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a. Abstract 
The goal of this project is to understand and document population abundance and rates of population change for threatened bull trout (Salvelinus confluentus) in the Imnaha River Subbasin, and to relate population and life history characteristics to habitat quality and land use.  The data and conservation assessment tools provided by this project will be used in bull trout recovery planning and will provide a template for research, monitoring, and evaluation programs for bull trout populations throughout this as well as other provinces.  We propose to do a comprehensive population assessment for all life stages of bull trout in combination with detailed habitat assessments for the streams identified.  This assessment will provide information on densities, population abundance and structure, movement, and habitat quality.  Basic population abundance and density information is crucial for determining population status, for monitoring population size and trends, and to evaluate opportunities for, and the effectiveness of, management activities aimed at bull trout recovery.  Based on established and cost effective mark and recapture techniques, the Pradel-type mark/recapture analysis we have proposed provides a simple response variable, lambda, which can be used to evaluate how each sub-population is responding to current habitat conditions or would likely respond to future habitat improvements.  We will develop a simple population life-cycle model based on bull trout abundance data and life history characteristics combined with information on habitat quality and land use patterns.  Within each of the proposed watersheds, we have identified core areas (streams), which demonstrate a range of habitat quality as well as different management types (e.g., private vs. USFS).  Further, the USFS Effectiveness Monitoring program annually provides detailed stream habitat assessments for different land use management types for watersheds throughout the Columbia Basin, which may ultimately be used for evaluating the effect of habitat quality on bull trout survival in additional areas.  

b. Technical and/or scientific background
Bull trout populations in the Columbia River Basin were listed as threatened by the U.S. Fish and Wildlife Service under the Endangered Species Act (Office of the Federal register 63:31647 in June of 1998.  This listing reflects the depressed status and decreased range of bull trout populations overall.  Developing recovery plans requires basic population abundance information in order to evaluate population status and to monitor population size and trends.  In addition, the relationship between population abundance and habitat is necessary in order to identify opportunities for, and the effectiveness of, management activities aimed at bull trout recovery (Meffe et al. 1997).  The need for bull trout population assessment information has been identified by the USFWS, NWPPC Fish and Wildlife Program and Sub-basin Summaries, and the Oregon Plan for Salmon and Watersheds, in order to aid in recovery planning and adaptive management in the region.  

Populations of bull trout from John Day Basin and northeastern Oregon (including the Imnaha River Basin) comprise a major genetic lineage (Spruell and Allendorf 1997).  Resident and fluvial life forms of bull trout occur from the headwaters to the mouth of the mainstem Imnaha River and in numerous tributaries.  For this study, we have selected the Imnaha mainstem, Big Sheep Creek, and Lick Creek for bull trout population assessments and habitat evaluations.  These stream areas or tributaries are defined as population units and core areas (USFWS 1998) for bull trout.  The Imnaha River mainstem is characterized as having multiple spawning subpopulations, migratory and resident life forms, an unknown estimated population size, status and trend with no risk of stochastic extirpation (USFWS 1998).  The status of Imnaha sub-basin bull trout ranges from “low risk” to “high risk” of extinction among the different tributaries and subpopulations (Buchanan et al. 1997), with dams, forestry, grazing, and agriculture all identified as potential threats (USFWS 1998).  The USFS has identified the Imnaha as a priority index area for bull trout recovery planning (H. Schaller, USFWS, pers. comm.).    

The Imnaha River Subbasin is located in northeastern Oregon, draining an area of approximately 2,266 km2.  The Imnaha River flows 124 km from its origin in the Wallowa Mountains (2,949 m elevation) to its confluence with the Snake River (292 m elevation; USFS 1994a).   Almost 90% of the total basin area is classified as mountainous and stream gradients are generally steep (OWRB 1960).  Big Sheep Creek (64 km) and Little Sheep Creek (48 km) are its longest tributaries (OWRB 1960).  The U.S. Forest Service manages 87% of the land in the Imnaha mainstem subwatershed (USFS 1994a).   Private lands make up 12%, and less than 1% is managed by BLM and Oregon Department of Forestry.  Designated wilderness areas (14,857 hectares in all) include the Eagle Cap Wilderness in the headwaters of the Imnaha drainage and Hells Canyon Wilderness in the portion of the basin draining into the Snake River (USFS 1994a).  Landownership in the Big Sheep Creek subwatershed is 53% private, 46% national forest, and BLM and DOF administer approximately 1% (1,157 hectares).  Total wilderness area consists of approximately 6,000 hectares of national forest land.   The Imnaha Subbasin is also within the use area of the Nez Perce Tribe.

Bull trout habitat in the Imnaha Subbasin is characterized by streams dominated by cascades and rapids with gradients of 4-11% at elevations of 1,524 to 2,134 m (ODFW 1996).  Spawning and rearing habitat occurs in the upper reaches, and Imnaha bull trout have access to the Snake River.  Rearing habitat is in relatively good condition throughout the portions of U.S. Forest Service land (Buchanan et al. 1997).   Bull trout habitat in the mainstem Imnaha River is generally good with acceptable water quality, availability of spawning gravel, and rearing habitat that is generally pristine to slightly modified from historic conditions (ODFW 1993).  Spawning and rearing habitat in Big Sheep Creek above the Canal (transferring water from Imnaha Basin to Wallowa Basin) is pristine with a relatively steep gradient, mostly in wilderness area.  Woody debris in Lick Creek has been reduced through logging, campground use, road construction and fire (ODFW 1993).  In surveyed areas, the condition of riparian vegetation along Big Sheep and Lick creeks is fair to poor due to past management practices (USFS 1994b), and habitat in Little Sheep Creek is marginal (ODFW 1993).  However, riparian habitat between Owl and Lick creeks (on Big Sheep Creek) is unroaded and reported to be in excellent condition (Buchanan et al. 1997).

Albeit quite limited, information on bull trout abundance and presence throughout the basin dates back to the 1940’s from anecdotal accounts from anglers (Table 1).  Presence/ absence surveys from the 70’s to early 90’s indicate the presence of bull trout in most streams of the Imnaha Subbasin.  Density estimates from the early 90’s resulted in 5-12 / 100 m for different areas of Big Sheep Creek, and screen trap boxes resulted in 19 and 101 fish in 1992 and 1993 respectively.  The USFS has been conducting spawner redd surveys on the Imnaha mainstem in recent years (G. Sausen, USFS, pers. comm.) for the Imnaha sub-basin, and ODFW has also done some telemetry radio tracking studies.  In addition, the USFS plans to PIT tag bull trout adults in the Imnaha to access spawning location and timing.  Bull trout have been observed spawning below the falls at RK 117, and also in the South Fork Imnaha River above the forks at the end of August.  Presence of age-0 bull trout in Big Sheep Creek and its tributaries (Lick and Salt creeks), McCully Creek, and Cliff Creek also indicate that these streams are used for spawning.  The upper distribution of bull trout is thought to be in the North Fork area near the headwaters, while distribution in the Middle Fork Imnaha River ends at a major falls approximately 2 km from the confluence with the North Fork Imnaha River (Buchanan et al. 1997).   

