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a. Abstract 
Floodplains associated with major rivers are among the most productive and diverse systems in the world (Junk et al. 1989).  The seasonal influence of the hydrological regimen of the fluvial system is critical (Bayley 1995; Poff et al. 1997; Michener and Haeuber 1998) because its timing and magnitude maintains various successional stages of vegetation across the floodplain (Junk et al. 1989), which in turn maintains biological and physical diversity.  This process also maintains high biological production through rapid turnover of organic matter and nutrients, which results in high yields of fish (Bayley 1991; Bayley 1995) and supports high densities of other fauna, including migratory birds (Junk et al. 1989).  Finally, the nature and timing of surface water connections are clearly important for access by fish.

There are many floodplain restoration projects currently being planned or implemented in the lower Columbia basin.  However, restoration of vegetation and other habitat features cannot be separated from the influence of the hydrological regimen that is largely controlled by precipitation and human activities upstream.  Species utilizing floodplains may survive, but not thrive, under moderate departures from natural flow patterns, because the lack of flooding prevents aquatic biota from accessing the productive, seasonally flooded land in the wet months and also, the augmented flow in the summer that helps dilute effluent discharged into rivers keeps what was once adjacent wetlands inundated further reducing habitat diversity.  However, present flows depart considerably from natural levels in some seasons and these departures vary across systems.  For example, in the Willamette River low flows are maintained at discharges 70% higher natural summer flows, restricting the generation of many wetland plants and associated fauna.  In the Columbia River, however, dam operations result in sharply reduced flows during May and June, when shallow water in accessible floodplains was naturally present and is needed by emergent and submerged vegetation.  This early growth supports invertebrate production, which, in turn supports higher animals, including native fishes and wildfowl.

Among the native species expected to benefit from floodplain restoration are anadromous salmonids, many of which are in peril.  Early results from restoration in aggregate-mined floodplains (Bayley and Baker 2000) indicate that wild chinook salmon and cutthroat trout utilize such areas, particularly in December through May.  Fast growth rates were observed from young chinook, some of which survived in relatively warm water at least through August.  Apart from use of regularly connected off-channel habitats, as also indicated in Western Washington and British Columbian streams (Peterson 1982; Cederholm and Peterson 1988; Swales et al. 1988), large quantities of native fishes were observed to invade briefly flooded fields and woodlands in adjacent floodplains during peak floods in the Willamette valley, and feed heavily on terrestrially derived fauna (Bayley and Baker 2000).  This project will monitor fish use of a variety of floodplain wetland habitats, and evaluate ingress/egress, residence times, growth rates, habitat use and life history diversity of juvenile salmonids in the Lower Columbia River estuary.

b. Technical and/or scientific background
A primary challenge facing both the protection and recovery of listed salmonids is the general lack of data regarding juvenile rearing ecology and their passage capability into and out of floodplain wetlands.  We do not have a good understanding of juvenile salmonid rearing patterns.  Therefore, we do not have a good understanding of the effects and/or benefits to juvenile salmonids from wetland habitat restoration projects.  Many of the restoration techniques we employ are new technology, or new applications of older technology.  In either case, monitoring and evaluation efforts are necessary to guide future restoration efforts, provide high quality wetland habitats and promote the recovery of endangered fish species.

The Lower Columbia River ecoregion has experienced severe floodplain and estuarine habitat alteration and degradation as evidenced by declining salmon stocks and water quality.  Channelization activities and development of the area for timber, agriculture and commercial uses have significantly reduced the amount of wetland and estuarine habitat and compromised the quality of the remaining habitat.  The rapid growth of urban areas in the northwest adds to the plight of wetlands and emphasizes the urgent need for a focused and coordinated conservation effort.  This proposal couples the regional interests of the Oregon and Washington salmon recovery programs, State water quality improvement initiatives, the concept of Fish Refuges, Ducks Unlimited, Inc.’s Continental Conservation Plan, migratory bird conservation efforts, and endangered species recovery with the President’s Clean Water Action Plan.  Several partnering agencies and organizations have existing monitoring and evaluation programs in local areas, and some large-scale habitat restoration has been undertaken.  The Lower Columbia River has the highest concentration of North American Wetlands Conservation Act (NAWCA) funded projects in the northwest, and involves cooperative efforts spanning two states, numerous state and federal agencies, local governments, numerous conservation organizations and private landowners.  The evaluation of fish use and passage from restored wetlands is critical to understanding and implementing a holistic wetland conservation strategy.  This proposal will allow us to monitor several restored wetlands within the Lower Columbia River ecoregion to assess their importance to anadromous fish, and to evaluate the effectiveness of fish passage strategies.   Sampling will consist of seasonal (early winter, late winter, and spring) surveys to document fish distribution and abundance within restored wetlands, and regular trapping of both sides of fishway structures to evaluate fish immigration/emigration patterns.  

