Project ID:
25008

Title:
Resident Fish Stock Status in the Palouse River and Upper Crab Creek Watersheds, Washington.

Section 9 of 10. Project description

a. Abstract 
To date, there has been no systematic assessment of the fisheries in the Palouse River or upper Crab Creek watersheds of the Interior Columbia Basin in Washington State.  The goal(s) of the proposed study are to: (1) compile existing information regarding fish stocking, fish surveys, creel surveys, water quality, and fish habitat assessments in these two watersheds.  These data will then be entered into a database that can be accessed by Washington Department of Fish and Wildlife (WDFW) fisheries managers; (2) conduct baseline stream habitat and fish inventories in these two watersheds; (3) conduct baseline lake surveys to determine primary, secondary, and benthic productivity, and fish species composition in both watersheds;  (4) conduct genetic analysis on potentially native salmonid populations; (5) integrate data collected into the fisheries database; (6) develop fisheries management plans for both watersheds that identify potential restoration/enhancement projects. The above objectives were listed as needs in the subbasin plans for these two systems.  The project is being proposed as an off site resident fish substitution project for the blocked area above Chief Joseph Dam.


The proposed project will be conducted by the WDFW in partnership with Eastern Washington University (EWU).  WDFW will lead the project, maintain the database, do genetic testing, develop fisheries management plans, and identify enhancement/restoration opportunities.  EWU will be subcontracted to collect baseline lake data for the project.  


The proposed project has a five-year timeline, which will provide the regional managers an extensive amount of data in a relatively short period of time.  The timeline will also allow the regional mangers a year of review, to develop any proposed restoration/enhancement projects resulting from this work, prior to the next three-year funding cycle.

b. Technical and/or scientific background
The Palouse River Subbasin is located in Latah County, Idaho and Whitman, Spokane, Lincoln, and Adams Counties, Washington (Figure 1). Its principle tributaries include North and South Forks of Rock Creek, Pine Creek, Cow Creek, Rebel Flat Creek and Union Flat Creek.  The upper portion of these streams flow through the rolling Palouse prairie and Channeled Scabland Geological Provinces.  The Palouse is characterized by steep, hilly terrain.  Farming on these hillsides has resulted in one of the worst rates of soil erosion reported in the United States.  In 1976, the United States Department of Agriculture estimated that cumulative soil loss was 260 tons/acre from the late 1800’s to 1976 and that the current rate of soil loss was 14 tons/ acre annually (USDA 1978).
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Figure 1.  The Palouse River drainage.  Map obtained from the Columbia Basin Fish and Wildlife Authority website (www.cbfwa.org/files/maps/).

The Crab Creek subbasin is located in portions of Spokane, Lincoln, Adams, Grant and Douglas Counties, Washington (Figure 2).  Generally, it flows in a southwesterly direction, entering the Columbia 225 km from its source.  Its principle tributaries include Bluestem, Lords, Coal, Duck, Lake, Canniwai, Wilson, and Rocky Ford Creeks.  It drains portions of the Columbia Basin project, including Banks Lake, Moses Lake, and Potholes Reservoir on the Columbia Basin National Wildlife Refuge.


The Crab Creek drainage and the lower Palouse River drainage are in the Channeled Scablands Geological Province.  The channeled scablands are rimrock canyons incised into the basalt flows that characterize the Columbia Plateau.  They were formed by outburst floods (jökulhlaups) during the last glacial epoch, when an ice dam that held back the waters of Glacier Lake Missoula periodically experienced catastrophic failure (Bretz 1923, Waits 1980, Weis and Newman 1989).  The canyons are generally orientated in a northeast to southwest direction, indicating the path of the flood.  The principle tributaries of both Crab Creek (e.g. Coal, Lake, Canniwai, Wilson and Rocky Ford Creeks) and the Palouse River (Rock and Cow Creeks) enter along the north banks through such scab rock canyons. Frequently, the tributary systems also contain chains of lakes and waterfalls caused by the actions of the glacial flooding, creating chain lake flowages.  


The action of the floods not only scoured the canyons, but also deposited sand and gravel in them, which created prolific aquifers.  Along their course, both Crab Creek and the Palouse River are fed by underground or surface springs, which maintain cold surface temperatures in summer.  This is especially true in the Crab Creek Basin where Evermann and Nichols (1909) reported that on July 29th, 1908, the temperature in Crab Creek near Ritzville, Washington was 53ºF.  Springs along the length of Crab Creek, keep the temperature of the entire stream cool in summer.  In the lower Palouse Basin, including Rock and Cow Creeks, fewer springs enter the rivers.  As a result, in summer, there are long stretches of river that are very warm, interspersed by reaches adjoining springs that are relatively cool.
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Figure 2.  The upper Crab Creek drainage.  Map obtained from the Columbia Basin Fish and Wildlife Authority website (www.cbfwa.org/files/maps/).

Because the alluvial deposits in the Crab Creek drainage were coarse grained, at various points Crab Creek and its tributaries are characterized by stream reaches where the creeks sink into the ground, their positions marked by dry stream beds, only to re-emerge in their channels some distance downstream.  This phenomenon is particularly noticeable during periods of low discharge in late summer or early fall, or during prolonged drought.  During freshet season, Crab Creek and its tributaries flow above ground in their channels and are physically interconnected with each other.  A relatively permanent sinking reach located near Moses Lake was thought to have isolated the upper Crab Creek drainage from the lower portions of the Crab Creek watershed and Columbia River (Hydrology Subcommittee 1968), preventing access of anadromous fish to upper Crab Creek.  The 60 m (198 ft.) high Palouse Falls on the Palouse River, located about 10 km upstream from its confluence with the Snake River, also formed a migration barrier for anadromous fish.  


The above summary indicates that both the Crab Creek and Palouse River watersheds contain a diverse and complex variety of habitats that are relatively isolated from one another by physical and/or temperature barriers.  Additionally, introductions of non-indigenous fish into these systems between 1895 and the present may have further compromised and complicated the distribution of native fish in these watersheds.  Hence, only a comprehensive survey, including genetic analysis of fish in these systems, would be expected to adequately assess the fish stock status within the Palouse River and Crab Creek watersheds.  To date, no such comprehensive survey has been accomplish in either watershed.


