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Title
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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

New, 23 mm PIT tags allow a much longer read range than standard 12 mm tags.  This technology also allows the construction of large antennas (at least 1 m x 4 m) that do not constrict fish movement and can scan entire stream widths.  Applications of this technology include, but are not limited to: examining seasonal movements of juveniles, estimating winter survival, migration timing between two or more stationary systems, overall migratory run timing to and between passage structures, monitoring fine-scale spatial movements to assess microhabitat preference variables, and monitoring smolt to adult survival.  However, this long-range PIT tag technology has not been used in the Pacific Northwest.  The 1994 Fish and Wildlife Program and various NMFS Biological Opinions have identified the need to monitor and evaluate various aspects of salmonid biology.  This project will demonstrate the utility of these new methodologies implemented to monitor and evaluate aspects of the freshwater life stage of native, non-native and resident fishes. A stationary fish detection system will be constructed to scan for PIT tagged fish over the entire width of a creek at all discharge levels without obstructing the path of the fish (see Appendix Fig 1a).  A portable detection system, used much like an electrofisher, but without disturbing the fish, will be constructed and used to monitor individual movements and habitat use.  Abernathy Creek, Longview, WA, will be used to demonstrate the utility of these methodologies for monitoring instream smolt survival and outmigration timing remotely without depending on traditional smolt screw traps.  Applicability of these methodologies in monitoring freshwater life history characteristics and estimating population sizes of juvenile coho salmon and steelhead will be examined.  System validation and efficiency, tag retention, and effect on growth will be determined.

b. Technical and/or scientific background

Evaluation of restoration and recovery programs involves monitoring biological characteristics of species throughout their life cycles.  For Pacific salmonids this includes monitoring freshwater habitat use and migrations.  Resolving patterns of migrations and behavior requires methodologies that minimize alteration of natural behaviors and are effective under changing environmental conditions, e.g. high river flow.  Traditional methods of assessing individual migration patterns include fixed traps, mark-recapture, and telemetry.  At high water levels and leaf debris loads (when many salmonid juveniles are likely to migrate) fixed traps are susceptible to wash-out.  At lower flows, traps may influence migratory behavior.  Fixed traps also provide only gross measures of migration timing (e.g. daily counts) and are inappropriate for resolving finer-scale aspects of migration.  Mark-recapture techniques are labor intensive and involve two capture and handling events.  Telemetry usually involves extensive tagging and handling effects may influence behavior.  Concerns over conventional telemetry tag weight and tag size in relation to fish buoyancy and fish size may necessitate selective use of larger individuals to minimize behavioral effects.  Also, the cost of telemetry equipment can be prohibitive when large numbers of fish need to be monitored.

These limitations of traditional fish monitoring methods therefore make it difficult to assess large numbers of individual fish moving in the natural environment.  Over the last decade passive integrated transponder (PIT) technology has facilitated affordable mass marking.  This technology has been used to monitor migration through small orifices, primarily at dams (Prentice et al. 1990 a&b; Giorgi et al. 1997), and is not new to the Columbia River Basin (CRB).  The PIT systems applied in the CRB currently use 12 mm PIT tags.  Because 12 mm PIT tag have limited detection ranges (18 cm maximum in water), these systems have the major disadvantage of having to restrict fish movement through a small area.  Field applications of 12 mm tag technology have been limited (Armstrong et al. 1996; Armstrong et al. 1997) and most applications have been restricted to hydroelectric structures (Prentice et al. 1990a) and laboratory applications (Jenkins & Smith 1990; Fängstam 1993; Brännäs et al. 1994; Muir et al. 1994; Alanärä & Brännäs  1997).

New, larger PIT tags (23 mm length x 3.4 mm diameter; manufactured by Texas Instruments) allow a much longer read range than 12 mm tags (up to 1 m from the antenna loop plane).  In addition, large loop antennas can be constructed (up to 4 m in width by 1.5 m in height).  Long-range PIT tag technology has been developed to monitor movements of fish through large fishway orifices (Castro-Santos et al. 1996); and multiple antenna arrays have allowed comprehensive monitoring of the entire width of a small stream (Zydlewski et al. In Press).  This system has been successfully implemented and validated for continuously monitoring seasonal movements of Atlantic salmon parr and smolts at 93% efficiency (Zydlewski et al. In Press).  Applications of this technology include, but are not limited to: examining seasonal movements of juveniles, estimating winter survival, migration timing between two or more stationary systems, overall migratory run timing to and between passage structures, monitoring fine-scale spatial movements to assess microhabitat preference variables, and monitoring smolt to adult survival.  However, long-range PIT tag technology has not been used in the Pacific Northwest.

