Bonneville Power Administration

FY 2003 Provincial Project Review

PART 2. Narrative

Project ID:
35040

Title:
Determination of post-release survival of spring chinook salmon in a mark-selective sport fishery
Section 9 of 10. Project description

a. Abstract 
To address the uncertainty surrounding the effects of mark-selective fisheries on adult spring chinook salmon, we propose to implement a control-treatment study of the post-release survival of caught and released chinook salmon using radio telemetry.  The study would be conducted in the Yakima River basin, which will allow for collection of more detailed post-release behavior and survival data than in previous hooking mortality studies.  Fecundity and egg retention data collected as part of the YKFP supplementation project will provide a unique opportunity to compare performance of both treatment and controls to undisturbed fish.  Findings from the study in the Yakima Basin will be applicable to mark-selective spring chinook salmon fisheries throughout the Columbia Basin.  Control fish will be captured at the adult trap on the steep pass fishway on the right bank at Prosser Dam.  Angled fish will be captured in adjacent reaches of the Yakima River.  All fish will receive a gastric implant radio transmitter and a PIT tag.  Fish will be tracked intensively in the area of capture/release and by fixed site receivers, aerial surveys, and boat/vehicle tracking in spawning areas.  To determine whether study fish completed the spawning event, carcasses will be examined to assess the retention of gametes after death. One terminal tackle type will be used in the first year of the study.  This will follow the current regulation for the Yakima River which allows the use of bait or artificial lures with one single barbless hook with a gap from point to shank not greater than ¾”. Multiple barbed hooks may be used as a second treatment group in year two or three of the study.  Steelhead may also be included in the study in year two or three.  

b. Technical and/or scientific background
Many studies have been conducted on hooking mortality in salmonids and other species (see Muoneke and Childress 1994 for a review), however most have not used control groups and have not determined the effects of capture by angling on any measure of reproductive success.  Further, most studies on hooking mortality in salmonids have been conducted in marine waters (Butler and Loeffel 1972; Wertheimer 1988; Gjernes et al. 1993) or in hatchery environments (Warner 1976; 1979; Schill 1996).  Finally, much of the published research on hooking mortality in a variety of fish species was conducted by catching fish on angling gear and then placing them in net pens to observe short-term mortality (Warner 1978; Fletcher 1987; Schaefer 1989; Muoneke 1992; Matlock et al . 1993; Dedual 1996; Schisler and Bergersen 1996; Diggles and Ernst 1997; Bettoli et al. 2000) or hatchery environments (Clapp and Clark 1989; Albin and Karpov 1998; Muoneke et al. 1991) to assess delayed mortality.  One notable exception to this is a recent study on hooking mortality in chinook salmon in the Willamette River, Oregon (Lindsay et al., in prep).  In this study, control and treatment groups of fish were tagged with floy tags low in the river system and were recovered in sport fisheries, hatcheries, fishway traps, and on the spawning grounds.  Another exception was the multi-year effort examining the mortality of large chinook salmon captured and released in the Kenai River, Alaska (Bendock and Alexandersdottir 1993), however, they only tracked fish for a short period of time (5-day short-term mortality).  Ideally, a study of post-release survival of sport-caught fish would allow for the detection of behavior and movement of the released fish in its natural environment from the time of release until death.  Additionally, with the objective of mark-selective fisheries being to minimize impacts on the unmarked portion of the population so those fish can spawn naturally (or be used in wild broodstock/supplementation programs), it is important to determine whether spring chinook salmon that are hooked, played, netted (typically) and released have a reduced probability of spawning as a result of that capture.  Reingold (1975) found that hatchery steelhead that were hooked and played to exhaustion returned to the hatchery as well as fish that were just transported and released, but no effort was made to evaluate differences in any measure of reproductive success.  Although one study (Pettit 1977) did examine the effects of capture by angling on egg viability and found no differences between the viability of eggs from caught-and-released and control hatchery returning steelhead.  However, to the best of our knowledge, the examination of caught-and-released fish spawning under natural conditions has not been examined.