Table 1.  Incidence of bull trout in the Imnaha Basin.

Stream

Year
Data type
Number
Source

Big Sheep Creek
1940s
Anecdotal anglers
+
a

Big Sheep Creek
1991
Pres/abs surveys
+
a 

    Salt Creek
1991
Pres/abs surveys
+
a

    S. Fork Big Sheep
1991
Pres/abs surveys
+
a 

    Salt Creek
1992
Est. density
(12/100 m2
a

    Salt Creek
1992
Screen trap boxes
39
a 

Big Sheep Creek
1992
Est. density
(5/100 m2
Smith and Knox 1992

Big Sheep above Canal
1992
Screen trap boxes
17
a

Big Sheep below Canal
1992
Screen trap boxes
28
a 

Lick Creek
1940s
Anecdotal anglers
+
a

Lick Creek
1992
Screen trap boxes
109
a 

Lick Creek
1992
Est. density
(18/100 m2
Smith and Knox 1992

Mainstem Imnaha
1940s
Anecdotal anglers
+
a

Mainstem Imnaha
1974-1992
Pres/abs surveys
+
a 

   Grouse Creek
1974-1992
Pres/abs surveys
+
a

   Summit Creek
1974-1992
Pres/abs surveys
+
a 

   Camp Creek
1974-1992
Pres/abs surveys
+
a

Imnaha River
1978
Creel surveys
68
a 

Imnaha River
1992
Screen trap boxes 
19
a

   South Fork & Cliff Creek
1993
Screen trap boxes 
101
a 

   North Fork
1995
Pres/abs surveys
+
a

   Middle Fork
1995
Pres/abs surveys
+
a 

   South Fork
1996
Pres/abs surveys
+
a

       Bear Creek
1996
Pres/abs surveys
+
a 

       Blue Creek
1996
Pres/abs surveys
+
a

       Soldier Creek
1996
Pres/abs surveys
+
a 

Imnaha River
1996
Screen trap boxes
1
a

a  Reported in Buchanan et al. 1997

Population Assessment.

Information on fish population abundance and life-stage specific survival and limiting factors are required for determining population status and identifying management actions aimed at recovery (Meffe et al. 1997).  Currently, quantitative population assessment data collected with rigorous sampling techniques is extremely limited for most threatened populations of bull trout in the Columbia River basin (Rieman and McIntyre 1993; Buchanan et al. 1997; USFWS 1998).  Further, bull trout populations can be difficult to evaluate because of their largely nocturnal behavior (Shepard et al. 1984; Goetz 1991; Bonneau et al. 1995), different life history strategies which often coexist together (e.g., migrating and resident forms; Fraley and Shepard 1989; Goetz 1991; Rieman and McIntyre 1993), and their potentially diverse habitat requirements (Pratt 1984; Goetz 1994).  In addition, Dunham et al. (2001) recently evaluated bull trout redd counting methods for different sources of error and variability.  They demonstrated that in addition to substantial observer error in counting redds, bull trout spawning activity was highly variable both temporally and spatially.  In addition to these difficulties in assessing bull trout population abundance, Rieman and McIntyre (1993) originally suggested that metapopulation theory may be important to consider for bull trout conservation.  However, for most populations, data that describe detailed population structure and movement among metapopulations are generally lacking (USFWS 1998).

Mark and recapture techniques provide a robust method for estimating population size, evaluating movement among streams and subpopulations, and for evaluating population response to habitat quality and improvement or restoration (Cooch and White 2001).  At a minimum, simple mark/recapture data can provide a non-lethal estimate of population size with confidence intervals (Krebs 1999).  In addition, when mark/recapture information is specific to individuals or tagging location, analyses can also include individual covariates that relate an individual’s survival to a specific habitat relationship (Franklin, in press; White et al. in press) or information about movement among streams, sub-populations, and metapopulation structure (White et al., in press), respectively.  Further, with the appropriate study design, these techniques can potentially help overcome the inherent difficulties of assessing bull trout population abundance and can provide a simple response variable (lambda) for evaluating population response to factors such as habitat quality, productivity, or management actions aimed at recovery (Pradel 1996; Franklin, in press).  

Franklin describes the use of Pradel mark/recapture models for evaluating  recruitment rates and rates of population change (lambda).  These models are based on a re-parameterization of the classic Jolly-Seber model (Jolly 1965;  Seber 1965) that permits the estimation of an annual finite rate of population change (lambda) and/or rates of recruitment (Pradel 1996).  Although not identical to the lambda derived from a basic life-cycle model or matrix model, conceptually (and mathematically), both reflect the annual rate of change for the population and provide an analytical bridge between the individual and population level processes (Franklin, in press).  Assumptions underlying the Pradel approach require that the study area size and boundary configuration remains unchanged through time and all animals must have the same probability of being captured throughout the study.  When lambda is known (or estimated), life-stage specific survival rates can also be calculated allowing the examination of the link between isolated habitat quality or changes in that habitat (e.g., spawning and rearing grounds) and linked life stage survival rates (e.g., egg-to-parr survival).  The ability to link specific management activities with life-stage specific survival is necessary for adaptive management and for evaluating recovery strategies (NMFS 2000).   

Each of these sophisticated mark/recapture analyses, the metapopulation analyses described above, and the Pradel models, are available through the shareware program MARK (White et al., in press).  MARK provides not only parameter estimates but also a conditional measures of precision, quasi-likelihood procedures to correct for over-dispersion of the data, and bootstrapping for goodness of fit (Cooch and White 2001).  The explicit incorporation of uncertainty in population and other parameter estimates facilitates the use of this type of model in risk averse conservation planning and decision analysis (Burgman 1994).  

Mark and recapture techniques are non-lethal and relatively cost effective.  In addition, resighting (instead of recapture) can be used as a technique to limit handling when ESA concerns prevail (Krebs 1999).  Our proposed approach combines multiple capture techniques with resighting during comprehensive snorkel surveys.  Our combined approach will therefore provide not only population estimates and parameters that describe survival and population structure, but also a comparison to techniques that have been used in the past and are being used in other ongoing projects.  For example, juvenile abundance surveys are often based on night snorkeling (Shepard et al. 1984; Goetz 1991; Bonneau et al. 1995), however, there is some concern that these underwater surveys may underestimate juvenile bull trout abundance (Fraley and Shepard 1989; Thurow and Schill 1996).  We will be able to compare population estimates from 1) marks and combined recaptures from trapping, shocking, and resighting during snorkel surveys, and 2) modified Hankin and Reeves type snorkel-based abundance estimates, where densities are estimated for habitat units then expanded upward for the entire stream (Hankin and Reeves 1988).  The results from this comparison will help direct and standardize future bull trout population assessment techniques for the region as a whole.  