The Palouse River and Crab Creek have remained virtually unexplored in every fish survey conducted by the Federal Government in the Columbia Basin.  For example, from about 1893 to 1896, the United States Fish Commission surveyed the Columbia Basin and published the information collected in a series of reports (Gilbert and Evermann 1894, Evermann 1897, Evermann and Meek 1897).  Only one site on the Palouse River was sampled near Colfax, Washington.  From 1934 to 1938, the United States Bureau of Fisheries made an extensive survey of the Columbia River and its tributaries.  The work was reported annually by Higgins (1934, 1935, 1936, 1937, 1938) and resulted in a series of eight reports prepared for the major subbasins (Rich 1948, Bryant 1949, Parkhurst 1950a, 1950b, Bryant and Parkhurst 1950, Nielson 1950, Parkhurst 1951, Parkhurst et al. 1951).  As the survey was made, primarily for the purpose of assessing the distributions of anadromous salmon, it contained limited information about the Palouse River (data from below Palouse Falls only) and Crab Creek (data from the mouth of Crab Creek only).   


From 1987 to 1991, the Columbia Basin Fish and Wildlife Authority developed the Integrated System plan for Columbia Basin salmon and steelhead production under the auspices of the Northwest Power Planning Council’s Columbia River Basin Fish and Wildlife Program.  Detailed historical information was gathered on 31 salmon and steelhead producing subbasins in the Columbia River Basin and published in 31 separate subbasin reports.  The work was summarized in one final report (Agencies and Indian Tribe of the Columbia Basin Fish and Wildlife Authority 1991).  Neither the final report nor any of the 31 subbasin reports covered Crab Creek or the Palouse Rivers.  In 2001, the Crab Creek and Palouse River subbasins were included in a watershed planning effort funded by the Northwest Power Planning Council.  The subbasin summaries are currently available in draft form:  Crab Creek (Quinn et al. 2001) and Palouse River (Cook et al. 2001).  These surveys included only a review of existing information about these systems.  In both cases, the summaries indicated that no comprehensive fish surveys had been conducted on either system and few comprehensive fish surveys have been made on any part of either system.  However, more frequent fish surveys have been made in the flowages along lower Crab Creek and fisheries managers already identified several opportunities to improve the fishery in the lower Crab Creek Basin, downstream from Moses Lake (Quinn et al. 2001).  Therefore, we will not consider Lower Crab Creek further in this proposal.  Instead, we focus on upper Crab Creek, where fish data is minimal, and the Palouse River system.


Few fish surveys have been conducted in the upper Crab Creek drainage.  Upper Crab Creek historically contained trout (Van Vlett 1873, Strong 1906), however the species is uncertain.  Cadasteral surveyor Lewis Van Vlett recorded in his notebooks that Crab Creek near Othello, Washington “is a stream with a rapid current and water sufficient for milling purposes.   It has plenty of fine speckled trout in it.”  Strong (1906) reported that, “At its source near Medical Lake, [Crab Creek] is a mere brook and here in 1870, there were trout, little fingerlings, by the hundreds.”  These observations presumably occurred before any stocking events.


Evermann and Nichols (1909) collected trout in Crab Creek in 1908 at a road crossing north of Ritzville (locally known as Rocky Ford, not to be confused with Rocky Ford Creek near Moses Lake) and described the Crab Creek trout as a new species (Salmo ermogenes sp. nov.; Evermann and Nichols 1909).  Later, Behnke (1979, 1992) re-examined Evermann and Nichols (1909) specimen and re-classified it as the Yellowstone subspecies of cutthroat trout (Oncorhynchus clarki bouveri).  He speculated that the sub-species arrived in Crab Creek via a headwater transfer from the Palouse and Snake Rivers.  The type specimen of Yellowstone trout was collected at Waha Lake, in the Palouse hills above the Clearwater River, a tributary of the Snake.  Waha Lake is separated from the headwaters of the Palouse, and Palouse tributaries (Cow Creek and Rock Creek) are separated from Crab Creek, by imperceptible divides; so Behnke thought it was conceivable that Crab Creek could have harbored Yellowstone cutthroat trout (Behnke 1992).  Yet, Behnke (1979, 1992) noted that the Glacial Lake Missoula floods should have displaced westslope cutthroat (O. clarki lewisi), which are native to the upper Columbia and Missouri River systems, into the channeled scabland drainages.  Adding to the confusion Schultz and Delacy (1935) classified the cutthroat trout they observed in Crab Creek as the coastal variety (O. clarki clarki).  


The United States Fish Commission/ United States Bureau of fisheries planted Yellowstone cutthroat from the Henry’s Fork of the Snake River and Yellowstone Lake in tributaries of Crab Creek in 1900 (Ravenal 1901), 1901 (Ravenal 1902), 1903 (Titcomb 1905) and 1906 (Bowers 1907).  Their plantings predate, by two to eight years, the first recorded report of a cutthroat from the Crab Creek drainages in 1908 (Evermann and Nichols 1909).  Additionally, westslope cutthroat trout (Lake Chelan stock) were introduced into Crab Creek in 1907 and 1908 (Riseland 1909).  Since that time hatchery rainbow trout (primarily Spokane stock originally derived from coastal steelhead/rainbow from the McCloud River), which spawn in the fall (i.e. O. mykiss irideus), brook trout (Salvelinus fontinalis), brown trout (Salmo trutta), kokanee (O. nerka), and a variety of other species have been stocked (Quinn et al. 2001). 


During backpack electrofishing surveys conducted by EWU (March 2001) at four different sites along upper Crab Creek, large numbers of rainbow trout were captured (78 individuals during 26 minutes at backpack electrofishing effort; Table 1).  Of the 78 rainbow trout collected, three females and one male were gravid.  The data suggested that native, interior redband rainbow trout may exist in the Crab Creek drainage along with hatchery origin rainbow trout. We believe some these rainbow trout may be a native redband strain.  They had some morphological characteristics similar to redband rainbow trout such as brilliant red stripe, elliptical parr marks, yellow and orange tints on the body, and light colored whitish tips on the dorsal, anal, and pelvic fins. Only genetic analysis of these fish could determine their origin.  No cutthroat trout were collected during these preliminary surveys.  Thus, Crab Creek appears to harbor a hodge-podge of populations, including native rainbow trout, hatchery rainbow trout, and possibly native cutthroat and/or introduced cutthroat trout, as well as hybrids.  We propose to conduct genetic analysis on isolated spawning populations, using microsatellite DNA, to tease apart current fish stocks inhabiting Crab Creek.

Table 1.  Number of fish collected and size ranges (mm) at four stations on Crab Creek (March 29th, 2001).

Species
Rainbow trout
Brook trout
Bridgelip sucker
Speckled dace
Redside shiner
Northern pikeminnow
Sculpin

Size Range 
74-369
184
73-275
53-85
56-108
77-182
99

Site 1 
4
0
1
9
23
1
0

Site 2
14
0
8
4
9
0
0

Site 3
2
0
35
14
12
1
0

Site 4
58
1
8
0
0
0
1

Totals
78
1
52
18
44
2
1

EWU unpublished data.