Previous research on hooking mortality has shown that factors such as hooking location (e.g., corner of mouth versus gill), bleeding, and hook size and type affect mortality.  In the proposed study, we will record hooking location, length of time fish is played, evidence of bleeding, and all fish will be captured on the same types of hooks, even though the terminal tackle may vary (e.g., single barbless hooks with a gap of ¾” or less on all gear (consistent with the 2002 regulation on the Yakima River).  Some will be fished on bait-wrapped plugs, while others will be fished with salmon roe).  The type of terminal tackle used will be recorded and analyzed as a covariate.  Attempts will be made to handle the fish in a manner consistent with the ‘average’ angler.  In other words, we will not use any specialized equipment or chemicals to reduce stress on captured fish (please see below for more details on handling/tagging).

The Yakima River provides a very good study area for the assessment of post-release survival of spring chinook salmon captured on sport angling gear. The Yakima River would provide an ideal study environment for the following four reasons.  First, capture and tagging of fish in the Yakima River will allow for more precise determination of the effects of capture and release by anglers because fish captured in the Yakima River basin are expected to remain within the basin (avoiding mixed-stock issues that would result in test fish migrating into many different watersheds).  By reducing the proportion of fish that are ‘lost’ after being implanted with radio transmitters, the statistical power of the study results will be protected.   Second, there is currently a mark-selective fishery for spring chinook salmon in the Yakima River and the managers (Yakama Nation (YN) and Washington Department of Fish and Wildlife (WDFW)) are eager to know how current sport regulations might be impacting caught and released wild salmon.  Third, studies associated with the Yakima Fisheries Project (YFP) supplementation project in the Yakima Basin (co-managed by the YN and WDFW) have compiled a growing database on reproductive success of spring chinook salmon in the basin.  Finally, the YFP is releasing adipose-clipped spring chinook salmon (approximately 810,000/year) that could serve as a test population during years when wild returns may be depressed.  Most results from the Yakima River will be applicable system wide in the Columbia Basin, however we would like to investigate expanding this assessment to a wider geographic area in future years. 

Comparisons of migration characteristics and ultimate reproductive fate can be completed with the aid of radiotelemetry.  Control fish will be captured at the adult trap on the steep pass fishway on the right bank at Prosser Dam.  Angled fish will be captured in adjacent reaches of the Yakima River.  Fixed receiving stations and manual trackers can be used to intensively identify movements and survival shortly after the fish is angled.  Also, longer-term migrational speeds can be determined among various points throughout the basin, spawning sites can be located, and carcasses retrieved and examined for spawning success.  

In addition to tracking control and treatment fish using radiotelemetry, we will insert a PIT tag into each fish (using the PIT tagging protocols outlined in the PIT Tag Marking Procedures Manual, version 2, 1999).  These PIT tags will allow for the identification of individuals on the spawning grounds and will serve as a backup for possible transmitter loss or failure.  The YN routinely scans adults migrating upstream past Roza Dam for PIT tags.  In addition, they typically scan carcasses located during their annual spawning surveys in the Yakima and Naches basins.

By focusing our efforts on one larger treatment group (as opposed to two smaller groups (e.g., N=50)), we expect to increase the statistical power of our experiment and provide a better measure of effect.  We will collect covariate data that will also be analyzed (e.g., hooking location, type of bait/lure, time from hooking to netting).  Preliminary power analyses indicate we will be able to detect a 16% difference in survival to the spawning grounds between the control and treatment groups.  We will also test rank differences in the migration distance and rates between study groups.  Although these mechanistic measures are likely to differ more among groups than the survival measures, we have no prior data with which to estimate probable differences for these parameters or the statistical power that would result from those differences.

We acknowledge that the added stress of having radio transmitters and PIT tags implanted in test fish may affect their absolute survival rates and migration behaviors.  However, by using a control-treatment study design we believe we are effectively controlling for the effects of these necessary burdens on the study fish.  Therefore, results and analyses will emphasize the differences between control and treatment groups, as opposed to, for example, the total mortality rates of each group.

c. Rationale and significance to Regional Programs
The past two year’s (2001 and 2002) strong returns of spring chinook salmon to the Columbia River have resulted in the opening of various sport fisheries that have been closed for many years.  Many of these newly re-opened fisheries have targeted marked hatchery fish (identified by a clipped adipose fin), thus requiring the immediate release of wild (unmarked) fish.  The effects of capture and release by angling on the spring chinook salmon’s survival remains uncertain in the Columbia Basin and has been identified as an information gap (identified in the ‘BiOp Gap Analysis’ and ‘Future Needs: Priorities for the Mainstem/System-wide Fish and Wildlife Program Solicitation).  The National Marine Fisheries Service (NMFS) has identified the assessment of post-release survival of sport caught chinook salmon as a high priority information need in their Biological Opinion (Reasonable and Prudent Alternatives (RPAs) 107, 164, 167, and 168).  