c. Rationale and significance to Regional Programs



The 1994 Fish and Wildlife Program and various NMFS Biological Opinions have identified the need to monitor and evaluate various aspects of salmonid biology.  This project will demonstrate the utility of new methodologies that can be implemented to monitor and evaluate aspects of the freshwater life stage of fishes.  Abernathy Creek, Longview, WA will be used as a model stream for the assessment of this and other new and innovative methodologies applicable to helping the recovery of listed populations throughout the Columbia River Basin.  The new methods will enable remote quantification of freshwater life history characteristics including juvenile winter survival, juvenile migration timing, age at downstream migration, adult migration timing, adult age at return, and smolt to adult return rates.

This project is particularly relevant to objectives identified in Sections 5, 7, and 10 of the 1994 Fish and Wildlife Program.  According to the Coordinated Salmon Production and Habitat Policy (Section 7) immediate efforts to gather data on wild and naturally spawning stocks must be made to expedite recovery efforts.  Hatchery performance standards (Section 7.2A.6), impacts of artificial production (Section 7.1F), and new initiatives for artificial production (Section 7.4A) can be assessed using the methods that will be demonstrated in this project.  Management decisions based on hatchery vs. wild or naturally spawning fishes (coherence with Section 7.1F) can be evaluated with direct instream comparisons of life history characteristics such as migration timing of naturally spawned and artificially produced juveniles and returning adults.   

These methodologies will advance monitoring and evaluation of freshwater life history information needed to improve management and conservation of wild and naturally spawning populations (identified as a need in Section 7.1C).  Baseline information (e.g., time of migration, age at migration, winter survival) gathered with these methods can be compared to post-manipulation situations to assess life history changes associated with modifications in hydropower operation (Section 5.5A.1) or habitat manipulations (Section 7.6).  Under ESA Section 7 when conducting analyses of habitat-altering actions the status and biological requirements of the potentially impacted species and the effects of the action on species must be determined.  In many cases the effects can be monitored and evaluated using these methodologies.  Of particular interest in many cases is the effect on juvenile survival, which is directly quantifiable using these methods.  For example the impact of culvert or road construction on migration timing can be assessed pursuant to NMFS BO on the “Effects of Proposed Culvert Replacement and Road Closure Projects on Trout Creek, Deschutes River Basin, OR” (OSB2000-0199).  The monitoring methods described below can be custom designed for culverts to monitor fish movements.

Baseline freshwater life history information can be collected to determine population status of native species (Section 7.1D) non-native (Section 5.7B.12), weak (Section 7.5E, sea-run cutthroat trout), and resident fish (Section 10).  There is a growing interest in data collection for managing wild and naturally spawning populations.  The Wild and Naturally Spawning Population Policy states that management measures must be developed to maintain life history, morphology and genetic characteristics of wild and naturally spawning populations.  Important aspects of the freshwater portion of anadromous and resident fishes can be collected with these new methods.  Non-indigenous populations can be monitored with these methods, especially for identification of times and places they may be vulnerable to population control.  Resident fish populations, such as bull trout (Section 10.5), can be monitored and evaluated for life history characteristics and habitat utilization.  Also, substitutions of resident fish populations can be monitored for changes in freshwater life history characteristics when mitigating for losses of salmon and steelhead, e.g., above Hells Canyon (Section 10.8C).

d. Relationships to other projects 

A companion innovative proposal, Evaluation of Two Captive Rearing Methods for Assisting with Recovery of Naturally Spawning Populations of Steelhead and Coho Salmon, has been submitted by Campton et al.  Survival estimates and smolt recruitment of juveniles produced with new captive rearing methods will be assessed with the innovative methods described below. Once the feasibility of the innovative methods of these two proposals have been demonstrated AFTC will continue to conduct applied research along these lines to evaluate new hatchery approaches that comply with the Performance Standards required for artificial production.

