Response to ISRP Review Comments 

Project #200703600, Mid-Columbia Trophic Dynamics Project

Possible title change:  After further review we think the title of this project should be changed to:  Quantifying juvenile salmonid fish predation by resident predators with supporting trophic dynamics assessments.  The current title Trophic Dynamics is only a portion of the project. 

This proposal in its previous format earned a not fundable recommendation by the ISRP and a Recommended Action by the Mainstem Systemwide Review Team.  However, the ISRP did comment; “The proposed location-specific information on predators and predation rates on salmonids in the mid-Columbia would be both more up-to-date and local than existing information from the lower Columbia.  A better understanding of the impacts of predators is warranted but this proposal is not sufficiently justified to address this data gap.”  Due to the potential importance of a project of this nature we feel it is important for the resource to address the specific ISRP concerns and comments and develop a fundable proposal.  I would like to thank the ISRP for their comments as the helped refine this proposal.  

1.  The most pressing concern the ISRP appeared to have is the lack of a predation abundance estimate.  We have now added Work Element 1.4, Determine predator abundance using previously conduct estimates in the Lower Columbia and Snake River.    Starting on page 10.

Technical and Scientific Background:  

2.  The concern here was that this section was “brief and would have benefited with a review of relevant studies in other geographic regions”.  Currently within this section we have over twenty citations, which primarily focused on work conducted in the Lower Columbia.  In order to minimize the size of our proposal some documents and works were purposefully excluded.  That being said we did conduct an exhaustive literature search for work similar to what we are proposing.

Rationale and Significance:  

3.  Within both Columbia River subbasin plans, predators are believed to be one of the limiting factors associated with salmonid survival (UMC pg 152: LMC pg 341).  On page 4 of our proposal we state that within the NPCC Regional Monitoring Framework ; “What is the impact of predators on juvenile salmonids within the Columbia River Basin”.  Predators impact salmonids although the magnitude of impact is unknown.  Consequently, the next logical step is to collected pertinent data in order to understand the trophic dynamics of the Mid-Columbia.  

Objectives:  This portion of the proposal was altered considerably.  

4.  The first objective has been removed as a stand-alone objective.  This was not meant to be a ‘proposal to write a proposal’ but just an objective to outline the planning stage.  Much of the work now is either omitted or implied.

5.  Regarding Work Element Assess the standard water quality parameters of the Mid-Columbia, we have omitted this and included some of the methods in work element 1.1.  We will now collect pertinent water quality data we need for the bioenergetics aspects while we are collecting predator diets (Work element 1.1).  These data are one of the necessary parameters for bioenergetics modeling and estimating consumptions rates.

6.  We have developed a timeline for the three phases of the project on page 6.

7.  We have better explained our tasks (work elements) in order to make the data more compatible. Previously I failed to present what was necessary for a successful bioenergetics analysis and how this will be calculated.  The first component needed is the proportional separation of predator diets of each cohort.  Combined with the cohort abundance we will be able to calculate cohort consumption and total consumption for each predator in question.  Other data necessary to conduct this type of analysis is temperature data, prey energy values, and predator aging data.

8.  During the first draft of the proposal we neglected to include the methods used to collect samples for stable isotope analysis other than fish.  This has since been corrected and is on page 11.

9.  Sampling questions:  We have now included the specifics of our sampling protocols as well as the method used to select sites randomly (Sampling Overview, work elements 1.1 and 1.4).

10.  Regarding the question; “Why isn’t predation on juvenile salmon parr, which might be rearing and feeding in reservoirs throughout the year of interest in this study?”  This is definitely of interest and we now address predation on a bi-monthly basis.  Sampling during this time will be done during optimal temperatures for predators.   

11.  Statistical design and sample size.  We have better explained many of our sampling designs.  However, this is one of the first comprehensive studies in this area and our goal is to accomplish as much as possible, which will provide an excellent baseline dataset.   

Monitoring and Evaluation:

12.  Rather than a monitoring and evaluation project this is more of a baseline assessment project.  Phases 2 and 3 if needed contain an M&E component. 

Information transfer 

13.  We were under the impression that BPA did not fund the cost for peer review articles.  However, we have since included this as well as the standard BPA reporting requirements.

Facilities, equipment and personnel:  

14.  We have included the CV’s of associated staff.  Dr. Bennett and Dr. Schroder are tremendous assets to the potential success of this project.  We will need to purchase other equipment in order to make this project successful.

Benefits to focal species and non-focal species

15.  We have addressed the comments regarding the “potential adverse effects of the sampling on salmonids and other species of native biota” within the sampling overview.  It should also be noted that we currently have the necessary state and federal (NOAA/NMFS) needed to sample in the Columbia River. We have now included a predator abundance estimate (response 1).

Thank you for your time and consideration.

Narrative

Project ID:  200703600

Title:  Mid-Columbia Trophic Dynamics Project 

A.  Abstract

Predation on juvenile salmonid fishes by the native northern pikeminnow Ptychocheilus oregonensis has been well reported in the Lower Columbia River and removal programs throughout the Columbia River have been initiated to reduce pikeminnow numbers.  Biological surveys and anecdotal information from anglers suggest there is an abundance of walleye Sander vitreus and smallmouth bass Micropterus dolomieu throughout the Columbia River.  The majority of the predator work has been conducted in the Lower Columbia and little is known about the impacts of predatory fishes on salmonids during migrations and the other resident fishes that sustain predators the remainder of the year in the Mid-Columbia River.  The abundance of walleye, smallmouth bass and northern pikeminnow is also unknown due to the difficulties associated with sampling large bodies of water as well as restriction on gear types due to the presence of protected species.  We are proposing to conduct a trophic dynamics project with emphasis on predation using conventional fish capture methods, bioenergetics modeling and stable isotope analysis to quantify the impacts of predators on salmonids within the Mid-Columbia.   

B.  Technical and/or scientific background


Habitat changes in the Columbia River associated with hydroelectric impoundments have altered historic riverine habitat into a series of lacustrine systems (Raymond 1988), creating areas that are now more suitable for native predators such as northern pikeminnow and non-native species such as walleye Sander vitreus, smallmouth bass Micropterus dolomieu and largemouth bass M.  salmoides.  The primary piscivore and most abundant predator of juvenile salmonids in the Columbia River is northern pikeminnow (Brown and Moyle 1981; Poe et al. 1986; Beamesderfer et al 1990; Poe et al 1991; Beamesderfer and Rieman 1991; Gadomski and Poe 1993).  The abundance and piscivorous nature of the northern pikeminnow also instigated studies examining their home ranges and movements throughout the Columbia and Snake rivers (Hansel et al 1993;Isaak and Bjornn 1993; Martinelli et al 1993).  Due to the high rates of predation and abundance of northern pikeminnow within the Columbia and Snake rivers a bounty program feasibility study was conducted to test whether or not a removal program was possible (Nigro 1990).  A bounty program was started in 1990 in the John Day Reservoir followed by multiple reservoir and dam angling efforts (Hankin, D.G. and J. Richards 2000; Friesen and Ward 1999).  The goal of the program was to increase northern pikeminnow exploitation to 20% to reduce the overall level of predation on salmon Oncorhynchus spp. (Willis and Young 1995) as it was thought that a 20% annual exploitation level would reduce pikeminnow production by 50% (Beamesderfer 1996).  By 1994 bounty programs were in place within the Columbia and Snake River systems in an effort to reduce pikeminnow abundance (Smith et al 1994).  Takata and Ward (2001) estimated that the predator bounty program reduced predation on juvenile salmon by 23%.  As a result of studies in the Lower Columbia and Snake rivers the pikeminnow removal program was expanded and now includes the Columbia River estuary upstream to Priest Rapids Dam and the confluence of the Snake River upstream to Hells Canyon Dam (Beamesderfer et al 1996).

Although there have been a substantial number of predator studies conducted in the Columbia River, most have been conducted within the John Day Reservoir (Ward et al 1995).  Furthermore, most of the studies have focused on northern pikeminnow, as they were the most abundant predator during the 80’s and 90’s (Beamesderfer and Rieman 1988).  Other predators found throughout the Columbia River include smallmouth bass and walleye.  With reservoir eutrophication, largemouth bass also are increasing in abundance. The impacts of smallmouth bass were thought to be less relative to other predators’ impacts, whereas, individual walleye consume as many salmonids as northern pikeminnow but were thought to be lower in abundance (Rieman et al 1991).  However, with reduced flows as a result of regional droughts, habitat conditions are becoming more favorable for increased survival and recruitment for non-native fishes such as walleye and centrarchid fishes.  Such a population increase was evident in Moses Lake when walleye were virtually non-existent in the early 1980’s but are now the most abundant predator with a population of fish >400mm of 55,000 and an annual population consumption that exceeds 400,000 kg of prey (Burgess et al 2006).  Anecdotal angler information also suggests that the walleye population has increased considerably to a point where guided fishing trips throughout the Columbia River are now common.  Furthermore, the Grant Co. PUD has confirmed the presence of native and non-indigenous predators above Priest Rapids Dam (Turner et al 2005).   As well as predation on salmonids a study by Zimmerman (1999) found that relationships between introduced and indigenous species existed between a variety of prey species within the lower Columbia and Snake rivers.  Therefore predation on salmonids may be a result of a compensatory response within the predator community.

Predation in the Lower Columbia River has been shown to be a significant factor affecting survival of downstream migrating salmonids that may not be limited to the Lower Columbia River (Uremovich et al 1980).  Consequently, a data gap exists within the Mid-Columbia River because little work has been done in this area regarding predator impacts (Burley and Poe 1994).  A more comprehensive project on the Mid-Columbia that investigates the impacts of predators is needed and warranted.  We are proposing to conduct such a project using the previous studies from the Lower Columbia River as a model as well as utilizing many of the technical advances in biological sciences to achieve our objectives and address the current predator data gap.           

C.  Rationale and significance to regional programs


The area we are proposing to study is large and is directly related to the Lower Mid-Columbia Mainstem (LMM) River and Upper Middle Mainstem Columbia River (UMM) subbasin plans (pg 20, pg 3, respectively).  Other subbasins related to this project include the Lake Chelan, Okanogan, Methow, Entiat, Wenatchee and Crab Creek.  Within both the UMM and LMM plans, native and non-native predators are said to be present (pg 152 and pg 38, respectively).  Predators such as walleye, smallmouth bass and northern pikeminnow have been shown to impact salmonids within the John Day Reservoir (Rieman et al 1991) and are a concern in the Wenatchee system (Wenatchee Subbasin plan pg 95).  Within both Columbia River subbasin plans, predators are believed to be one of the limiting factors associated with salmonid survival (UMC pg 152: LMC pg 341).  To decrease the impacts of predators within the Columbia River and associated tributaries predator removal efforts have been outlined within the Management Objectives and Target Objective and Strategy portions of the LMM subbasin plan (pg 15; pgs 341, 342 and 353).


One of the additional sources of critical management uncertainties within the draft Columbia River Basin Research Plan addresses the lack of information regarding the contribution of predation within the mainstem (NPCC 2005 pg 64).  The need for additional predator investigations is also referenced within the Regional Monitoring Framework as a RM&E Component that poses the Management question: “What is the impact of predators on juvenile salmonids within the Columbia River Basin” (NPCC 2005 pg 120).  In the past the primary predator of concern was northern pikeminnow.  Due to massive efforts and studies regarding predator impacts in the Lower Columbia it has been proposed within the final Updated Proposed Action for the FCRPS Biological Opinion Remand that a test removal program of non-indigenous predators be implemented within a portion of boat restriction zones (FCRPS 2004 Biological Opinion Remand, pg 56).  


The Mid-Columbia is a migration corridor for several ESUs of salmon and steelhead (ICTRT 2004).  Consequently, juvenile salmon can encounter as many as nine dams during the migration from their natal habitat to the ocean.  At each of these hydroelectric facilities, their densities will increase within the forebay and tailraces as will their susceptibility to predation (Vigg et al 1991).  Predator responses to migrations or congregations of fishes have been documented by Collis et al. (1995) during hatchery releases.  Areas where this occurs may result in bypass relocations to reduce predation and mortality with the intent of improving juvenile fish passage (NPPC 2000, pg 26).  Prior to recommending a bypass relocation it will first be necessary to evaluate the current conditions using the best available data.  Our proposed project will determine where such predator ‘hot-spots’ exist, what their impacts are on salmonids, and how they can be reduced.  A project of this nature is significant to the continued efforts to conserve and enhance the remaining stocks of anadromous and resident fishes within the Mid-Columbia.   

D.  Relationships to other projects


The Mid-Columbia Trophic Dynamics Project (MTDP, #200703600) is related to projects within the mainstem and outside of this area.  An immediate relationship can be made to the current pikeminnow removal programs and the Development of a Systemwide Control Program (1900700).  The data and results of this project would be particularly important to the BPA funded Mid-Columbia Coho Reintroduction Project (19960400) and the Reproductive Success Program (200303900) as well as other state and PUD funding hatchery projects.  The proposed Steelhead Spawning Ground Surveys of Small Tributaries of the Upper Middle Mainstem Columbia River (200704600) and Determining the Origin of Salmonids Within Lower Crab Creek, Washington (200701800) projects will also be related to the MTDP as adults and juveniles migrating to and from these tributaries will do so through the Mid-Columbia.   Understanding predation rates will provide data to evaluate the survival and the temporal and spatial parameters associated with smolt migrating through the Mid-Columbia.    