Currently, cutthroat trout are thought to be extirpated from Crab Creek (Behnke 1992, Quinn et al. 2001).  However, thorough surveys have not been done in the watersheds, leaving the presence of cutthroat clouded (Quinn et al. 2001).  In particular, we believe that it is possible that several tributary streams of Crab Creek may still contain remnant populations of cutthroat trout.

Historical fish assemblages in the Palouse River above Palouse Falls are unknown at the present time (Cook et al. 2001).  Chinook salmon (O. tshawytscha) and steelhead trout (O. mykiss) formally spawned below Palouse Falls (Parkhurst 1950, Fulton 1968, 1970).  Sub-adult bull trout (S. confluentus) were found below the falls in recent fish survey work conducted by WDFW personnel (cited in Cook et al. 2001).

Above Palouse Falls, electrofishing surveys were conducted during the 1970’s at 13 sampling locations in the mainstem of the Palouse River, Cow Creek, Rock Creek, Union Flat Creek, North and South Forks of the Palouse River (Maughan et al. 1980).  Data from these surveys was limited because only presence/absence data were reported and relatively few fish were sampled.  Havens (1996) set baited minnow traps and made swipes with a dip net at 29 locations, and made seine hauls at three locations in Union Flat Creek in July 1995.  Data from these surveys were limited due to the fact that the majority of the data were collected via passive techniques.  Haven’s did not collect any of the 1,512 catchable rainbow trout planted by WDFW in March of that year, a result that was possibly influenced by the limitations of his collection methods.  Rabe et al. (1993) sampled a few sites on Paradise Creek, a tributary of the south fork of the Palouse River where it flows through Moscow, Idaho.

The only major collection efforts that occurred in the basin were lake surveys conducted at Sprague lake (Whalen 1989, Willms 1989, Taylor 2000) in the Cow Creek drainage and Rock Lake in the Rock Creek drainage (McLellan 2000).  In these surveys, the lakes were sampled at monthly to bimonthly intervals using a combination of boat electrofishing, gill netting, and beach seining.  Larval fish traps were also set by Taylor (2000) and McLellan (2000).  Four sites below Sprague Lake were sampled once each on Cow Creek (Taylor 2000) and six sites were sampled below Rock Lake on Rock Creek (four one time, two twice; McLellan 2000).

Limited natural spawning of rainbow trout occurs in spring in portions of Rock Creek (Scholz, personal observation) and Union Flat Creek (Bob Peck, WDFW, personal communication).  However, since WDFW has regularly stocked rainbow trout in these streams it is not known if these are derived from indigenous native stocks or hatchery fish that have reverted to wild spawning.  No genetic analysis of resident rainbow trout in the Palouse system has been conducted to determine if remnant populations of native trout exist.

Additionally, although no cutthroat trout (except Lahoatan cutthroat trout, O. clarki henshawii stocked in Sprague Lake) have been reported in the above mentioned studies, Behnke (1992) noted that the Palouse system had not been surveyed in any systematic fashion.  He speculated about the possibility that Yellowstone cutthroat trout might still be collected in the Palouse or its tributaries, thereby lending support to his headwater transfer hypothesis.

A total of 37 species, 19 native and 18 introduced are known from the Palouse watershed (Cook et al. 2001).  A total of 41 species, 17 native and 24 introduced are known from the Crab Creek watershed (Quinn et al. 2001).  In addition to the species listed by Quinn et al (2001) in the Crab Creek, we are aware of one additional species present in the system (grass pickerel, Esox americanus vermiculatus).  

Fish managers today are unclear of simple ecological aspects of these systems such as distribution and range of the known species.  The Palouse River (PR)/ upper Crab Creek (UCC) stock assessment program has been designed to function as a tool for regional fish managers.  The goal(s) of the proposed study are to: (1) compile existing information regarding fish stocking, fish surveys, creel surveys, water quality, and fish habitat assessments in these two watersheds.  These data will then be entered into a database that can be accessed by Washington Department of Fish and Wildlife (WDFW) fisheries managers; (2) conduct baseline stream habitat and fish inventories in these two watersheds; (3) conduct baseline lake surveys of productivity and fish investigations in both watersheds;  (4) conduct genetic analysis on potentially native salmonids (5) integrate data collected into fisheries database; (6) develop fisheries management plans for both watersheds that identify potential restoration/enhancement projects. The above objectives were listed as needs in the subbasin plans for these two systems.  The project is being proposed as an off site resident fish substitution project for the blocked area above Chief Joseph Dam.

c. Rationale and significance to Regional Programs
The proposed project is consistent with the collective fisheries management goals and objectives outlined in NPPC’s Draft Palouse Subbasin Summary prepared by representatives of Washington State government agencies (WDFW, WDOE), Idaho State Government Agencies (IDFG), Palouse-Rock Lake Conservation District, and Natural Resources Conservations Service (Cook et al. 2001).  The goal for the Palouse subbasin is to “restore and maintain the health and diversity of native fish stocks and their associated habitats within the Palouse subbasin, and to pursue harvest utilization of these stocks…”(Cook et al. 2001).  The proposed baseline fisheries assessment is consistent with objective 1 “evaluate 50 miles of Palouse River tributary streams per year through 2005 to assess resident stock composition and relative abundance with primary emphasis on sensitive native stocks, and also assess stream habitat condition and fish passage barriers”  and 2) “document and identify wild salmonid populations in the Palouse River” (Cook et al. 2001).  The proposed baseline inventory and genetics testing directly addresses each of these objectives.

The proposed project is consistent with the collective Fisheries Management Goals outlined in NPPC’s Crab Creek Subbasin Summary prepared by representatives of Washington State government agencies (WDFW, WDNR, WDOE), federal government agencies (US Fish and Wildlife Service, US Bureau of Land Management, and US Bureau of Reclamation), Adams County conservation district, upper Grant and Warden Conservation Districts, Foster Creek Conservations District, The Nature Conservancy of Washington and Washington Audubon Society (Quinn et al. 2001).  Specifically, the project is designed to collect baseline information that will support the overall goal for the Crab Creek Subbasin to “protect, enhance and restore fish populations to ensure population viability, self-sustaining persistence, and ecological social and cultural benefits” described in the above document.  Elements of our proposal, including 1) compilation of the fish stocking history for the Crab Creek subbasin 2) baseline fish surveys to identify existing populations, in upper Crab Creek and 3) genetic analysis to identify current stocks present in the upper Crab Creek subbasin, are necessary precursors of goal 1 “restore viable populations of native salmonids to the Crab Creek subbasin and goal 4) “maintain and enhance a harvestable recreational rainbow trout fish population in upper Crab Creek and tributaries, including Lake Creek” (Quinn et al. 2001).  The proposed investigation compliments goal 3 “assess current distribution or trout species in upper Crab Creek” (Quinn et al. 2001).


