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Section 9 of 10. Project description

a. Abstract 
Six (6) populations of resident redband rainbow trout (O. mykiss gairdneri) in streams located on the Colville National Forest in the Upper Columbia Subbasin will be studied annually for a minimum of five years. The study would undertake to evaluate the influence of physical conditions in the stream channel, riparian zone and catchment uplands on population productivity and structure. A comparison of population productivity and structure in populations with and without competitive interactions with  non-native brook trout (Salvelinus fontinalis) would be undertaken as well. Three populations in which no brook trout are present would be chosen from catchments exhibiting a range of riparian/upland conditions. Three other populations in which brook trout are present would be chosen from catchments exhibiting the same range of conditions. Populations would be enumerated annually during the summer prior to base flow conditions using multiple-pass removal electroshocking. Sites would be flyfished one or two days prior to electroshocking to evaluate the accuracy of flyfishing-based sampling procedures and population estimates. 

Individual lengths and weights would be recorded and age-length frequency distributions  developed and condition factors calculated annually. Small, statistically robust-sized lethal samples would be taken for age-determination and whole-body lipids analysis to obtain a biochemical index of fish condition.

The feasibility of conducting rainbow spawning surveys would be investigated and, if feasible, undertaken. At the minimum, range of spawning time and period of peak spawning would be estimated for rainbow populations in each stream. Spawning surveys in streams in which brook trout are present would be conducted during the fall. Life-tables and single species age-structured population models would be developed for each population as primary tools for determining the influence of habitat and brook trout competition on rainbow populations. Results would be incorporated into population viability analyses for Inter-Mountain Province rainbow in small-order streams.

b. Technical and/or scientific background
Populations of redband rainbow (O. mykiss gairdneri) in sub-basins of the Intermountain Province and elsewhere in the Columbia Basin have suffered  reductions in both historic range and numbers in recent decades. These reductions have been caused in significant part by introduction of non-native con-specifics (coastal rainbow, O.m. irideus), introduction of exotic trout species (principally brook trout, S. fontinalis), and loss and impairment of habitat (Behnke 1992; Lee, et al. 1997; and several articles in the Special Section of NAJFM ( v.17, #4 ). Most remaining indigenous resident rainbow trout populations in the Intermountain Province are found in lower-order tributary subbasins, particularly headwater streams of first through third orders, most of which are located on National Forest lands (Tom Shuhda, Colville National Forest, personal communication; Draft San Poil River Subbasin Summary). Their stream habitats are both reduced and often disconnected in comparison to the presumably normative conditions which existed prior to significant disturbance by euroamericans. They are thus particularly vulnerable to demographic and environmental stochasticities, and to deleterious competitive interactions with introduced non-natives.

Successful preservation and recovery of such  populations requires both a thorough assessment of the conditions of their catchment habitats and a better understanding of the structure and dynamics of such small and generally fragmented populations. Little is known about the numbers, much less the dynamics and community interactions of these much-reduced native populations. Knowledge of parameters such as age-structure, and recruitment dynamics is lacking; and little is known about the interactions of stream channel conditions and variables of the hydrologic regime at the reach scale with these population dynamics. Understanding of these relationships is also fundamental to an understanding of the nature of the competitive or other threats posed by exotic resident salmonids, particularly brook trout (cf. Lee et. al., op. cit. pp.1377-78).

Specifically, in regard to most remaining small stream native rainbow populations in the mid- and upper-Columbia Basin, we don’t know whether or not they are at equilibrium populations sizes and age-structures, what the natural variances in populations size and age-structure are, and what temporary variations or changes in age-structure or population size threaten local extinction. We lack information and understanding of the extent of within-stream movement of resident trout populations and of immigration and of their role in the dynamics and persistence of local populations (cf. Fausch and Young. 1995; Grossman et al. 1995; and Schlosser and Angermeier. 1995). We know little about seasonal variation in habitat use at the channel unit and stream segment scales and how this is related to hydrologic variation and to annual population size. 

