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Section 9 of 10. Project description

a. Abstract

The Willamette River subbasin probably is and has been the most important production area for Pacific lamprey Lampetra tridentata in the Columbia River basin.  Despite the historic importance of Pacific lamprey culturally and commercially, and of the Willamette subbasin as a production area, little is known about the population status or distribution of Pacific lamprey within the subbasin.  Information on status, trends, and distribution of Pacific lamprey within the subbasin may have system-wide implications because (1) potential reintroductions of lamprey to other subbasins may rely on donor populations from the Willamette River subbasin, (2) facilities at Willamette Falls greatly enhance the feasibility of evaluating the relationships among numbers of Pacific lamprey returning to spawn, numbers of juveniles produced, and numbers of subsequent adult spawners, and (3) harvest immediately below Willamette Falls may include Pacific lamprey that would have returned to the Columbia River to continue migrating upstream.  

The long-term goal of the proposed project is to provide information necessary to protect and restore Pacific lamprey in the Willamette River subbasin.  The initial focus will be to collate existing information and conduct preliminary surveys.  We will (1) examine existing datasets to collate data on distribution and relative abundance of juvenile/larval Pacific lamprey throughout the subbasin, (2) survey near-shore habitats in the lower Willamette River for presence of rearing Pacific lamprey, and (3) use radio telemetry to monitor migration of adult lamprey in the subbasin.  Information gathered will be used to develop plans for more thorough surveys as needed.  We will also attempt to count adult and juvenile Pacific lamprey passing Willamette Falls, and if possible, evaluate relationships among the numbers of Pacific lamprey returning to spawn, numbers of juveniles produced, and numbers of subsequent adult spawners.     Recommendations for management actions and monitoring of those actions will be based on information gathered from the proposed project. 

b. Technical and/or scientific background
The Willamette River subbasin is probably the most important production area for Pacific lamprey Lampetra tridentata in the Columbia River basin.  This was probably true historically as well as currently, based on numbers harvested at Willamette Falls and counts at Bonneville Dam (Figure 1).  Despite the historic importance of Pacific lamprey culturally, and of the Willamette River subbasin as a production area, little is known about the population status or distribution of Pacific lamprey within the subbasin.  Since completion of the Willamette Valley Project and building of 13 U.S. Army Corps of Engineer dams in 1967, annual commercial harvest has decreased considerably from an average of almost 250,000 lbs from 1943 through 1949 (Table 1).  Although harvest is a poor index of abundance because of variability over time in regulations, methods, and 
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Figure 1.  Comparison of the counts of adult Pacific lamprey at Bonneville Dam to the number of Pacific lamprey harvested at Willamette Falls (From Kostow 2002).  

effort, it is highly unlikely that abundance approaches the numbers observed in 1940s harvest. 

No systematic survey of Pacific lamprey distribution in the Willamette River subbasin has been conducted, nor is historic distribution known (Kostow 2002).  Distribution data are primarily limited to those collected while targeting salmonids (a few downstream migrant traps and electrofishing surveys); however, distribution is likely reduced due to hydropower development, passage barriers, and habitat degradation throughout the Willamette subbasin.   Some Pacific lamprey are still recorded passing Leaburg Dam on the McKenzie River, approximately 215 river miles upstream of the confluence of the Willamette and Columbia rivers (Figure 2).

Efforts to address Pacific lamprey issues in the Willamette River subbasin have only recently begun.  Portland General Electric (PGE) funded a study in 2001 to characterize congregation areas and movements of Pacific lamprey at Willamette Falls (river mile 26; Hanson et al.  2001).  PGE and the Oregon Department of Fish and Wildlife (ODFW) will continue this work in 2002.  ODFW conducted a creel survey and reported on harvest of Pacific lamprey at Willamette Falls in 2001, and recommended additional work to facilitate Pacific lamprey management in the Willamette River subbasin (Ward 

	Table 1.  Pacific lamprey harvest in pounds at Willamette Falls.  Harvest from 1953-68 is unknown. Weight of Pacific lamprey averages approximately 0.8 lbs per fish

	Year
	Harvest (lbs)
	Year
	Harvest (lbs)

	1943
	207,000
	1981
	4,666

	1944
	73,000
	1982
	39,169

	1945
	249,000
	1983
	4,482

	1946
	397,000
	1984
	3,391

	1947
	360,000
	1985
	6,381

	1948
	231,000
	1986
	4,740

	1949
	115,000
	1987
	5,633

	1950
	100,000
	1988
	10,896

	1951
	184,000
	1989
	8,366

	1952
	262,000
	1990
	14,203

	1953-68
	--
	
	