The Banks Lake Fisheries Evaluation Project (200102800) and the Factors Affecting the Recreational Fishery of Moses Lake Project (199502800) are also indirectly related to the MDTP.  Results from these two projects suggest that a substantial number of non-native fishes are entrained from Banks Lake during the irrigation season and from Moses Lake year round.  Consequently, Moses and Banks Lakes as well as other lakes within the basin may ultimately seed the Mid-Columbia with non-native deleterious species.  

E.  Project history

This is a new project.

F.  Proposal biological objectives, work elements and methods

Following the provided logic guide (NPCC 2005) we have assessed that there is need for such a project, as a data gap exists regarding the impacts and consumption rates of predators within the Columbia River (NPCC Draft Columbia River Basin Research Plan Regional Monitoring Framework Subordinate Question, pg 121).  Although there are various species of fish that may be considered predators of salmonids within the Columbia River, for our purpose we will focus on smallmouth bass, walleye and northern pikeminnow.  The vision of this project is to improve the survival of salmon that migrate through the Mid-Columbia River.  Prior to obtaining the project vision we must address project objectives that are related to the goal of investigating the relationship between anadromous fishes and resident piscivorous predators that inhabit the Mid-Columbia River.  The outcome of our objective will dictate the type of strategy and project that will be implemented.  It is imperative that standardized sampling of significant indices is conducted to effectively monitor and evaluate the success and progress of our project and associated actions.  

Our study plan is in accordance with the Fish and Wildlife Program and will use “experimental designs and techniques as part of management actions and integrating monitoring and research with those management actions to evaluate their effects on the ecosystem”(NPPC 2000, pg 13).  The first phase of the project will address the RM&E Framework Component, Predator Status and Trend Monitoring, which poses the management question; what is the impact of predators on juvenile salmonids within the Columbia River (NPCC 2005 draft Columbia River Basin Research Plan).  Should negative interactions exist, Phase 2 will explore measures to alleviate such interactions.  If management recommendations to reduce predator impacts are deemed feasible then Phase 3 will be conducted which calls for the implementation of predator reduction actions.  Each Phase of this project has very specific project goals.  Monitoring and evaluation will continue to gauge the success of such programs.    

Phase 1.  Initial assessment of the Mid-Columbia fish community with an emphasis on predators.

Timeline for Phases

This proposal is written as a three-phase project.  The first phase of the project will be conducted during FFY 2007-2009.  Additional phases of this project will be implemented if needed during the outyears.  The first phase of this project is to quantify the relationship between predators and salmonids within the Mid-ColumbiaMid-Columbia.  If deleterious relationships are detected between native fishes and predator fishes we will develop Phase 2, which will be to apply, collected data and analysis collected from Phase 1 with a goal of reducing impacts to salmonids from resident fishes.  Phase 3 will be to implement management recommendations and continue to monitor and evaluate implemented recommendations.  It should be noted that we couldn’t develop phases 2 and 3 as we are lacking the necessary baseline data and analysis necessary to create additional work plans.  Once we begin our collections we will build a logic tree with data and analysis from Phase 1 that will allow us to focus our efforts on tasks during the following phases.

Project Goal:  To quantify the relationship between resident predators and salmonids within the Mid-Columbia River.

Objective 1.  Compile and collect pertinent fish data.

Fish Sampling Overview

The area we are proposing to sample between Wanapum and Chief Joe dams is geographically large and variable and constraints will be associated with sampling this large body of water (Campbell 1979).  Logistically it is not feasible to effectively sample the entire project area concurrently.  Consequently, spatial and temporal parameters have been considered within our design.  In order to maintain an adequate level of efficiency and accuracy we will focus our efforts on two adjacent reservoirs every year for each of the three years this project will be funded.  Our timeline for sample will be as follows:

	Year
	Sampling Section
	Locations

	2006-2007
	1
	Priest Rapids and Wanapum

	2007-2008
	2
	Rock Island and Rocky Reach

	2008-2009
	3
	Wells and Chief Joseph


 Petersen (2002) has made the recommendation specific to the Columbia River Northern Pike Minnow Program, one of which is to focus efforts in a localized area in order to detect changes associated within feeding rates and interactions between predator and prey.  Generally, the habitat within the Columbia River is now quite homogenous as a result of hydroelectric impoundments.  However, the habitat downstream and upstream of such operations is quite different.  Consequently, we will partition each sampling section into three ecotypes for sampling purposes.  

· Forebay:  This area will be begin at a dam and extend upriver three miles.

· Tailrace:  Predatory index surveys of the Lower and Columbia and Snake rivers indicate these are areas of high predation (Ward et al. 1995).  The tailrace area will begin at the face of a dam downstream to 5 miles.  

· Mid-reservoir:  This is the section of river from the end of the tailrace to the upstream limits of the forebay.  This section will represent the majority of area of the three reach designations and will be further separated into two components.

a.  Embayments:  Bay or lagoon habitat.

b.  Straight shoreline:  Lacks variation in shoreline aspect. 

Sampling each ecotype will be conducted using methods similar to standardized WDFW littoral sampling protocols (Bonar et al 2000).  Shoreline sampling will be done using boat electrofishing, fyke nets, tangle nets and angling.  In systems where it is acceptable we use gillnets, but in this instance we will substitute tangle nets for gillnets.  The tangle nets we will use will be 60.96 m long by 2.44 m tall with six equal length panels of mesh with the dimensions of 15.24, 12.70, 10.16, 7.62, 6.35 and 5.08 cm.  These mesh sizes will preclude the majority of young of year or yearling salmonids from being captured in our nets, which are made of multifilament and not monofilament as in a typical gillnet (Ashbrook et al. 2005).  During sampling tangle nets will soak for no more than 20 minutes so as to decrease the likelihood of mortality.  To reduce the potential of injury to sensitive species boat electrofishing will be done using direct current (DC) at low power (50-500 volts) 30 Hz and no more than 50 percent of range.  Depending on water conductivity we may adjust our frequency and percent of range slightly.  More important then the setting we use is how the fish behave when in the electrical field.  If fish are displaying tetanus we will make the necessary power adjustments to induce a taxis behavior in order to reduce the potential for injury.  

One of the Independent Scientific Review Panels concerns with this project is the ‘potential adverse effects of sampling (e.g. electrofishing) on salmonids and other species of native biota’.  This concern is justified due to the location of the proposed project.  However, the WDFW is committed to minimize the impact of sampling gears to sensitive species (WDFW, 2006).  Furthermore, members of the Large Lakes Research Team collectively have over 3000 hours of boat electrofishing experience as well as taken the Electrofishing certification class offered by Smith-Root.  When sampling we will apply all that we have learned so as to minimize negative impacts to non-target taxa and sensitive species alike.  

To assist with sampling efforts and accuracy we will create a GIS spatial representation of the study area from Chief Joe Dam downstream to Priest Rapids Dam.  On this outlay we will divide the shoreline into 400 m sites to be randomly selected during littoral sampling events (Work Element Title 1.1) as stated within the WDFW warmwater sampling protocol (Bonar et al 2000).  Sites will be randomly selected using a random command in Microsoft Excel [ROUNDUP(#*RAND(),0] for any of the selected 400 m sites.  Transects perpendicular to shore 400m apart from one another will be placed the entire length of the study area.  The location of each transects and site will identified by using Universal Transverse Mercater (UTM) coordinate.  

Work Element Title 1.1.  Conduct bi-monthly standardized littoral sampling for predator stomach samples for food habits analysis.  

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)

The primary predators we will be concerned with in this project include but not limited to northern pikeminnow, largemouth bass, smallmouth bass and walleye.  The majority of sampling efforts will focus on the forebays and tailraces from randomly selected 400 m sites and will occur six times a year on a bi-monthly basis.  However, during times of intense smolt migrations we may increase sampling efforts in order to detect acute predation increases.  Whole stomachs will be removed from dead fish and stomach contents will be collected from live fish using gastric lavage methods (Light et al 1983).  Even when captured alive, both channel catfish and pikeminnow will be sacrificed and stomachs removed.  When removing stomachs or contents from a subject fish it is important to visually inspect the mouth, pharynx and gill rakers as food can often become caught here as fish may regurgitate when captured or stressed (Sutton et al 2004).  Stomachs and contents will be placed in Whirl Pacs and preserved in 95% alcohol accompanied with a Rite in the Rain tag with all pertinent biological data written in pencil.  We will also work with the Chelan Co. PUD and Grant Co. PUD and their pikeminnow removal programs to collect additional stomach and tissue samples should they be required.  While in the field all stomach contents will be collected, preserved and identified in the lab at a later date (Work Element 2.2).   

It is recommended that a predation study not only investigate interactions between predator and prey but also incorporate other environmental factors that may be influencing such interactions (NPCC 2005).  Environmental parameters such as temperature, turbidity and discharge can influence rates and success of predation (Naughton and Bennett 2004) as well as directly impact migrating salmonids by forcing them into suboptimal habitat or creating lethal barriers.  Therefore, during each sampling period we will collect quality data including dissolved oxygen, water temperature, turbidity, pH and specific conductance at each site sampled.    

Water quality data will be collected using a portable Hydrolab 4 unit.  In addition, hourly recording thermographs will be deployed at 5 m intervals from the surface to the bottom the deepest sections of the forebays.  The Chelan Co. PUD and Grant Co. PUD also collect water quality data and we may be able to supplement each other’s efforts to reduce costs.  The collection of river environmental conditions will be obtained from The Columbia River Data Access in Real Time database (http://www.cbr.washington.edu/dart/dart.html).  The primary reason this data will be collected is for our Bioenergetics Modeling applications (Work Element 2.5).   
Work Element Title 1.2.  Collect samples for stable isotope analysis (SIA). 

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)

Tissue samples for stable isotope analysis (SIA) will be collected from all fishes during fishes during the proposed bi-monthly fish collections.  In the field, a small sample of white muscle (~ 10 mm) will be removed from below the dorsal fin and above the lateral line.  Small fishes will be filleted and a strip of white muscle tissue taken as a sample (Clarke et al 2005).  In order to obtain a representative sample of the predators within the Mid-Columbia we will collect 10 tissue samples from adults, juveniles and young of years from each predator species from every ecotype.  Samples will be placed in a Whirl Pac with all the pertinent biological fish information and frozen immediately until processing.  To prevent cross-contamination knives will be cleaned with 95% alcohol between samples.  

To develop an accurate food web we will also collect samples from prey items within each location.  Establishing stable isotope signatures from all potential food items will permit us to determine relationships between the fishes and their trophic status in the Mid-Columbia.  Benthic macroinvertebrates will be collected using a Ponar dredge with a 0.052 m2 sampling area at random locations throughout the study area.  Samples will be immediately separated using multiple sieves and immediately frozen.  Zooplankton samples will also be collected from random locations using a 50cm, 153(m plankton net from the bottom to the surface.  Zooplankton will be immediately frozen until they can be sorted in the lab (Work Element 2.3).  
Work Element Title 1.3.  Collect aging structures from target fishes

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)

Aside from understanding the age structure of the fish community the collection of age data will be crucial to meet our objectives.  The four primary predators we intend to collect structures from are: largemouth bass, smallmouth bass, walleye and northern pikeminnow.  The fish aging literature suggests that the best structures for bass and walleye are otoliths (Iserman et al 2003) and WDFW’s Aging Lab prefers opercles from the northern pikeminnow as the aging structure for this species (Sneva Pers comm. 2005).  Bass and walleye are non-native and there is currently a bounty program on northern pikeminnow, therefore, sacrificing them to obtain either otoliths or opercles will not be a concern.  

Our involvement with the Banks and Moses Lake projects and literature review has permitted us to perfect the practice of removing otoliths from a variety of species from age zero and older (Scheidervin and Hubert 1986).  Once the fish are sacrificed gills are removed exposing the base of the skull where it meets the spine and appears bulbous.  At this junction a small cut will be made allowing us to manually crack the neurocranium and expose the ampullae and associated otoliths.  Otoliths will then be cleaned and placed in a 24 cell numbered otolith tray that will correspond to other biological data such as length, weight, and species.  Opercles will be taken from dead fish and placed in envelopes to dry before being sent to the WDFW Aging Lab in Olympia, Washington for age analysis (John Sneva, pers. Comm.).