Such understanding is hampered in large part by a dearth of long-term empirical data sets from well-designed studies (See, e.g., Bayley and Li, 1994, Schlosser and Angermeier, 1995, Naiman et al., 1995, and Elliot, 1994 chapter 3). Ecological data in general, and species level population data in particular, are notoriously “noisy”, reflecting a significant amount of variance due to environmental variation quite apart from issues of variability due to measurement/sampling procedures (Bayley and Li, 1994; Elliot, 1994 Chapter 3; Lee et al. 1997, pp.1377-78). This is no less true of these small headwater trout populations than it is of large mainstem anadromous populations. Only long-term studies are capable of providing reliable estimates of baseline variation which, in turn, is essential to enabling relevant biological signal to be perceived and separated from environmental noise.

The importance of acquiring systematic long-term data on native resident trout populations must be recognized and addressed if adequate and cost-effective measures are to be successfully undertaken to preserve and recover the Basin’s native resident trout populations. 

c. Rationale and significance to Regional Programs
Section 10 of the 1994 Fish and Wildlife Program (FWP) recognizes redband rainbow  as a native resident fish species of concern. Preservation of existing native populations of this species and its habitats, and restoration of damaged habitat are recognized as goals and obligations of the FWP.

 
The FWP also emphasizes the need for proper assessment of watershed conditions “on a stream-reach-by-stream-reach basis” as a prerequisite to effective preservation and recovery efforts (Section 7.6A and 7.6C). This emphasis has been highlighted and reinforced by the Independent Science Advisory and Review Groups (ISAG and ISRP, respectively) in reviews of the current FWP and of recent funding decisions and project proposals (ISRP 98-1).


A significant aspect of assessing the impact of altered and impaired watershed conditions on native fish populations lies with improving our understanding of the interactions between local fish population dynamics and habitat conditions (including in-channel biotic conditions) at hierarchical spatial and temporal scales (Bayley and Li, 1994; Frissell et al., 1986; Grossman et al., 1995; Schlosser and Angermeier, 1995.). A comparative and long-term population study of the sort we propose to undertake is conceived to improve our understanding of these interactions. 


The FWP also calls for the development of a Biodiversity Institute, which to the best of our knowledge has yet to take shape (Section 7.1I). This proposal would involve the sort of applied research in which a Biodiversity Institute would engage.

d. Relationships to other projects 
Subbasin Plans for the InterMountain Province are in the early stages of development. The Draft San Poil River Subbasin Summary (Jones, 2000) observes that "(l)imiting factors to fish populations are hypotheses in this subbasin, and have little or no experimental data to support them. However, it is widely accepted that degraded fluvial habitat conditions … limit native salmonid populations." (p.9). This observation applies with equal force to the Upper Columbia Subbasin. Our proposal would address the lack of data regarding habitat/resident fish population conditions in the Upper Columbia Subbasin which retards the development of robust, well-tested hypotheses needed to direct and evaluate management actions intended to preserve and recover native resident trout populations. The proposal has been specifically invited by a principal stakeholder and land management entity in the Subbasin, the Colville National Forest. The principal resident fish biologist for the Forest , Tom Shuhda, is a cooperator in the project and has secured a valuable cost-share in support of the project.

e. Project history (for ongoing projects) 

Not Applicable.

f. Proposal objectives, tasks and methods

I. Introduction.

A. Brief description of the project
The Project would census 6 native stream resident rainbow (redband, Onchorynchus mykiss gairdneri) and associated brook trout (Salvelinus fontinalis)  populations for a minimum of 5 years. The 6 populations are located in the following streams: Barnaby Creek (2nd order), Deadman Creek (3rd order), Hall Creek (2nd order), Lane Creek (2nd order), Tonata Creek (3rd order), and West Fork Trout Creek (2nd order). All streams are located on Colville National Forest lands in the Upper Columbia Subbasin of the Intermountain Province. Three streams contain populations of native rainbow free from sympatric brook trout. (Lane, Tonata, and W. Fk. Trout). Three streams contain populations of both native rainbow and brook trout: (Barnaby, Deadman, and Hall). Each study stream would be divided into two reaches (study sites) of 20 to 30 channel-widths in length (~100-200 meters) each.