Passive approaches to restoration may slow further ecological degradation but cannot restore ecological functions that are currently inhibited by dams that have altered the natural hydrology or dikes that prevent flooding where simply breeching is not an option. Our approach to restoration mimics the natural hydrology in terms of duration and predictability but not magnitude or frequency.  As in most large basins throughout the world, the Columbia River has been altered by flood control and hydroelectric dams, channelization for river navigation, bank armoring, irrigation and wetland drainage for agriculture.  The natural flow regime (Poff et al. 1997, Ward et al. 1999) is critical for sustaining native biodiversity and ecosystem integrity in rivers.  The flood pulse (Junk et al. 1989, Bayley 1995) is essential to enhance diversity and productivity on the floodplain, which we describe as that part of the river-floodplain ecosystem that is regularly flooded and dried and represents a type of wetland.  Hydrological alterations threaten the ecological balance favoring non-native species.  However, it is widely recognized that natural environmental disturbances, that include variation around the natural flow regime, are important for sustaining native species richness and diversity (Reeves, et al. 1995, Resh, et al. 1988, and Stanford and Ward 1992).  

Typically in the Lower Columbia River and other unconfined reaches, water from winter floods and spring runoff would spread out onto the floodplains.  Much of the floodplains were inundated during the winter and spring.  As the water receded in the late spring or early summer, seasonal wetlands would dry up.  Management of the system with water control structures mimics this pattern in that water is retained on the wetland and drawn down in the early summer when the seasonal wetlands naturally dry up and the native seed source re-establishes an early successional wetland community, such as wapato (Sagittaria cuneata) and smartweed (Polygonum punctatum).  These wetlands also provide benefits to a variety of wetland dependent birds, amphibians and reptiles.  This style of water management has been a successful restoration technique for controlling introduced, invasive plant species, such as the reed canary grass (Phalaris arundinacea L.) (Paveglio and Kilbride 2000) while encouraging native plant species (Naglich 1994) and benefiting fur-bearing animals (Chabreck and Hoffpauir 1965), native amphibian (Richter 1997) and waterfowl populations (Reid et al. 1989).  

It is not known, however, if fishes, particularly salmonids, are able to pass through the water control structures or if there is any stranding and/or migration delay of juvenile salmon in the wetlands.  To manage for species diversity, we need water levels to mimic historic hydrological conditions with the capability to manipulate these levels for the specific floodplain being restored while allowing movement of aquatic species.  Passage, stranding and delay of juvenile salmon is a concern due to the many threatened and endangered species of salmonids in the Pacific Northwest, but there are large gaps in our understanding of how salmon historically used this habitat that was once widespread.  Humans altered these systems before baseline data was collected.  Recent literature suggests a benefit to juvenile salmon from using floodplain wetlands as seasonal rearing areas or more transient rest stops on their way to the ocean (Sommers et al. 2001a, 2001b).  We recognize that over the very long term (i.e. several decades or centuries) man-made structures are not a substitute for true hydrological restoration.  They present a short-term option that may increase the probability of survival of threatened stocks and provide a demonstration of the ecological effect of natural flooding.  

c. Rationale and significance to Regional Programs
Wetland restoration in the Pacific Northwest demands adaptive implementation of cutting-edge techniques to meet the challenges offered by the diverse spectrum of conservation opportunities.  The majority of wetland restoration opportunities in the Pacific Northwest occur in the floodplains of major river systems, many of which harbor federally protected species of anadromous and resident fishes.  DU has met the challenge of incorporating fish habitat, passage and protection into project designs, yet few of these applications have been evaluated sufficiently to document the benefits to fish.  In the fall of 2000, DU launched a fisheries monitoring program to evaluate three specific wetland projects and their impacts on fish.  This effort has already yielded valuable information and created new partnership opportunities.  
General ecological attributes of salmonid use of wetlands are, at best, poorly understood.  Available information suggests that wetlands are productive foraging grounds, that even when used in short duration can result in substantial growth.  Although increased biological productivity associated with restoration is expected to benefit fish and aquatic species in general, we do not know how the various species will interact with each other and with other species, and with habitat conditions as they are influenced in turn by temperature, hydrology, and vegetation through the seasons.  Also, there are other species of particular interest, such as red-legged frogs and western pond turtle that may benefit under conditions that are distinct from some native fishes.  Spring egg-mass surveys will be conducted to monitor red-legged frogs, and field personnel will assist Metro with turtle surveys in Smith and Bybee lakes.