This proposal will be conducted in collaboration with Alex Haro of USGS/BRD.  Alex and I worked together to develop the TIRIS instream methods described below and in Appendix 1.  We will also be working with Travis Coley of the U. S. Fish & Wildlife Service (USFWS), Lower Columbia River Fisheries Program Office since he has conducted many smolt recruitment surveys in the region.  He will provide expertise in operating and maintaining the more traditional method of monitoring recruitment, the smolt screw trap.  Jeff Johnson of Smith-Root, Inc. has been working with the staff at Abernathy Fish Technology Center to implement collection of naturally spawning fish.  Jeff has extensive training that allows him to electrofish juvenile salmonids without injury.  This expertise is essential for the project.  To collect naturally spawned juveniles from Abernathy Creek we will need to apply to the state of Washington for scientific collection permits.  If necessary, we will also submit to the USFWS a scientific permit application supplement. 

e. Proposal objectives, tasks and methods

Objectives
 

Objective.  Apply new and innovative monitoring methodologies to identify freshwater life history characteristics of naturally spawning populations of Pacific salmon and steelhead.  

Hypothesis:  New PIT tag based remote monitoring methods can be applied to monitor Pacific salmon and steelhead freshwater movements and habitat use.  

This project is designed to establish and evaluate two new applications of PIT tag monitoring.  Methods will be established and evaluated using a model stream.  Abernathy Creek will be used to demonstrate the utility of new methods for monitoring instream smolt survival and outmigration timing remotely without depending on traditional smolt screw traps.  Applicability of the methods in monitoring freshwater life history characteristics and estimating population sizes of coho salmon and steelhead will be examined.  These methods will also be applied in a concurrent effort to establish appropriate management strategies (e.g., those being tested in the companion BPA proposal submitted by Campton et al.) for maintaining or restoring these stocks.  Juvenile winter survival, juvenile migration timing, age at downstream migration, adult migration timing, adult age at return, and smolt to adult return rates will be monitored.  Additional biological returns will include quantifying juvenile and adult size, age, and abundance.  The critical assumption of this objective is that juveniles in Abernathy Creek can be successfully monitored using these methods.  Products from this work will include a USFWS internal report documenting the current status of the coho salmon and steelhead populations in Abernathy Creek and peer-reviewed journal publications documenting the feasibility of this method for Pacific Northwest applications.  


Tasks and Methods
 

Task a.  Design, construct, and test stationary and portable monitoring systems.  Mar 2001 – Aug 2001. 

Scope:  These stationary and portable monitoring systems can be used to remotely monitor all PIT-tagged fish moving past a single point in many small streams.  Systems can be designed to monitor fish to evaluate the recovery of listed populations.
Approach:  Abernathy Creek has naturally spawning populations of coho salmon and steelhead.  Juvenile and adult coho salmon have been observed in Abernathy Creek each fall.  The Washington Department of Fish and Wildlife conducts spawner surveys for steelhead each year.  However, detailed information about juvenile life history characteristics, especially coho, is largely unknown.  We will use new passive monitoring methods to establish the following for coho salmon and steelhead:  juvenile size and age in the fall, winter survival, out-migration timing, age at migration, and stream use.  


Quantification of freshwater life history characteristics, especially out-migration timing, is currently limited by high water situations.  High water conditions present in winter, make it difficult to assess winter mortality, and in spring, make it difficult to monitor downstream migration timing.  New long-range PIT tag technology has recently been developed to monitor movements and stream use of juvenile Atlantic salmon (Zydlewski et al. In Press).  This technology has not been applied in the Pacific Northwest.  The stationary detection system can monitor the entire width and depth of a stream for PIT tagged fish, even under high water conditions.  This allows continuous (all year at a 100 ms resolution) monitoring past a single point in a stream. The stationary system is rarely restricted by climatic conditions that limit or preclude the use of flat-bed arrays, traps, weirs, snorkeling surveys, and electrofishing.  A portable detection system, used much like an electrofisher but without disturbing the fish, has been developed to monitor individual movements within a stream.  This allows exact location information for fish that do not move with high water events or at the end of a predicted migration. 


The combination of stationary and portable systems reduce the need to rely on smolt traps for smolt recruitment information, provide a more reliable technique for monitoring stream movements of PIT tagged fish, and eliminate the need for using radio telemetry in small streams.

Methodology:  Spring 2001-Summer 2001:  Two stationary PIT tag detection systems will be designed and constructed on Abernathy Creek.  Designs used at the USGS/BRD Conte Anadromous Fish Research Center, Turners Falls, MA will be modified for Abernathy Creek applications.  Systems require tagging fish internally with 23 mm long, 3.4 mm diameter, 0.6 g (in air) PIT tags (Texas Instruments model RI-TRP-RRHP; available from Texas Instruments, Dallas, TX 75243):
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These systems are best constructed where small streams under high flow conditions are constricted to flow through a defined region, such as under bridges or in culverts.  Abernathy Creek has 17 such areas available:  







Areas 1 and 2 above have been identified as ideal for constructing stationary monitoring systems.  Two systems will allow us to determine whether fish are moving up or downstream.  