The study would evaluate the relationship between riparian zone/stream channel conditions and resident rainbow trout population condition by initiating the establishment of a time series of basic measurements of features of the riparian zone, stream channel and fish population condition and structure (both rainbow and brook trout). Riparian zone/channel measures would be related to catchment physical condition and land use by consulting relevant local/regional databases and GIS products (USFS, ICEBMP). GIS map products of each study stream and its catchment would be produced and updated annually. Comparisons within streams/catchments across years and between streams/catchments within and between years would be made. These comparisons would be used to evaluate USFS land management actions affecting each study stream/rainbow population.

Population dynamics of rainbow and of brook trout populations would be compared and evaluated to determine, initially, the extent to which rainbow population dynamics differ between populations with and without sympatric brook trout populations. If significant differences between rainbow populations with and without brook trout are verified, additional investigations into possible causes and mechanisms responsible for the differences would be determined and undertaken. This latter would not occur before Project Year 4.


B. Duration of the project.

The evaluation of relations a) between land-use, riparian zone condition, and channel condition on the one hand and rainbow population condition on the other, and b) between rainbow population condition and presence/absence of sympatric brook trout populations 

are fundamental to determining biologically appropriate and cost-effective habitat preservation  and recovery measures aimed at benefiting native resident fish populations. The time series of measurements described thus far are necessary conditions for achieving a more detailed, province-specific understanding of these key but largely unknown relationships.
Ideally, the project will continue for a decade or longer.

C. Project Objectives.

Objective 1: Census rainbow and brook trout populations annually.

Tasks and methods:

Rainbow and brook trout populations in each of the 12 study sites (2 sites per stream) would be censused annually in July and early August following run-off and prior to late summer baseflow. Each reach would be blocked off with nets and rainbow and brook trout within each reach enumerated using electroshocking and three-pass removal. Each rainbow and brook trout caught would be measured (nearest mm) and weighed (nearest gm) before being returned to the stream downstream of the blocked reach. 

One or two days prior to the electroshocking census each reach would be censused using flyfishing techniques, as described in Washington Trout's Native Trout Survey (Project # 198002600). The length of each fish caught would be estimated and recorded, together with length of time fished. In conjunction with the ensuing electrofishing-based census, this would provide the data necessary to evaluate the accuracy of flyfishing-based population estimates, which promises to provide a cost-effect, non-lethal method for estimating trout populations in headwater streams.

Annual population numbers and length distribution in each reach and each stream (each species) are the minimal population data that must be obtained if the project is to be successful.

Objective 2. Collect riparian zone and in-channel habitat data annually.

Tasks and methods:

Two or three permanent cross sections would be located along each reach (site) depending upon reach length. At each cross section measurements in the riparian zone would be made from the edge of the bankfull channel to out to a distance of 30 meters on each bank. Measurements would include vegetation composition and age/successional stage along the transect and percent canopy cover at 10 meter intervals along each transect beginning at each bankfull channel edge. Canopy cover measurements would be made by using a digital camera equipped with a spherical lens in combination with image processing using the GAP Light Analyzer image-processing software (described by Frazer, Canham and Lertzman 2000). Temperature loggers would be placed in each study reach for continuous recording of stream temperature. This data would be collected annually during population inventories.

At each cross-section the bankfull and wetted width of the channel would be measured and thalweg depth-at-bankfull measured. Water surface slope would be measured between each of the following consecutive points: downstream reach boundary, consecutive cross sections proceeding upstream (2 or 3), and upstream reach terminus. Wolman pebble counts (100 ct.) would be made along the bar/riffle at or nearest to each cross section. 

Channel habitat units (riffle, pool) within each reach will be enumerated using a modified  Hankin and Reeves method used by USFS personnel in the Colville National Forest (Tom Shuhda, personal communication).

