basin data set to determine how well it predicts occupied habitat at a larger scale.  Both statistical approaches will be used to model habitat attributes critical for use by chinook salmon. It is also our intent to use these data to begin to develop predictive models for measuring biotic integrity of streams (Hawkins et al. 2000)

How will we account for out-of-basin factors? – It was our hope that though a multiple basin study of habitat, as originally proposed, we would be able to model out-of-basin factors by evaluating habitat relationships through different basins.  A pilot study focused in only the portion of one subbasin will preclude this type of analysis.  Instead, we will conduct the study in a limited spatial area that is all similarly affected by these out-of-basin factors.

How will we evaluate temperature data? – Temperature will be monitored daily by recording thermographs.  We intend to monitor temperature on a continuous basis throughout the year in order to explore different seasonal comparisons.  Evaluation of temperature data will follow two different tracks.  The first track will be to compare data collected in the 20 sites to see if we can discern differences between streams with and without chinook salmon. Standard temperature analysis approaches such as maximum, minimums, degree-days, and variance will be evaluated.  We will also compare the predictability (Colwell 1974) of stream temperatures in the two sets of streams.  The second track will be to use the data we collect in conjunction with other available temperature data to model stream temperature (min, max, degree days) throughout the pilot study area.  
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