Relating habitat quality to fish survival and population structure requires the ability to measure some index of life-stage specific survival that reflects the effects of habitat on that specific life stage.  One index that reflects habitat quality is straight survival from the parr stage to the sub-adult stage (pre-migrating), data that is easily obtained from mark/recapture data (Burnham et al. 1987).   For salmon, estimates of survival based on mark and recapture from the parr stage to the downstream-migrating smolt stage have been used as an index of habitat quality and land use patterns (Paulsen and Fisher 2001).  However, while useful for making broad comparisons, this index of survival is limited in assessing habitat effects (rearing and spawning habitat), as the survival estimate includes experiences the fish had outside of the habitat area of interest.  For example, in the Paulsen example, fish survival includes over-winter survival (often in downstream areas as the fish move out) and survival to Lower Granite dam on the Columbia River mainstem.  A more direct indicator of freshwater spawning and rearing habitat quality and land use effects on survival is egg-to-parr survival (Petrosky et al. 2001).  Unlike other estimates of survival, this life-stage specific survival measure is desirable in that it accounts for variability in spawner abundance and reflects only the effects of habitat on survival in that habitat.  Estimates of egg-to-parr survival, however, require considerable data including either redd or spawner counts, sex ratios, fecundity, and a robust parr estimate.  Further, Dunham et al. (2001) demonstrated significant observation error can accompany bull trout redd counts, one of the simplest and most cost-effective ways of measuring spawner numbers.  

Habitat assessment

Bull trout have more specific habitat requirements than most other salmonids (Rieman and McIntyre 1993).  Habitat components that influence bull trout distribution and abundance include water temperature, cover, channel form and stability, valley form, spawning and rearing substrate, and migratory corridors (Fraley and Shepard 1989; Goetz 1989; Hoelscher and Bjornn 1989; Sedell and Everest 1991; Howell and Buchanan 1992; Pratt 1992; Rieman and McIntyre 1993, 1995; Rich 1996; Watson and Hillman 1997).  Preferred spawning habitat consists of low gradient stream reaches with loose, clean gravel (Fraley and Shepard 1989) and water temperatures of 5 to 9 degrees Celsius (41 to 48 degrees Fahrenheit) in late summer to early fall (Goetz 1989).  In the Swan River, Montana, abundance of bull trout redds was positively correlated with extent of bounded alluvial valley reaches, which are likely areas of groundwater-surface water exchange (Baxter et al. 1999).  Survival of bull trout embryos planted in stream areas of groundwater upwelling used by bull trout for spawning was significantly higher than for embryos planted in areas of surface-water recharge not used by bull trout for spawning (Baxter and McPhail 1999).  Pratt (1992) indicated that increases in fine sediment reduce egg survival and emergence.  Watson and Hillman (1997) concluded that watersheds must have specific physical characteristics to provide habitat requirements for bull trout to successfully spawn and rear, and that the characteristics are not necessarily present throughout these watersheds.  Because bull trout exhibit a patchy distribution, even in pristine habitats (Rieman and McIntyre 1993), fish should not be expected to simultaneously occupy all available habitats (Rieman et al. 1997b).  

Since 1998, the Fish and Aquatic Ecology Unit of the Forest Service and Utah State University have been assessing aquatic habitat to ensure effectiveness of standards identified in earlier consultation efforts related to land management activities conducted by federal agencies (NMFS 1998).  These survey efforts have focused on insuring the Forest Services land management standards are effective at protecting habitats of listed species.  These surveys are unlike others conducted by the Forest Service in that they do not focus on evaluating the effects of specific projects. The current design is collected following a stratified random basis.  Intensive quality control/quality assurance in part of the survey protocol.  This effort is the only standardized method of collecting data on stream habitat and macroinvertebrate data throughout the Columbia River Basin.  Currently the data is being use to evaluate the effects and effectiveness of management activities on stream habitat attributes (Kershner, in press).  The data collected by the Effectiveness Monitoring program provide the necessary information to evaluate and compare the habitat components that affect bull trout growth and survival and provide a means of contrasting different land management strategies.     

In addition, migratory corridors link seasonal habitats for all bull trout life histories.  For example, in Montana, migratory bull trout make extensive migrations in the Flathead River system (Fraley and Shepard 1989), and in tributaries of the Bitterroot River resident bull trout move downstream to over-winter in tributary pools.  The ability to migrate is important to the persistence of bull trout (Rieman and McIntyre 1993; Rieman et al. 1997b).  Migrations facilitate gene flow among local populations when individuals from different local populations interbreed, stray, or return to non‑natal streams.  Bull trout migrants may also reestablish local populations that are extirpated by catastrophic events.  Understanding movement among streams and sub-populations is key to understanding the role of migratory corridors in structuring populations and identifying core areas for bull trout.

c. Rationale and significance to Regional Programs

USFWS Recovery Planning

The goals of this project are directed towards fulfilling USFWS needs for bull trout recovery planning.  The USFWS goal is to describe courses of actions necessary for the ultimate delisting of a species and ensure the long-term persistence of self-sustaining, complex interacting groups of bull trout distributed across the species’ native range (Lohr et al. 1999).  To meet this overall goal, USFWS has identified several objectives which require the type of information provided by this project: 1) maintain current distribution of bull trout within core areas in all recovery units and restore distribution where needed to encompass the essential elements for bull trout to persist, 2) maintain stable or increasing trends in abundance of bull trout in all recovery units, and 3) restore and maintain suitable habitat conditions for all bull trout life history stages and strategies.  Further, the USFWS recovery planning document (Lohr et al. 1999) embraces the idea of core areas.  Conserving respective core areas and their habitats within recovery units is intended to preserve genotypic and phenotypic diversity and allow bull trout access to diverse habitats.  The continued survival and recovery of individual core area populations is thought to be critical to the persistence of recovery units and their role in overall recovery of the Columbia distinct population segment.  Our proposed project will provide critical information about bull trout population abundance, trends, relationships to habitat, and potential for improving survival through habitat protection or restoration that will allow USFWS to describe the necessary courses of action and evaluate proposed management actions.   