Benthic invertebrates would be sampled at each cross section by picking 5 large cobbles (~ 60 - 150 mm B-axis diameter) from near the thalweg of the nearest riffle. This "5 rock pick" will periodically be supplemented by more quantitative sampling and enumeration using a Surber Sampler. (A comparison of the "5 rock pick" to Surber Sampler collections is being incorporated into Washington Trout's 4-year Benthic Index of Biotic Integrity study in the Yakima Basin to assess the representativeness of the 5 rock pick's characterization of reach biota. Results from this comparison will be used to determine whether more quantitative benthic sampling will be required for the purposes of the proposed project.)

Objective 3: Develop age and length data for each population.

Tasks and methods:

Length data for populations in each study stream (2 reaches combined) would be obtained annually as described under Objective 1. This will allow length frequencies to be determined and fit to statistical distributions using likelihood techniques. In conjunction with age-length data for similar populations in the Intermountain west and related life-history data for resident rainbow and brook trout, distribution fits to the length data can be used to estimate age frequencies for the populations by developing length-age estimators. This will be relied upon if rainbow population numbers appear to be too low to permit lethal samples to be taken for age determination by otolith analysis.

Following Project Year 3, lethal samples will be taken from rainbow populations that appear to be reasonably healthy based upon the first three years of data. Lethal samples will be sent to Flathead Lake Biological Station (subcontractor) for otolith and lipids analyses. Otolith analysis will provide age and growth information. Lipids will provide a measure of whole-body energy which provides an objective measure of fish condition (see Objective 4 below).

Brook trout will be sampled lethally for these purposes beginning in Project Year 1.

Objective 4: Measure fish condition and growth and develop related indices.

Length and weight data will be used initially to construct static, annual snap-shot indices of fish condition for each population. Relative Weight will be calculated for rainbow populations, and for brook trout if a weight-at-length standard for stream resident brook trout can be found. Fulton-type condition factor will be calculated for both species to provided cross-species comparison in the absence of a Relative Weight standard for brook trout. Length-at-age estimates will be used across years within populations and in conjunction with length/weight condition factors to estimate age-specific growth rates.

Objective measures of growth will be obtained through the combination of otolith and lipids analysis of population sub-samples. This will be undertaken from the outset for brook trout. Since lethal sampling is required, otolith and lipids analysis of rainbow populations will be delayed several years until annual population census data indicate that some (or all) rainbow populations can safely suffer lethal removals for this purpose. 

Whole-body lipid content affords a reasonable and cost-effective measure of whole-body energy and, hence, fish condition (Brett, 1995 and Higgs et al., 1995; chapters 1 and 4, respectively, in Groot, Margolis, and Clarke, 1995). Lipid content will provide a quantitative measure against which to compare condition factors and interannual growth of age-classes. 

Tasks and methods:

Using annual length and weight data, calculate Relative Weight (Wr) (Wr = W(actual weight)/Ws(standard weight-at-length for the species) x 100) and Fulton-type condition factor (K = W/L^3) (Anderson and Gutreuter, 1983) for each rainbow and brook trout population

Beginning with Project Year 1 take lethal samples of all brook trout populations for whole-body energy (lipids) analysis. 

Beginning Project Year 4 (sooner, if population conditions indicate) take lethal samples of some or all rainbow populations for whole-body energy (lipids) analysis.

Objective 5. Collect spawning population data on Rainbow and Brook Trout populations annually.

The feasibility of conducting visual spawning surveys (redd counts) for rainbow trout in the six study streams is questionable due to the normally high discharge and/or turbidity of streams in the Upper Columbia Subbasin during May and June when rainbow spawning is expected to occur (Tom Shuhda, personal communication). Nonetheless, it is important to try to obtain information that will enable annual potential egg deposition, timing of spawning and age-distribution of spawning effort of each population to be estimated. Such data are critical to building age-structured models of each population.