d. Relationships to other projects 
This project will compliment juvenile salmonid studies being undertaken by the State of Oregon and National Marine Fisheries Service, who are looking at downstream migrating smolts in the Willamette River, and juvenile salmonid use of the lower estuary, respectively.  The City of Portland’s ESA office is monitoring fish use of Columbia Slough, and several other tributaries to the lower Willamette River, and are partners of ours.  The NMFS Pacific Northwest Fisheries Science Center in Seattle is also supporting this project, including additional emphasis on floodplain habitat further upstream in the Columbia system.  

e. Project history (for ongoing projects) 

This project will evaluate juvenile salmonid use of floodplain wetlands at four sites along the Lower Columbia River estuary.  Three of these sites historically flooded during winter and spring months by the Willamette and Columbia Rivers prior to hydrologic manipulation in each basin, while the fourth site (Grays Bay area) was historically spruce-bog tide marsh habitat.  Anthropegenic modifications over the past 100 years have destroyed most of the floodplain wetlands that once existed along the Lower Columbia, and those that remain exist in degraded condition.  It is believed that these habitats are important to juvenile salmonids, as well as many other species, but there is little formal documentation to support this.  It is also believed that restoration of floodplain wetlands (seasonal and forested) using fish-friendly water control structures to mimic natural flooding regimes will provide increased benefits to endangered fish, as well as significant benefits to other wetland-dependent wildlife.  To substantiate this idea, we began monitoring three restored seasonal wetland units to evaluate fish passage, migration delay, and growth rates of fish.  This project will provide important data to determine effects of wetland restoration on fish.  However, there is an urgent need to continue this monitoring effort and to include additional sampling sites to give us the solid foundation of data we need to increase sample size to provide greater explanatory power and characterize fish use in a variety of wetland habitats.  This information will ultimately improve our restoration techniques to maximize the potential benefits to fish.

We began to answer questions about juvenile salmon’s ability to pass though bypass facilities at the water control structures, and if there is unnatural stranding and migration delay of juvenile salmon during the winter/spring of 2001.  We chose a treatment site, consisting of a floodplain wetland with an operational full-round riser, water-control structure, and two control sites, consisting of floodplain wetlands with no operational water control structures, in the Sauvie Island area.  Fish were monitored entering and leaving these sites with two-way traps from January through June and the wetlands were sampled periodically with set gear.  Despite the unusual low water the Pacific Northwest region experienced this year, we were able to complete the monitoring.  We found that fish were able to pass through the water control structure but, because of the low water levels leaving the floodplain largely inaccessible to juvenile salmon, conclusions from data collected to answer questions of stranding and migration delay are limited (Ducks Unlimited, 2001).

Research Plans for the 2002 Water Year


Primary research goals this year include:  1) broadening the scope to include different types of passage facilities over a larger spatial scale with increased replication; 2) establishing short-term habitat use patterns and passage using radio telemetry; 3) documenting the duration that juvenile salmon use the wetlands and collecting growth data; 4) estimating abundance and apparent survival at one site (Multnomah North) on a trial basis using Program Mark 2.1 with a robust design for open populations that will take into account immigration and emigration; 5) monitoring the fish community seasonally in ponds on the floodplain;  6) addressing stranding from a  June sampling period before wetland drawdown and a sampling period post-drawdown;  7) assessing migration delay with data from fish passage and stranding studies; 8) monitoring water quality and water levels in the treatment wetlands and; 9) tracking the senescence of the reed canary grass and rebound of the native vegetation.

  
Secondary goals include obtaining grant funding for the instantaneous growth rate research using rna/dna, investigating the possibility of developing a theoretical stranding rate model that predicts the number of mortalities required to affect the population, building on our library of literature and knowledge base, meeting with other researchers that are interested in participating in our efforts, getting Arc View 8.1 operational through importing my existing GIS coverages into the system, as well as expanding our mapping resources and database power with GIS.  