Subbasin Plan

The goals of this project will help managers evaluate threats to listed salmon and trout from potential habitat degradation as identified in the Imnaha River Subbasin Plan (Plan).  These goals should also provide a benefit to listed salmon and steelhead populations in this basin.  In this summary, the Imnaha sub-basin in general is described as being in relatively good condition with sedimentation as potentially the most serious problem.  Land uses that have historically affected bull trout include timber harvest, road building, mining, grazing, irrigations development, and recreation.  Most of these land uses continue to take place although in some cases not to the extent or in the same manner as in the past.  Logging, road construction, and farming all have the potential of being sediment producers and thereby adversely affecting fish production.  Roads along the mainstem Imnaha River and Big Sheep Creek remain in use today, although they have been improved.  Sinuosity of streams in the Imnaha River is low because of geology, and in localized areas because of riprap and bank stabilization associated with road building.  Much of the riparian vegetation has been modified over time.  The mainstem Imnaha River is lacking in large woody debris.  

The potential for increasing fish survival from habitat changes needs to be identified, core areas need to be protected, and evaluation needs to occur when habitat changes are implemented, in order to evaluate the effectiveness of management actions and aide in future bull trout planning for other areas.   Portions of Big Sheep Creek and the Imnaha River mainstem may benefit from fencing to protect from the detrimental effects of cattle grazing.  Riparian reserves or no-activity buffers designated under consultation with NMFS for ESA listed spring chinook salmon should help protect bull trout habitat from logging, although there is very limited overlap between chinook salmon and bull trout in Sheep Creek (Dambacher and Jones 1997).    Regarding the potential impact of habitat, the Plan suggests that monitoring for the purpose of collecting baseline fisheries production information should commence in areas proposed for U.S. Forest Service logging activities (87% of mainstem habitat is USFS).  This information is essential to evaluating future fisheries impacts of proposed timber sales.  The Plan further states that the only area that remains relatively static in management goals and strategies is the Eagle Cap Wilderness Area.  In addition, the need for bull trout population assessment information has been identified by the NWPPC Fish and Wildlife Program and Sub-basin Summaries, USFWS, and the Oregon Plan for Salmon and Watersheds, in order to aide in recovery planning and adaptive management in the region.  
Habitat Component 

Stream habitat surveys are currently being used by state and federal conservation agencies (Bain et al. 1999) to address legal mandates.  Consultation protocols for aquatic species protected under the Endangered Species Act include documentation of the stream habitat characteristics (NMFS 1996). There are also attempts to utilize aquatic habitat metrics as thresholds in meeting the mandates of the Clean Water Act, and physical attributes of stream are being used as management standards in federal land management plans.  These habitat data need to be explicitly related back to fish survival and recovery.    

d. Relationships to other projects 
This project is a cooperative effort between the USGS Utah Cooperative Fish and Wildlife Research Unit, the USFWS, and the USFS and was designed to compliment other ongoing bull trout work within the Columbia Basin and fulfill USFWS bull trout recovery planning needs (H. Schaller, USFWS, pers. comm.).  

In addition, this project has a parallel project proposed for the Little Salmon River in the Snake Province, with similar goals and approaches.  The data collected from the two paired subbasins is complimentary, providing contrast between different regions (e.g., geology) and land use patterns; however, each proposed project could be successfully completed independent of the other.  The USFS Habitat Effectiveness Monitoring program, form which the habitat component of this project is based, has been on-going since 1998. Over $800,000 has been spent collecting data throughout the Columbia River Basin in the last three years.

This project is complimentary to BPA Project ID # 199405400,  Characterize the Migratory Patterns, Structure, Abundance, and Status of Bull Trout Populations from Subbasins in the Columbia Plateau (formerly Project ID numbers 199405400 – ODFW, 199405400 – CTWSRO, 25088 – ODFW, 199801600 – ODFW).  This proposed project is also complimentary to the approach employed by the Oregon Plan for Salmon and Watersheds Monitoring Program (Nicholas 1997a, 1997b, 1999) as adapted to bull trout in Oregon’s portion of the Columbia Plateau.  Density and population estimates from comprehensive snorkel counts will supplement regional (and BPA funded) parr and smolt monitoring programs (e.g., IDFG General Parr Monitoring Program).  Further, data and empirical modeling will be useful for validating the NWPPC Ecosystem Diagnostics and Treatment (EDT) model for the Imnaha and Salmon River sub-basins, a regional goal (The technical Evaluation of the Ecosystem Diagnosis & Treatment Model – a FWP project).    

e. Project history (for ongoing projects) 

NEW PROJECT

f. Proposal objectives, tasks and methods
Project Outline:
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All data and methods will be collected, analyzed, and summarized by core area or local population unit.  We have proposed evaluating 3-4 of the primary bull trout population units in the Imnaha River Subbasin (Figure 1): Imnaha River mainstem, Big Sheep Creek, Lick Creek, and Little Sheep Creek.  Each task will be completed for each of the 3-4 streams or population units.  Streams and subbasins were chosen based on data availability, bull trout presence and population strength, contrast in habitat quality and land use, and project feasibility.  
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Figure 1.  Study area –the Imnaha Sub-basin.  Study areas reflect bull trout population units and core areas identified by USFWS (1988) and will include 3-4 of the major bull trout streams:  Imnaha River mainstem, Big Sheep Creek, Little Sheep Creek, and Lick Creek.

Objective 1.  Comprehensive bull trout density and population assessment and monitoring.

Our primary objective involves collecting current density and population abundance data by life history stage using mark/recapture techniques (all life stages), trapping at critical migration points (downstream migrating sub-adults and upstream migrating adults), snorkeling assessments, and redd and/or spawner counts (adults).  These data are necessary for understanding bull trout population structure, trends, rates of population change and movement among subpopulations and metapopulations.  The population assessment will occur every year (2002, 2003, and 2004) for three years.  Data will be summarized and available online annually by March of the following year.  After the first three years of comprehensive data are collected, it may be possible to design a reduced study design for monitoring purposes.  In addition, egg-to-parr survival estimates provide an index of survival that directly relates to the effects of freshwater spawning and rearing habitat quality.  This survival index requires information on spawner number, sex ratio, fecundity, and parr abundance.     

Task 1.1  Marking.  We propose to mark juveniles and adults with PIT tags and floy tags (unique for each local population unit) and recapture marked and unmarked individuals using a combinations of electroshocking, screw traps, and weirs with consideration of ESA restrictions that may affect sampling protocol in specific areas.  PIT tags will provide unique information (e.g., time and location of tagging, recapture history) on each fish allowing more extensive mark/recapture analyses described below (e.g., migration, movement, population growth rates).  Floy tags will allow resighting during snorkeling (Task 3.1 below), as a method of recapture, to supplement other means of recapture and provide for a more robust estimate of juvenile and sub-adult population abundance.  In addition, location-specific floy tags will provide information about movement among core spawning and rearing areas.  Bull trout parr will be seined and/or electroshocked in the spring, anesthetized, tagged with both a floy tag and electronic tag, and released.  All captured fish will be weighed and measured before release, to obtain information about annual growth rates and the effects of fish size on survival.  Our goal is to tag as many juveniles and sub-adults as possible (maximum = 500 per local population unit or stream core area, 4 streams, 2000 total).  