If visual surveying of rainbow spawning proves possible it will be regularly undertaken. Whether this proves possible or not, rainbow populations deemed healthy after the first three years of population sampling will be selectively electro-shocked beginning in project Year Four and lethal samples taken across a range of sizes to determine fecundity (egg number, weight, and mass), ages (otoliths), and timing. Prior to Year Four, rainbow fecundities will be estimated using literature values for comparable populations.

Brook trout spawning populations will be surveyed annually during the fall and spawning-related data collected using all methods enumerated above beginning in project Year One.

Tasks and methods:

Determine/estimate temporal distribution of spawning activity, each rainbow population.

Review relevant literature and consult knowledge individuals in Western states who have obtained field data on resident trout in similar habitats. Beginning in project Year One, conduct provisional rainbow spawning surveys during May and/or June to assess the feasibility of obtaining regular data regarding spawning activities of the study populations. 

Determine/estimate annually potential egg deposition.

Review relevant literature and consult knowledge individuals in Western states who have obtained field data on resident trout in similar habitats.

Rainbow populations: beginning project Year Four, conduct selective electro-shocking sampling of healthy study populations. Collect lethal samples of a range of sizes of spawners for determination of fecundity and related parameters. Also used to determine age, and timing of spawning. 

Brook trout populations: as for healthy rainbow populations, but starting in project Year One.

Determine/estimate spawning success of each study population annually.

Above spawning-related information/estimates combined with young-of-the-year counts during annual population counts (Objective 1).

Objective 6. Develop Age-structured models of each study population using data acquired under objectives 1,3, and 5.

Discrete-time age-structured models for each population will be used to evaluate

·  the extent of density-dependent population regulation, 

· the existence of inter-specific competition between rainbow and brook trout, 

· assess population response to landscape actions affecting in-channel habitat conditions,

· perform viability analyses for all study populations. 

Initial model parameters (means, variances, and distributions) will be estimated  at the end of the first project year and revised annually thereafter. 

Modeling of the data using age-structured models helps to make clear the key life-history stages of individual populations that are most critical to long-term population persistence (reproductive success). This in turn makes it more likely that habitat features and dynamics that are particularly important to the success of the population's life-history structure will be identified. Together, such information facilitates a clearer understanding of possible life-history trade-offs made by each population in the course of its existence in its specific stream environment. Such information also makes possible an understanding of the potential limits to adjusting to environmental stress imposed on a population by its life-history. Understanding these limits is fundamental to providing credible assessments of population viability and risks thereto.

Tasks and methods: 
Using data obtained pursuant to objectives 1,3, and 5 estimate parameters to be used in a (discrete time)  age-structured population model. Parameters to be estimated include age-specific values for 

· #age-1 progeny/adult female

· survival values (survival to age x from age x-minus-1)

· breeding propensities (proportion of age-x adults that spawn at age-x)

· age-composition of annual spawning population

· repeat spawners (proportion of age x spawners that spawn at age x-plus-1).

· mean generation time

Estimated values for these and other parameters will include means, variances, and distributions. Values will be estimated and re-estimated from the data collected using Bayesian techniques and incorporating prior information from other regional studies/information, general knowledge of basic salmonid life history, general life-history theory, and data from prior project years.

Objective 7. Evaluate relationships between land-use/habitat conditions and the structure and dynamics of each population and develop viability analyses/risk assessments for each rainbow population.

Initial, tentative,  viability analyses for each redband population will be produced at the end of project Year 3 and will be based upon initial parameterizations  of age-structured  models of each population, with parameter means, variances, and distributions estimated from the first three years of data. Parameter values for each population will be input into RAMAS Stage and stochastic simulations run to estimate population performance across a range of time periods and across a range of uncertainties in environmental and demographic variables.

The relationship of habitat conditions to population dynamics will be evaluated as hypotheses about the effect of changes in habitat variables on the values (means, variances, distribution, autocorrelation) of population model parameters. This will provide a bridge between the population model and habitat measurements and provide one method by which hypotheses about the influence of habitat conditions and environmental variability on population dynamics can be tested.

These evaluations will be updated and refined annually thereafter. We expect evaluations and predictions to become more robust over the course of the project.