Present antenna designs have been improved for higher reliability from those detailed in the Appendix.  The entire flow volume will be scanned at all discharge levels without obstructing the path of the fish (see Appendix Fig 1a).  Prototype antennas will be constructed as open coil inductor loops with PVC-coated 12-gauge multistrand wire strung through 2.5-cm PVC pipe.  Each antenna will be connected to a Texas Instruments TIRIS S-2000 reader that emits a 134.2 kHz electromagnetic energizing signal through the antenna (for more details of the system see Castro-Santos et al. 1996).  Readers and computers will be powered by an AC power supply (site 1) and two 12-V deep cycle marine batteries (60 ampere hours; site 2).  Tests will be conducted to determine the feasibility of using a solar trickle charger for the system operating on DC power.  One datalogging computer (PC) will receive serial data output from two readers at each site.  A custom program will display and log detected tag IDs and date and time of detection.  The readers, batteries and/or power supplies, and PCs will be contained within a weather-proof box located outside of the immediate flood zone of the creek.  The antennas interrogate tags every 100 ms.  Data will be retrieved from the PCs on a weekly basis.  Initial testing will also include feasibility testing of remote satellite or cellular uplink for data retrieval. 


A portable detection system will be designed and constructed using a TIRIS S-2000 reader powered by a sealed 12 V battery (see Appendix Fig. 1b).  The reader will be connected to an antenna wand 2 m in length with an open coil inductor loop 0.5 m in diameter attached to the end.  The antenna wand will be constructed of 12-gauge PVC-jacketed multistrand wire to form the antenna circuit that will be fitted inside 1.5 cm (loop) and 2.5 cm (wand) diameter PVC pipe.  A palmtop computer (HP 1000CX) will receive, display, and store serial data output from the reader.  The reader and battery will be enclosed in a plastic housing carried in a small aluminum frame backpack.  The palmtop computer will be programmed to produce an audible tone whenever tags are detected.  

Stationary system validation will be conducted using three methods.  A smolt trap will be operated downstream of the stationary system at AFTC (details in Task b).  A double antenna system will be set up at AFTC where two antennas will be placed within 100 m of each other.  One antenna will be operated with AC power and the other with DC.  The AC operated system should be more reliable than the DC system but relative reliability will be evaluated in order to provide a measure of the reliability of remotely operated DC systems.  The portable detection system will be used to monitor fish location throughout the stream.  If fish move past any stationary system without being detected (and stay in the drainage) they will be located.  

Tag retention and effects of growth will be assessed in Task b.  Both systems will be tested for tag detection efficiency (neutrally buoyant drifters containing tags, drifted through the antennas at different velocities and depths) and range (approaching the antennas from all angles with tags).

Task b:  Application of new and innovative methodologies (portable and stationary detection systems) for monitoring life history characteristics of coho salmon and steelhead in Abernathy Creek.  Aug 2001 – Jun 2003.

Scope:  Once adequately evaluated, these innovative methods for monitoring populations of salmonids can be applied region-wide.  At the finest level this strategy, has the potential of maintaining or restoring populations of coho salmon and steelhead in Abernathy Creek.  On the largest scale, monitoring systems can be designed for remote locations throughout the region to monitor restoration and recovery efforts for locally adapted stocks.
Approach:  Innovative methodologies will be applied in Abernathy Creek to establish information on stream use, juvenile migration timing, and age at migration.  Since an initial tagging event is required, it will be designed to estimate the juvenile population size.  At this time individual biological information will be collected from all fish.  Temperature and depth loggers will be used to assess temperature and flow conditions during migration.
Methodology:  Late Summer 2001-Fall 2001: Up to 1000 juvenile coho salmon and 1000 juvenile steelhead will be electrofished from Abernathy Creek, tagged internally with individually coded 23 mm PIT tags and released back into the general area of capture.  Juveniles will be captured from 3 discrete reaches of the Creek, sites a, b, and c above.  Electrofishing will involve 3-pass removal of block-netted sites.  This technique will allow us to tag as many fish from each reach as possible and estimate densities and biomass by depletion (Zippin 1958).  At the time of electrofishing length, weight, and scale samples will be collected from all fish.  Scales will be analyzed for age (DeVries and Frie 1996).  Monitoring of fish movements will be initiated immediately after tagging.  Antenna efficiency tests will be conducted biweekly at each antenna.  Applications will need to be submitted for the necessary permits for collecting and tagging juvenile coho salmon from Abernathy Creek.