As management agencies and Tribes expend a great amount of money and effort to protect and restore anadromous fisheries in the Columbia Basin, they are also under pressure to provide harvest opportunities for commercial, tribal, and sport fishers.  Maintaining public support of salmon recovery efforts by providing harvest (or purchase) opportunities is an important aspect in the management of the fishery resources of the Columbia Basin.  A common management strategy that has been used in an attempt to harvest healthy portions of salmon runs while minimizing impacts on more fragile (typically) wild portions of the populations relies on the selective retention of fish with identifying marks such as a clipped adipose fin.  For these regulations to be successful, the unmarked fish that are released must have a reasonable chance of reaching the spawning grounds and contributing their gametes toward the production of the next generation.  

As many populations of salmon and steelhead are affected by the operation of the FCRPS, the mark-selective fisheries are important in terms of meeting recovery standards for the Columbia Basin.  The NMFS has identified harvest reform as a primary research and management need in its BiOp on the FCRPS.  RPAs 107, 164, 167, and 168 all call for investing in research that will provide a better understanding of the effects of different harvest strategies (e.g., mark-selective sport and commercial (tangle-net) fisheries) on the post-release survival of fish that are captured and released in these selective fisheries.  The proposed study will address the issues identified above and will also provide managers with information that can be used to select harvest management strategies for sport fisheries throughout the Columbia Basin.  By reducing uncertainty related to the effects of capture and release on sport angling gear, managers will be better able to set regulations that will maximize the harvest opportunity on the targeted segment of a population while minimizing the impacts on the non-target portion of the population.  In the absence of the kinds of information this study will provide, managers are forced to set harvest regulations in the absence of information.  For example, in the 2002 sport fishery openings for spring chinook salmon there were different regulations in different areas that had the same management objective; provide harvest opportunity on marked fish while protecting unmarked fish.  For example, in the fisheries between the Columbia River mouth and McNary Dam, there were no hook or barb restrictions.  In the Snake River fisheries, multiple hooks were allowed – but they were required to be barbless and have a gap between point and shank no greater than 5/8”.  Finally, at the same time, the regulation in the Yakima River called for the use of single barbless hooks with a gap no greater than ¾”.

By reducing the uncertainty regarding post-release survival of anadromous salmonids captured in mark-selective sport fisheries, the region’s investment in the Council’s Fish and Wildlife Program will be further protected, while also providing a means of meeting ESA obligations.  Harvest managers will be able to use the data generated by this study to include in their models of harvest during pre-season regulation setting.  Better data regarding post-release survival will allow managers to avoid jeopardy by setting regulations and season lengths that will optimize the protection of wild fish resources while allowing for some (where/when justified by run sizes and hatchery/wild proportions and abundance) recreational sport fisheries.

The proposed study will provide measurable benefit to wild salmonid resources in the Yakima Basin and throughout the Columbia Basin by providing managers with a detailed assessment of the effects of capture and release in mark-selective sport fisheries on the post-release survival and survival to spawning of anadromous salmonids.  The second and third years of the study could be used to test additional gear types and/or species (e.g., steelhead) as well as to concentrate on areas of habitat identified as limiting during migration.  In addition, the geographic scope of the study could be increased to account for possible effects of capture and release on mixed populations with a wider variation in energy reserves (e.g., below Bonneville Dam).

This proposal addresses four specific RPAs as well as actions listed as high priority in the comprehensive list of ‘Future Needs’.  In addition, this proposal has the support of the Yakama Nation’s Yakima Fisheries Project and Washington Department of Fish and Wildlife’s management and research staff (see attached letters).

d. Relationships to other projects 

The proposed project would benefit from the substantial investment in time and money that has been committed to developing the Yakima Fisheries Project (YFP; Proj. numbers 198812025, 199506325, and 199701725), co-managed by the Yakama Nation and the Washington Department of Fish and Wildlife.  The proposed study would be coordinated with YN and WDFW staff to collect data on the passage of study fish at Roza and Prosser dams.  In addition, the YN spawning survey crews would provide the location and date for radio transmitters and/or PIT tags recovered from carcasses as well as the post –spawning condition of the carcass (e.g., % egg retention).  YN and/or WDFW technicians would also assist in the capture and tagging of test fish.  The success that has been enjoyed by the YFP in its first two years of adult returns has been excellent.  While outmigration conditions for the juveniles released in 2000 were not as good as those released in 1998 and 1999, we are confident that there will be enough adults returning to provide valid sample sizes for this study.