Work Element Title 1.4  Determine predator abundance 

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)

The purpose of this work element will be to determine the number and age structure of specific predator populations within each ecotype via data expansion methods.  In order to complete this work element a stratified random sampling design will be applied during the recapture portion of this work element.  Sites will be randomly selected from each of the three ecotypes in the designated sample sections (Sampling Overview).  Consequently, each sample section will consist of two population estimates, one for each dam and 6 sub-site estimates (Table 1).  Due to the large area within the mid-reservoir portions of each sample section we will select three-1600 meters sections of river in which to capture and recapture fish from both the left bank and right bank.  Data from the two representative mid-reservoir sites will be expanded to the remaining habitat as either embayment or straight shoreline.  A similar expansion will also be applied to data within the tailraces and forebays of each sample section.  Expanded values will be the total number of walleye, smallmouth bass, northern pikeminnow and possibly largemouth bass in each ecotype.

Due to the size of the area we are planning to conduct our predator abundance estimates we will be required to sub-sample the available habitat and expand our results.  The population estimate will be conducted in the fall when flows are lowest and manageable with respect to gear efficiency and fish catchability.  The fall is also a good time to sample for young of year predators, which would allow us to determine what if any predator production is occurring.  The four primary predators we will focus on are largemouth bass, smallmouth bass, walleye and northern pikeminnow.  Probably the least abundant predator within the mainstem Columbia River is largemouth bass and an adequate sample size may not be obtainable in order to conduct an accurate population estimate.  Hjort et al. (1981) suggested that the primary predators in the Lower Columbia River are the latter three listed above as well as channel catfish.  There is little information to corroborate the abundance or even presence of substantial channel catfish populations in the Mid-Upper Columbia River, whereas anecdotal information regarding the abundance of smallmouth bass, walleye and northern pikeminnow suggests there are considerably more than people assume. 

During this work element predators will be captured, tagged, and released alive with the intent of recapturing them with an equal probability of future capture.  Two tag types will be used to reduce the likelihood of multiple tag loss (dorsal hole punch and spaghetti tag).  Exact location of dorsal hole punches (a short term tag) will depend on where the individual fish is caught.  Hole punch designation will proceed in an up river fashion starting with the forebay, mid-reservoir and finishing with the next dam’s tailrace.  Fishes captured from the three ectotypes will have a dorsal punch between the first two spines / rays, in the middle of the dorsal fin and between the last two spines / rays, respectively.  Because of variation in body morphologies of the predators we will encounter, the size of fish tagged will depend on the species.  Naughton et al. (2004) tagged smallmouth 175mm or larger and due to their similarity in body structure we will do the same with both smallmouth and largemouth bass in the Mid-Columbia.  Walleye and northern pikeminnow have similar both shapes and both will be tagged if they are 250mm or longer (Beamesderfer and Rieman 1991).  Fish that are bleeding profusely or do not appear to recover within the live well after being captured will not be tagged.  Fish will be captured using boat electrofishing, tangle nets, fyke nets and angling during both the mark and recapture events.  Intensive multiple boat sampling will be conducted over a two-week period during the marking portion of the population estimate for each sample section.  Fish that are recaptured during the initial capture event will be used in the multiple mark-recapture calculation.  At the conclusion of the predator marking fish will be given a week to redistribute and recover from being captured at which point we will commence with the major recapture portion of the study.  Data collected will include standard biological data as well as whether or not fish were marked.  Non-marked fish during this process will also be marked so as to increase the pool of marked fish that could be captured again during the predator diets study (Work Element 1.1) and an additional population estimate be completed.      

Table 1.  Year 1 population estimates will be completed for each ecotype at each dam.  This sample process will be applied to sample sections 2 and 3.  Ideally, we would like to estimate predator abundance at each dam within each sample section.

	Sample 

Section
	Dam
	Ecotype

	1
	Priest
	Forebay
	Mid-Reservoir
	Tailrace of next upstream dam

	1
	Wanapum
	Forebay
	Mid-Reservoir
	Tailrace of next upstream dam


Because the Columbia River is an open system and there may be considerable variability associated with this particular work element we will determine predator abundance with a several estimators.  We will first estimate relative abundance using the catch per unit effort (CPUE) similar to methods in Naughton et al. (2004) and compare catch rates between two tailrace, two forebay and two mid-reservoir for each of the sample sections.  Initially, predator abundance will be calculated with a Schnabel multiple mark-recapture (Beamesderfer and Rieman 1991).  We will also follow the techniques Naughton et al (1994) used and apply the computer software package MARK (White and Burnham 1999) in order to produce an open population estimate.  Duplicating methods will permit us to compare estimates between and within systems.  An analysis of Variance (ANOVA) at a 95% c.i (confidence interval) will be performed in order to determine if there is a significant difference within each sample section’s ecotype and whether or not data can be pooled.  If significance is not detected we will be able to pool each estimate and develop a predator estimate for each sample section.  Data from this work element will be used in work element 2.5, bioenergetics modeling in order to determine the consumption rates of each predator cohort and the estimation of total consumption for each species of predator.  



Objective 2.  Quantify influence of predators on Mid-Columbia fishes.

Hypothesis:  Resident predators impact the fishes of the Mid-Columbia.

Work Element Title 2.1 Perform standard indices analysis from collected field data

Work Element Name:  Analyze/Interpret Data (162)


One of the most important indices we will be able to calculate with the data collected during our sampling events is relative species abundance by weight and number.  Other indices to be determined are relative weights, length frequency histograms, and growth.  Analysis will permit temporal and spatial comparisons within the study area and throughout the Columbia (Zimmerman et al 1999).  If our data suggests a more aggressive predator control program is required we will have adequate baseline data from which to gauge the progress of such a program.  

Work Element Title 2.2 Food habits analysis

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)

Preserved stomach contents will be identified using a Leica Wild M3Z dissecting microscope.  Fish will be identified to species whereas macroinvertebrates and zooplankton will be identified to the family or the lowest practical taxonomic classification depending on taxa.  Unidentified bony parts will be identified using established bone keys (Hansel et al. 1988), zooplankton will be identified with Pennack (1989) and macroinvertebrates will be identified using Merrit and Cummins (1996).  Prey items will be enumerated, weighed and measured (zooplankton) at which point we will be able to proportionally separate the diets based on both mass and numbers.  The proportioning of diets will not only be reported but will also be used within the Bioenergetics Model (Work Element Title 2.5).

All stomach samples will have been collected during work element 1.1.  This is a comprehensive study and our goal is to complete accurate identifications of all the stomachs we collect.  The identification of predator stomach contents are relatively simplistic and do not require large amounts of time compared to a planktivore or insectivore.  Due to the previous experience with stomach content analysis on the Moses Lake Project (#199502800) we are confident we could identify the contents of 100-130 stomachs / week with three people working on this 8 hours per day.  If two weeks are spent collecting the stomachs every two months we will have at least 6 weeks to identify stomach contents in which time we could complete 600-780 stomach content identifications.  

Work Element Title 2.3 Perform stable Isotope analysis and modeling.

Work Element Name:  Analyze/Interpret Data (162)

The food web within the Mid-Columbia will be determined using traditional food habits sampling and stable isotope analysis. Traditional diet analyses will be made from diet samples collected.  Our goal will be to determine the mean isotope signatures for young of year, juveniles and adult predators within the Mid-Columbia.  This data will allow us to examine the trophic relationship within each ecotype as well as the source of most frequently consumed prey items.  WDFW staff will conduct sample preparation prior to SIA.  Prior to preparation samples will be removed from the conventional freeze to a Forma Scientific 230 volt Bio-Freezer where they will be kept at 74 oC.  Samples will be removed from the freezer and placed in a Vir Tis 8 SL Freezmobile freeze dryer to remove moisture.  To assure drying samples will be weighed multiple times and when weights no longer decrease we can assume the drying is complete.  This process is usually complete in 24 hrs.  Desiccated samples will then be ground to a powder-like texture a using mortar and pestle and then placed in vials and sent to the Stable Isotope Laboratory at the University of Idaho (U of I) for quantification of (13C and (15 N.  Approximately 1 mg of the dried sample will be packaged in a tin cup and analyzed for 13C and 15N signatures.  Analyses are made using a mass spectrometer with a CE Instrument's NC 2500 elemental analyzer.  Output from the mass spectrometer is ( values, per mil (‰) deviations from standards (atmospheric nitrogen or Pee Dee Belemnite carbon), where:

(15N or (13C = [(RSAMPLE ( RSTANDARD)/RSTANDARD] x 1000



RSAMPLE  = the isotopic ratio of the sample and,



RSTANDARD = the isotopic ratio of the standard.

We shall develop a food web diagram from the results of the traditional food habits studies and the stable isotope analysis.  Diet partitioning will be estimated by using the linear mass balancing mixing model ISOCONC 1.01 supplied by Philips and Koch (2002).  An ANOVA and orthogonal contrast analysis will be performed to determine if there is a difference in isotope signatures within species and amongst ages.  If no significance is detected a pooled isotope signature can be calculated for various age groups or species.  Methods similar to those in Clarke et al. (2005) will require us to determine the top three prey items of each of the predators and calculate their mixture carbon and nitrogen signatures.  The ISOCONC model will also facilitate comparing the results of our food habits to our SIA results based on proportions of selected prey items.  This analysis will be between expected versus observed diets using stomach contents and tissue samples, respectively.      

Work Element Title 2.4 Determine age structures of predators

Work Element Name:  Collect/Generate/Validate Field and Lab Data (157)


Collected structures will be sent to the WDFW aging lab where they will be read and ages determined.  The lab has the ability to determine length at ages for all calcified structures and can back calculate fish lengths by using scales.  Errors in age determinations often occur as a result of the subjective nature associated with calcified structure interpretations (Campana et al 1995).  When fish of known age are available it is possible to test the accuracy of age estimates by validating the criteria or features used to assign ages. Moreover, if some features induce false annuli they too can be recognized and aging accuracy can be improved (Beamish and McFarlane 1983). Obtaining known age fish, however, is problematic. Consequently the otolith aging information will be corroborated by statistical analysis (R-mix model) of length frequency data (Burgess et al 2006).  

Knowledge of ages will provide information such as cohort strength as well as age structure of predators within the community that can be tracked over time.  Furthermore, these data are necessary for many of the models we are planning on applying such as the Bioenergetics model and the Fishery Assessment and Simulation Tools (FAST) model (Phases 2 and 3).  

Work Element Title 2.5.  Bioenergetics modeling

Work Element Name:  Analyze/Interpret Data (162)

The goal of this work element will be to determine what the consumption rates are of a specific predator population within each ecotype is.  A subordinate question within the Regional Monitoring Framework asks: “What are the consumption rates of major piscivorous predators in the Columbia River Basin?”  (NPCC draft Columbia River Basin Research Plan 2005).  To address this question, rates of consumption will be estimated for bass, walleye and northern pikeminnow using the Wisconsin Bioenergetics 3.0 model (Hanson et al. 1997).  The model requires input data of water temperature, proportional abundance of dietary items (Work Element Titles 2.2), energetic density (Nelle 1999; Rondorf et al. 1985), and population abundance and predator mortality.  Predatory inertia will be examined for each of the predator fishes similar to that of Stewart et al. (1981).  Once predator abundance has been calculated we will proportionally estimate the abundance of each cohort using our collected aging data and the length frequency distribution from our sampling events.  We will then calculate the total consumption for each cohort based on predator diet data (work element 1.1).  Once we have calculated the consumption for each cohort we will be able to calculate total consumption for each predatory species.  We will then calculate the number of individual prey consumed by dividing the mean weight of each age class of a particular prey species by the total weight the prey species in questions.  This analysis will allow us to determine what cohort of each predator species are most impacting prey species based on weight and individual prey consumed within each ecotype.  With this data we will be able to determine where predator ‘hotspots’ may exist and what type and size predators are most likely to impact fishes of the middle Columbia.    

Objective 3.  Quantify impacts of predators on fishes within the Mid-Columbia

Work Element Title 3.1.  Impacts on anadromous fishes

Work Element Name:  Analyze/Interpret Data (162) 

Assuming we can obtain accurate smolt migration counts between dams we will be able to estimate what proportion of mortality is attributed to predation. Examining smolt counts from one dam to the next will provide us with an estimate of the number of    anadromous fishes mortalities.  For example, if one million smolts passed Dam 1 and 800,000 were observed passing next nearest dam then an estimate of loss for the reach between the two dams would be 200,000 smolts or 20%.  We will then use bioenergetics modeling results (Work Element Title 2.5) to determine what percentage of overall mortality can be attributed to resident predators.   
Work Element Title 3.2.  Determine impacts on resident fishes

Work Element Name:  Analyze/Interpret Data (162)


Secondary data from Work Element Titles 1.1, 1.2, and 1.3 while investigating impacts on salmonids will allow us to quantify the potential impact predators may be having on sensitive resident fishes such as white sturgeon (Acipenser transmontanus), bulltrout (Salvelinus confluentus) and possibly lamprey.  In FDR it has been documented that a white sturgeon was in the stomach of a captured walleye (Chris Donley Pers. Comm. 2006).  However, we will not have an abundance estimate of the resident fish populations and therefore we will not be able to quantify the impacts and information will be descriptive.  Information from this Work Element Title will be informative and could be used by managers for resident fish supplementation efforts.  

Work Element Title 3.3.  Relating predation to temporal and spatial parameters.