To test for tag retention and tag recovery in the field we will also double mark a group of juveniles.  Approximately 200 coho salmon and 200 steelhead will receive a double mark, a PIT tag and an anal fin paint mark. Another 200 of each species will receive a paint mark and no PIT tag.
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  PIT tag retention will be assessed in the spring at a smolt trap (rotary screw trap) operated downstream of the stationary detection system.  We will also test for tag retention and effects on growth and survivorship by PIT tagging 100 coho and 100 steelhead and monitoring them in a flow-through tank at AFTC.

Fall 2001-Summer 2002:  Monthly surveys will be conducted with the portable detection system.  Juvenile stream use will be identified by locating all PIT tagged fish.  During this time period there will also be a continuous record of those fish passing the stationary detection system.  Once fish pass that system they do not necessarily leave the creek (as would be assumed if using a smolt trap) but re-entrance to the system can be identified as upstream movement.

A rotary screw trap will be operated downstream of AFTC from the end of February to the beginning of June.  All captured smolts will be identified to species, counted, and released.  A subsample of smolts will be anal paint marked and released upstream of the trap in order to estimate trap efficiency.  Smolt production will be estimated from the percentage of recovered paint marked fish.

Fall 2002 – Summer 2003:  Repeat monitoring from Year 1.

System validation:  The double antenna system located at AFTC will provide an idea of the reliability of remotely operated systems.  Smolt production estimates from the antenna systems will be compared with the smolt trap to quantify effectiveness of passively monitoring migration at stationary systems.  Tag retention and growth information will be used to determine estimates of tag loss and how tags may affect juvenile fish growth.

Results:  Basic life history information: length, weight, and age in the fall will be collected for naturally spawned coho salmon and steelhead juveniles.  Movements past the stationary system in the fall and winter will allow us to determine if and when juveniles are being flushed out of the system with freshets.  Movements past the system in the spring will provide descriptive information on winter survival, timing of the smolt migration, and the age of the fish leaving the creek.  Based on both the stationary and the portable systems estimates of winter survival and parr-smolt recruitment will be determined.  The portable system will provide quantification of the number of fish residualizing in the creek.  Survival and smolt recruitment will be related to biotic (initial size, maturation, condition) and abiotic (temperature and flow conditions) factors.  All of this information can be used to evaluate natural population characteristics.

Task c.  Use new methods to monitor adult returns of coho salmon and steelhead to Abernathy Creek.  Fall 2002-Fall 2005.

Scope:  The ultimate test of a monitoring system is return of adults.  Although the numbers of juveniles tagged in this study are unlikely to result in substantial adult returns the stationary detection system will be continuously run and monitored.  Therefore, future adult returns past the antenna will be detected.

Approach: The timing of adult coho salmon and steelhead return to Abernathy Creek can be coincident with fall high water conditions.  This means redd counts for these fish are virtually impossible due to the dangerous conditions and high turbidity.  The established stationary detection systems will be continuously run through the year to monitor for adult returns.  As a back up, AFTC is equipped with an electric weir that can be used to divert adults into a holding pond.  We will be able to count and pass all adult fish entering AFTC.
Methodology:  Anecdotal observations have identified the timing of adult coho salmon passage at AFTC to begin with the first fall freshet event.  Winter run steelhead approach Abernathy in March and April.  For coho, the electric weir will be operated from late September until there is one consecutive week of coho adults not entering the holding pond.  Similarly for steelhead, the electric weir will be operated from early March until the numbers of adults drops off.  Adults will be removed from the holding pond, measured, scale sampled, and placed back in the Creek above the electric weir.  Data collected will include PIT identification, adult size (length and weight), age, and the timing of the adult migration into the Creek.  This will provide information on adult return rates, efficiencies of the PIT stationary detection systems, and creek migration rates.
f. Facilities and equipment

Abernathy Fish Technology Center in Longview, WA will provide the necessary laboratory and office space to fulfill all aspects of this study.  Hatchery space is available for maintenance and monitoring of fish used for PIT tag retention studies.  The electric weir at AFTC will be operated when needed to assess adult returns.  Smith-Root, Inc. in Vancouver, WA will be subcontracted to provide personnel and equipment for capturing juveniles using electrofishing techniques.  USGS/BRD, Conte Anadromous Fish Research Center will provide technological support for TIRIS system applications.  
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Section 4. Key personnel

Name                        Employer          
Title                                          Hours to be funded

Gayle Zydlewski      USFWS 


Research Fisheries Biologist

1290

Duties:  PIT tagging, detection system implementation and monitoring, assessment of migratory behavior, data analysis, and report preparation.