The Palouse River and upper Crab Creek drainages occur over several hundred square kilometers, providing a variety of excellent angling opportunities as off-site mitigation for the loss of anadromous salmon above Chief Joseph Dam.  The opportunities range from trout angling in streams and lakes to angling for warmwater fish in the various lake systems.  Creel surveys on Rock (McLellan 2000), Sprague (Willms 1989, Whalen, 1989, Taylor 2000), Badger, Williams, and Amber Lakes (WDFW unpublished data) indicated these are substantial fisheries in the subbasins.  Maximizing fish harvest opportunities in these subbasins requires baseline investigations to identify fisheries management priorities and needs.  The fisheries within these subbasins will provide fishing opportunities, while removing pressure from weak, unlisted, native stocks within the Columbia River Basin (NWPPC Fish and Wildlife Program section 10.1 and 10.2A.1).

d. Relationships to other projects 
 
This project is envisioned as a sister project of the Resident Fish Stock Status above Chief Joseph and Grand Coulee Dams (199700400) also known as the Joint Stock Assessment Project (JSAP).  The initial goals of the JSAP were: 1) to develop a standardized set of data collection methodologies, 2) develop criteria for what constitutes a complete baseline biological assessment for any given water body, and 3) develop a centralized repository that contains the most inclusive and updated information available about the subbasins of the Upper Columbia.  One intent of the central repository was to minimize duplication of effort by different agencies.  The repository is composed of a GIS mapping program together with database files coded to specific geographic locations.  We plan to incorporate the data collected from the Palouse River and Crab Creek into this same database, so that all data from eastern Washington are available in one spot.  Insofar as possible, we plan to incorporate the standardized data collection methodologies into our methods.  However, some of these methods will have to be modified slightly since they are not conducive to sampling turbid streams.  For example, snorkeling methods are untenable for most reaches of the Palouse River, Rock Creek, Cow Creek, and Union Flat Creek due to heavy sediment loads.  Our procedures will generally follow these assessment criteria.


Assessment criteria agreed to by the JSAP members included:

I. Fish

a) Species present and population composition

b) Relative densities (CPUE and % relative abundance)

c) Size/age structure of the populations

d) Migration

e) Artificial production (stock, numbers, locations and affect on native stocks)

II. Habitat

a) Lakes/Reservoirs

1) Water quality (water column profile of temperature, dissolved oxygen and secchi transparency)

2) Productivity (primary phytoplankton standing crop and secondary zooplankton and macroinvertebrate composition and abundance)

3) Macrophyte composition and percent coverage

b) Streams

1) Water quality (temperature and discharge)

2) Physical characteristics (gradient, pool/riffle ratios, average widths and depths, amount of large woody debris, substrate composition and percent embeddedness of substrate).

Incorporating the database from this project with the JSAP database will provide a link to the StreamNet  (8810804) database.

This project will provide information related to the Ford Hatchery Improvement, Operation, and Maintenance (21021), since fish raised at the Ford Hatchery are planted in lakes in the Palouse River drainage, including Rock and Sprague Lakes. The project will also be related to the Moses Lake Restoration (199502800), since Crab Creek is a primary tributary to Moses Lake.  Our surveys will identify sources of water quality problems, immigrating fish, and fish passage barriers that may be impacting the Moses Lake Fishery.  Warmwater fish surveys by the WDFW Warmwater Fish Survey Teams have been or will be conducted on some of the lakes within the two subbasins, including Downs, Sprague, and Bonnie Lakes, therefore these lakes will not be surveyed during this project.

e. Project history (for ongoing projects) 

New Project/ No History

f. Proposal objectives, tasks and methods
Objective 1.  
Compile existing information about the fisheries resources of the Palouse River and Crab Creek watersheds to be incorporated into a database available for regional fisheries and land managers.

Task 1a.  
Compile historical fisheries related records for the Palouse River (year 1) and Crab Creek (year 2).

Methods 1a.  
Conduct searches to obtain fish stocking, fish survey, creel survey, water quality, and fish habitat records.  Records will be obtained from the WDFW Regional office in Spokane and Ephrata and Bureau of Land Management (Spokane and Wenatchee offices). United States Geological Survey discharge data will be obtained for the period of record.  Washington Department of Ecology and United States Environmental Protection Agency water quality databases will be accessed.  Early United States Fish Commission/Bureau of fisheries stocking data will be compiled from the annual reports of these agencies.  The reports from 1895-1920 contain detailed descriptions, including species, size/ages, number stocked and water body where the fish were planted, including several plants in the Palouse and Crab Creek watersheds.  Idaho Department of Fish and Game plant records will be obtained for the Palouse by accessing their online database and from historical agency reports.

Task 1b.  
Convert data into a database that can be easily accessed and utilized by regional fish managers.  

Method 1b. 
Data will be tabulated using Microsoft Access.  Different sets of information (e.g. stocking records, fish survey records, creel survey records, etc.) for each geographical location will be stored in a manner that can be queried by a variety of criteria.  The data will be coded by location so it can be analyzed using GIS software (Arcinfo/Arcview GIS).  A short written summary will be prepared with each data file that outlines the information contained in the file and provides cross references to publications or agency reports that the information appears in.  Our plan is to have a database where the user can click on a geographic location and obtain a menu of options of different types of fisheries data that can be accessed for that location.  Ideally, each file will be organized by date so that data can be viewed in a temporal sequence.

Objective 2.
Determine baseline water quality, instream habitat, and fish species composition and densities in the Palouse River, Crab Creek, and their tributaries (Stream Surveys).

Task 2a. 
Determine baseline water quality in the Palouse River, Crab Creek, and their tributaries.

Methods 2a.  
Measure temperature, dissolved oxygen, pH, specific conductivity, and turbidity in each stream with a calibrated water quality meter.  Daily temperatures will be measured using temperature data loggers.  Mean discharge will be measured in coordination with water quality measurements (Platts et al. 1983).

Task 2b.  
Measure baseline instream habitat in the Palouse River and the Crab Creek drainages.