Task 1.2  Recapture.  Recapture will begin at least 1 month after tagging has been completed and will continue until conditions limit fieldwork.  Recapture will continue for the duration of the study (minimum of three years).  We will recapture tagged and untagged individuals using a combination of techniques including electroshocking (if permitting allows), seining, angling, and screw traps and/or innovative pass-through technology described in Objective 3 below.  Recaptured fish will be passed over a PIT-tag detector and all information about each individual fish will be retained electronically.  In addition, resighting of floy tags during snorkel surveys will be used to supplement recapture data.  Tagged bull trout will be recaptured and released for the duration of the study (3 years) to provide annual estimates of survival, a robust population estimate and to parameterize the Pradel mark/recapture model.  Recapture location will also provide information about movement and sub-population vs. metapopulation structure (see also Objective 3 below).  All captured fish will be weighed and measured before release, to obtain information about annual growth rates and the effects of fish size on survival.    

Task 1.3  Snorkel surveys for juvenile densities.  In addition to mark/recapture methods described above, we also propose to do annual nighttime bull trout snorkel surveys for each core stream area or local population unit (4 areas total).  We will use a modified Hankin and Reeves (1988) approach.  Pool and riffle area will be visually estimated for every habitat unit.  Every tenth pool and riffle will be snorkeled and measured for precise habitat area.  Snorkelers will move upstream so as not to frighten fish.  During snorkeling surveys, juvenile trout and salmon will be enumerated.  Resighting of floy tags will also be recorded to supplement recapture data for mark/recapture analyses.  Simultaneous counts of other listed species (e.g., chinook and steelhead) will also be useful for estimating abundance, density, and egg-to-smolt survival).  Habitat unit based counts will be expanded to estimate stream sub-population abundance with confidence intervals.  Habitat units evaluated for the habitat assessment described above will be automatically selected for fish snorkel abundance surveys.  Recapture location will also provide information about movement and sub-population vs. metapopulation structure (see also Objective 3 below).    


Task 1.4  Adult and egg information, egg-to-parr survival.

In order to estimates egg-to-parr survival, we will need information on spawner number, sex ratio, fecundity, and parr abundance.  Where possible, spawners will be enumerated to avoid potential error in redd counts (Dunham et al. 2001).  Where it is not possible to enumerate spawners directly, we will complete comprehensive (stream wide) redd counts, taking special precautions to avoid redd count observer error as discussed in Dunham et al. (2001) and to encompass the entire spawning area and time period.  A small sub-sample of adults will be taken for fecundity and sex ratio estimates.  Scales will be removed from this small sub-sample for age and growth analyses.  Parr abundance estimates will come from Tasks 1.1-1.3. above.        

Objective 2.  Comprehensive stream and riparian habitat assessment and monitoring.

For the habitat component of our study, we propose to select multiple USFS Effectiveness Monitoring stream and riparian habitat sites within each major spawning and rearing area for annual habitat assessments.  These existing habitat assessment data will be used along with the simple life-cycle model described above, for understanding and predicting the relationship between bull trout population abundance and growth rates and habitat quality and land use.  Here we define habitat quality to include all aspects of bull trout habitat that may affect fish survival and population growth rates.  The habitat assessment will occur every year (2002,2003, and 2004) for three years.  Data will be summarized and available online annually by March of the following year.  After the first three years of comprehensive data are collected, it may be possible to design a reduced study design for monitoring purposes (e.g., the sites that are randomly chosen for the USFS Effectiveness and Monitoring program, independent from this study, may be sufficient).  

Task 2.1  Habitat assessment. 

Five sites within each stream will be sampled annually, for a total of 20 sites within the Imnaha sub-basin.  Table 2 lists the attributes that will be collected.  

In addition, 3 temperature monitors will be placed in each stream (12 total), distributed from headwater areas down to the confluence.  Monitors will record daily temperature minimums, maximums and averages.  

__________________________________________________________________

Table 2.  Attribute selection summary, showing relationship to stressors, a composite usability ranking, and an indication of how the data will be gathered.

Indicator                                                 Direct/​​​Indirect1       Usability       Data Collection2
Land Use and Current Management

equivalent road acres
D
high
all*

road density - hydrologically connected
D
high
all*

# of culverts and stream crossings
D
high
office, field* culvert failure rate
D
high
office, field

mining history/extent
D
 ?
office, field

forest condition: fire frequency, harvest
D
med/high
office, field

roads: landslide frequency, size, location
D
med
office, field*

Riparian/Floodplain  Habitat 

Bank material – soil type, comp., infilt.
I
high
field*

fragmentation of riparian veg. - high contrast
I
high
rm, field

seral stage / structural complexity of riparian
I
high
rm, field

floodplain interactions/connectivity
I
med/high
field

effective ground cover
D
high
field*

In-channel/Community Integrity
invertebrate community structure
I
med/high
field*

water quality - direct measures
I
med
field*

water temperature - direct measures
I
high
field*

frequency, distribution, arrangement of LWD
I
high
field*

cross section mapping
I
high
field*

width to depth ratio, frequency of large pools,
I
high
field, rm*

longitudinal profiles, residual pool depth, 

bank angles, % undercut bank, substrate comp.,

bank stability


_____________________________________________________________________________                                                                                                                                                      
1 Direct (D) or indirect (I) measure of a stressor

2 Remote sensing (rm) = aerial photos, maps, infra-red, and satellite imagery; office = information on file in USFS offices or that can be gathered through library research; field = requires field data collection; all=all three of these techniques are used.  Data is quantitative, measured, and not estimated.

Objective 3.  Feasibility of innovative pass-through PIT-tag monitoring system.  

We propose to evaluate the effectiveness of a new PIT-tag system currently under evaluation.  This system uses a set of stationary antennae hoops placed at key locations within streams and sub-basins that automatically detect and read the PIT tag each time a fish swims through.  We propose evaluating this system in 2002 in the smaller streams (e.g., Lick and Big Sheep creeks) in lieu of screw traps.  This system will provide detailed information about fish movement and habitat use and is much more efficient and cost effective than a screw trap.    Fish are tagged with larger PIT tags (23 mm long), which allow a much longer read range (up to 1 m from the antenna loop plane) than 12 mm tags.  In addition, large pass-through antennae can be constructed (up to 4 m in width by 1.5 m in height).  Pass-through PIT-tag technology has been developed to monitor movements of fish through large fishway orifices, and multiple antenna arrays have allowed comprehensive monitoring of the entire width of a small stream (Zydlewski et al. 2001).  This system has been successfully implemented and validated for continuously monitoring seasonal movements of Atlantic salmon parr and smolts at 93% efficiency (Zydlewski et al. 2001).  