Work in the areas of food web interactions, such as diet comparisons of fish in the wetlands versus main stem and invertebrate production and food availability in the wetlands will be started at a later date.  These research items will tie in later with the instantaneous growth rate work using rna/dna.  Predation risk to salmon in the wetland habitat is another research item that will not handled this year but is of interest.

f. Proposal objectives, tasks and methods
The principal objectives are to:

(1) Evaluate salmonid use, ingress/egress, growth and survival within floodplain wetlands at Sauvie Island, Multnomah Channel, Smith and Bybee lakes, and Gray’s River;  

(2) Test the effectiveness of the various water control structures design to permit entry and egress of fish at Sauvie Island, Multnomah Channel, and Smith and Bybee lakes;  

(3) Compare and contrast seasonal habitat uses by native fishes in restored or partially restored floodplains at Sauvie Island, Multnomah Channel, Smith and Bybee lakes and Gray’s River and identify any common conditions that are conducive to production and survival of anadromous salmonids.

(4) To monitor water temperature, water chemistry, invertebrate production, and vegetative response at Sauvie Island, Multnomah Channel, Smith and Bybee lakes and Gray’s River as an index of habitat productivity.  

(5) Sample fish within wetland units seasonally using a standard seasonal wetland sampling (SSWS) strategy in order to: 

· Tag salmonids so that they may be recaptured at traps below structures to document passage capability; 

· Document the assemblage of fishes in the wetlands on a seasonal basis; 

· Compare relative abundance in terms of catch per unit effort and species composition between sites, and; 

· Address fish stranding post-drawdown in the wetlands.

Describe and monitor habitat conditions.
The standard wetland sampling (SSWS) has three objectives; first to capture salmonids in the wetlands prior to encountering the structures in order to tag the fish so that they may be captured later below the structure to show passage, duration of stay and perhaps growth; second, so that catch of the assemblage of fishes in the wetlands, which may not include the more mobile fishes caught at the traps below the water control structures, can be documented on a seasonal basis and a comparison made with catch at the control structures, which will be monitored more continuously than the SSWS; and third, because the sampling is done similarly at all sites, a comparison of relative abundance (catch per unit effort) and species composition can be made between sites.  Sampling may be stratified, depending on the site, and locations within strata will be randomized.  Trap, location, set, species, fork length (± 1mm) and wet weight (± 0.1g) (salmonids only) will be recorded for fish caught during the SSWS.  Salmonids will be scanned for previous PIT (passive integrative transponder) tags and PIT tagged (if > 70mm) if no previous tag has been inserted.  If salmonids are less than 70mm but greater than 55mm they will be tagged with visible implant florescent elastomer (VIE) so that they can be detected if caught in the trap nets below the structures.  

The PIT tag is inserted into the body cavity using a 12-gage hypodermic needle and modified syringe (Prentice et al. 1990) after anesthetizing the fish with a bath containing 70mg tricaine methanesulfonate (MS-222) L-1 buffered with sodium bicarbonate to a pH of 7 and kept in a bath for 90s after losing equilibrium (Summerfelt and Smith 1990).  The PIT tag bears a unique identifier for that fish whereas the VIE tag is a batch mark used when fish are too small for a PIT tag, and knowledge that a fish was caught before is desired.  The VIE is a colored, florescent polymer that is a two-component material that is mixed prior to injecting.  A 29-gage insulin syringe is used to inject the polymer into the lower jaw or the base of the anal fin of the fish and, depending on temperature, the liquid dries in 1 to 24 hours and becomes a pliable solid (Dan Thompson, NMT, pers. comm.).  

Duration of wetland residence will be known from fish PIT tagged fish that were tagged during the SSWS and subsequently recaptured at the traps below the water control structures.  Growth data will be collected if the time period between mark and recapture is long enough to detect a change in length or weight of the PIT-tagged fish.  

Trapping below the water control structures will allow us to ascertain what fish, tagged or not, salmonids or other species, are leaving the wetlands and will begin as soon as the water begins to flow through the wetlands.  Traps will be checked on a regular basis (daily or every other day).  Salmonids will be scanned for previous tags and tagged if no previous tag exists.  Salmonids caught within a wetland will be PIT tagged so that they may be detected lower in the river at a juvenile fish bypass PIT tag interrogator or by the PIT tag trawl in the Lower Columbia River.  Fish caught in traps will be identified to species and fork length (± 1mm), wet weight (± 0.1g) (salmonids only), trap type (i.e. fyke, 2-way), and direction (i.e. in, out for 2-way traps) will be recorded.  