Work Element Name:  Analyze/Interpret Data (162)

Data from Work Element Titles 2.2 and 2.3 associated with the geographical location of where predators were captured will permit us to determine when and where predation takes place and at what level.  Information from this Work Element will be input into a GIS to produce a spatial representation of predation.  

Objective 4.  Reporting and presenting data and results.

Work Element Title 5.1.  Pices reporting

Work Element Name:  Produce Status Report (141)


Complete and enter status reports into BPA’s database Pisces, regarding project schedules and contractual obligations being met.

Work Element Title 4.2.  Quarterly reporting

Work Element Name:  Produce Status Report (141)


Quarterly reporting to BPA regarding the status of the project.  These reports will also include data and analysis when applicable.

Work Element Title 4.3.  Annual Reporting and Scientific Publications 

Work Element Name:  Produce Annual Report (132)


Annual reports will be completed every year at the end of the contract period to present results and inform BPA of project status.  Annual reports will also present data, analysis and recommendations should they be required.  This will also be the appropriate time to request budget modifications or changes within the work plan.  There are no peer review publications regarding predation on salmonids in the area we are proposing to study.  Most of the inferences regarding predation in the Mid- and Upper Columbia are made from previous work conducted in the Lower Columbia.  Consequently, we have the responsibility to publish our results and make them available for local managers and various programs.

Work Element Title 4.4.  Stakeholder presentations

Work Element Name:  Outreach and Education (99)


As a state agency receiving federal monies it is our obligation to not only inform WDFW and BPA of our results but also the many concerned stakeholders that have personal and professional interests in our project.  Consequently, some time will be spent presenting our information in public forums.  These presentations will include the data and results contained within our annual reports.

Work Element Title 4.5.  Additional administrative duties.

Work Element Name:  Manage and administer projects (119)


This task will include the day-to-day operations associated with project personnel, agency policy, purchases, additional inter- and intra-agency exercises and budget monitoring.

Work Element Title 4.5.  Obtain necessary sampling and collection permits.

Work Element Name:  Environmental Compliance/Produce Environmental Compliance Documentation (165)


Because we will be sampling in an area with anadromous fishes we will be required to obtain the necessary state and federal permits to do so.  Prior to submitting this report we were unaware of our federal permit status regarding a sampling report.  We have recently learned that we have a federal permit to sampling in the Columbia River using approved warmwater sampling techniques.

Phase 2.  Application of collected data and analysis.  This phase will be implemented should resident predators appear to be negatively impacting anadromous fishes.

Project Goal:  Reduce impacts to salmonids from resident fishes.

 Potential Objectives:  Evaluate the predator abundance, harvest and current removal plans within the Middle Columbia River.  Advise WDFW regarding regulation changes of resident predatory game fishes to lessen impact on anadromous fishes.  The specifics of the objectives will need to be developed once progress has been made with phase 1 objectives.  However, Petersen (2002) suggested prior to the implementation of a predator removal program proper monitoring and evaluation methods be developed to detect changes within the population some of which may be compensatory.    

Phase 3.  Implement management recommendations 

Project Goal:  Monitor and evaluate management recommendations.

Potential Objectives:  Monitoring and evaluation of management implementations.  The specifics of the objectives will need to be developed once progress has been made with phase 1 and 2 objectives.  

G.  Facilities and equipment


We currently have much of the equipment and facilities to perform the Work Elements within the proposed project including an 18’ electrofishing boat and a gas pickup truck.  However, due to the inhospitable conditions that can occur on the Columbia River as well as the size of the sample area we will also need to purchase an additional 22’ electrofishing boat to be used concurrently with the smaller 18’ electrofishing boat.  To tow the additional boat and transport personnel we will also require a crew cab pickup truck, preferably diesel.  We have also picked up a 22’ Boston Whaler off of state surplus to be used as a general work boat as well as a pelagic netting boat that will need two 150 HP outboard motors. Our field office is located in Ellensburg which is where the lab space at Central Washington University is also located.    
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I.  Key Personnel

Large Lakes Research Team staff have been involved with three major projects on Moses Lake, Banks Lake and FDR regarding trophic interactions with an emphasis on predator prey relations.  We have the experience and expertise to correctly conduct all the work we have proposed.  If we need further technical assistance we can contact Dr. David Bennett and Steve Schroder to supply the necessary guidance we may require.
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August 2002-Present

WDFW Moses Lake Project (199502800) Lead Biologist III.

Responsibilities (including below):  Project management and day-to-day operations.  Interactions with multiple state and federal agencies.  Writing and completing past reports writing proposals.  Managing contracts, protocol design and analysis including Fisheries Assessment and Simulation Tools, Bioenergetics Modeling, Stable Isotope Analysis and modeling.  Obtain federal permits for migratory bird collections.      

Oct 1999-August 2002 

Washington Department of Fish and Wildlife, Moses Lake Fisheries Restoration Project, Biologist I.  Responsibilities: Analysis of historical biological data.  Collection of warmwater fishes using boat and electrofishing techniques.  Identification of warmwater fish and record pertinent biological information such as length and weight.  Collect and age determination of scales.  Analysis of data using a variety statistical methods.  Design draft protocol for sampling zooplankton, diets of Moses Lake fishes, creel survey, and population estimation.  Pursued and developed contract with Washington Department of Ecology to monitor water quality on Moses Lake.  

1.  June 1999 to October 1999

DB Environmental Consultants, Sub-contractor for Cascade Aquatics contracting for Washington Department of Fish and Wildlife.

2.  June 1998 to September 1998

Washington Department of Fish and Wildlife, Scientific Technician II

3.  June 1997- June 1998 

Bureau of Reclamation/Central Washington University Coop.  Research Assistant.

4.  May 1997 to October 1997

Washington Department of Fish and Wildlife, Scientific technician II.  

5.  May 1995 to October 1995

Washington Department of Fish and Wildlife, Scientific technician I

Publications 

Bennett, D.H., J.W. Korth, and D.S. Burgess.  2002.  Factors Affecting the Recreational Fishery in Moses Lake, Washington.  Project ID:199502800.  NWPPC approved project proposal
Burgess, Dave,  “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 167 electronic pages, (BPA Report DOE/BP-00006320-1)

Burgess, Dave,  “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 24 electronic pages, (BPA Report DOE/BP-00006320-2)

Burgess, Dave,  “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 55 electronic pages, (BPA Report DOE/BP-00006320-3)

Burgess, Dave,  “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 26 electronic pages, (BPA Report DOE/BP-00006320-4)
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MATT C. POLACEK

302 East Idaho Avenue Ellensburg, Washington 98926

Home: (509) 962-2289; Work Cell: (509) 398-0986

Education:

Bachelor of Science – Fisheries/Aquatic Biology specialization




Central Washington University, June 1995




Master of Science – Fisheries




Central Washington University, June 1998

Professional Employment History:

5/2003-current

Washington Department of Fish and Wildlife, Fish and Wildlife Biologist 3
Project leader for the Banks Lake Fishery Evaluation Project and member of the Large Lakes Research Team. Design and implement various research projects designed to identify limiting factors for resident fish populations.  Write experimental designs, collect data, conduct statistical analysis, and report results to fisheries managers. Present results at various intra- and interagency meetings and fisheries conferences and prepare status and annual reports and primary literature manuscripts for publication. Develop and manage budgets and out-year planning for research team; supervise and train 1 biologist and 1-3 technicians. Coordinate with other groups, agencies, and universities.  Write grant proposals to secure project funding.

9/1998-4/2003

Washington Department of Fish and Wildlife, Fish and Wildlife Biologist 2
Project biologist for the Lake Roosevelt and Banks Lake Fishery Evaluation

Projects. Designed and implemented various research projects and aided in writing experimental designs, collect data, analyze samples, conducted statistical analysis, and reported results for management decisions.   Presented results at various intra- and interagency meetings and fisheries conferences and prepared primary literature manuscripts for publication.  Coordinated and planned research projects with other groups, agencies, and universities.

Technical Employment History:

7/1998-9/1998

Washington Department of Fish and Wildlife, Scientific Technician 2
Aided in creating an ecological index with regard to microhabitat, trophic levels and interactions for young-of-the-year and precocial chinook salmon in the Yakima River.  Snorkeled and electrofished for habitat and stomach sample parameters.  Helped in developing sampling methodologies.

9/1997-10/1997
Washington Department of Fish and Wildlife, Scientific Technician 2
Developed a sampling protocol for bull trout distribution in the Teanaway

River.  Studied the trophic interactions between juvenile chinook salmon, adult cutthroat trout and bull trout.

7/1998-8/1998

Central Washington University, Research Technician


6/1997-9/1997

Studied the trophic levels and activities of young-of-the-year chinook


salmon to determine optimal foraging times and prey selectivity. Analyzed

the diet of 1800 hatchery coho salmon smolt to determine predation on chinook salmon fry.

6/1996-9/1996

USDA Forest Service, Biological Technician (Fisheries) GS-404-05

6/1995-11/1995
Conducted level I & II stream and flood assessment surveys.  Performed


population estimation to enumerate bull trout populations.  Conducted adult steelhead and chinook snorkeling surveys to estimate spawning escapement. Determined bull trout presence or absence and distribution in various tributaries in the Lewis River Basin.  Conducted salamander presence/absence surveys in the Gifford Pinchot National Forest. Wrote stream inventory reports.

Other Fisheries Related Experience:

Boat, bank, and backpack electroshocking.

Zooplankton collection and identification.

Fish diet analysis.

Seasonal monitoring of in-reservoir physical and chemical parameters.

Use of net pens for growth experiments and as holding structures.

Floy tagged fingerling rainbow trout.

Extracted and read coded wire tags from kokanee.

Midwater trawling.

Aerial creel survey.

Beach seining. 

GPS navigation.

Stream surveys and river snorkeling

Planning and implementation of sturgeon egg mat surveys. 
Extensive use of “fast multiplexing” down and sidelooking hydracoustic echosounder and software.

Creel survey design and analysis

Littoral vegetation sampling using pop-nets

Technical Writing
Skills and Certifications:

First Aid and CPR (August 2005)

Level 1 and 2 Excel macros training (January, 2000)

Level 1 and 2 Access training (December, 1999)

SCUBA open water certification

Hundreds of hours operating 12-25' vessels with 8-225 horsepower outboard and I/O motors.

Operation of drift boats

Extensive use of spreadsheets, word processors, and graphics software (Quattro-Pro, Excel, Word Perfect, Microsoft Word, Sigma Plot, Access, and others).

Publications and Reports:

Polacek, M.C., C.M. Baldwin and K. Knuttgen.  In Press.  Status, distribution, diet, and

growth of burbot in Lake Roosevelt, Washington.  Northwest Science.

Polacek, M.P., R.R. Shipley, A.R. Black, and A. Gabriel.  2004. The Banks Lake

fishery evaluation project.  Draft Annual Report.  Bonneville Power Administrationn. Project Number 200102800, Portland, Oregon.

Woller, H., C. Baldwin, M. Polacek, and K. Knuttgen.  2004.  Banks Lake fish survey, September

2000.  Washington Department of Fish and Wildlife, Olympia.  Rep. FPT 04-06.

Polacek, M., C. Baldwin and A.Smith.  2003.  An offshore fisheries survey of Bead Lake,

Washington using hydroacoustics and gill nets, September 1999.  Washington Department of Fish and Wildlife, Olympia.  Rep. FPT 03-10.

Polacek, M.P., K.N. Knuttgen, and R. Shipley.  2003. The Banks Lake fishery

evaluation project.  Annual Report.  Bonneville Power Administration, Project Number 200102800, Portland, Oregon.

Baldwin, C., J. McLellan, M. Polacek and K. Underwood.  2003.  Walleye predation on hatchery

releases of kokanee and rainbow trout in Lake Roosevelt, Washington.  North American Journal of Fisheries Management 23: 660-676.

Polacek, M.C. and P.W. James. 2003. Diel microhabitat use of age-0 bull trout in Indian Creek,

Washington.  Ecology of Freshwater Fish 11: 1-6.

Polacek, M., K. Knuttgen, and C. Baldwin.  2002.  The Banks Lake fishery

evaluation project.  Annual Report.  Bonneville Power Administration, Project Number 200102800, Portland, Oregon.
Baldwin, C. M., M. Polacek, and S. Bonar.  1999.  Washington Department of Fish and Wildlife,

Lake Roosevelt Pelagic Fish Study, 1998.  Interagency report prepared for the Spokane Tribe of Indians and Bonneville Power Administration for contract # 94BI32148.

Katrina E. Simmons

513 W 10TH Avenue

Ellensburg, Washington 98926

Education

Bachelor of Science, Biology

Central Washington University, June 2002

Professional Employment History

January 2003 – Present

WDFW Biologist I
Biologist I for the WDFW Moses Lake Project (Project no. 199502800) and member of the Large Lakes Research Team (LLRT).  Responsibilites include: Data analyses using parametric and non-parametric statistics; report writing; research proposal writing; leader of lab analyses including: stable isotope sample preparation, zooplankton and macroinvertebrate analyses, and diet analyses using diagnostic bone keys and other dichotomous keys; present results of Moses Lake data analyses to intra- and inter-agency groups; and all responsibilities of a Scientific Technician (listed below).      