In addition to these passive techniques, we will also have the ability to actively monitor for tags using a wand and backback system.  This approach will be applied to monitor freshwater movements and habitat use. A portable detection system using a Destron-Fearing 2001F reader will be deployed.  The reader will be connected to an antenna wand 2 m in length with an open coil inductor loop 0.5 m in diameter attached to the end.  The reader and battery will be enclosed in a plastic housing carried in a small aluminum frame backpack

Applications of this technology include, but are not limited to: examining seasonal movements of juveniles, estimating winter survival, migration timing between two or more stationary systems, overall migratory run timing to and between passage structures, monitoring fine-scale spatial movements to assess microhabitat preference variables, and monitoring smolt to adult survival. Dr. Gayle Zydlewski at the Abernathy Fish Technology Center of the U.S. Fish and Wildlife Service is evaluating this system.  This evaluation will be completed in December of 2002.  If successful and deemed feasible in larger streams, pass through PIT-tag technology will replace screw traps where possible for subsequent years of the study.

Task 3.1   Tagging, detection, and fish movement.
Sampled fish (see also Task 1.2 above, “Recapture”) will be PIT-tagged using the larger PIT tags, and detection systems will incorporate full-duplex PIT-tag technology.  We will construct pass-through systems at locations where small streams under high flow conditions are constricted to flow through a defined region, such as under bridges or in culverts. Stationary detection systems will be deployed at 2 sites per stream, in 2 streams.  One detection system will be located near the upper end of the stream and one just above the confluence with the next stream or drainage to capture movement among sub-populations and major spawning and rearing areas.  SEQ CHAPTER \h \r 1Each site will require 2 – 3 antenna arrays that will each be powered by an FS1001A Destron-Fearing reader.  PIT-tag based remote monitoring methods will be applied to monitor freshwater movements and habitat use. A portable detection system using a Destron-Fearing 2001F reader will be deployed.  The reader will be connected to an antenna wand 2 m in length with an open coil inductor loop 0.5 m in diameter attached to the end.  These systems will be similar to the system being tested at the U.S. Fish and Wildlife Service, Abernathy Fish Technology Center (BPA innovative project, Project #2001-012-00).

Objective 4.  Data analysis.

Data collected in Objectives 1-3 above will be summarized and analyzed as tasks are completed throughout the study.  

Task 4.1  Analysis of mark/recapture data; population estimates and movement.

Annual mark/recapture data will analyzed and available each year by March of the following year.  Using MARK software as well as other analytical techniques, mark/recapture data will provide a population estimate with confidence intervals for each stream or population unit.  These mark/recapture data will also provide annual survival estimates with conditional measures of precision, quasi-likelihood procedures to correct for over-dispersion of the data, and bootstrapping for goodness of fit.  Length and weight data collected from captured parr and sub-adults will be provided and may be useful for evaluating growth.  In addition, the mark data will be used to parameterize the Pradel mark/recapture model for estimating lambda, annual rates of population change.  Lambda will be used as a response variable to describe population status and the effectiveness of management actions.  Mark and recapture data will also provide estimates of movement among streams or local population units, and thus information about population structure and metapopulations.  In addition, the population estimate derived from the mark/recapture data can be compared to the population estimate derived from habitat-based snorkel surveys.  This comparison will allow the evaluation of the different approaches and aid in developing future standardized bull trout monitoring programs.

Task 4.2  Analysis of snorkel data:  parr density and habitat use.

Snorkel data will be analyzed each year by March of the following year and provide comprehensive density and abundance estimates.  Habitat unit based counts will be expanded to estimate stream sub-population abundance by stream with confidence intervals.  Habitat units that were evaluated for the habitat assessment described above will be automatically selected for fish snorkel abundance surveys.  We will explore the relationship between habitat use (relative densities) and habitat attributes (e.g., Horan et al.  2000). Recapture location will be analyzed to provide information about movement and sub-population vs. metapopulation structure.  

Task 4.3  Analysis of adult and egg data:  egg-to-parr survival. 

Adult spawner or redd data from Task 1.4 above will be summarized and available online each year by March of the following year.  Data will be summarized and combined with parr estimates above to estimate egg-to-parr survival, a measure of the effects of freshwater spawning and rearing habitat quality on bull trout survival.   

Task 4.4  Analysis of habitat attributes in relation to fish survival and density.
Habitat assessment data will be summarized and available each year by March of the following year.  Habitat attributes will be compared across different habitat quality streams (good to bad) within sub-basins (e.g., Big Sheep Creek vs. Imnaha mainstem) and different sub-basins (Imnaha and Little Salmon) will be compared and evaluated. Annual rates of survival (from mark/recapture and egg-to-parr estimated) for each of the 3-4 streams in addition to estimates of juvenile density will be related to habitat attributes.  We will evaluate potential relationships between habitat attributes and land use patterns and bull trout population structure and life history characteristics.  These analyses will be used to protect core areas and prioritize and evaluate restoration activities.  

Objective 5.  Summarizing available information into a simple population model.

Our fifth objective is to build a simple population model based on baseline population data, to be used as an analysis tool and ultimately for a bull trout recovery planning.  The model will use a life-cycle simulation model approach or a Leslie matrix approach that estimates lambda, the rate of population change.  The model will be developed based on all available population and life history data and will include some measure of uncertainty and stochasticity.  Where data allow, predictions of egg-to-parr survival will be made, as this life stage relates most directly to spawning and rearing habitat of bull trout.  Separate local population units (core areas) will be modeled independently.  Ultimately, baseline estimates of lambda and egg-to-parr survival will be calibrated and validated with mark/recapture data described in Objectives 1-3 above.  This model will allow us to evaluate current conditions and monitor trends, to explore options for recovery, and to evaluate management actions.   The baseline model will be built by September of 2002.   

Task 5.1  Assemble and summarize all existing bull trout population and life history data for the selected tributaries of the Imnaha sub-basin.
We will assemble and summarize all available bull trout population and life history data for the tributaries of the Imnaha River Subbasin using published literature, gray literature, information from the state, and federal and tribal governments.  We will search for any abundance, counts, or presence/absence data that will allow us to build a preliminary model as described above.  Table 1 provides a preliminary example of the types of information that may be available.  Information that will be particularly useful includes spawner or redd counts, snorkel surveys, trapping, and any growth data from scales.  We expect data to be limited, but chose this subbasin partly because there is some data available (see Table 1).  The model will be calibrated and validated with the population data from our comprehensive mark/recapture and life history study (Objectives 1-3).