Methods 2b.
Conduct instream habitat surveys using a clustered transect protocol to determine stream width, stream depth, stream shore water depth, pool-riffle ratio, pool quality, mean pool depth, stream bank undercut, stream channel-bank angle, channel gradient, vegetated cover, substrate composition, and substrate embeddedness (Platts et al. 1983).  Count numbers of acting large woody debris in each transect cluster.  Acting LWD are considered any piece of organic debris with a diameter >10 cm and a length >1 m that intrude into the stream (KNRD 1997).  Exposed root wads of live trees will be counted if they intruded into the stream.  Large debris dams causing one particular effect on the stream will be counted as a single piece of LWD (KNRD 1997).  Within each transect cluster, transects will be spaced 2-3 times the mean stream width and the length of the cluster will be 35 times the mean stream width (Simonson et al. 1994).  Each transect cluster will be randomly selected.  The streams will be stratified into reaches (KNRD 1997).  Ten percent of the total stream length will be sampled, which was recommended by Platts et al. (1983) for baseline stream investigations.  The baseline investigations will provide means and associated variances for each parameter measured for accurate calculation of adequate sample sizes for future research.  Fish migration barriers will be identified (Powers and Orsborn 1985).

Task 2c.  
Determine baseline fish species composition and densities in the Palouse River and Crab Creek drainages.

Methods 2c.  
Conduct three pass removal-depletion backpack electrofishing surveys to determine fish species composition and densities (Platts et al. 1983).  Backpack electrofishing will follow the National Marine Fisheries Service (NMFS) protocol for electrofishing in waters containing ESA-listed fish.  Even though no ESA listed fish are assumed to inhabit the study streams, the guidelines will be followed to minimize electrofishing related impacts on fish.  Each electrofishing transect will be 100 meters long and the duration will be standardized.  Prior to electrofishing, block nets will be placed at the upstream and downstream ends of the transects.  Ten percent of the total stream length will be sampled, which was recommended by Platts et al. (1983) for baseline stream investigations.  Fish survey sites will correspond with habitat survey sites.

Objective 3.  
Determine seasonal (spring, summer, fall) baseline water quality, primary and secondary productivity, benthic macroinvertebrate densities, as well as fish species composition, and relative densities in lakes located within the Palouse River and Crab Creek watersheds (Lake Surveys). This work will be subcontracted through the Eastern Washington University, Fisheries Research Center.

Task 3a.  
Determine baseline water quality in lakes located in the Palouse River and Crab Creek watersheds.  

Methods 3a.
A calibrated water quality meter will be used to make water column profiles of temperature, dissolved oxygen, pH, conductivity, and turbidity at intervals of one meter from the surface to bottom in the deepest portion of the lake.  Secchi disk transparency will also be recorded.  In lakes with complex morphometry additional stations may be added.

Task 3b.  
Determine primary productivity in lakes located in the Palouse River and Crab Creek watersheds.

Methods 3b.
Primary production will be assessed by phytoplankton bio-volume and chlorophyll a.  Phytoplankton will be collected in water samples obtained from the euphotic zone at the water quality station with an integrated core sampler (McLellan and O’Connor 2001).  Phytoplankton will be keyed to genus and bio-volumes will be calculated (APAH 1985).  Chlorophyll a will be measured using a field fluorometer.

Task 3c.
Determine secondary productivity in lakes located in the Palouse River and Crab Creek watersheds.

Methods 3c.
Secondary production will be determined by making triplicate zooplankton vertical tows using a Wisconsin net (80
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m mesh) at the water quality sample sites.  Zooplankton will be identified to the lowest taxonomic level using Brooks (1957), Pennak (1978), and Pennak (1989).  Zooplankton densities (organisms/m3) and biomass (
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g/m3) will be estimated (Downing and Rigler 1984).  

Task 3d.
Determine benthic macroinvertebrate densities in lakes located in the Palouse River and Crab Creek watersheds.

Methods 3d.
Benthic macroinvertebrates will be sampled in the sub-littoral zone using a Ponar, Petersen, or Eckman dredge (Rabeni 1996).  Each organism will be keyed to the lowest taxonomic level possible using Pennak (1978), Pennak (1989), and Merritt and Cummins (1996).  Densities will be calculated based on the area of substrate sampled.  Sample sites will be randomly selected using a grid system, similar to the pelagic fish sampling protocol (See methods 3b below).  The choice of sampling gear will be adjusted to match the substrate of the sample site. 

Task 3e.
Determine fish species composition and relative densities in lakes located within the Palouse River and Crab Creek watersheds.

Methods 3e.  
Lake surveys will consist of littoral and pelagic sampling to determine the species present and their relative densities, based on catch-per-unit-effort (CPUE) and relative abundance (% by number).  Littoral fish sampling will follow the standardized protocol for Washington lakes established by WDFW (Bonar et al. 2000).  Littoral fish will be sampled using a variety of techniques including boat electrofishing, horizontal gill netting, and beach seining to reduce biases inherent in each method.  Pelagic sampling will be conducted with horizontal and vertical gillnets. The pelagic area of the lake will be divided into a 400 m2 grids.  Sampling will occur seasonally (spring, summer, and fall).  All sample sites will be randomly selected.  We will sample 10% of the shoreline of each lake by electrofishing during each sampling occasion.  A standard ratio of 3 electrofishing surveys to 2 littoral horizontal gill nets will be employed (Bonar et al. 2000).  We will sample 10% of the pelagic area by gill netting during each sampling occasion.  The number of sites to be sampled was arbitrarily selected because these assessments are considered baseline and variances are not available for calculation of the sample sizes needed to obtain estimates of CPUE with predetermined levels of confidence and precision.  The baseline investigations will provide mean CPUE’s and associated variances for each species of fish collected by each gear type and lake.  The baseline data will allow for accurate calculation of adequate sample sizes for future investigations.  Each fish collected will be identified using Wydoski and Whitney (1979) and recorded.  The total length of each fish will be measured to the nearest millimeter.  Scales and weights (grams) will be collected from a subsample of fish following the guidelines of Bonar et al. (2000) to estimate age, biomass, growth, and the age/size structure of the population.

Objective 4.  
Genetic characterization of potentially native salmonids in the Palouse River and Crab Creek drainages, including lakes, using non-lethal microsatellite DNA techniques.