Data from this project will be used by YFP staff to adjust survival estimates and set harvest regulations with WDFW.  This project would also lend increased data definition and resolution to ongoing tagging efforts related to the assessment of the tangle net fishery.  The U.S. Army Corps of Engineers’-funded University of Idaho radio telemetry study could provide additional un-tagged (in the Yakima basin) controls or reference samples to compare to the survival, migration rates, and behaviors of test fish in this study.  The data generated from this study would also be available to U. of I. Researchers and others within and outside of the Yakima basin.  The data obtained through the execution of this project could be used system-wide throughout the Columbia Basin, especially by managers setting harvest regulations and seasons on spring chinook salmon in the freshwater environment.  Finally, our work would be coordinated with the U.S. Army Corps of Engineers’-funded assessment of energy resources (proximate analysis) being conducted by the USGS to maximize data quanity and quality for both efforts by coordinating receiver location and configuration.

e. Project history (for ongoing projects) 

This is a new (proposed) project.

f. Proposal objectives, tasks and methods
Objective 1.  Determine post-release survival of sport-caught spring chinook salmon 


Methods:  Using a control-treatment approach, the post-release survival of sport-caught spring chinook salmon will be assessed in the Yakima River basin. A control group and an angled group of adult spring chinook salmon will receive radio transmitters via gastric implant.  All fish will also be PIT tagged to provide another means of assessing post-release survival and to reduce data loss due to regurgitated transmitters.


Task a. mark 100 sport caught fish with radiotransmitters and PIT tags


Methods:  One treatment group will receive gastrically-implanted radio transmitters. The treatment group will be captured by angling with typical sport angling equipment and baited single barbless hooks.  The hooks will conform to the current sport angling regulation in the Yakima River which states that anglers must use one single barbless hook with a gap of ¾” or less between hook point and shank.  These hooks will be baited with cured salmon roe or fished on artificial lures.  Lures may be wrapped with bait to increase effectiveness and to represent the methods employed by many successful anglers.  All fish (controls and treatments) will receive the same amount of handling, with the only difference between groups being the method used to capture them.  All fish will be handled without first anesthetizing them (e.g., with MS222), by placing them in a large cooler filled with river water and then moving them into a PVC fish tube to reduce stress and fish movement while tags are implanted.  Fish length will be estimated to the nearest 10 cm, implanted with a radio transmitter and PIT tag and released.  For fish captured by angling, the terminal gear (single barbless versus multiple barbed hook), length of time from hooking to netting, the hook location in/around the mouth, and presence of visible bleeding will be recorded.  The line will be cut outside the mouth of fish hooked in the gill rakers or esophagus.   Treatment groups will be captured by skilled anglers; both volunteers and project personnel.  Study anglers may receive a permit to fish in closed waters to increase the efficiency/sample size of the tagging operation.  One trained technician will accompany all groups of anglers and record data and perform transmitter and PIT tagging.  In addition, technicians may work with recreational bank anglers in areas where large numbers of anglers fish.  In such cases, technicians will request to be able to tag unmarked fish captured by anglers in these areas.  Both marked and unmarked fish will be used in the study in the proportions they are encountered.  Within a study group, marked and unmarked fish will be analyzed separately, and will be pooled if no differences are detected.

In years 2 and 3 we may repeat the spring chinook salmon experiment as conducted in year 1 and focus on places, times or effects found to be critical, or we may test the effects of other angling gear (e.g., multiple barbed hooks), and/or add the assessment of capture and release on steelhead to the project.  We may also consider expanding the geographic scope of the study.


Task b. mark 50 control fish with radiotransmitters and PIT tags


Methods:  The control group (N= 50) will  be captured at the Prosser Dam adult trapping facility in Prosser, Washington (river km 75.8).  Fish will be captured during the peak of the return (May 1 – May 30) using the steep pass trap on the right bank side of Prosser Dam.  Implantation of transmitters will be done as described in task a (fish not anesthetized but placed in a PVC fish tube to reduce stress and movement).  