Task 5.2   Building the population life-cycle model.
We will build a simple population life-cycle model that incorporates past and existing population data.  The model will be built in a general fashion for both sub-basins (as a recovery planning tool), but parameterization will be based on all empirical data available for each core area and local population unit.  Life stages will remain separate where data are available for parameterization.  The model will estimate annual rates of population change and egg-to-parr survival where possible.  The model will incorporate uncertainty and stochasticity.     

Objective 6.  Describe current habitat conditions and land use patterns as they relate to bull trout survival and growth.

Our final objective is to describe baseline habitat conditions and land use patterns as they relate to bull trout survival and growth.  In order to achieve this objective, we will first complete a detailed analysis and summary of all available stream and riparian habitat data for the bull trout streams of the Imnaha River Subbasin.  Secondly, we will evaluate relationships between these habitat variables and bull trout population and life history characteristics (e.g., growth, survival, annual rates of population change) where data allow.  This approach will allow us to better understand the relationship between bull trout survival and habitat, to identify important core areas that need protection or restoration and to investigate opportunities for habitat improvement across streams within sub-basins as well as across sub-basins.  The baseline habitat assessment will be completed by December of 2002.   

Task 6.1  Summarize and quantify all available habitat data. 

We will summarize and quantify all available habitat data for the tributaries of the Imnaha sub-basin using published literature, gray literature, information from the state, and federal and tribal governments. We will focus on those variables that are thought to be important to bull trout and use the existing USFS Effectiveness Monitoring data where available.  Examples of potential habitat variables of interest are described under Objective 2.  In addition, we will be looking for measures of embeddedness and stream productivity (e.g., nutrients, primary production, secondary production).   

The USFS Effectiveness Monitoring program has already sampled several sites within this basin and will continue to sample selected sites in the future as part of their program (Kershner, in review).  In addition, 5 sites within each stream population unit will be sampled annually as part of Objective 2 above.  

Task 6.2  Exploring the relationship between habitat and bull trout population status indicators.

We will relate these descriptors of baseline stream and riparian habitat to bull trout density, survival, abundance, and/or presence/absence surveys.  Model estimates of lambda and egg-to-parr survival will be related to existing conditions as estimated through the habitat assessment data review.  The baseline habitat assessment model will be compared to the habitat data collected as part of our proposed expansion of the USFS habitat assessment described as Objective 2 above.

Task 6.3  Model calibration and validation.

The population life-cycle model will be calibrated and validated with the population data obtained in Objectives 1-3 above.  The relationship between habitat attributes and key life stage specific survival rates (e.g., egg-to-parr survival) will be incorporated into the model.  The model will be made available for annual assessments of population change and for recovery planning.  Model estimates of lambda and egg-to-parr survival across different habitat quality streams (good to bad) within sub-basins (e.g., Big Sheep Creek vs. Imnaha mainstem and different subbasins (Imnaha and Little Salmon) will be compared and evaluated.  These comparisons of life-stage survival rates can be used to identify potential fro improving habitat and I in recovery planning to prioritize management actions in these sub-basins as well as in other sub-basins where listed bull trout reside.   This empirical model will be available for evaluating predictions of survival and productivity from large-scale hypothetical or expert models like EDT.

g. Facilities and equipment
The Fish Ecology Lab of the Utah Cooperative Fish and Wildlife Research Unit at Utah State University is fully capable of handling all aspects of field research and subsequent data analysis.   Accessible workspace includes two university offices, two storage facilities for equipment, one fully-equipped university laboratory with fume hood, otolith processing equipment, image analysis equipment, several microscopes, two freezers, four computer printers (including one color printer), five desktop personal computers and three laptop computers (including necessary scientific, graphical, data analysis, and statistical software).  Vehicles include 6-8 full-sized pick up trucks.  Field sampling gear includes: McNiel coring apparatus and sieves, pH meter, conductivity meter, flow meter, backpack and canoe-mounted electrofishing units, handheld GPS units, temperature and oxygen meters, temperature data loggers, water sampling equipment (including access to analysis equipment), camping gear, snorkeling and diving gear, waders, and all peripheral equipment.   In addition, year-round access is available to a state-of-the-art wet lab facility for the holding of all aquatic organisms.  This facility includes 10 high-volume tanks and 26 fifty-gallon aquaria.  All tanks have flow-through and water temperature control capabilities including 24-hour alarm monitoring.

The only high cost equipment to be purchased with project funds includes 1 screw trap (an additional screw trap will be donated by USFWS) and innovative pass-through PIT- tag equipment (Objective 3).  
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Norfolk, Virginia. Dissertation:  Determinants for the timing of escapement from the sockeye salmon fishery of the Copper River, Alaska: A simulation model.  

Professional Experience:
1999-Present. Project Leader for US Fish and Wildlife Service’s Columbia River Fisheries Program Office. Supervise the activities of this Fisheries Resource Office, which is responsible for the Service’s stock assessment of Columbia River fish and aquatic species.  Oversee a Conservation Assessment team, Natural Production team, Harvest and Hatchery Assessment team, and a Columbia River Hydrosystem Coordination team. For details see:  GOTOBUTTON BM_1_ http://www.r1.fws.gov/crfpo/.  I provide technical guidance to our staff in the areas of: fish stock assessment; population recovery and viability assessment; bull trout recovery planning and design of a monitoring and evaluation plans; Columbia Basin water management; evaluation of habitat restoration projects; and ecosystem evaluations. I represent the US Fish and Wildlife Service on a number of Columbia River technical forums.

1990-1999. Biometrics Program Leader in the Interjurisdictional Fisheries Management Program for the Oregon Department of Fish and Wildlife (ODFW). Supervise and participate in the development of analytical models and statistical procedures to assess, monitor, and describe factors limiting naturally produced fish populations of Oregon. These analytical techniques incorporate and integrate ecology, conservation biology, and population dynamics principles using probabilistic approaches.  Tasked with ensuring that state of the art techniques are used in fish population assessment methods. 

1984- 1990.  Senior Fisheries Scientist for the Columbia River Inter-Tribal Fish Commission (CRITFC), Portland, Oregon. Co-Chair of the Pacific Salmon Commission’s (PSC) Chinook Technical Committee.  Responsible for developing analyses to evaluate the impacts of long and short-term fishing proposals on the coastwide chinook salmon rebuilding program. Chief technical advisor to the U.S. delegation on chinook salmon issues. Responsible for supervising staff to assess terminal and mixed stock fisheries on salmon and other finfish populations of the Columbia River for CRITFC.   

Selected Publicationstc "Selected Publications"
Schaller, Howard A and P. R. Mundy.  1982.  Quantitative aspects of the migratory timing of adult chinook salmon (Oncorhynchus tshawytscha) in the Lower Yukon, Alaska.  Virginia Journal of Science, 33(3):151.

Debrot, A, H. Schaller, and M. Matylewich.  1989.  Estimates of sustainable exploitation rates for Columbia River landlocked White Sturgeon: Evaluating the importance of a maximum size limit. Columbia River Inter-Tribal Fish Commission Technical Report 89-4.