II. Hypotheses and Uncertainties to be Addressed.

By its very nature as a long-term project, the project is principally a data-acquisition project, at least in its initial years. The ecological and population-level processes to be studied are dynamic and possess inherent interannual variability that renders annual or short-term data incapable of enabling researchers to discriminate among several reasonable casual processes that might govern the behavior of natural populations over time periods relevant to assessing population viability or response to changes in land management practices. Acquiring a consistent time series of the kinds of data on populations and their habitats that appear to be relevant, on general ecological and life-history-theoretic grounds, to determining relevant causal processes is by and large independent of any specific (null) hypothesis as to what those processes are or on what temporal and spatial scales they manifest themselves. Hypotheses are needed, among other purposes, to impose pattern on the apparent chaos of acquired data; but first there must be a sufficient data series among which a pattern might emerge upon being viewed through the spectacles of one or another hypothesis conjoined to general theories.

Simply put, the initial data collection period of a long-term study generally need not and likely cannot be driven or guided by specific hypotheses about, e.g., fish population/habitat dynamics relations. It is guided by more general theories that suggest what kinds of data are most likely to be relevant to helping to formulate and to evaluate more specific hypotheses. Specific null hypotheses can be trivially or hastily put forth and rejected by the early returns of the data collection effort -- unless one places an a priori and ad hoc "time out" on hypothesis testing until after x number of years of data have been collected. But it is unlikely that such a rejection would warrant stopping the data collection process; and if this is true, it is obvious that a specific null hypothesis is not necessary for directing or for justifying the data collection process itself.

However, we can offer some general hypotheses that help guide our determination of the kinds of data to collect and which we hope to evaluate by linking them to additional hypotheses as sufficient data accumulate.  We hypothesize that  population(species)/habitat relations are most likely to be understood by being placed within a context of the energetic requirements of individuals and general life-history trade-offs ("choices") made by the species/population. (cf. Hall, Stanford, and Hauer. 1992). Life-history "choices" are expressed in the age-structure of each population which in turn reflects the interaction between individual growth and (sexual) maturity rates and the distribution/allocation of reproductive effort within the population. 

We hypothesize that population age structure and parameters of age-structure, in particular age-specific reproductive value (Vx), degree of iteroparity (repeat spawning) and finite (annual) population growth rate (r), reflect the balance between the energetic requirements of individuals across their life-span and the availability, quality and stability of niche spaces within the habitat capable of providing individuals with a net energetic gain. In particular, within the range of reproductive strategies and behaviors genetically and biologically available to members of a species, a population's location along the spectrum of r-selection and K-selection reflects the ability of average members of the population to extract a net energetic gain from the range of available niches within a span of time that enables the average individual to make a net contribution (of offspring) to the next generation.

Accordingly, disturbed or unstable environments relative to the feeding ecology and basic metabolism of members of a population, can be expected either to favor a shift toward earlier reproduction (r-selection) or to favor the invasion of a more r-selected competitor (or both). The persistence of an indigenous native species across a range of environmental variation and when confronted by a sympatric potential competitor should then depend upon its inherent (biological, genetic) reproductive flexibility, including both range of ages-at-maturity that are available to it and the range of niches (kinds and qualities of habitats) from which it is capable of extracting a net energetic gain. From this perspective, competitive interaction with an exotic invader is seen to be a habitat, niche-altering "disturbance". (cf. Hall, Stanford, and Hauer op.cit.)

Specifically, we expect that we may find any or all of the following among the 6 study streams:


In stable or recovering habitats in moderate to good condition without brook trout  (Tonata and West Fork Trout Creeks) redband populations will display a trend toward older age-at-reproduction and higher incidence of repeat spawning than redband populations in more disturbed habitats (Lane Creek);


As disturbed habitats stabilize and recover redband populations without brook trout (Tonata, W.F. Trout, and Lane Creeks) should display a trend toward older age-at-reproduction and/or a higher incidence of repeat spawning than under the initial, more disturbed conditions.