Jeffrey Johnson

Smith-Root, Inc.
Senior Scientist





160






Duties:  Capture, tagging of juveniles, data analysis and report preparation.


Alex Haro


USGS/BRD


Research Fisheries Biologist

80

Duties:  Technical support for TIRIS antenna design, construction, and software applications.

Travis Coley

USFWS


Research Fisheries Biologist

50



Duties:  Training and supervision of rotary trap operations.


Gayle Barbin Zydlewski, Behavioral Physiologist

Experience

1999-Present:  Research Fisheries Biologist, USFWS, Abernathy Fish Technology Center,

                           Longview, WA

Current Responsibilities:  To develop innovative fish culture methods in support of restoration and recovery initiatives; investigate relationships between juvenile rearing strategies and adult return rates at Regional fish hatcheries; determine the effects of modifications and enhancements to hatchery rearing environments on fish growth, behavior, and survival; develop new approaches to investigate the extent of interactions between hatchery-reared and wild fish; and evaluate restoration and recovery strategies for certain populations in decline.  These duties revolve around the use of behavioral (assessment of downstream movements of smolts) and physiological (biochemical and endocrine) techniques to assess the above listed strategies.

1997-1999:  Postdoctoral Research Associate, USGS/BRD, Conte Anadromous Fish 

                    Research Center, Turners Falls, MA
Responsibilities:  I conducted research to determine whether environmental factors which control the physiology of smolting also affect downstream migratory behavior of Atlantic salmon smolts. I also worked to determine the influence of endocrine changes (exogenous thyroid hormones, cortisol, growth hormone, prolactin) throughout smolting and the initiation of downstream migration.  This research involved maintenance of Atlantic salmon parr and smolts for experimental studies, technical training in fish physiology (nonlethal gill biopsies, Na+-K+ ATPase activity assays, radioimmunoassays, ion analysis) and development of passive integrative transponder (PIT) systems for quantifying behavior in the laboratory and field. 

Education:     School                                     


Degree and Date Received
 
          Southeastern Massachusetts University 

B.S., 1990
 
          University of Rhode Island




M.S., 1992


          University of Maine






Ph.D., 1996

Expertise:
Examining behavior and physiology of migration.  This includes design of behavioral monitoring systems and analysis of data collected with these systems.  Experience in integrating physiological and behavioral aspects of migration of diadromous fishes as detailed above.

Publications:

Zydlewski, G.B., A.J. Haro, K.G. Whalen, & S.D. McCormick.  In Press.  Performance of stationary and portable Passive Transponder (PIT tag) detection systems for monitoring fish movements in streams and rivers.  Journal of Fish Biology.

Zydlewski, G.B., S.D. McCormick, & A.J. Haro. in review. The role of temperature in downstream migratory behavior of Atlantic salmon smolts.

Barbin, G.P., S.J. Parker, & J.D. McCleave. 1998. Olfactory clues play a critical role in the estuarine migration of silver-phase American eels. Environmental Biology of Fishes 53: 283-291.

Barbin, G.P. 1998. The role of olfaction in homing and estuarine migratory behavior of yellow-phase American eels. Canadian Journal of Fisheries and Aquatic Sciences 55: 564-575.

Barbin, G.P. & J.D. McCleave. 1997. Fecundity of the American eel at 45°N in Maine, U.S.A. Journal of Fish Biology 51(4): 840-847.



Alexander J. Haro, Research Fisheries Biologist

Education and Degrees:

BS, University of Michigan; Biology, 1981

MS, University of Rhode Island; Zoology, 1984

PhD, University of Maine; Zoology, 1989

Recent Professional Experience:

1991-present
Ecologist and Section Leader, Fish Passage Biology Section, S. O. Conte Anadromous Fish Research Center, U.S. Geological Survey – Biological Resources Division, Turners Falls, Massachusetts

Current Responsibilities: Principal Investigator and Section Leader for the Fish Passage Biology Section at CAFRC.  Responsible for conducting multidisciplinary research on behavior and performance of migratory (anadromous, catadromous and riverine) fishes, hydraulics, and passage that has the potential to enhance fisheries resources and protect endangered species.   Studies concentrate on factors influencing behavior and passage of migratory fishes, especially with reference to upstream and downstream fish passage structures in the Northeast.