Task c.  Track sport caught and control fish to determine their ultimate fate.  Radiotelemetry will be used to determine the ultimate fate of control fish and fish caught by angling.  Manual trackers will be present in May to determine the short-term mortality and post-release behavior (movement patterns) of fish.  Two trackers will use SRX 400 receivers (Lotek Engineering, Inc., Ontario, Canada) to receive signals from transmitters.  Manual trackers will track fish by walking, boating, or driving along the river.  Pick-up trucks will be outfitted with 3 or 4 element Yagi antennas (Model P150-4, Cushcraft Corporation; Model MYA-1503, Maxrad Inc).  Trackers working along the river will use three element folding Yagi antennas (Advanced Telemetry Systems Inc. Isante, MN).  Locations of fish will be determined using a differentially corrected global positioning system (GPS) unit.  

As fish progress in their migrations, manual trackers will determine their locations and ultimate fate.  Individual fish will be tracked weekly by manual trackers.  We expect fish to be rather stationary during the prespawning holding period once they reach an area near the spawning grounds (as described by Berman and Quinn (1991) and Hockersmith et al. (1994)).  During this 40 – 141 day period, the locations of the fish will be monitored closely.  We will attempt to observe study fish (snorkeling or underwater video camera) during this prespawning/holding period.  This will be done to separate dead fish (prespawning mortalities) from live fish exhibiting normal holding behavior.  Locations of all holding areas will be described and their locations determined and recorded using GPS.  

Movements to spawning areas, and during the post-spawning period will also be monitored.  The rates of movements will be determined between the release site and upstream fixed receiving stations, and between fixed receiving stations and spawning grounds.  With cooperation from the University of Idaho, movement rates between each location where they have receivers can also be determined.

After spawning, we will attempt to retrieve the carcasses of all tagged individuals and determine whether the fish spawned.  Assistance from YN carcass/redd survey crews will also be helpful in retrieving these fish.  These crews also carry PIT tag detectors so fish that may have regurgitated transmitters can be identified.

To ensure that all radiotagged fish are detected, fixed wing aircraft will be used to track fish over a wide area three times a month.  These flights will be used to track all fish, and to locate any missing fish.

Fixed receiving stations will also be used to determine the passage of fish past specific points in the Yakima drainage.  To receive signals from transmitters, arrays of 3, 4, or 6 element Yagi antennas (Model P150-4 or PLC 6, Cushcraft Corporation, Manchester, NH; Model MYA-1503, Maxrad Inc.) will be set up along the river.  Each antenna array will feed signals to one SRX400 receiver (Lotek Engineering, Inc., Ontario, Canada).  Receivers will use multiple antennas so the direction of approach to the receiving station can be determined.  One antenna will be directed downstream and the other upstream.  The receiver will switch reception among these antennas so the approaching and exiting signals and strengths can be logged.  At least three receiving stations will be used.  One will be placed near the mouth of the Yakima River to determine if fish fall back out of the river.  Another will be placed near the mouth of the Naches River, and another near or at Roza Dam, Sunnyside Dam or Wapato Dam.  Status of these receiving stations will be monitored regularly and memory will be downloaded and data partially analyzed during the field season to ensure equipment is running appropriately.

Objective 2.  Prepare annual report/publication

Task a. Analyze data and produce report/paper

Several parameters will be examined to determine the effects of angling gear on fish. The two fundamental measures of effect will be successful migration to spawning grounds (from radiotelemetry) and successful completion of spawning (determined by examining carcasses).  A Z-test will be used to compare these measures among control and angled groups. Assuming 90% success of the control group, statistical power calculations predict that a success rate of less than approximately 74% for the angled group would be statistically significant (alpha=0.05, beta =0.80). This difference is within the upper range of hooking mortality studies, but those studies generally last 5 days and we plan to track fish for over 141 days. 

Logistic regression will be used to test the relationship between the two fundamental measures of effect and landing time, hook location, presence of visible bleeding, water temperature, air temperature, sex (of carcasses), and fork length.