	1969
	15,102
	1991
	32,221

	1970
	3,771
	1992
	9,089

	1971
	3,000
	1993
	17,858

	1972
	1,273
	1994
	14,260

	1973
	0
	1995
	21,897

	1974
	4,000
	1996
	31,264

	1975
	3,138
	1997
	34,242

	1977
	1,481
	1998
	28,218

	1978
	9,090
	1999
	29,449

	1979
	8,935
	2000
	20,938

	1980
	3,223
	2001
	12,276


2001).  Recommended actions included surveys of spawning and rearing areas so these areas can be protected or restored.  ODFW also prepared a comprehensive report on the natural history, status, and management issues concerning lamprey species in Oregon, including Pacific lamprey in the Willamette River subbasin (Kostow 2002).  The City of Portland recently agreed to partly fund research on lamprey in the lower Willamette River (Jim Middaugh, City of Portland, personal communication).  The Oregon Fish and Wildlife Commission prohibited commercial harvest of Pacific lamprey and restricted the days during which noncommercial harvest could occur in the lower Willamette River in 2002.  The Commission also requested assistance in gathering information to help protect the species from serious depletion and invited tribal governments and lamprey harvesters to report their catch to ODFW.  

Because of the relative importance of the Willamette River subbasin to Pacific lamprey production in the Columbia River basin, information on status, trends, and distribution within the subbasin has system-wide implications.   In addition to information needed for the protection and restoration of Pacific lamprey within the subbasin, increased knowledge of Pacific lamprey may help research and management activities undertaken 
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Figure 2.  Counts of adult Pacific lamprey at Leaburg Dam on the McKenzie River, upper Willamette River subbasin.

or planned in other subbasins.  Potential reintroductions of lamprey to other subbasins will rely on healthy donor populations.  One healthy donor population may likely be from the Willamette River subbasin (pending genetic analyses and evaluations of stock-recruitment relationships discussed in the following paragraph).  Knowledge of the overall health of this potential donor population depends on the proposed project.    

Although declines in Pacific lamprey numbers throughout the Pacific Northwest (Close et al.  1995) indicate a problem not restricted to the Columbia River basin, increases in productivity in subbasins such as the Willamette may eventually result in increased returns of adults.  Facilities at Willamette Falls enhance the feasibility of using mark and recapture efforts to estimate numbers of juvenile lamprey produced.  Facilities also enhance the feasibility of evaluating the relationships among numbers of Pacific lamprey returning to spawn, numbers of juveniles produced, and numbers of subsequent adult spawners.  Videotapes of the counting window at the fish ladder can be examined to count adults.  Juveniles can be collected, counted, and returned to the river at PGE’s Sullivan Plant (located at Willamette Falls).  Evaluation of the relationship between adult spawners and production has extensive system-wide implications.  Supplementation by moving adults from one subbasin to another assumes that the number of adult spawners limits populations.  It also assumes that homing behavior is sufficient to ensure progeny will return as a result of adult transplants.  Information from the proposed project may be used to test these hypotheses.

An additional system-wide implication of the number of adult Pacific lamprey returning to the lower Willamette River is that these fish may be directly contributing to the numbers of fish returning to other subbasins.  Although the majority of Pacific lamprey entering the Columbia River may enter the lower Willamette River, it is not known what proportion of these fish (1) pass Willamette Falls and spawn in the upper Willamette subbasin, (2) remain in the lower Willamette River subbasin, or (3) return to the Columbia River and continue migrating upstream.  Difficulties passing Willamette Falls may contribute to scenarios (2) and (3).  Harvest immediately below Willamette Falls may therefore have a system-wide effect. The proposed project will address the migration and behavior of Pacific lamprey in the lower Willamette River, and determine if these fish remain in the Willamette system or potentially contribute to populations in other Columbia River subbasins.

The long-term goal of the proposed project is to provide information necessary to protect and restore Pacific lamprey in the Willamette River subbasin.  Information on Pacific lamprey in the subbasin and implications of this information to other subbasins will be gathered systematically.  Work will be well coordinated with and complimentary to other work being conducted in the Columbia River basin, which is illustrated in part by proposed activities addressing critical uncertainties, goals, and objectives described in the Columbia River Lamprey Program Summary (Close et al. 2002).  The initial focus will be to collate existing information and conduct preliminary surveys.  Information gathered will be used to develop plans for more thorough surveys as needed.  Recommendations for management actions and monitoring of those actions will be based on information gathered from the proposed project.     

It should be noted that differentiating between larval Pacific lamprey and other larval species such as western brook lamprey Lampetra richardsoni is extremely difficult and the reliability is not certain.  Most historic and even recent surveys either made no attempt to distinguish between species, or assumed with no real basis that fish were of one species or another.  Project staff will work with U.S. Geological Survey (USGS) staff (Project 200002900) to become familiar with identification techniques.  We will also provide representative specimens to the USGS for identification.  Although the language in this proposal focuses on Pacific lamprey, western brook or other species will be collected, and this proposed project would actually serve to determine the status of several species in the Willamette River sub basin.    

c. Rationale and significance to Regional Programs
Fish and Wildlife Program

Protection and restoration of Pacific lamprey will contribute to the Northwest Power Planning Council’s Fish and Wildlife Program (NWPPC 2000) vision of a Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effects to fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region.  More specifically, the project addresses Fish and Wildlife Program Section III.C.2.a).1., which states “Obtain the information necessary to begin restoring the characteristics of healthy lamprey populations.”  