Task 4a.  
Subcontract the WDFW Genetics Laboratory to conduct microsatellite DNA analysis of tissue samples collected from salmonids in the Palouse River and Crab Creek drainages.  Tissue samples will consist of a small piece of fin preserved in ethanol.  Samples will be collected during standard stream and lake fish surveys.  We budgeted enough money to analyze two populations per year, with a sample size of 100 individuals per population.  The optimal sample size for microsatellite DNA analysis is 100 individuals per population (J. Shaklee, WDFW Genetics Lab, personal communication).  We assume we will identify 2 potentially native salmonid populations per field season.  However, if we identify more than two populations, tissue samples will be collected from the additional populations and archived for future analysis.  We want to test three specific hypotheses for rainbow and cutthroat trout in each drainage: 1) the trout in the Palouse River or Crab Creek drainage are all part of a single, randomly breeding population, 2) some or all of the trout populations in the Palouse River or Crab Creek drainage are genetically indistinguishable from one or more hatchery strains, and 3) some or all of the trout populations in the Palouse River or Crab Creek drainage are genetically pure (no introgression with other species).  Microsatellite DNA analysis has been or is currently being conducted on several of the potential hatchery stocks, to be used for comparisons, including; Spokane Hatchery rainbow trout, Phalon Lake rainbow trout, King’s Lake westslope cutthroat trout, Twin Lakes westslope cutthroat trout, and Yellowstone cutthroat trout (J. Shaklee, WDFW Genetics Lab, personal communication).

Objective 5.
Integrate data collected during baseline surveys into the established fisheries database.

Task 5a.
Coordinate field data collection with entry of data into the project database.

Methods 5a.
Enter water quality, habitat, productivity, and fisheries data collected during lake and stream surveys into Microsoft Access databases soon after data are collected to avoid entry backlogs and assure quality control.  At biweekly intervals, the two steam survey teams and lake survey team leaders will send copies of their data (in Microsoft Excel files or copies of raw data) to the database manager.  The database manager will enter these data into the database. The database manager will convert data so that it is compatible with the JSAP and Streamnet databases to ensure widespread dispersal of the data.

Task 5b.
Incorporate the project database into the JSAP database and ultimately StreamNet.

Methods 5b.
Coordinate with JSAP database managers to ensure data formats are compatible and integrate the project database into the JSAP database.

Objective 6.
Develop fisheries management plan documents for the Palouse River and Crab Creek watersheds, including recommendations for future restoration/enhancement projects.

Task 6a.
Write draft fisheries management plan documents for Palouse River and Crab Creek watersheds.

Methods 6a.
The Palouse and Crab Creek field team leaders, in collaboration with the project leader and regional WDFW Fish Management staff, will each write draft fishery management plan documents for the two subbasins.  Management outlines and summary documents will identify fisheries restoration/enhancement opportunities within each subbasin.  These guidance/management plan documents will also identify potential funding sources for restoration/enhancement other than Bonneville Power Administration (BPA).

Task 6b.
Conduct inter-agency review of draft management plans.

Methods 6b.
The Palouse River and Crab Creek team leader, in collaboration with the project leader and regional WDFW Fish Management staff, will provide draft fisheries management outlines and recommendations to state, federal, and local conservation agencies for review and comment.  The final part of the review process will include meetings with the reviewers to discuss comments.

Task 6c.
Write final draft management recommendation documents.

Methods 6c.
WDFW project leads will finalize the draft management documents and summaries, incorporating comments from state, federal, and local conservation agencies.  Submit final report to BPA.

Schedule

Year 1

Field Work

1. Stream survey crew #1: Survey North Fork Palouse from Idaho State line to Colfax, Washington; South Fork Palouse from Idaho State line to Colfax, Washington; and Palouse mainstem from confluence of North Fork and South Fork at Colfax to confluence with Rock Creek.

2. Stream survey crew #2: Survey Crab Creek from headwaters to Moses Lake.

3. Lake survey crew: Survey lakes in the Palouse River watershed: Pine Lakes, Chapman, Amber, Badger, Williams, Alkali, and Mason Lakes.

Laboratory Work

1. Genetic analysis.

2. Fish age and growth analysis.

3. Phytoplankton, zooplankton, and benthic macroinvertebrate analysis.

Office Work

1.   Locate historical fish stocking, fish survey, creel survey, water quality and habitat records for Palouse River watershed and compile into Microsoft Access files for entry into the database.

2.  Enter data being collected by field crews into database.

3.  Write annual report.

Year 2

Field Work

1. Stream survey crew #1: Survey Palouse mainstem from confluence of Rock Creek to lower Palouse Falls and Cottonwood Creek, Pleasant Valley Creek, Rebel Flat Creek, and Union Flat Creek.

2. Stream survey crew #2: Survey Bluestem, Lords, Coal and Duck Creeks from headwaters to confluence with Crab Creek.

3. Lake survey crew: Survey the chain of lakes in Cow Creek watershed: Hog Canyon, Fishtrap, Dixon’s Pond, Hallin Lake, Cow Lake, Finnell Lake, Lost Lake, and Green Lake.  Also Fourth of July Lake located between the Rock Creek and Cow Creek watersheds in Adams County, Washington.

Laboratory Work

1. Genetic analysis.

2. Fish age and growth analysis.

3. Phytoplankton, zooplankton, and benthic macroinvertebrate analysis.

Office Work

1.  Locate historical fish stocking, fish survey, creel survey, water quality and habitat data for Crab Creek watershed and compile into Microsoft Access files for entry into the database.

2.  Enter data being collected by field crews into database.

3.  Write annual report.

Year 3

Field Work

1. Stream survey crew #1: Survey Rock Creek watershed from headwaters to the confluence with Palouse River, including Pine, Cabbage, Thorn, Packer, and Imbler Creeks.

2. Stream survey crew #2: Survey Lake Creek and Canniwai Creek watersheds from headwaters to confluence with Crab Creek.

3. Lake survey crew: Survey chain of lakes in Lake Creek watershed: Wall, Twin, Coffee Pot, Deer, Brown’s, Tavares, Wederspahn, Pacific, and Babs Lakes.  Additionally, survey Sylvan Lake on Crab Creek.

Laboratory Work

1. Genetic analysis

2. Fish age and growth analysis

3. Phytoplankton, zooplankton, and benthic macroinvertebrate analysis

Office Work

1. Enter data being collected by field crews into database.

2. Integrate project database with JSAP database.

3. Write annual report.

Year 4

Field Work

1. Stream survey crew #1: Survey Cow Creek from headwaters to confluence with Palouse River, including Lugenbeal Creek and Harder Creek.

2. Stream survey crew #2: Survey Wilson Creek, Rockyford Creek, and main canal in Arbuckle Draw north of Billy Clapp Lake.

3. Lake survey crew: Survey Goetz Lake, Sullivan Lake, Little Sullivan Lake and Webley Lake located between Lake and Canniwai Creeks.  Survey Peterson Lake on Crab Creek.  Survey Billy Clapp Lake, Brook Lake, Round Lake, Black Lake and Black Rock Lake.