June 2002 – December 2002

WDFW Scientific Technician I
Scientific Technician I for the WDFW Moses Lake Project (Project no. 199502800).  Responsibilities: collected abiotic and biotic data including: zooplankton, water quality, benthic macroinvertebrates, and data from fishes including: length, weight, stomach samples (using gastric lavage and dissection), tissue samples, aging structures, and gonads and visceral fat from walleye.  Participated in the capture, surgery, and radio tracking of carp Cyprinus carpio to determine effects of carp on turbidity in Moses Lake.  Used a variety of fish capture gear including: boat electrofishers, horizontal and vertical gill nets, fyke nets, 100’ beach seines, popnets and entrainment nets.  Responsible for data entry.  Identified various native and non-native fishes.

August 2001 – October 2001 and August 2002 – October 2002.

Scientific Technician

Scientific technician 2 consecutive summers for a Central Washington University grant from the United States Bureau of Reclamation.  Responsibilites: monitored entrainment nets at Tieton Dam, Rimrock Reservoir, Washington; monitored picket weir traps and box traps at South Fork Tieton River, Deep Creek, Indian Creek, and Gold Creek; redd surveys; identified various fishes and carefully handled bull trout.

Reports

In Draft: Anticipated completion date 3/2/2006

Burgess, Dave.  Simmons, Katrina.  Bennett, David (DRAFTa Anticipated date 3/2/2006)  “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 257 electronic pages, (BPA Report DOE/BP-00006320-#)

Burgess, Dave.  Simmons, Katrina.  Bennett, David (DRAFTb Anticipated date 3/2/2006) “Moses Lake Fishery Restoration Project”, Project No. 1995-02800, 93 electronic pages, (BPA Report DOE/BP-00006320-#)

________________________________________________________________________

Associated Staff:  Although not involved in the day to day activities, our associated staff advisors Dr. David Bennett and Dr. Steve Schroder are very knowledgeable, experienced and always available for questions and guidance.    
Curriculum Vitae

DAVID H. BENNETT

Personal:

Address:
PO Box 492
Date of Birth: March 29, 1942

Bayview, Idaho 83803-0492
Place of Birth: Waterbury, CT


Employment:

Chief Scientist, Northwest Ecological Sciences

University of Idaho:  27 years (August 1975 – June 2003)

Education:

B.S.:Wildlife Management - University of Connecticut - 1964
M.S.:Fisheries Management - University of Connecticut - 1968
Ph.D.:Wildlife Biology (Fishery Science Option) - Virginia Polytechnic Institute

& State University - 1976

Professional Recognition:

Certified Fisheries Scientist.  American Fisheries Society 1972 - Present

Associate Member of the American Institute of Fishery Research Biologists 1974-1978

Member of the American Institute of Fishery Research Biologists 1978 - Present

Theses Completed:

M.S. Thesis:
Effects of selected effluents on certain limnological characteristics


of the Farmington River, Connecticut.

Ph.D. Dissertation:
Effects of pumped storage project operations on the spawning
process of centrarchid fishes in Leesville Lake, Virginia.

Academic Positions:

Assistant Professor, College of Forestry, Wildlife and Range Sciences,

University of Idaho, Department of Fishery Resources, 1975-1978.

Associate Professor, College of Forestry, Wildlife and Range Sciences,

University of Idaho, Department of Fishery Resources, 1978-1984.

Professor, College of Forestry, Wildlife and Range Sciences,

University of Idaho, Department of Fishery Resources, 1984 – June 2003

Professor Emeritus, College of Forestry, Wildlife and Range Sciences,

University of Idaho, Department of Fishery Resources, 1984 – June 2003-Present

Other Experience:

Miscellaneous Consulting Activities, Resource Development Projects, 1984 - Present.

N.E.R.P. Biologist, Savannah River Ecology Laboratory, Aiken, SC 1978.

Graduate Research Assistant, Virginia Polytechnic Institute and State University, Department of Fish and Wildlife Resources, Blacksburg, VA  1972-75.

District Fisheries Biologist, State of West Virginia, Charleston, W. VA. 1970-72.

Research Associate, Savannah River Ecology Laboratory, Aiken, SC  1968-70.

Graduate Research Assistant, University of Connecticut, Storrs, CT 1966-68.
(Part-time and summers).

Summer Aide, U.S. Fish & Wildlife Service, Moosehorn National Wildlife Refuge, Calais, ME  1963.

Professional Societies:

American Fisheries Society
Idaho Chapter of the American Fisheries Society
Palouse Unit of the American Fisheries Society
American Institute of Fishery Research Biologists
Northwest Scientific Association

Honor Societies:

Phi Sigma

Alpha Zeta

Phi Sigma Pi

Sigma Xi


Honors:
1972 - Certified Fisheries Scientist, American Fisheries Society.
1973 - Associate Member of The American Institute of Fishery Research Biologists
1978 - Member of The American Institute of Fishery Research Biologists.
1984 Outstanding Research Award College of Forestry, Wildlife and Range Sciences, University of Idaho

1987 Outstanding Faculty Award-University of Idaho

1991 Outstanding Advisor Award College of Forestry, Wildlife and Range Sciences, University of Idaho.

1993 Alumni Award for Excellence –Selected Faculty Member

1995 Award of Excellence-Idaho Chapter American Fisheries Society

1997 Outstanding Research Award. College of Forestry, Wildlife and Range Sciences, University of Idaho

1999 Best Paper Award (3rd place)- Western Division of the American Fisheries Society

1999 Alumni Award for Excellence –Selected Faculty Member

2002 Outstanding Advisor Award College of Natural Resources, University of Idaho

2003 Life-time Achievement Award-Idaho Chapter, American Fisheries Society

*Professional Presentations:*Presented by author; numerous others co-authored.

August 1969.  
Population dynamics of largemouth bass (Micropterus salmoides) in an artificially heated reservoir. AIBS, Burlington, VT.  

October 1969.  
Studies on largemouth bass (Micropterus salmoides) in a thermally heated environment. Advisory Committee of the Division of Biology and Medicine for the Atomic Energy Commission.  Savannah River Plant, Aiken, SC.  

December 1969.
Radioactive tagging in the study of terrestrial activity in Kinosternon subrubrum.  AAAS, Boston, MA  

April 1970.  
Uses of body temperatures in the study of largemouth bass (Micropterus salmoides) in a thermally polluted environment. ASB, Lakeland, FL

April 1970.  
Preliminary examination of body temperatures of largemouth bass (Micropterus salmoides) from an artificially heated environment. Ga. Acad. of Science  Augusta, GA  

February 1972.   
Preimpoundment reclamation of West Virginia's East Lynn reservoir. Tri-State Fisheries Conf, Carter Caves, KY.

May 1973.  
Growth of largemouth bass fry in a reservoir receiving thermal effluent. Thermal Ecology I Symposium, Augusta, GA  

May 1973.   
Reproductive cycles of largemouth bass in a reservoir receiving thermal effluent from a nuclear production reactor.  Thermal Ecology  I Symposium, August, GA  

February 1975.  
Reproductive cycles and reproductive behavior of bluegill, Lepomis macrochirus, as affected by pumped storage project operations. Tri-State Fisheries Conf., Huntington, WV.

August 1975.   
Spawning success of largemouth bass and bluegill fishes in a pumped storage unit. Tri-State Fisheries Conf., Jaffrey, NH  

June 1977.  
Effects of pumped storage operations on spawning success of centrarchid fishes. Southeastern Reservoir Research Team,Clemson, SC.

November 1977.
Response of mosquitofish to thermal stress. Symposium on Energy and Environmental Stress in Aquatic Systems, Augusta, GA  

November 1977. Body condition of largemouth bass in a reservoir receiving heated effluent. Symposium on Energy and Environmental Stress in Aquatic Systems, Augusta, GA.

September 1978. Effects of pumped storage project operations on the spawning success of centrarchid fishes in Leesville Lake, VA. International Symposium on Environmental Effects of Hydraulic Engineering Works, Knoxville, TN  .

January 1979.
Warmwater fisheries potential in Idaho. In-service Training meeting. Idaho Department of Fish & Game, Boise, ID  

September 1979.
Forage potential of native and introduced species in reservoirs of the Intermountain West and Pacific Northwest. Annual Meeting of the Fisheries Society, West Yellowstone, MT   

January 1980.  
The effects of low hydroelectric development on the fishery resources of the midwest. Low Head Hydroelectric Workshop, St. Paul, MN  

January 1980.   
The State Forest Practices Act and the fishery resources in Idaho. Idaho Chapter of the American Fisheries Society, McCall, ID   

March 1980.  
Fish production limits in Latah County farm ponds. SCS Farm Pond Workshop    Moscow, ID 

June 1980.  
Environmental effects of low hydroelectric development in the western U.S.   Low Head Hydroelectric Workshop, Moscow, ID  

January 1981.  
Farm pond management. Idaho Chapter of the American Fisheries Society, McCall, ID

June 1981. 
Environmental effects of low hydroelectric development in the western United States.  Low Head Hydroelectric Workshop, Moscow, ID  

September 1981.
Reservoir research in the Columbia River Basin. Annual meeting of the 111th American Fisheries Society, Albuquerque, NM.

June 1982.  
Environmental effects of low hydroelectric development in the western United States. Low Head Hydroelectric Workshop, Moscow, ID.

May 1984.  
Effects of rotenone on food chain organisms. Liberty Lake Association  Spokane, WA.

September 1987.
How Professional Certification Progams Can Aid State Personnel Managers.   Western Conference of Fish and Game Administrators  Kalispell, MT.

March 1988. 
The First 25 Years - Education. Idaho Chapter, American Fisheries Society, McCall, ID.

April 1988.  
Pretreatment of CTMP effluent by time to reduce resin acids, sulfite, and toxicity. Technical Assoc. of Pulp and Paper Industries (TAPPI), Charleston, SC.

September 1988.
Use of dredged material to enhance fish habitat in Lower Granite Reservoir, Idaho-Washington. Dredging Effects Workshop, Seattle, WA.

April 1989. 
Biotreatment and biomonitoring of CTMP pulp and paper mill effluent.  Special CTMP Workshop, Vancouver, BC.

July 1989.    
Toxicity evaluation of CTMP effluent biotreated by a pilot-scale carousel oxidation ditch system. Special CTMP Workshop, Edmonton, Alberta. 

April 1990.  
Efficiency of a pilot-scale waste treatment system to reduce toxicity of CTMP effluents. TAPPI Environmental Conference, Seattle, WA  

May 1990.  
Use of dredged material to enhance fish habitat in the Lower Snake River, Idaho-Washington. Symposium on Beneficial use of Dredged Material, San Diego, CA.

July 1991.  
Managing largemouth bass in the Northwest:  A Game of Recruitment, Protection and Patience. Warmwater Fisheries Symposium, Scottsale, AZ.

February 1992. 
Residualization of salmonid smolts in Lower Granite Reservoir, Washington. Chinook Smolt Survival Workshop. University of Idaho, Moscow.

June 1992. 
Aquatic plant associations with fish in the Pacific Northwest. Workshop on Aquatic Plants. New Orleans. LA. 

March 1992.
Stewardship Planning for Private Landowner-Farm Ponds. University of Idaho, Moscow.

March 1992. 
Application of the index of biotic integrity to assess stream health in North Idaho streams. Idaho Chapter of the American Fisheries Society, Bosie. ID.

April 1992.
Largemouth bass in the Northwest: Tournament fishing and you. Inland Empire B.A.S.S. Club, Spokane, WA.

September 1992.
Restoration of warm-water fisheries in Eastern Washington lakes. Lakes Fish and You: The 6th Annual Conference of the Washington State Lake Protection Association, Spokane, WA.

September 1992.
Can the Pacific Northwest have quality warm-water fisheries?” Lakes Fish and You: The 6th Annual Conference of the Washington State Lake Protection Association, Spokane, WA.

January 1995.
Is there a solution to the Salmon problems in the Columbia River? Moscow Lions Club, Moscow, ID.

March 1995. 
Effects of in-water disposal of dredged material on fish and benthic communities in Lower Granite Reservoir, Snake River. Idaho Chapter Amer. Fish. Society, Boise. 

March, 1995
Snake River research. Idaho Forest Industries, Lewiston, ID.

September 1995
Projected effects of John Day drawdown on resident fishes and shallow water habitat. Army Corps of Engineers, North Pacific Division Anadromous Evaluation Program. Annual Program Review. Walla Walla, WA. 

February 1996. Effects of In-Water Disposal of Dredged Material on Fish and Benthic Communities in Lower Granite Reservoir, Snake River, Idaho-Washington; Water Quality '96: Environmental Engineering & Ecosystem Management, Seattle, WA.

February 1996.
Changes in Larval Fish Abundance Associated with In-Water Disposal of Dredged Material in Lower Granite Reservoir, Idaho-Washington; Water Quality '96: Environmental Engineering & Ecosystem Management, Seattle, WA.