Salmonids at select sites will be surgically implanted with radio transmitters (ATS model 1420 – 1.3g, 35ppm, 28-56d battery life) to track movements through wetlands and over water control structures.  Fish will be caught entering the wetlands in fyke nets or two-way traps, anesthetizes with MS-222, and surgically implanted with the radio tag as described by Summerfelt and Smith (1990).  After implantation, fish will be kept in a netpen in the wetland for 24 to 48 hours and released.  The transmitters have an expected life of 28 to 56 days.  Each transmitter has a unique frequency, making each tagged fish individually recognizable.  Fish will be tracked with mobile antennae and receiver on a daily basis and fixed station antennae will be installed at the trap sites or locations where the fish would leave the wetland to re-enter riverine habitat.  There may be opportunities to track the radio-tagged fish down the Columbia further if we can get on an Oregon State Patrol (OSP) flight.  OSP has a fixed-wing aircraft that is equipped with an antennae with a pilot experienced in tracking fish who helps ODFW with waterfowl counts on a bi-weekly basis.

Other standard procedures that will be implemented at all structure locations, include recording the stage of the water from the staff gage at the structures on a daily basis and deploying temperature probes, such as Onset Corp. Hobo® temperature probes, that will be set to record temperatures on an hourly basis.  They will be downloaded on a monthly basis to avoid data loss.  Water level and temperature are likely important variables that may help explain why fish are moving into and perhaps staying in the off-channel habitat as well as why they may be leaving this habitat.

g. Facilities and equipment
Seasonal Sampling

Seasonal sampling within wetlands will be conducted using various trap nets (e.g., box, Oneida Lake, fyke) using standard methods.  This sampling has three objectives:

1. To capture salmonids in the wetlands prior to their encountering the structures in order to tag the fish so that they may be captured later below the structure and evaluate:

· Fish passage through the water control structure

· Duration of stay in the wetland 

· Fish growth during stay in wetland

2. To document fish assemblages using the wetlands on a seasonal basis (these data will be compared with catch at the control structures, which will be monitored more continuously than the SSWS). 

3. To compare relative abundance (catch per unit effort) and species composition between sites.  

Wetland habitats will be sampled in January, April and late May/early June.  This will support evaluations about seasonal abundance and mark-recapture approaches to evaluate duration and growth estimates.

Sampling may be stratified, depending on the site, and locations within strata will be quasi-randomized.  The following data will be recorded for fish caught:

· Trap location

· Trap set

· Species

· Fork length (± 1mm) 

· Wet weight (± 0.1g) (salmonids only) 

PIT Tags

Salmonids will be scanned for previous PIT (passive integrative transponder) tags and PIT tagged (if > 70mm) if no previous tag has been inserted.  If salmonids are less than 70mm but greater than 55mm they will be tagged with visible implant florescent elastomer (VIE) so that they can be detected if caught in the trap nets below the structures.  The PIT tag will convey a unique identifier for that fish whereas the VIE tag provides a "batch mark" used when fish are too small for a PIT tag conveying information that the fish was caught before. 

Tagging will facilitate estimates of duration of wetland from fish that were tagged during the SSWS and subsequently recaptured at the traps below the water control structures.  Growth data will be collected if the time period between mark and recapture is long enough to detect a change in length or weight of the PIT-tagged fish.  

Radiotelemetry

A more detailed look at fish movement through the fish bypass facility adjacent to the full-round risers at either Sauvie Island or Multnomah Channel will be accomplished using radio telemetry.  Ten to twenty juvenile chinook salmon will be caught in the wetland in spring and will be surgically implanted with radio tags (Lotek model NCT-3-1) to track movements through wetlands and over water control structures.  Fish will be caught entering the wetlands in fyke nets or two-way traps, anesthetizes with MS-222, and surgically implanted with the radio tag as described by Summerfelt and Smith (1990).  After implantation, fish will be kept in a netpen in the wetland for 24 to 48 hours and released. A stationary blocknet will encourage them to move through the structure.  After these fish pass through the structure and get caught in the outbound trap, they will be transported to a location in the wetland further from the structure to see if they mill around in the wetland or go directly to the structure.  

Ten to twenty new salmonids will also be tagged that have no prior knowledge of passage through the structure and will be placed in the wetland away from the structure and their movements followed on a daily basis.  After these batches of radio tagged fish pass through the structures their movements further downstream will be followed.  We will also attempt to track them from the air if we can get on OSP flight.  Fixed-station antennae set up by the OSU study in the Lower Columbia should also pick up signals from these tags.