Laboratory Work

1. Genetic analysis

2. Fish age and growth analysis

3. Phytoplankton, zooplankton, and benthic macroinvertebrate analysis

Office Work

1. Enter data being collected by field crews into database.

2. Integrate project database with JSAP database.

3. Meet with interested parties to identify funding sources and develop cooperative agreement for fisheries restoration and enhancement projects.

4. Write annual report.

Year 5

Field Work

1. None—completed by end of year 4.

Laboratory Work

1.   None—completed by end of year 4.

Office Work

1. Write fishery management plan for Palouse River watershed.

2. Write fishery management plan for upper Crab Creek watershed.

3. Identify fishery restoration and enhancement opportunities for Palouse River watershed and incorporate into management guidance documents, including alternative funding sources and cooperatives agreements/partnerships for bringing the plans to fruition.

4. Identify fishery restoration and enhancement opportunities for upper Crab Creek Watershed and incorporate into management guidance documents, including alternative funding sources and cooperative agreements/partnerships.

5. Write project completion report, which will include the upper Crab Creek and Palouse River fishery management guidance documents as appendices, make recommendations to the NPPC about fish restoration/enhancement projects in the systems, and identify funding sources, potential cost sharing opportunities, cooperative agreements, and partnerships that will make proposed restoration/enhancement projects feasible.

6. Final integration of the project database with JSAP database.

Note:  Sprague and Rock Lakes (Palouse drainage) were excluded from the sampling plan because they recently had surveys conducted on them.  Bonnie and Downs Lakes (Palouse drainage) were also excluded because the WDFW Warmwater Team is planning to conduct extensive surveys on these lakes in 2001.

g. Facilities and equipment
Washington Department of Fish and Wildlife


The Washington Department of Fish and Wildlife (WDFW) will be the project lead.  WDFW will conduct the steam surveys, manage the database, oversee the genetic analysis, coordinate with EWU, and write the reports.  Initially, four computers/software will be purchased for the four WDFW full time employees.  Two surplus vehicles will be used for WDFW field crews.  Using surplus vehicles will have initial costs for maintenance and repairs, however they are more cost effective than purchasing new vehicles or leasing them from GSA.  Two backpack electrofishers will have to be purchased for the stream survey crews.  Additionally, two Hydrolabs will be purchased for the WDFW crews to conduct water quality analysis on all streams sampled.  The Joint Stock Assessment Project (JSAP) internet server will be accessible via lease.  We envision the JSAP and our database manager working together to enhance the quality of both projects databases.  

Eastern Washington University

Eastern Washington University (EWU) will conduct the lake survey portion of this project.  EWU already owns most of the sampling equipment necessary to conduct these surveys, including 1) a Smith Root SR 18 electrofishing boat equipped with a 115 HP outboard motor, echo sounder, and global positioning system purchased with a National Science Foundation Grant, 2) Chevrolet 4WD truck, 3) nearly all of the routine sampling gear for conducting water quality, zooplankton, benthic macroinvertebrates, and fish surveys, 4) fluorometer for chlorophyll a determination, and 5) a Nikon SMZ-10 dissecting microscopes with ring illumination system for phytoplankton, zooplankton, and benthic macroinvertebrate analysis.  EWU Fisheries Research Center has modern, well-equipped laboratories.  All of these facilities will be made available at no cost to BPA except for a $100 per sampling trip rental fee for the electrofishing boat and $20 sampling trip rental fee for the truck, which cover operation and maintenance costs.  An estimated 36 field sampling trips per year are envisioned for the lake surveys, which will total $18,144 in rental fees for the lake surveys.  This is in contrast to an approximate cost of $60,000-65,000 to purchase a similarly equipped new boat for the project.  The only major capitol equipment item EWU is requesting is a Hyrolab for water quality surveys.  This will replace a similar unit that no longer works.  By using graduate and undergraduate students to accomplish much of the field work we hope to reduce costs.  Savings can be accomplished because: (1) student pay rates and fringe benefit rates are normally less than those that have to be paid by fisheries agencies, and (2) students can take paid internships, for which they receive college credit and a wage.  The students will be under the direct supervision of the WDFW project leader, as well as an EWU faculty advisor who will donate time to the project.
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Principle Investigator (Project Lead)

Washington Department of Fish and Wildlife

Jason G. McLellan

Fish and Wildlife Biologist 2 (1 FTE)

Washington Department of Fish and Wildlife
Education:

The University of Montana, Missoula, B.A. Biology, 1995.

Eastern Washington University, Cheney, M.S. Biology, 1998.

Employment:


1999-present.
Fish and Wildlife Biologist 2, Washington Department of Fish and Wildlife, Spokane, WA.  Conduct baseline fisheries and habitat investigations in the blocked area behind Chief Joseph and Grand Coulee Dams.  Plan, implement, and report on baseline fisheries and habitat assessments.  Specific duties include sampling fish using a variety of techniques, measuring and weighing fish, collecting tissue samples for genetic analysis, scale analysis, measuring and describing physical and chemical habitat, and report writing.  Coordinate sampling with other project participants, as well as other research groups in the project area.  Establish project goals and objectives, standardized sampling protocols, and standardized data management in cooperation with other project participants.  Determine budget requirements for the WDFW project within the JSAP, and negotiate funding with other project participants.  Attend all JSAP meetings and regional meetings as required.  I have expertise in planning, conducting, and reporting on assessments of fish population status.  Experienced in a variety of fish collection techniques, including: boat and backpack electrofishing, gill netting, trap netting, and snorkeling.  I am experienced in fish identification, and collection of biological data, such as length, weight, scales, and tissue samples.  I also have expertise in data analysis, including statistics, fisheries related indices, and mark-recapture experiments.  I have collected and analyzed data related to limnology, primary and secondary productivity, and stream and reservoir habitat.

1998-1999 Research Associate/Fish Biologist, Eastern Washington University

1997-1998
Graduate Research Assistant, Eastern Washington University
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University of Wisconsin
B.S. Zoology 
1976

ADDRESS:

TELEPHONE: 
University of Wisconsin
M.S. Zoology 
1977

Department of Biology
Office (509) 359-6397 
University of Wisconsin
Ph.D. Zoology
1980

Mail Stop 72

Home (509) 235-6796 

Eastern Washington University

Citizenship:
Cheney, Washington   99004 

United States
RESEARCH AND TEACHING EXPERIENCE

Date:                    Job Description:               
Location:
Courses Taught

1980-84

Assistant Professor 
Eastern Washington University
Ichthyology (Bio 462)

1985-89

Associate Professor
Department of Biology
Fisheries Management (Bio 463)

1989-01

Professor

Intro Biology (Bio 171, 172, 173)

Summer

Visiting Professor
Shannon Point Marine Laboratory
Marine Ichthyology

1983, 1984

Western Washington University

MEMBERSHIPS ON REGIONAL COMMITTEES:

1987-1996
Columbia Basin Fish and Wildlife Authority, Resident Fish Committee.  (Chairman 1987-1989).