March 1996.
Walleye: boost or bane to the waters of the inland Northwest? Pacific Fishery Biologist Meeting, Silverdale, WA.

July 1996.
Management of Largemouth Bass in the Northwest; Past, Present and Future of Black Bass Management in Washington State: A Workshop, Olympia, WA.

July 1996.
Recruitment limitations of largemouth bass in northwestern reservoirs; Past, Present and Future of Black Bass Management in Washington State; A Workshop, Olympia, WA.

August 1997.
Effects of In-Water Disposal of Dredged Material on Fish and Benthic Communities in Lower Granite Reservoir, Snake River, Idaho-Washington. International Workshop on Beneficial Uses of  Dredged Materials. Baltimore, MD.

October 1997.
White sturgeon abundance and factors affecting their abundance in Lower Granite Reservoir, Idaho-Washington. Biology Colloquium, University of Idaho, Moscow.

June 1997. 
Review of dredging research in Lower Granite Reservoir. Corps of Engineers Dredging Advisory Team, Walla Walla, WA. 

December 1997.
Fishery management alternatives of Dworshak Reservoir. Orofino Chamber of Commerce. Orofino, ID.

January 1997.
Teaching Tips: Improving writing skills, data analysis and interpretation and team building. Teaching Seminar Series, College of Forestry, University of Idaho, Moscow.

October 1998.
So many predatory resident fishes – What needs to be done? Exotic Fish Conference, Portland, OR.

March 1998. 
Sport fishery use and value on Lower Snake River reservoirs: Phase I. Report. Reservoir sport fishery during 1997. Annual Program Review. US Army Corps of Engineers, Portland, OR.

March 1998. 
Predation in Lower Granite Reservoir and tailrace. US Army Corps of Engineers, Annual Program Review.. US Army Corps of Engineers, Portland, OR.

September 1998.
Truisms of the Snake River salmon:plight. Water Resources Seminar. University of Idaho, Moscow. Video Presentation. 

December 1999.
So many salmon predators-Which ones……-Professorial Lecture Series, Department of Fish & Wildlife, University of Idaho, Moscow..

January 1999.
Can TMDLs save the Lower Granite ecosystem?  Water Quality Beyond 2000. Boise, ID.

July 1999.
Predation by resident fishes on juvenile anadromous salmonids in Lower Granite Reservoir, Snake River. Western Division of the American Fisheries Society, Moscow, ID.

February  2000. 
Resident fish predation on juvenile salmon in the lower Snake River reservoirs, Idaho. Washington. BioSciences Colloquium, University of Idaho, Moscow.

April 2001.
Effects of In-Water Disposal of Dredged Material on Fish and Benthic Communities in Lower Granite Reservoir, Snake River, Idaho-Washington. Snake River Dredging Technical Review Team, Walla Walla, WA.

November 2001. Predator abundance in the forebay of Little Goose Dam, Snake River. Annual Project Review, Corps of Engineers, Walla Walla, WA. 

April, 2002. 
Interactions among kokanee and invertebrates in northwestern lakes. W. Division of the American Fisheries Society, Spokane, WA.

August 2002. 
Fisheries management in oligotrophic lakes with introduced Mysis relicta: The need for redirection. American Fisheries Society, National Meeting, Baltimore, MD.

November 2002. Monitoring and evaluation of potential sites for the lower Snake River dredged material management plan and the woody riparian development program. US Army Corps of Engineers, Annual Fish Review, Portland, OR.

Refereed Publications:

Bennett, D.H., J.W. Gibbons, and J.C. Franson.  1970.  Terrestrial activity in aquatic turtles.  Ecology 41(4):738-740.

Bennett, D.H., 1971.  Preliminary examination of body temperatures of largemouth bass (Micropterus salmoides) from an artifically heated reservoir.  Arch. Hydrobiol. 68(3):376-381.

Bennett, D.H.  1972.  Notes on the terrestrial wintering of mud turtles (Kinosternon subrubrum).  Herpetologica 28(3):245-247.

Bennett, D.H., and J.W. Gibbons.  1972.  Food of largemouth bass (Micropterus salmoides) from a South Carolina reservoir receiving heated effluent.  Transactions of the American Fisheries Society101(4):650-654.

Gibbons, J.W., and D.H. Bennett.  1974.  Determination of Anuran terrestrial activity patterns by a drift fence method.  Copeia 1:237-243.

Bennett, D.H., and J.W. Gibbons.  1975.  Reproductive cycles of largemouth bass (Micropterus salmoides) in a cooling reservoir.  Transactions of the American Fisheries Society 104(1):77-82.

Raleigh, R.F., D.H. Bennett, L.O. Mohn, and O.E. Maughan.  1978.  Changes in fish stocks after a major fish kill in the Clinch River near St. Paul, Virginia.  American  Midland Naturalist  99(1):1-9.

Gibbons, J.W., D.H. Bennett, J.W. Esche, and T. Humphrey.  1978.  Body condition of largemouth bass from a reservoir receiving thermal effluent.  Nature 274:470-471.

Bennett, D.H., E.L. Hampton, and R.T. Lackey.  1978.  Current and future state fisheries management objectives:  Implications for future management.  Fisheries, Bulletin of the American Fisheries Society 3(1):10-14.

Gibbons, J.W., G. Keaton, J.P. Schubauer, J.L. Greene, D.H. Bennett, J.R. McAuliffe, and R.R. Sharitz.  1979.  Unusual population size structure in freshwater turtles on barrier islands.  Georgia Journal of Science 37:155-159.

Bennett, D.H.  1979.  Behavioral thermoregulation of largemouth bass (Micropterus salmoides) in a reservoir receiving thermal effluent.  Arch Hydrobiol. 86(2):192-203.

Goodyear, C.P., and D.H. Bennett.  1979.  Sun compass orientation of immature bluegill, Lepomis macrochirus.  Transactions of the American Fisheries Society 108(6):555-559.

Wydoski, R.W., and D.H. Bennett.  1981.  Forage species in lakes and reservoirs of the western United States.  Transactions of the American Fisheries Society 110:764-771.

McAuliffe, J.R., and D.H. Bennett.  1983.  Observations on the spawning habits of the yellowfin shiner, Notropis lutipinnis (Jordan and Brayton).  Journal of the Elisha Scientific Society 97(3).

Bennett, D.H.  1983.  A new organizational concept in AFS.  Fisheries Bulletin of the American Fisheries Society 9:30.

Bull, E.L., R. Wallace, and D.H. Bennett.  1984.  A long term marking technique on long-toed salamanders.  Herp Review 14:81-82.

Bennett, D.H., O.E. Maughan, and D.B. Jester, Jr. 1985.  Generalized model for predicting spawning success of fishes in reservoirs with fluctuating water levels.  North American Journal of Fisheries Management 5:12-20.

Bennett, D.H., L.K. Dunsmoor, R.L. Rohrer, and B.E. Rieman.  1987.  Mortality of tournament-caught bass in Idaho lakes and reservoirs.  California Fish and Game 75(1):20-26.

Bennett, D.H. and T.J. McArthur.  1990.  Predicting success of walleye stocking programs in the United States and Canada.  FISHERIES 15:19-23.

Underwood, T.J. and D.H Bennett, 1992.  Effects of fluctuating flows on the population dynamics of rainbow trout of the Spokane River of Idaho. Northwest Science 66:261-268.

Garrett, J.W. and D.H. Bennett. 1995. Seasonal movements of brown trout relative to temperature in a coolwater reservoir. North American Journal of Fisheries Management 15(2):480-487.

Chipps, S.R., and D.H. Bennett.  1996.  Comparison of net mesh sizes for estimating abundance of the opossum shrimp Mysis relicta from vertical hauls. North American Journal of Fisheries Management 16:689-692.

Garrett, J.W., and D.H. Bennett.  1996.  Evaluation of fine sediment intrusion into Whitlock-Vibert boxes. North American Journal of Fisheries Management 16:448-452.

McMahon, T.E., and D.H. Bennett.  1996.  Walleye and northern pike: Boost or bane to Northwest fisheries? Fisheries 21(8): 6-13.

Chipps, S.R., D.H. Bennett, and T.J. Dresser Jr.  1997.  Patterns of fish abundance with a dredge disposal island: Implications for fish habitat enhancement in a large reservoir. North American Journal of Fisheries Management 17:378-386.

Bennett, D.H. 1997. Food abundance linked to survival of downstream migrating fish. Hydro-Review 16 (7): 87-88.

Connor, W.P., H.L. Burge and D.H. Bennett. 1998. Detection of pit-tagged subyearling chinook salmon at a Snake River Dam: Implications of summer flow augmentation.  North American Journal of Fisheries Management 18(3): 530-536.

Garrett, J.W., D.H. Bennett, F.O. Frost, and R. Thurow.  1998.  Enhanced incubation success for kokanee spawning in groundwater upwelling sites in a small Idaho stream.   North American Journal of Fisheries Management 18(4): 925-930.

Bennett, D.H. 1999. So many predatory resident fishes-What needs to be done? In ODFW and NMFS. 1999. Management Implications of Co-occurring Native and Introduced Fishes.: Proceedings of the Workshop. October 27-28, 1998, Portland, Oregon. 
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Bennett, D.H., and T.L. Nightengale, and M.A. Madsen.  1997. Comparison and dynamics of the benthic macroinvertebrate communities of Lower Granite, Little Goose and Lower Monumental reservoirs. Completion Report Projects, 14-16-0009-1579.  US Army Corps of Engineers, Walla Walla, WA.

 Bennett, D.H., and J.W. Garrett.  1997.  Effects of fine sediments on the survival of kokanee salmon embryos in the North Fork of the Payette River, Idaho. Project INT93849 RJVA Completion Report .  US Forest Service, Intermountain Research Station, Boise, Idaho.

Bennett, D.H., and J.L. Dunnigan.  1997.  Effects of forest practices on westslope cutthroat trout distribution and abundance in the Coeur d' Alene River system, Idaho. Completion Report. US Forest Service, Intermountain Research Station, Boise, Idaho.

Bennett, D.H., and G.P. Naughton.  1998.  Predator abundance and salmonid prey consumption in Lower Granite Reservoir and tailrace. Draft Completion Report.  U.S. Army Corps of Engineers, Walla Walla, Washington. Project 14-45-0009-1579.

Bennett, D.H. and Normandeau Associates. 1998. Draft Resident Fish Appendix. Completion Report. US Army Corps of Engineers, Walla Walla, Washington. Contract No. DACW68-96-D-003. 

Bennett, D.H. and Normandeau Associates. 1998. Sport fishery use and value on Lower Snake River reservoirs: Phase I. Report. Reservoir sport fishery during 1997. Draft Completion Report. US Army Corps of Engineers, Walla Walla, Washington. Contract No. DACW68-96-D-003.

Bennett, D.H. and Normandeau Associates. 1998. Sport fishery use and value on Lower Snake River reservoirs: Phase II. Report. Free-flowing River sport fishery during 1997-1998. Draft Completion Report. US Army Corps of Engineers, Walla Walla, Washington. Contract No. DACW68-96-D-003.

Bennett, D.H., and T. Dresser, Jr., and M.A. Madsen.  1998. Habitat use, abundance, timing, and factors related to the abundance of subyearling chinook salmon rearing along the shorelines of Lower Snake River reservoirs. Completion Report. Projects, 14-16-0009-1559, 14-16-0009-1579, 14-16-0009-1579, #98210-3-4037). US Army Corps of Engineers, Walla Walla, Washington.

Bennett, D.H., and G.P. Naughton.  1999.  Predator abundance and salmonid prey consumption in Lower Granite Reservoir and tailrace.  Completion Report.  U.S. Army Corps of Engineers, Walla Walla, Washington. Project 14-45-0009-1579.

Bennett, D.H. and Normandeau Associates. 1999. Resident Fish Appendix. Completion Report. US Army Corps of Engineers, Walla Walla, Washington. Contract No. DACW68-96-D-003. 

Bennett, D.H. and Normandeau Associates. 1999. Sport fishery use and value on Lower Snake River reservoirs: Phase II. Report. Free-flowing River sport fishery during 1997-1998. Completion Report. US Army Corps of Engineers, Walla Walla, Washington. Contract No. DACW68-96-D-003.

Bennett, D.H., M.A. Madsen, S.M. Anglea, T. Cichosz, T. Dresser, Jr., M. Davis and S.R. Chipps. 1999. Fish interactions in Lower Granite Reservoir. Completion Report. Projects, 14-16-0009-1559 w/o 32, 14-16-0009-1579 w/o 21. US Army Corps of Engineers, Walla Walla, Washington.

Bennett, D.H. 2000. Potential effects of drawdown on habitat and associated biota in John Day Reservoir, Columbia River. Completion Report. U.S. Army Corps of Engineers, Portland, OR.

Benentt, D.H. and Normandeau Associates. 2001. Effects of installation of a trash boom on fish predators in the forebay of Little Goose Dam. Annual Report. US Army Corps of Engineers, Walla Walla, Washington. 