Two additional mechanistic measures of effect will be compared among treatment and control groups. The rate of movement through different segments of the river (mouth of the Naches River to Roza Dam, for example) will be compared to evaluate whether hooking affects migration rate. Rates will be calculated as km / day. The upstream extent of migration will be compared among groups to evaluate whether hooking affects the ultimate extent of migration. Mechanistic measures of effect will be compared among control and treatment groups by Mann-Whitney U test. The interpretation of the test is essentially identical to the interpretation of the result of a t-test for independent samples, except that the U test is computed based on rank sums rather than means. It is difficult to estimate statistical power for this test without prior data, but these measures have the advantage of being measured near the treatment (in time and space). Differences, if they exist, should be at their maximum, contributing to statistical power.

g. Facilities and equipment
PNNL will provide the necessary office space and computer and office support for this project.  Much of the radiotelemetry equipment needed for fieldwork is on hand at PNNL.  Equipment purchases that will be required mainly consist of radiotransmitters.  
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GEOFFREY A. MCMICHAEL, Senior Research Scientist, Battelle, Pacific Northwest National Laboratory

Education
Master of Science, Fish and Wildlife Management, Montana State University, Bozeman.  June 1989.

Bachelor of Science, Biological Sciences, Fish and Wildlife Management option, Montana State University, Bozeman.  June 1987.

Current Employer

Battelle, Pacific Northwest National Laboratories

Current Responsibilities

Mr. McMichael led the year 2000 effort to collect current velocity data using ADCP technology at Grand Coulee Dam. Other projects that are currently being managed by Mr. McMichael include; Passage Evaluations in the Yakima Basin (BPA), Effects of the Priest Rapids Project on fall chinook salmon (Grant Co. PUD), Chandler Canal smolt loss investigation (U.S. Bureau of Reclamation).  Mr. McMichael has been leading a study of fall chinook salmon in the mid-Columbia that uses PIT tags to estimate survival and travel time of juvenile salmon. He has also been working on a project on the stranding of fall chinook salmon in the Hanford Reach, an evaluation of the spawning habitat selection by fall chinook and endangered chum salmon in the Ives Island area below Bonneville Dam, and the quality of spawning habitat for fall chinook salmon in the upper Snake River. 

Previous Employment

From December 1989 through September 1999, Mr. McMichael was the Species Interactions/Ecological Risk Assessment Biologist, Ecological Interactions Team, Washington Department of Fish & Wildlife, Ellensburg, Washington.  Work included the design and implement of experimental species interactions research.  Research areas include hatchery-wild interactions, electrofishing injury and methods development, trapping of anadromous and resident fishes in fishways at dams and with mobile traps, and predator-prey relationships. 
Expertise

Mr. McMichael is considered a regional expert in salmonid behavior, with emphasis on hatchery-wild interactions and competition experiments that have been widely published. Electrofishing injury is another area of expertise for Mr. McMichael. He has participated in the regional forums to evaluate/establish electrofishing criteria for sensitive/listed fishes. The wide range of projects Mr. McMichael has managed or been involved in has given him a good understanding of the complex linkages between biotic and abiotic factors and their interactions as well as a unique ability to identify management options to address aquatic problems.  Mr. McMichael has extensive experience capturing Yakima River spring chinook salmon by angling.
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Richard S. Brown, Ph. D, Pacific Northwest National Laboratory

Dr. Brown is an expert in the use of both conventional and electromyogram radiotelemetry.  He has done extensive field and laboratory research examining how activity of fish is influenced by environmental factors.  He has also done multiple studies examining the swimming capacity and energy expenditures of riverine fish under varying environments.  Dr. Brown has designed and experimented with numerous antenna designs and transmission technologies using both underwater and aerial antennas to locate and log signals in difficult and harsh environments.  He is familiar with use of antenna arrays to pinpoint fish and monitor small scale movements, as well as using airborne tracking techniques.  He also has done construction, maintenance and troubleshooting of telemetry monitoring stations in remote areas of North America.  Dr. Brown is an expert surgeon, well experienced in implanting transmitters in a wide variety of species and life stages of fish, and has extensive experience implanting EMG transmitters.  Dr. Brown has had a variety of project management experience, having owned and operated his own consulting company for several years. 
Education:

*
Doctor of Philosophy, December 1999

Biology, University of Waterloo, Waterloo, Ontario

*
Master of Science, June 1994, Zoology, University of Alberta, Edmonton

*
Bachelor of Science, December 1988 


Wildlife and Fisheries Sciences, South Dakota State University, Brookings

Work Experience:
2000-

Post-doctoral fellow, Ecology group, Pacific Northwest National Laboratory, Richland, WA.  

1993-96  

Owner, FRM Environmental Consulting Ltd., Edmonton, AB

1990-91 
   
Research Assistant, South Dakota Cooperative Fish and Wildlife 



Research Unit, Brookings SD. 