The transmitters have an expected life of 23 days.  Each transmitter will have a unique code on a shared frequency, making each tagged fish individually recognizable.  Fish will be tracked with mobile antennae and receiver on a daily basis and a fixed station antennae will be installed at the trap sites or locations where the fish would leave the wetland to re-enter riverine habitat.  There may be opportunities to track the radio-tagged fish down the Columbia further if we can get on an Oregon State Patrol (OSP) flight.  OSP has a fixed-wing aircraft that is equipped with an antennae with a pilot experienced in tracking fish who helps ODFW with waterfowl counts on a bi-weekly basis.  Oregon State University is also conducting a study involving the same radio tags on the Lower Columbia in which they have agreed to scan for our tags.

Continuous Sampling

A continuous trapping effort below the water control structures at Multnomah Channel and Sauvie Island will support an evaluation of fish entering and leaving the wetlands.  This trapping will begin as soon as the water begins to flow through the wetlands, usually late in November. 

A two-way fish trap will be used to monitor fish entering and exiting the wetland because the reverse tide-gate allows fish movement both ways through the water control structure, when the tide is high enough to open the flap.  Traps will be checked every other day (i.e. Monday, Wednesday and Friday) by a fish technician employed by DU.  Fish will be removed from the traps and: 

· Identified to species

· Measured to fork length (± 1mm)

· Wet weighed (± 0.1g) (salmonids only)

· Described by trap type (i.e. fyke, 2-way), and direction (i.e. in, out for 2-way traps)

· Salmonids will be scanned for previous tags and tagged if no previous tag exists.   

· Salmonids greater than 70mm entering the floodplain wetlands will be PIT-tagged so that individuals can be identified when they are recaptured at the out-going trap. Individuals less than 70mm will be batch marked with a VIE tag so that we can at least determine that they came into the wetland through the trap.  

· Fish will be released on the other side of the trap so as to continue in their original direction of travel.  

These data will be collected through the sampling period (late October/early November to mid-June) to determine when fish move in to the floodplain wetland and to relate use to: 

· Temperature 

· Water level

· Direction of flow 

Habitat Data

Other standard procedures that will be implemented at all structure locations include:

· Recording the stage of the water from the staff gage at the structures on a daily basis

· Deploying temperature probes, such as Onset Corp. Hobo® temperature probes, that will be set to record temperatures on an hourly basis.  

· Downloading data from probes on a monthly basis to avoid data loss
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Charles M. Lobdell, Project Manager-  Chuck Lobdell is the Regional Fisheries Biologist for Ducks Unlimited, in Vancouver, Washington.  He earned a Bachelor’s of Science with Honors in Fisheries Resources from the University of Idaho, and a Master of Science in Theoretical Ecology, also from Idaho, and has extensive field experience in fisheries, stream ecology and wetland restoration and management.  Chuck is responsible for incorporating fish habitat and passage needs into wetland restoration designs across the nine state region, and managing DU’s Pacific Northwest fisheries monitoring and evaluation program to facilitate adaptive management of wetland restoration projects.  

Cynthia F. Baker, Principal Investigator-  Cyndi Baker is a fisheries research scientist for Ducks Unlimited, and a Ph.D. candidate in fisheries science with a minor in water resources at Oregon State University. She began working on her Ph.D. in 1997 under Dr. Peter Bayley, studying seasonal fish use of gravel-mined ponds in the floodplain of the Willamette River, Oregon.  Cyndi has a M.S and B.S. in Biology from Portland State and a B.S. in Environmental Studies from Huxley College of Environmental Science, Western Washington University.  She has many years of field experience working as a fishery biologist for the U.S. Forest Service, Clackamas River Ranger District.  Cyndi is responsible for planning and implementing fisheries research at DU aimed at answering fish passage capability through water-control structures, fish use of wetland habitat created from restoration projects implemented by DU, and the benefits that this habitat provides for salmonids.

     Dr. Peter Bayley, Associate Professor of Fisheries, Oregon State University, and Research Consultant-    

Peter Bayley earned a Ph.D. in Oceanography from Dalouse University, Nova Scotia, Canada, M.S. in Geochemistry and B.S. in Chemical Engineering from Leeds University, Leeds, UK.  His research interests include sustainable use and conservation/restoration of aquatic systems, mostly using attributes of fish populations/communities and abiotic factors such as hydrological regimes, in temperature/tropical rivers, floodplains, and lakes.  Peter has been on the faculty in the Department of Fisheries and Wildlife at Oregon State University since 1994 and also does some consulting.  He is currently consulting DU fisheries personnel helping to develop sampling protocol and research strategies.
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