Bennett, D.H., and C.R. Karchesky. 2001. The Warmwater Fish Community in the Pend Oreille River, Idaho: Response to Higher Winter Water Levels. Completion Report. Idaho Fish & Game/Bonneville Power Administration.

Bennett, D.H., and C.R. Karchesky. 2001. Movement and Habitat Selection of Adult Largemouth Bass Associated with Winter Drawdown in the Pend Oreille River, Idaho. Idaho Fish & Game/Bonneville Power Administration.   

Clarke, L.R. and D.H. Bennett. 2001. Larval kokanee prey selection and growth. Completion Report. Idaho Fish & Game/Bonneville Power Administration.

Bennett, D.H. and Normandeau Associates. 2002. Effects of installation of a trash boom on fish predators in the forebay of Little Goose Dam. Completion Report. US Army Corps of Engineers, Walla Walla, Washington.

Normandeau Associates, D.H. Bennett, and C. Peery. 2003. Biological effects of Snake River thermal regimes on endangered species in the lower Snake River. Completion Report. US Army Corps of Engineers. Walla Walla, Washington.

Bennett, D.H. and W.F. Seybold. 2004. Report on Monitoring and evaluation of potential sites for the lower Snake River Dredged material management plan 2002. US Army Corps of Engineers, Walla Walla, Washington.

Bennett, D.H., 2004. Interactions of northern pikeminnow and yellow perch in Lake Cascade, Idaho. Completion Report, Idaho Department of Fish and Game.

Bennett, D.H. and W.F. Seybold. 2005. Report on Monitoring and evaluation of potential sites for the lower Snake River Dredged material management plan 2003. US Army Corps of Engineers, Walla Walla, Washington.

Bennett, D.H. and W.F. Seybold. 2005. Report on Monitoring and evaluation of potential sites for the lower Snake River Dredged material management plan 2003. US Army Corps of Engineers, Walla Walla, Washington.

General Interest Articles:

Bennett, D.H.  1975.  Pumped Power:  Potential or Problem.  Va. Wildlife, Dec. pp. 10-11.

Grants Received:
Bennett, D.H. and R.G. White. 1977.The fishery resource of Grand Coulee Reservoir:  A survey of existing information.  U.S. Bureau of Reclamation.  $4,000. 

Bennett, D.H. 1978.Probable walleye (Stizostedion vitreum) habitation in the Snake River and tributaries of Idaho.  USDI.  Office Water Research and Technology.$1,710.  

Bennett, D.H. and J.H. Ehrenreich 1978. Evaluation of the State Forest Practices Act to minimize water quality degradation.  Idaho State Department of Public Lands.  $97,000.  

Bennett, D.H. 1979. Juvenile emigration of Lahontan cutthroat trout in the Truckee River-Pyramid Lake System. U.S. Fish & Wildlife Service.  $17,957.  

Bennett, D.H. 1979. Examination of the spawning ecology and early life history of Kokanee (Oncorhynchus nerka) in Coeur d' Alene Lake.  Washington Water Power Co. 
$15,547.  

Bennett, D.H. 1979. Status of the warmwater fishery and the potential of improving warmwater fish habitat in the lower Snake reservoirs.  U.S. Army Corps of Engineers $177,102.  

Bennett, D.H. and C.M. Falter. 1979. Cumulative effects of irrigation withdrawals from the Snake River basin. U.S. Army Corps of Engineers.  $23,498.  

Bennett, D.H. 1980. Effects of I-90 construction activities on spawning success of kokanee (Oncorhynchus nerka) in Coeur d' Alene Lake.  Idaho Department of Transportation.  $22,787.  

Bennett, D.H. 1981. Recruitment of largemouth bass (Micropterus salmoides) in the Coeur d’Alene Lake system.  The Washington Water Power Company.  $22,343.  

Bennett, D.H. 1983. Development of a methodology to evaluate the success and consequences of establishing exotic fishes in Idaho waters.  USDI, Office of Water Resources Research Institute.  $8,108.  

Bennett, D.H. 1984. Fish and habitat inventory of the Lewiston Levee ponds and development of a management plan.  U.S. Army Corps of Engineers.  $20,191.  

Bennett, D.H. 1985. Dynamics and ecology of salmonid fishes as affected by project operations of Post Falls Dam on the Upper Spokane River, Idaho.  The Washington Water Power Company.  $32,810.  

Bennett, D.H. 1985. Effects of sediment dredging and in-water disposal on fishes in Lower Granite Reservoir, Idaho-Washington.  U.S. Army Corps of Engineers.  $133,700.  

Bennett, D.H. and C.M. Falter. 1985. Effects of the proposed newsprint plant on the Pend Oreille River.  RUST Corporation.  $11,365.  

Bennett, D.H. 1986. Monitoring dredging activities in Lower Granite Reservoir, Washington U.S. Army Corps of Engineers.  $22,747.  

Bennett, D.H. 1987. Fish and benthic community abundance at proposed in-water disposal sites in Little Goose and Lower Granite Reservoirs, Washington.  U.S. Army Corps of Engineers.  $132,902.  

Bennett, D.H. 1987. Predator-prey abundance of fishes in shallow-water habitats in Lower Granite Reservoir, Washington.  U.S. Army Corps of Engineers.  $26,256.  

Bennett, D.H. 1987.Application and testing of an index of biotic integrity to assess the impact of land use activities on receiving streams.  Idaho Water Resources Research Institute.  $14,300.  

Bennett, D.H. 1987. Small travel grant.  University of Idaho Research Office.  $728.  

Bennett, D.H. 1988. Factors affecting fish community abundance in Long Lake, near Spokane, Washington.  The Washington Water Power Company.  $46,233.  

Bennett, D.H. and C.M. Falter. 1988. Fish, wildlife and recreational characteristics of Box Canyon Reservoir, Washington.  The Pend Oreille County Public Utilities District.  Phase I $15,655.  

Bennett, D.H. 1988. Assessment of in-water disposal of dredged materials in Lower Granite Reservoir, Washington.  U.S. Army Corps of Engineers.  $189,147.  

Bennett, D.H. and C.M. Falter. 1988. Effluent biotreatment design and biomonitoring to project receiving water toxicity.  Pend Oreille Newsprint Co., Usk, Washington.  $52,500.  

Bennett, D.H.and C.M. Falter. 1988. Effluent biotreatment design and biomonitoring to project receiving water toxicity.  Daishowa America Co., Port Angeles, Washington.  $51,971. 

Bennett, D.H., C.M. Falter. 1988. Development of a recreation area planning document for Power Lake, associated with Box Canyon Reservoir.  Pend Oreille County Public Utilities District,  Newport, Washington.  $9,160.

Bennett, D.H. 1988. Assessing the impact of land use activities on the health of Idaho's streams.


McIntire Stennis.  $14,034.  

Bennett, D.H. and C.M. Falter. 1989. Fish, wildlife, and recreational characteristics of Box Canyon Reservoir. Pend Oreille County Utilities District, Newport, Washington.  $392,000.

Bennett, D.H. and C.M. Falter. 1989. Pilot sampling for heavy metals in fish flesh from Killarney Lake in the Coeur d' Alene River system.  U.S. Bureau of Land Management.  $18,569. 




Bennett, D.H. 1989.  Monitoring fish and benthic community activity at disposal and reference
sites in Lower Granite Reservoir, Washington.  U.S. Army Corps of Engineers.
$175,532.  

Bennett, D.H. 1989. Distribution, abundance, and life history of northern pike in the Coeur d'Alene Lake system, Idaho.  Idaho Department of Fish & Game.  $40,250. 

Bennett, D.H., C.M. Falter. and J. O’Laughlin. 1989.
 Idaho Pulp/Paper mill feasibility project.  Idaho Board of Education.  $20,000.  

Bennett, D.H. 1990. Monitoring fish community activity at disposal and reference sites in Lower
Granite Reservoir, Washington - Year 3.  U.S. Corps of Engineers.  $198,403.




Bennett, D.H. 1990. A fishery and habitat survey of the Pend Oreille River, Idaho, and develop
plans for possible species introductions and habitat improvement.  Idaho
Department of Fish & Game.  $42,000.  

Bennett, D.H. 1988.  Distribution, Abundance, and Life History of Northern Pike in the Coeur d'
Alene Lake System.  Idaho Department of Fish & Game.  $5,000 Supplemental  Funding.  

Bennett, D.H. 1991. Monitoring fish communitity activity at disposal and reference sites in Lower Granite Reservoir, Washington - Year 4.  U.S. Army Corps of Engineers. 
$199,129.  

Bennett, D.H. 1991.  Abundance of fall chinook salmon in Little Goose Reservoir, Washington,
Spring 1991. U.S. Army Corps of Engineers.  $18,753.  

Bennett, D.H. 1991. Thermal and velocity characteristics of the lower Snake River reservoirs. Army Corps of Engineers/Bonneville Power Administration.  $56,874.  

Bennett, D.H. 1995. Evaluation of substrate quality in the Snake River for embryo incubation of fall chinook salmon. Bonneville Power Administration/ National Biological Service. $47,240.   

Bennett, D.H. 1995. Evaluation of the mitigation agreement for Dworshak Reservoir. US Army Corps of Engineers. $23,199.  

Bennett, D.H. 1995. Assessment of interactions between resident and juvenile anadromous salmonid fishes in the Snake River. $277,273. US Army Corps of Engineers.  

Bennett, D.H. 1995. Benthic macroinvertebrate diversity and abundance on hard substrate in the Snake River, with emphasis on Lower Granite Reservoir. US Army Corps of Engineers. $148,400 .

Bennett, D.H. and J.R. Garrett. 1995. Evaluation of reservoir management scenarios in Dworshak Reservoir. Idaho Department of Fish and Game. $5,500.   

Bennett, D.H. 1995. Projected effects of drawdown in John Day Reservoir, Columbia River. US Army Corps of Engineers. $27,491.  

Bennett, D.H. 1996. Effects of the draw-up in Lake Pend Oreille on zooplankton, macrophytes, and predator abundance. in Effects of the draw-up of Lake Pend Oreille on the spawning success of kokanee. Joint Proposal with Idaho Department of Fish and Game to Power Planning Council, Portland, OR. (U of I part $150,000 for each of 5 years). Funded for 1997.

Bennett, D.H. 1996. The influence of predation by smallmouth bass on fall chinook salmon in the Hells Canyon Reach of the Snake River, Idaho. Bonneville Power Administration/ National Biological Service. $16,528.   

Bennett, D.H. 1996. Factors affecting the abundance of cutthroat trout in the Coeur d' Alene River system. Idaho Department of Fish & Game, Boise. $6,314.  

Bennett, D.H. 1996. Habitat selection and the influence of predation on fall chinook salmon in Lower Granite Reservoir, Snake River. US Army Corps of Engineers. $69,388. 

Bennett, D.H. 1996. Predator abundance and salmonid prey consumption in the forebay and tailrace of Lower Granite Dam. US Army Corps of Engineers. $77,537. 

Bennett, D.H. 1996. Monitoring of water temperatures in the Lower Snake River reservoirs and Clearwater River.  US Army Corps of Engineers. $33,237. 

Bennett, D.H. 1996. Analysis of habitat use and predation on fall chinook salmon in Lower Snake River reservoirs. US Army Corps of Engineers. $16,874. 

Bennett, D.H. 1996. Evaluation of salmon passage and northern squawfish distribution at Lower Granite Dam during testing of surface bypass and collection prototype. US Army Corps of Engineers. $112,469. 

Bennett, D.H. and C.M. Falter. 1997. Effects of increased water levels in Lake Pend Oreille on zooplankton, macrophytes, and predator abundance. in Effects of the draw-up of Lake Pend Oreille on kokanee survival, predation food abundance and aquatic macrophytes.  Idaho Fish & Game and Bonneville Power Administration  $107,416.

Bennett, D.H. 1997.  Development of a study plan to assess effects of fluctuations in flows on the on the benthic macroinvertebrate fauna downstream of Priest Rapids Dam, Columbia River. BPA/WA. Department of Fish and Wildlife.. $21,238.  

Bennett, D.H. 1997. Monitoring of water temperatures in the Lower Snake River reservoirs and Clearwater River.  US Army Corps of Engineers. $32,867. 

Bennett, D.H. 1997. Evaluation of salmon passage and squawfish distribution at Lower Granite Dam during testing of surface bypass and collection prototype. US Army Corps of Engineers. $96,513. 

Bennett, D.H. in conjunction with Normandeau Assoc. 1997. Lower Snake River Reservoir Fishery Use and Value. US Army Corps of Engineers. Phase I. $202,705.

 Bennett, D.H. in conjunction with Normandeau Assoc. 1997. Lower Snake River Reservoir Fishery Use and Value. US Army Corps of Engineers. Phase II. $66,555.

Bennett, D.H. 1997. Redband trout  in Montana. BPA/Mt. Fish, Wildlife and Parks. $12,712.

Bennett, D.H. 1997. The influence of predation by smallmouth bass on fall chinook salmon in the Hells Canyon Reach of the Snake River, Idaho. USGS. $16,528.