1990
Research Technician, Alabama Cooperative Fish and Wildlife 


Research Unit, Auburn University, Auburn, AL. 

Most relevant publications
Brown, R. S., G. Power, and S. Beltaos.  2001.  Winter movements and habitat use of riverine brown trout, white sucker and common carp in relation to flooding and ice break-up.  Journal of Fish Biology 59(5):1126-1141.

Brown, R. S.  1999.  Fall and early winter movements of cutthroat trout, Oncorhynchus clarki, in relation to water temperature and ice conditions in Dutch Creek, Alberta.  Environmental Biology of Fishes 55:359-368. 

Brown, R. S., S. J. Cooke, W. G. Anderson, and R. S. Mckinley. 1999.  Evidence to Challenge the "2% Rule" for Biotelemetry.  North American Journal of Fisheries Management 19:867-871.

Brown, R. S. and W. C. Mackay. 1995. Spawning ecology of cutthroat trout (Oncorhynchus clarki) in the Ram River, Alberta. Canadian Journal of Fisheries and Aquatic Science 52:983-992.

Brown, R. S. and W. C. Mackay.  1995.  Fall and winter movements of and habitat use by cutthroat trout in the Ram River, Alberta.  Transactions of the American Fisheries Society 124:873-885


KENNETH D. HAM, Senior Research Scientist, Battelle, Pacific Northwest National Laboratory

Education
Ph. D.
Ecology, University of Tennessee, Knoxville, 1994. 

M. S.
Wildlife and Fisheries Sciences, Texas A&M University, College Station, 1989

B. S.
Wildlife and Fisheries Sciences (Zoology minor), Univ. of Tennessee, Knoxville, 1986

Current Employer

Battelle, Pacific Northwest National Laboratories

Current Responsibilities

Dr. Ham has been leading the effort to develop a hydraulic-physical model of chinook salmon smolt stranding in the Hanford Reach of the Columbia River (BPA). Dr. Ham is also working on several COE projects; development of software to standardize hydroacoustic evaluations at Columbia River dams, evaluating the sensitivity of hydroacoustic fish passage estimates to errors in input data, statistical evaluation of lamprey behavioral in relation to fish guidance screens; and hydroacoustic evaluation of passage at John Day Dam.

Previous Employment

From November 1996 through May, 2000, Dr. Ham was the Ecological Risk Containment Biologist, Ecological Interactions Team, Washington Department of Fish & Wildlife, Ellensburg, Washington.  Work included the design and implementation of a monitoring program to evaluate the effects of hatchery operations on non-target species in the Yakima River Basin. 
Expertise

Dr. Ham has developed a regional reputation for his expertise in designing monitoring programs to detect change in fish populations. His work on the statistical power of monitoring programs has been published in peer-reviewed journals. He has also published several articles on the response of fish and fish populations to environmental factors. Dr. Ham’s expertise in monitoring and in how fish respond to their environment provide a basis for designing practical approaches to evaluate fish responses to stressors.
Selected Publications
Ham, K.D. and T.N. Pearsons. 2001. A Practical Approach for Containing Ecological Risks Associated with Fish Stocking Programs. Fisheries 26(4): 15-23.

Ham, K.D. and T.N. Pearsons. 2000. Can reduced salmonid abundance be detected in time to limit management impacts? Canadian Journal of Fisheries and Aquatic Sciences 57: 17-24. 

Adams, S.M., K.D. Ham, and R.F. LeHew. 1998. A framework for evaluating organism responses to multiple stressors: mechanisms of effect and importance of modifying ecological factors. Chapter 3 In: J.J. Cech, B.W. Wilson, and D.G. Crosby (eds.), Multiple Stresses in Ecosystems. Lewis Publishers, Boca Raton, FL.

Ham, K.D., S.M. Adams, and M.J. Peterson. 1997. Application of multiple bioindicators to differentiate spatial and temporal variability from the effects of contaminant exposure on fish. Ecotoxicology and Environmental Safety 37:53-61.

Adams, S.M., K.D. Ham, and J.J. Beauchamp. 1994. Application of canonical variate analysis in the evaluation and presentation of multivariate biological response data. Environmental Toxicology and Chemistry 13:1673-1683.