In stable or recovering habitats in moderate to good condition (Tonata and W.F. Trout Creeks) redband populations will have an older age-at-reproduction than redband  populations in similar streams where brook trout are present (Deadman, Barnaby, and Hall Creeks);

In streams with brook trout present, the incidence of repeat spawning among redband populations will be no greater than in streams without brook trout;

In stable or recovering habitats in moderate to good condition where brook trout are present, redband and brook trout may be in dynamic equilibrium with one another. This will most likely occur where brook trout frequently experience high levels of egg and emergent fry mortality during late winter/early spring high discharge events that occur prior to redband spawning. Under such conditions, Age-0+ and 1+ redband would have higher survival than 0+ brook trout and/or experience reduced competition from 0+ brook trout in the year following such high discharge events, and poorer survival in years when brook trout egg and fry survival are high. Redband population persistence may then depend upon chance continuance of such frequent disturbances to periodically and systematically reduce recruitment of brook trout young-of-the-year.

The data that will be acquired over the life of the project are essential to the evaluation of these and related hypotheses and to the broader ecological and life-history theories upon which such hypotheses are based. Evaluating hypotheses such as these are critical to successful long-term preservation of the Province's native resident trout populations.

III. Concluding Note.

Funding genuine long-term research projects is a considerable commitment in any case, and a problematic one for BPA and the NWPPC under present circumstances. In light of this we have crafted the proposal to insure that the following are accomplished or facilitated:

· Significant and useable data are obtained in the event that the project only receives funding for 5 years;

· The project can be continued beyond 5 years by securing other funders, if necessary;

· The project can be initiated for a trial duration of less than 5 years;

· The project can be initiated in part for 5 or fewer years and additional elements contained in this proposal incorporated or new elements subsequently added.

Minimally, Objective 1 (entire) plus parts of Objectives 3 and 4 (annual length and weight measurements) could be funded. This would provide population censuses for the 9 study populations and would permit Relative Weights to be calculated for the redband populations and Fulton Condition Factors calculated for all 9 populations.

Objective 2 or a part of it could be funded in addition. 

At a less than minimal level, Objective 5 could be added to the funding of Objectives 1 and 2. Funding of lethal collections for otolith and lipids analyses (the balance of Objectives 3 and 4) would result in full funding of the proposal.

These options are noted primarily to provide flexibility in initiating the long-term study plan. 
g. Facilities and equipment
Washington Trout and its collaborator, USFS, Colville National Forest possess backpack electroshockers and block nets necessary for the populations surveys. Provision and use of the Colville National Forest's electroshockers and block nets is part of the cost share provided by the Colville National Forest for the project. Washington Trout and the Colville National Forest possess all vehicles necessary for transportation to and from all sites. All basic field equipment for stream surveys are in the possession of both parties, with the exception of the spherical lens for the digital camera which is required for canopy cover measurements described under Objective 2 and provided for in the estimated budget.

Lodging for Washington Trout field crews will be provided for by the Colville National Forest as part of the cost share provided by the Colville National Forest for this invited project.
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Section 10 of 10. Key personnel

Section 9. Key Personnel.


The Project Director, Nick Gayeski, would engage in all aspects of the field work, as well as provide general project coordination and oversight. He would be involved in consultation on all aspects of project design with Dr. Trotter (fish population assessment and data analysis) and Colville National Forest Fisheries Biologist, Tom Shuhda. Mr. Gayeski has a Masters Degree in Philosophy from the University of Washington where his primary area of interest was the philosophy of science. He has had a longstanding avocational interest in aquatic biology, including macroinvertebrate ecology, salmonid life history, and population biology. He is well-acquainted with the professional peer-reviewed literature in these fields and in related fields of aquatic biology and fisheries management, and maintains currency with this literature. He has extensive experience in the collection of freshwater macroinvertebrates and is the Project Director,  in association with Dr. James Karr, and Principal Investigator of a 4-year BPA-funded project (#200004800) to develop and evaluate a Benthic Index of Biotic Integrity for the Yakima/Naches subbasin. 