Schaller, H. A, C. E. Petrosky, and O. P. Langness.  1999.  Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tshawytscha) populations of the Snake and Columbia rivers. Can. J. Fish. Aquat. Sci. 56: 1-15.

Schaller, H.A., C.E. Petrosky and O.P. Langness.  2000.  Reply to Zabel and Williams’ comments on “Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tschawystcha) of the Snake and Columbia Rivers” by Schaller et al. (1999). Canadian Journal of Fisheries and Aquatic Sciences 57:1742-1746.

Petrosky, C.E., H.A. Schaller, and P. Budy.  2001.  Productivity and survival rate trends in the freshwater spawning and rearing stage of Snake River chinook salmon (Oncorhynchus tshawytscha). Journal of Fisheries and Aquatic Sciences 58:1196-1207.
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Jeffrey L. Kershner – Principal Investigator

National Fish Ecologist, U.S.D.A. Forest Service

Associate Research Professor, Utah State University

Fish and Wildlife Department 

Utah State University 

Logan, UT. 84322-5210 

w (435) 797-2500  email:kershner@cc.usu.edu 

  

Education: 

B.A. Humboldt State University 1976 - Fisheries 

M.S. Humboldt State University 1981 - Natural Resources 

        Thesis title: Characteristics and attitudes of some Klamath River anglers 

Ph.D. University of California, Davis 1991 - Ecology 

        Dissertation title: The role of physical factors in the distribution and 

        abundance of rainbow and brown trout in the Little Truckee River. 

Publications: 

Hilderbrand, R.H. and J.L. Kershner. 2000.  Conserving inland cutthroat trout in small 

streams: how much is enough? North American Journal of Fisheries Management 

20:513-520.

Hilderbrand, R.H. and J.L. Kershner. 2000.  Movement patterns of stream-resident 

cutthroat trout in Beaver Creek, Idaho-Utah. Transactions of the American 

Fisheries Society 129:1160-1170.

Kershner, J.L., C.M. Bischoff, and D.L. Horan.   1997.  A comparison of population, 

habitat, and genetic characteristics of Colorado River cutthroat trout in wilderness 

and non-wilderness streams in the Uinta mountains.  North American Journal of 

Fisheries Management 17:1134-1143. 

Kershner, J. L. 1997.  Watershed restoration monitoring and adaptive management. Pages 

116-135 in J.E. Williams, M.P. Dombeck, and C.A. Wood, eds. Watershed 

Restoration: Principles and Practices.  American Fisheries Society, Bethesda, 

Maryland. 

 Goodwin, C.N., C.P. Hawkins, and J.L. Kershner. 1997. Riparian restoration in the 

western United States: A review of the state of the science.  Restoration Ecology 4:4-14.
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GARY P. THIEDE – Research Associate
583 East 700 South, Logan, Utah 84321.  gary.thiede@cnr.usu.edu
Home phone: (435) 753-0521. Work: (435) 797-2203. FAX: (435) 797-4025.


PRIVATE 
EDUCATIONtc  \l 2 "EDUCATION"
1997
Utah State University.  Logan, Utah.  Master of Science degree in fisheries and wildlife.  Thesis: Impact of lake trout predation on prey populations in Lake Tahoe: a bioenergetics assessment.

 1990

University of Wisconsin.  Madison, Wisconsin.  Bachelor of Science degree in zoology.


EXPERIENCE

Feb. 2001-
Research Associate.  Utah State University.  Logan, Utah.
present
Projects manager overseeing several research studies.  Duties include: logistical support; budgeting and purchasing; hiring, supervising, training, and evaluating employees; coordinating research activities with state agencies; preparing reports, manuscripts, and presentations; constructing and maintaining research equipment.

June 2000-
Project Leader. Oregon Department of Fish and Wildlife. Madras, Oregon.
Feb. 2001
Lead researcher on kokanee salmon ecology study on Lake Billy Chinook, Oregon.  Duties include: coordinating all project operations; identifying research goals and objectives; budgeting and purchasing; hiring, supervising, training, and evaluating up to three employees; developing experimental design; data collection and analysis including statistical analysis; preparing reports and presentations; public outreach; and working with state, private, and tribal agencies.

Feb.- June
NR Specialist 3.  Oregon Department of Fish and Wildlife.  Portland, Oregon.

2000
Provided technical support for quantitative and theoretical analyses of past and future management impacts on salmon listed under the Endangered Species Act in the Columbia River Basin.  Critically reviewed and evaluated Environmental Impact Statements, draft management plans, and proposed research studies.  Conducted literature reviews and prepared reports.  Collaborated with state, federal, and tribal agencies.  

Sept. 1997-
Aquaculture Extension Agent.  United States Peace Corps.  Zambia, Africa.

Nov 1999
Instructed rural subsistence farmers in all aspects of fish culture, small animal husbandry, and farming system integration. Developed training materials for extension agent training.  Prepared reports and presentations. 

June 1995-
Research Associate.  Utah State University.  Logan, Utah.

Sept. 1997
Project manager overseeing several ecological research studies aimed at recovery of native and endangered fishes.  Studies examined effects of predation, predator removals, and habitat restoration.  Supervised personnel and managed logistics.  Coordinated research activities, including experimental design, with state and federal agencies. Prepared study plans, reports, and presentations.   Constructed research equipment and facilities.


CHOSEN PUBLICATIONS AND REPORTS

Budy, P., G.P. Thiede, N. Bouwes, C. Petrosky, and H. Schaller.  In review.  Linking earlier hydrosystem experience to mortality in the estuary and ocean: evidence for delayed mortality of Snake River salmon. North American Journal of Fisheries Management.

STUFA (State, Tribal, and U.S. Fisheries Agencies). 2000. A technical review of the National Marine Fisheries Service Leslie matrix model of Snake River spring and summer chinook populations. April 28, 2000. 118 pp.  Technical report.

Thiede, G.P., D.A. Beauchamp, M.W. Kershner, B.C. Allen, and C.A. Gemperle.  In review.  Impact of lake trout predation on prey populations in Lake Tahoe.  Transactions of the American Fisheries Society.

Crowl, T.A., G.P. Thiede, C.J. Schaugaard, and L. Lentsch.  1997.  Effects of nonnative fish on native fish habitat selection, abundance, and growth in the middle Green River, Utah: an in situ experimental assessment.  Technical report.

Stahl, T.S., G.P. Thiede, R.A. Stein, M.F. Austin, and E.M. Lewis.  1996.  Factors affecting survival of age-0 saugeye, Stizostedion vitreum X S. canadense stocked into Ohio Reservoirs.  North American Journal of Fisheries Management 16: 378-387.
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