Letter of Support from the Yakama Nation:
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Confederated Tribes and Bands ‘ Established by the
of the Yakama Nation Treaty of June 9, 1855

June 3, 2002

Bonneville Power Administration
Northwest Power Planning Council

RE: FY 2003 Provincial Project Review

To Whom It May Concern: -
Staff at the Batrelle/Pacific Northwest National Laboratory requested Yakama Nation review and support of the -
attached proposal entitled, “Determination of post-release survival of spring chinook salmon in a mark-selective
sport fishery,” The Yakama Nation for many years has expressed the opinion that a systematic approach to
research on this issue is long overdue. As the proposal correctly states, the assessment of post-release survival
of sport-caught salmon (including steelhead) has been identified regionally as a critical information gap, and
the National Marine Fisheries Service (NMFS) has identified this issue as & high priority information need in
the “reasonable and prudent alternatives” section of their most recent Biological Opinion on Columbia Basin
hydrosystem operations. Members of my fisheries staff have reviewed this proposal and recommend the
Yakama Nation’s support.

The proposers of this project are attempring to design research that will be applicable Columbia Basin-wide.
While this is a Jaudable goal, our reading of the literature suggests that hooking mortality rates are highly site-
specific and dependent on such key variables as water temperature, handling skill, gear type, and fish condition.
Developing a general model of hooking mortality is a worthy goal that likely will require a multi-year effort
and need to encompass other methods, species, and areas of the Columbia Basin,

We feel that assessment of post-release survival in mark-selective sport fisheries is a critical management
uncertainty that warrants immediate attention. A systematic research approach eventually needs to address the
above issues. The attached proposal, if viewed as the beginning of a long-term, comprehensive effort to
address these issues, warrants your support and funding approval..
Sincerely, .

\_vj(‘/‘”"';‘?‘;“""/%
Sam Jim Sr., Chairman

Fish, Wildlife, and Law and Order Commitiee
Yakama Tribal Council

ce:  YKFP Policy Group

Geoff McMichael — Battelle
Lynn Hatcher - FRMP

Post Office Box 151, Fort Roud, Toppenish, WA 98948 (509) 865-5121




Letter of support from the WDFW.
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Fish Program, Fish Management Division


Region 3 Headquarters, 1701 S. 24th Ave., Yakima, WA 98902


Phone: (509)-457-9330  Fax: 575-2474  E-mail: eastejae@dfw.wa.gov

June 4, 2002
Geoffrey A. McMichael

Battelle, Pacific Northwest National Laboratory

P.O. Box 999, K6-85

Richland, WA 99352

SUBJECT:   FY2003 NWPPC F&W Plan Project Proposal - “Determination of post-release survival of spring chinook salmon in a mark-selective sport fishery”

Dear Mr. McMichael:

The Washington Department of Fish & Wildlife’s (WDFW) Region 3 Fish Management Division staff have reviewed PNNL’s proposal to study the long-term, post-release survival of Yakima River spring chinook caught in the mark-selective sport fishery.  We consider this proposed research to be critical to WDFW’s objective of providing terminal area salmon fishing opportunity for all citizens, consistent with protection and continued rebuilding of naturally-reproducing stocks.  

The mark-selective fishery for adipose-clipped, Yakima/Klickitat Fisheries Project (YKFP) hatchery spring chinook was adopted in 2002 to address concerns expressed by the NWPPC’s Independent Science Review Panel (ISRP) about mixed stock fishery impacts (fishing mortality on supplemented Yakima R. vs. unsupplemented Naches/American R. stocks) and hatchery : wild adult proportions on the upper Yakima R. spawning grounds. While WDFW agreed with the ISRP that these are valid concerns, we are uncertain that the requirement that sport fishermen release wild, adipose-intact fish will translate to increased survival and successful spawning in September.  The very restrictive hook requirement (one, single pointed barbless hook with 3/4 inch or less hook gap) for all types of fishing (bait or lures) is intended to minimize damage to unmarked fish and promote successful release, however, we have no data to support the efficacy of this terminal gear restriction.  This proposed research will answer these questions and allow us to refine fishery management alternatives.  In addition, public support for the mark-selective sport fishery will improve if scientific data shows that regulations can be crafted that are effective in increasing the numbers of unmarked, wild spawners.  If the proposal is approved, WDFW regional fish program staff will provide assistance to PNNL to assure the study is successful.
Sincerely,
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John A. Easterbrooks, Regional Fish Program Manager
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