For the past four years he has been employed fulltime by Washington Trout, where his primary duties have been grant writing and public fisheries and landscape management policy evaluation. He is the Director for BPA Project #9802600, which has proposed to photo-document native resident trout populations throughout the mid- and upper-Columbia Basins in Washington State and to collect tissue samples from these populations for nuclear DNA analysis. Field work under this project in 1999 took place in the Colville National Forest in collaboration with Tom Shuhda.


Recent additional experience and training includes the following: 

Organizing and hosting a day-long public/scientific forum on “Addressing Risk and Uncertainty in Salmonid Harvest Management” held in Olympia, Washington in January of 1998; 

Participation in the “Aquatic Oligochaete Workshop” held in Logan, Utah in September of 1997 and conducted by Drs. Deedee Kathman and Ralph Brinkhurst of Aquatic Resources Center in Franklin, Tennessee. The Workshop was co-sponsored by the Whirling Disease Initiative for the National Partnership on Management of wild and Native Cold Water Fisheries, and included field training in the collection of aquatic oligochaete worms and laboratory training in slide preparation of oligochaetes and the use of microscope and key to identify them to genus and species. 

Participation in a training course on “Ground Water-Surface Water Interaction” held in September of 1998 at the University of Montana’s Flathead Lake Biological Station and conducted by Dr. Jack Stanford, Director of the Biological Station.



Participation with Dr. Jack Stanford during late September 1999 in a wilderness float trip on the 6th-order Krutogorova River, in west-central Kamchatka, Russia. to provide a rapid assessment of the relationship between geomorphological complexity of the river and salmonid species abundance and diversity. He will accompany Dr. Stanford again during the fall of 2000 for an assessment of the Oblukovina River in west-central Kamchatka. Both trips are in association with the Wild Salmon Center's effort to secure United Nations Development Project designation of several whole watershed Aquatic Diversity Reserves in western Kamchatka.


Dr. Pat Trotter is a self-employed fisheries science consultant. He has a PhD. in Chemistry from Lawrence University in Appleton, Wisconsin. He has written extensively about cutthroat trout and is the author of a major monograph on them, “Cutthroat: Native Trout of the West”. (Trotter. 1987) Dr. Trotter has extensive professional experience in conducting fish habitat and population assessments, and will engage in and oversee the fish population census field work and provide consultation in the overall design of the project and interpretation and reporting of its results.


The principal member of the field crew, assisting Mr. Gayeski, Mr. Shuhda, and Dr. Trotter will be Mr. Bill McMillan. Mr. McMillan is a gifted naturalist and fisheries field worker, and an experienced and outstanding nature photographer. Among his relevant experience is the initiation of systematic and still ongoing wild summer steelhead snorkel surveys on the Wind and Washougal Rivers in the late 1970s. Recently, in 1995 and 1996 he was the leader of a remote camp on the Kamchatka peninsula of Russia for the Wild Salmon Center’s Kamchatka Steelhead Project, a scientific joint venture between the Wild Salmon Center and Moscow State University (Russia) which also involves Dr. Robert Behnke of Colorado State University.


In 1996/97 Mr. McMillan led a two-person field crew in a systematic survey of tributaries of the Tolt and Snoqualmie Rivers in order to assess fish presence and stream type classification, and culvert problems. This work involved a minimum of four 10-hour days per week from late October through June and requires excellent woodsmanship and map-reading skills. It also involves accurately transcribing field data onto Washington State Forest Practice Base Maps which must be submitted to the Department of Natural Resources to document change of stream type.


In 1998 and 1999 he was a principal field researcher together with Dr. Trotter in  Washington Trout’s  project to document native resident trout populations in the mid- and upper-Columbia basin in Washington State, BPA Project #98002600, which was conducted throughout the upper Yakima and Naches River basins in 1998 and in the Colville National Forest in 1999.


Tom Shuhda is principal fisheries biologist for the Colville National Forest.


Lorraine Read is a consulting Biostatistician employed by EVS Consultants, Inc. in Seattle, Washington. 
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