1991-present
Adjunct Associate Professor, Department of Organismal and Evolutionary Biology; Department of Natural Resources Conservation, University of Massachusetts

Responsibilities: Advisor for graduate and undergraduate students, teaches seminars in fisheries biology and animal behavior, serves on administrative committees and workgroups.

Certification: Certified Fisheries Biologist, American Fisheries Society (1985-present)
Expertise:
Primary areas of expertise include extensive knowledge of fisheries science, fish biology, and behavior, including responses of fishes to hydraulic and physical environments, sensory and motor capabilities, motivation, hydrodynamics, swimming performance, physiology, migration, and life histories.  Technical knowledge includes experimental design, ethological methods, statistical analysis of complex behavioral datasets, electronic instrumentation and data acquisition.

Recent Publications:
Castro-Santos, T., A. Haro, and S. Walk. 1996. A passive integrated transponder (PIT) tag system for monitoring large orifices in fishways. Fisheries Research 28: 253-261.

Haro, A., M. Odeh, J. Noreika, and T. Castro-Santos. 1998. Effect of water acceleration on downstream migratory behavior and passage of Atlantic salmon smolts and juvenile American shad at surface bypasses. Transactions of the American Fisheries Society 127: 118-127.

Haro, A., M. Odeh, T. Castro-Santos, and J. Noreika. 1999. Effect of slope and headpond on passage of American shad and blueback herring through simple Denil and deepened Alaska steeppass fishways. North American Journal of Fisheries Management 19: 51-58.

Haro, A., W. Richkus, K. Whalen, A. Hoar, D. Busch, S. Lary, T. Brush, and D. Dixon. 2000. Population decline of the American eel: Implications for science and management. Fisheries 25(9):7-16. 

Roussel, J-M., A. Haro, and R. A. Cunjak. 2000. Field-test of a new method for tracking small fishes in shallow rivers using passive integrative transponder (PIT) technology.  Canadian Journal of Fisheries and Aquatic Sciences 57(7): 1326-1329.

Jeffrey Randall Johnson

Experience:
Senior Scientist, October 1998- Present
Smith-Root, Inc. 14014 NE Salmon Creek Ave., Vancouver, WA 98686
Responsibilities:  Investigate electrofishing techniques for the purpose of quantifying and minimizing injuries to target and non-target fish species.  Provide scientific opinions to Smith-Root engineers regarding design and use of Smith-Root products. 

Fisheries Technician, August 1998-September 1998

Olsten Staffing Services, 121 SW Salmon, Portland, Oregon 97204

Responsibilities:  Analyze Lake Billy Chinook (central Oregon) hydroacoustic and life history fishery data in collaboration with Oregon State University and Portland General Electric scientists.  

Fisheries Research Assistant, March 1998-July 1998

Dept. Fisheries and Wildlife, 104 Nash Hall, Oregon State University, Corvallis, Oregon 97331

Responsibilities:  Field collection of Lake Billy Chinook, Redband Trout fishery data.  Deploy and monitor fish traps dispersed throughout the lake basin. Daily data collection and documentation collected from Redband and Bull trout, other salmonids, and peripheral fish species.

Natural Science Research Associate I, March 1997-April 1998
Cooperative Institute for Limnology and Ecosystems Research, 2200 Bonisteel Blvd, 

University of Michigan, Ann Arbor, MI 48109

Responsibilities:  Maintain data management system for Lake Michigan and Saginaw Bay, Lake Huron aquatic contaminant programs.  Field collection and processing fish, zooplankton, phytoplankton and benthos for food web mapping and contaminant bioaccumulation and biomagnification studies.

Natural Science Research Assistant II, September 1994-March 1997
Cooperative Institute for Limnology and Ecosystems Research, 2200 Bonisteel Blvd, 

University of Michigan, Ann Arbor, MI 48109

Responsibilities:  Assist in developing new field techniques to examine effects of the non-indigenous zebra mussel on energy flow and nutrient cycling through food webs.  Plan, organize and carry out field experiments and collections of aquatic biota. 