MEMBERSHIP IN PROFESSIONAL SOCIETIES:

American Fisheries Society (LIFE MEMBER)

American Society of Ichthyologists and Herpatologists

PUBLICATIONS:

· Authored or coauthored 21 publications in scientific journals, one monograph and 103 technical reports between 1972 and 2001.  Selected publications are noted below.
1976
Scholz, A.T., R.M. Horrall, J.C. Cooper and A.D. Hasler.  Imprinting to chemical cues:  The basis for homestream selection by salmon.  Science 196: 1247-1249.

1983
Hasler, A.D. and A.T. Scholz.  Olfactory Imprinting and Homing in Salmon.  Zoophysiology, Vol. 14.  Springer-Verlag, Berlin, Heidelberg, New York, Tokyo.  134 pp.

1985        
Scholz, A.T., R.J. White, M. Muzi, and T. Smith.  Uptake of radio-labeled triiodothyronine in the brain of steelhead trout (Salmo gairdneri) during parr-smolt transformation:  Implications for the mechanism of thyroid activation of olfactory imprinting.  Aquaculture 45: l99-2l4.

1985          
Biomanipulation of a trout fishery and its effect upon zooplankton composition, phytoplankton biovolume, and water quality  of Medical Lake, Spokane County, Washington, following restoration by treatment with alum.  Proceedings of the North American Lake Management Society 4: 48-56.            

1993 Geist, D.R., A.T. Scholz and R.A. Soltero.  Relationship between phytoplankton volume and rainbow trout - Daphnia pulex interactions after phosphorus inactivation, Medical Lake, Washington.  Journal of Freshwater Ecology 8 (4):  341 – 353

1993            Chess, D.W., F. Gibson,  A.T. Scholz and R.J. White.  The introduction of Lahontan cutthroat trout into a previously fishless lake:  Feeding habits and effects upon the zooplankton and benthic macroinvertebrate communities.  Journal of Freshwater Ecology  8(3):  215-225.

1995 Modde, T., A.T. Scholz, J.H. Williamson, G.B. Haines, B.D. Burdick and F.K. Pfeifer.  1995.  An augmentation plan for razorback sucker in the upper Colorado River Basin.  American Fisheries Society Symposium 15:102-111.

2000 Scholz, A.T., R.J. White, M.B. Tilson, J.L. Miller  and K. Knuttgen.  Evaluation of thyroxine content  in egg and larval pallid sturgeon, Scaphirhynchus albus  (Forbes and Richardson, 1905), as a potential indicator of imprint timing.  Eastern  Washington University, Fisheries Research Center, Cheney, WA.  Final report submitted to United States Department of Interior, Fish and Wildlife Service, Missouri River Fish and Wildlife Assistance Office, Bismark, ND.  FWS  Cooperative Agreement No. 1448-60181-99-G435.  76pp.    

2001
 McLellan, J.G., H.J. McLellan , and A.T. Scholz.  Assessment of the Lake Roosevelt walleye population: A compilation of data from 1997-1999.  1999 Annual Report.  U.S. Department of Energy, Bonneville Power Administration.  Portland, OR.  Contract No. 96BP192246.  55pp. 

PAPERS PRESENTED AT SCIENTIFIC MEETINGS:

· Presented 83 papers or posters at professional meetings between 1973 to 2001; 29 invited.  Selected recent examples are noted below.

1996
Scholz, A.T.  Chemosensory imprinting in endangered razorback sucker and Colorado squawfish.  Zoology Colloquium.  Washington State University, Pullman, WA.  October 1996.  (Invited speaker.)

1998
A.T. Scholz, J.G. McLellan and H.J. Moffatt.  Incidence of gas bubble trauma in Lake Roosevelt Fishes in 1997.  International conference on ecosystem-based management in the Upper Columbia River Basin.  Castlegar, British Columbia, Canada.  April 1998.

1998
H.J. Moffatt, J.G. McLellan, A.T. Scholz and T. Nelson.  (Poster.)  A preliminary estimate of the largescale sucker (Catostomus macrocheilus) population in Lake Roosevelt, WA, 1997.  International conference on ecosystem-based management in the Upper Columbia River Basin.  Castlegar, British Columbia, Canada.  April 1998.

 2000         
A.T. Scholz, M.B. Tilson, J.L. Miller, H. McLellan, C. Lee, H. Woller and K. Knuttgen.  Kokanee salmon investigations in Lake Franklin D. Roosevelt, Washington.  Lake Roosevelt Research Conference  sponsored by Lake Roosevelt Forum.  Spokane, WA.  May 2000. 

 2001         
H.J.  McLellan and A.T. Scholz.  Lake Roosevelt  kokanee hatchery investigations.  27th International  Kokanee  Conference.  Spokane, WA.  March 27-28, 2001.  

RECENT GRANTS
1997
Hach Chemical Company.  Donation of water quality sampling equipment to EWU Fisheries Program.  $8,300.

1998
Bonneville Power Administration/Spokane Tribe.  Kokanee salmon coded wire tagging investigations, walleye population dynamics, and larval fish investigations in Lake Roosevelt.  $114,901.

1998
Wildlife Supply Company (Wildco).  Donation of zooplankton and benthic macroinvertebrate sampling equipment to EWU Fisheries Program.  $3,200.

1998
Yellow Springs Instruments (YSI) Corporation.  Donation of YSI 6000 Environmental Monitoring System to EWU Fisheries Program.  $4,000.

1999
Washington Department of Fish and Wildlife.  Fisheries and Limnological Investigations at Rock Lake, Whitman County, WA.  $24,000.

1999
Washington Department of Fish and Wildlife.  Fisheries and Limnological Investigations at Sprague Lake, Spokane and Lincoln Counties, WA.  $24,000.

   2000        
 Spokane Tribe of Indians.  Lake Roosevelt  fisheries evaluation (kokanee salmon and walleye) project.          $96,543.  [Note:  This subcontract was part of the Lake Roosevelt Monitoring Program, funded by Bonneville Power Administration  as part of the Northwest Power Planning Council’s Columbia River Basin Fish and Wildlife Program.]

 SPECIAL CONSIDERATIONS

· I have supervised three graduate student thesis projects at Sprague Lake and one at Rock Lake in the Palouse watershed.   Additionally, I have experience stream sampling in both the Crab Creek and Palouse River drainage basins, as well as an extensive personal library and archive of historical information relating to these two watersheds.
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