Bennett, D.H. 1997. Snake River general recreation survey. Normandeau Assoc. $8,025.

Bennett, D.H. and C.M. Falter. 1998. Effects of higher winter lake levels on bioenergetics of Lake Pend Oreille, Idaho.  Idaho Fish & Game and Bonneville Power Administration  $107,416. 
Bennett, D.H. 1998. Effects of higher winter lake levels on warmwater fishes in the Pend Oreille River, Idaho. Idaho Fish & Game and Bonneville Power Administration  $107,416. 
Bennett, D.H. 1998.  Benthic macroinvertebrate stranding in the Hanford Reach, Columbia River. BPA/WA. Department of Fish and Wildlife.. $26,792.  
Bennett, D.H. (in conjunction with Normandeau Assoc.) 1998.  Development of a resident fish appendix to the Lower Snake River juvenile salmonid migration study environmental impact statement. US Army Corps of Engineers.
Bennett, D.H. (in conjunction with Parametrix (Seattle, Wa). 1998. Evaluation of the fish species present in the Priest Rapids Project Area. Grant County Public Utilities District. 
Bennett, D.H. 1998. Projected effects of drawdown on resident fishes and shallow water habitat in John Day Reservoir. US Army Corps of Engineers, Portland, OR. $18,868. 
 Bennett, D.H. 1998. The influence of predation by smallmouth bass on fall chinook salmon in the Hells Canyon Reach of the Snake River, Idaho. USGS. $18,028.

Bennett, D.H. 1999. Effects of higher winter lake levels on warmwater fishes in the Pend Oreille River, Idaho. Idaho Fish & Game and Bonneville Power Administration. $49,225.

Bennett, D.H. 1999. Effects of higher winter lake levels on bioenergetics of Lake Pend Oreille, Idaho. Idaho Fish & Game and Bonneville Power Administration. $31,404.

Bennett, D.H. 1999.  Benthic macroinvertebrate stranding in the Hanford Reach, Columbia River. BPA/WA. Department of Fish and Wildlife. $58,573.  

Bennett, D.H. in conjunction with Parametrix (Seattle, Wa). 1999. Evaluation of the fish species present in the Priest Rapids Project Area. Grant County Public Utilities District. $64,830.

Bennett, D.H. 1999. Development of a temperature monitoring program for the Lower Snake River. US Army Corps of Engineers,  Walla Walla, WA. $32,867.  

Bennett, D.H. 1999. Contiuation of studies on Redband trout-Kootenai River basin, Montana. $3,000.

Bennett, D.H. 2000. Effects of higher winter lake levels on bioenergetics of Lake Pend Oreille, Idaho.  Idaho Fish & Game and Bonneville Power Administration.   $76,621.

Bennett, D.H. 2000. Effects of higher winter lake levels on warmwater fishes in the Pend Oreille River, Idaho. Idaho Fish & Game and Bonneville Power Administration  $20,921.

Bennett, D.H. (in conjunction with Normandeau Assoc. 2000.  Abundance of predator fishes in the forebay of Little Goose Dam, Snake River.  $32,348.

Bennett, D.H. 2000. Temperature monitoring in the lower Snake River reservoirs.. US Army Corps of Engineers, Walla Walla, WA. $39,555.  

Bennett, D.H. 2001. Temperature monitoring in the lower Snake River reservoirs.. US Army Corps of Engineers, Walla Walla, WA. $45,555.

Bennett, D.H. 2001. Fish community changes associated with removal of northern pikeminnow from Cascade Reservoir, Idaho. Idaho Department of Fish & Game. Boise. $18,555.

Bennett, D.H. (in conjunction with Normandeau Assoc. 2001.  Abundance of predator fishes in the forebay of Little Goose Dam, Snake River.  $32,348.

Bennett, D.H. 2001. Effects of higher winter lake levels on bioenergetics of Lake Pend Oreille, Idaho.  Idaho Fish & Game and Bonneville Power Administration.   $76,621.

Bennett, D.H. 2001. Effects of higher winter lake levels on warmwater fishes in the Pend Oreille River, Idaho. Idaho Fish & Game and Bonneville Power Administration  $21,621.

Bennett, D.H. 2002.  Removal of northern pikeminnow from Lake Cascade, Idaho. Idaho Department Fish & Game. $20,000.  

Bennett, D.H. (in conjunction with Normandeau Assoc.). 2002.  Monitoring and evaluation of potential sites for the lower Snake River dredged material management plan and the woody riparian development program. $118,528. 

Bennett, D.H. 2002. Temperature monitoring in the lower Snake River reservoirs. U.S. Army Corps of Engineers, Walla Walla, WA. $64,021.  

Bennett, D.H. 2002. Monitoring And Evaluation Of Potential Sites For The Lower Snake River Dredged Material Management Plan And The Woody Riparian Development Program. $101,356.
Bennett, D.H., and C.R. Peery. 2003. Biological Effects of Snake River Thermal Regimes on Endangered Species in the lower Snake River. US Army Corps of Engineers, Walla Walla, Washington. $54,000.

Bennett, D.H., 2003. Inventory and evaluate salmonid, predatory fish and macroinvertebrate presence and use of proposed shoreline sites selected for woody riparian habitat development in the lower Snake River reservoirs. US Army Corps of Engineers. $58,206.

Bennett, D.H., 2004. Inventory And Evaluate Salmonid, Predatory Fish And Macroinvertebrate Presence And Use Of Proposed Shoreline Locations Selected For Woody Riparian Habitat Development In The Lower Snake River Reservoirs. US Army Corps of Engineers. $121, 713.

Editorial Services:
Manuscripts:

Transactions of the American Fisheries Society.

North American Journal of Fisheries Management.

Chesapeake Science.

Progressive Fish Culturist.

Book - Fishes of the Great Basin (Sunfish Chapter).

Editorial Review Committee for Thermal Ecology.

Fisheries, Bulletin of the American Fisheries Society.

Proceedings of the Symposium on Reservoir Fisheries Management.

Thermal Ecology II - A Symposium, Atomic Energy Commission.

Energy and Environmental Stress in Aquatic Systems - A Symposium, Department of Energy.

Fishery Bulletin

Copeia. 

Canadian Journal of Fisheries and Aquatic Sciences.

American Fisheries Society. Proceedings on Behavioral Technologies. 

Northwest Science

Environmental Science and Technology

Books –

Recreational Fisheries - Bill Sigler

Fishes of Utah - W. Sigler and J. Sigler

Fishes of Washington - R. Wydoski

Salmon 2100 – R. Lackey (Editor)

Proposals:
 U.S. Geological Survey

 Savannah River Ecology Laboratory

 Louisiana Board of Regents

Idaho State Board of Education

CALFED-California Bay-Delta Association

Sea Grant

Teaching:

Graduate Students Mentored: 54 (52 to Completion)- 4 Ph.D., 50 MS

Courses Developed and Taught:
Fish 418:
Fisheries Management, 4 credits, 1976-81.
Fish 419:
Warmwater Fish Ecology, 2 credits, 1976-80
Fish 206:
Wildland Resource Conservation, 1 credit, 1976-80.
Fish 495:
Fish and Wildlife Seminar, 1 credit, 1978 - Present
Fish 501:
Nonparametric Statistics, 2 credits, 1978
Fish 413/314 Fish Ecology, 3 credits, 1981 – May 2002
Fish 418:
Fisheries Management Techniques, 3 credits, 1982 - 94
Fish 419:
Principles of Fisheries Management, 3 credits, 1983 - 94
Fish 102:
Introduction to the Fisheries Profession, 1 credit, 1982-88; 90; 97-2002
Wlf 390:
Fish and Wildlife Ecology, Fisheries Section.  1984-89.

Guest Lectures:
FWR 205: Wildland Conservation
FWR 370/270: Forest Management
WLD 448: Fish and Wildlife Ecology
FWR 462: Watershed Management
FWR 486:Forest Policy
CE  422:
Hydraulic Design
FSH 411:
Ichthyology
FWR 101: Introduction to Forestry
LA  361:
Landscape Architecture
FOR 504:
Special Topics in Watershed Management
FOR 301:
Wildland Ecology

Short Courses:


1) Fisheries workshop.  Factors affecting wild fish populations.  July 1980.
Ronan Indian Reservation, Ronan, Montana.


2) Teachers workshop on Fish and Wildlife Resources.  July 1982.  Fisheries 
Section.  McCall, Idaho.


3) Teachers workshop on Fish and Wildlife Resources.  July 1983.  Fisheries 
Section.  McCall, Idaho.


4) Fish and Wildlife Resources of North Idaho.  September 1984.  Clark Fork,
Idaho.

5) Management of Largemouth Bass in the Northwest; Past, Present and Future of Black Bass Management in Washington State; July 10-11, 1996; Olympia, Washington. WA Dept. of fish & Wildlife.

6) Professional Writing-Writing for Publication; February 2001, Boise, Idaho. Idaho Chapter Annual Meeting, American Fisheries Society.

7) Professional Writing-Writing for Publication; February 2003, Salt Lake, Utah. Western Division Meeting, American Fisheries Society.

8) Professional Writing-Writing for Publication; August 2005, Salt Lake, Utah. National Annual Meeting, American Fisheries Society.

Service to Professional Societies:


Associate Editor-North American Journal of Fisheries Management


Numerous Offices-National, Division, Chapter and Education Section


Chairman, Professional Standards Committee, 1988


Chairman, Professional Certification

University and College Committees:

Petitions Committee, 1976


Petitions Committee, 1977


Petitions Committee, 1978


Chairman, Committee on Committees, 1978


Chairman, Committee on Committees, 1979


Chairman, Committee on Committees, 1980


Search Committee for Forest Products, 1980


Chairman, Search Committee for Fishery Resources, 1981


Co-Chair, Search Committee for Fishery Resources, 1989


Petitions Committee, 1989


Chairman, Retreat Committee FWR, 1990


Committee on Committees, 1988-91


Chairman, Committee on Committees, 1990-91


Professional Standards Committee, 1991


Faculty Appeals Board


Ticket Chairman, University Christmas Dinner Dance, 1980


Graduate Council, College FWR Representative, 1981


Promotions and Tenure Committees, 1981


Ad hoc Committee, Graduate Council, 1981


Ticket Chairman, University Christmas Dinner Dance, 1981


Graduate Council, College FWR Representative, 1982


Petitions Committee, Graduate Council, 1982


Ticket Chairman, University Christmas Dinner Dance, 1982


Graduate Council, College FWR Representative, 1983


Petitions Committee, Graduate Council, 1983


Substitute for Petitions Committee, Graduate Council, 1984


Substitute for Petitions Committee, Graduate Council, 1985


Substitute for Petitions Committee, Graduate Council, 1989


Biohazards Committee, 1987-1990



Community Activities:
1) Palouse Sunrisers Kiwanis Club (1984-1994)
a. Chairman, Special Projects Committee
b. Board of Directors

2) City of Moscow

a. Girls Softball Coach


-----------------------------------------------------------------------------------------------------------------------------

Steven L. Schroder

EDUCATION

Ph.D. Fisheries Science. University of Washington

M.S. Fisheries Science. University of Washington

B.S. Fisheries Science. University of Washington
RECENT PREVIOUS EMPLOYMENT

1990-Present Fisheries Research Scientist II, Washington Department of Fisheries and 

Wildlife.

CURRENT RESPONSIBILITIES – Leader of the Ecological Investigations Unit in the Science Division, Fish Program, Washington Department of Fish & Wildlife. The Ecological Investigations Unit possesses five subgroups. One of these is WDFW’s Otolith Laboratory which is responsible for thermally marking up to 50 million embryonic salmonids per year, examining otoliths for thermal marks, using micro-chemistry signals in otoliths to decipher natural life history events, and inducing and decoding strontium marks in salmonids and marine fishes. A Fish Aging subgroup produces all the age estimates for salmonids, marine, and freshwater fishes for WDFW. A third group investigates how to carry out selective fisheries on salmonids by evaluating the effects of various types of capture gear on the survival and reproductive success of salmonids. The fourth group, referred to as the Large Lakes Research Team, examines limiting factors and productivity of fishes in lakes throughout the state, while the fifth group is involved with the recovery of depressed or listed salmon stocks, investigates the effects of hatchery culture (e.g. domestication) and also evaluates the reproductive success of wild and hatchery origin salmonids.

EXPERTISE – Over 35 years of fisheries research that has ranged from evaluating the effects of biological and environmental factors on the survival and productivity of salmonid populations to inventing, testing, and using new marking methods (thermal marking and strontium marking) on salmonids and other fishes. Specific areas of interest are: reproductive ecology of salmonid fishes, gamete quality assessments of hatchery and wild salmonids, evaluating alternative salmonid fish cultural methods (incubation methods, feeding regimes, release strategies, modifications to rearing areas), developing and testing fish marking tools, examining juvenile salmon ecology in freshwater and estuarine areas, and recovery of depressed or ESA listed salmonids via habitat alterations and fish cultural methods. Has co-authored over 40 peer-reviewed journal articles, book chapters, and technical reports.
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