Education:
Master of Science, Eastern Michigan University, Ypsilanti, MI 48197, August 1998

Bachelor of Science, Eastern Michigan University, Ypsilanti, MI 48197, April1992

Travis C. Coley



Work Address:



Columbia River Fisheries Program Office



U. S. Fish and Wildlife Service



9317 Highway 99, Suite I



Vancouver, Washington 98665



360-696-7605



travis_coley@fws.gov
Education:
B.S.  (1976) Fisheries Science (zoology minor), Mississippi State

University

M.S.  (1979) Fisheries Resources, University of Idaho

Experience:
1991- present
Team Leader, Habitat and Natural Production Team, Columbia River Fisheries Program Office, U.S. Fish and Wildlife Service

Supervise a staff of 12 biologists and technicians working primarily on habitat assessment, habitat restoration, and fish population assessment and monitoring. Principal investigator on the following studies: 1) Factors Limiting Chum Salmon Populations in the Columbia River Gorge; 2) Habitat Use and Population Dynamics of Lamprey in Cedar Creek; 3) Biological Verification of the Rosgen Stream Restoration Method.

1986 - 1991
Assistant Project Leader, Idaho Fisheries Resources Office, U.S. Fish and Wildlife Service, Ahsahka, Idaho.

Principle duties consisted of hatchery evaluations, supplementation and natural production investigations.

1978 – 1986
National Marine Fisheries Service, Northwest and Alaska Fisheries Center, Hammond, Oregon.

Conducted fisheries research in the Columbia River estuary and Pacific Ocean.  

Pertinent Publications and Reports: 

Muir, W.D. and T.C. Coley. 1996. Diet of yearling chinook salmon and feeding success during downstream migration in the Snake and Columbia Rivers. Northwest Science 70: (298-305).

Muir, W.D., A.E. Giorgi, and T.C. Coley. 1994. Behavioral and physiological changes in yearling chinook salmon during hatchery residence and downstream migration. Aquaculture: 127(69-82).

Giorgi, A.E., G.A. Swan, W.S. Zaugg, T.C. Coley, and T.Y. Barila.  1988.  Susceptibility of chinook salmon smolts to bypass systems at hydroelectric dams. North American Journal of          Fisheries Management 8:25-29.

McCabe, G.T., Jr., R.L. Emmett, T.C. Coley, and R.J. McConnell.  1988.  Distribution, density and size class structure of Dungeness crab in the river-dominated Columbia River estuary.  Northwest Science 62(5):254-262.

McCabe, G.T., Jr., R.L. Emmett, T.C. Coley, and R.J. McConnell.  1987.  Effect of a river dominated estuary on the prevalence of Crinonemertes errans, an egg predator of the Dungeness crab, Cancer magister.  Fishery Bulletin 85:140-142.

Muir, W.D., J.T. Durkin, T.C. Coley, and G.T. McCabe, Jr.  1985.  Escapement of Dungeness crab, Cancer magister, form crab pots in an estuarine habitat.  North American Journal of Fisheries Management 4:552-555.

Coley, T.C., A.J. Chacko, and G.W. Klontz.  1983.  Development of a lavage technique for sampling Ceratomyxa shasta in adult salmonids.  Journal of Fish Diseases 6:317-319.

Durkin, J.T., T.C. Coley, K.J. Verner, and R.L. Emmett.  1981.  An evaluation of aquatic life found at four hydraulic scour sites in the Columbia River estuary elected for potential sediment disposition.  Proceedings of the National Symposium of Freshwater Inflow to Estuaries, USFWS, San Antonio, TX.  Vol. I:   436-452.

McCabe, G.T., Jr., T.C. Coley, R.L. Emmett, and J.T. Durkin.  1981.  The effects of the eruption of Mt. St. Helens on the fishes in the Columbia River estuary (abstract).  Estuaries 4(3): 247.

Miller, W.H., T.C. Coley, H.L. Burge, and T.T. Kisanuki.  1990.  Analysis of salmon and steelhead supplementation: emphasis on unpublished reports and present programs.  Part I.  Technical Report 1990 to Bonneville Power Administration.  Portland, Oregon.  

T.C. Coley, G.T. McCabe, Jr., R.L. Emmett, and R.J. McConnell.  1986.  Juvenile lingcod outer harbor field survey, Grays Harbor navigation improvement project.  NOAA, NMFS, Northwest and Alaska Fish. Cent., Seattle, WA.  43p.  (Report to U.S. Army Corps of Eng., Contract E86-85-3308).
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