NMFS Biological Opinion

Although Pacific lamprey are not listed under the Endangered Species Act, they are covered in the NMFS Biological Opinion.  Section 7.3, “Tribal Actions”, states: 1) Halt the decline of salmon, lamprey, and sturgeon populations above Bonneville Dam within 7 years, and 2) Increase lamprey and sturgeon to naturally sustaining levels within 25 years in a manner that supports Tribal harvest.

Action Agencies Five-year Implementation Plan

The project also addresses goals and priorities specified in the Action Agencies (Bonneville Power Administration, U. S. Army Corps of Engineers, U. S. Bureau of Reclamation) Five-year Implementation Plan for anadromous and resident fish.  Goal 3 of the Implementation Plan is to “Assure tribal fishing rights and provide non-tribal fishing opportunities.”  Protection and restoration of Pacific lamprey populations will help assure fishing opportunities.  The project also addresses Goal 4 of the Implementation Plan, which is to balance other needs in the Columbia River basin. The Implementation Plan seeks to ensure that resources important to maintaining the traditional culture of basin tribes are preserved. 

Future Needs – Action Agencies Priority

The Action Agencies reviewed needs identified in program summaries and assigned priorities for all needs based on the NMFS Biological Opinion and the Fish and Wildlife Program.  A number of components of the proposed project received Priority 1 - “needs immediate implementation”: (1) identify the numbers and distributions of what we have currently, (2) initiate a long term monitoring program on the numbers of Pacific lampreys entering the Columbia River to assess our success or failure to increase the population, (3) annually determine numbers and distribution of current populations, (4) survey ammocoete populations in major tributaries and mainstem, (5) analyze population trends and distribution and develop a long term monitoring program to assess restoration success, (6) determine general migration behavior through radio tagging and genetic assessment techniques, (7) evaluate adult migration and holding and spawning requirements, (8) sample various tributaries to determine larvae distribution, life history characteristics, and habitat requirements, and (9) sample juvenile outmigration in tributaries to determine timing and abundance.

Pacific Lamprey Program Summary

The proposed project addresses critical uncertainties, goals, and objectives described in the Columbia River Lamprey Program Summary.  Specific goals addressed include (1) annually determine numbers and distributions of current populations, (2) provide for safe adult passage in major tributaries, (3) gain understanding of life history and habitat requirements for adult lamprey, and (4) gain understanding of life history and habitat requirements for larval lampreys.  The proposed project addresses 8 objectives under these 4 goals in the Program Summary.  

Willamette Subbasin Summary

The Willamette Subbasin Summary recognizes Pacific lamprey as a culturally important species protected by the State of Oregon.  The summary suggests that developing a management plan for Pacific lamprey in the Willamette subbasin “would seem an important priority.”  Information from the proposed project would facilitate development of a management plan.  Critical research, monitoring, and evaluation needs listed in the Subbasin Summary include (1) assess the status of fish and their habitats to improve our understanding of how populations are performing under the status quo, (2) define and characterize limiting factors and factors for decline, and interpret how the factors influence observed trends, (3) assess likelihood of meeting goals and objectives for fish populations based on our best understanding of limiting factors and factors for decline, and (4) evaluate if and how current management programs can be improved to protect, mitigate, and enhance fish and their habitat.

d. Relationships to other projects 
The proposed project will complement current and proposed Pacific lamprey projects in the Columbia River basin.  Proposed objectives address priorities identified at the October 1998 workshop held by the Columbia Basin Pacific Lamprey Technical Work Group, and updated in the Columbia River Lamprey Program Summary.  Personnel on the proposed project are members of the Technical Work Group.  Key personnel from Project 199402600, Pacific Lamprey Research and Restoration, have reviewed proposed objectives. 

The proposed project may directly benefit other Pacific lamprey projects.  Proposed work will help determine if Willamette subbasin Pacific lamprey can be a donor population for reintroduction efforts.  We may find that Pacific lamprey entering the lower Willamette River directly contribute to populations in other subbasins.  Management alternatives resulting from our findings would then benefit these other subbasins.  If feasible, evaluating stock-recruitment relationships may also provide important information that can be used by other projects.

Methods used to collect Pacific lamprey will be consistent with those used by other projects.  Eventual sampling in tributaries will use techniques similar to those of Projects 200001400, Evaluate Habitat Use and Population Dynamics of Lampreys in Cedar Creek, 200002800, Evaluate Status of Pacific Lamprey in the Clearwater Drainage, Idaho, and 25007, Determine Lamprey Species Composition, Larval Distribution, and Adult Abundance in the Deschutes Subbasin.  We may share facilities with Project 200001400.

We will work closely with staff from USGS lamprey projects. Methods for implanting radio tags will be similar to those used by Project 200005200, Upstream Migration of Pacific Lampreys in the John Day River: Behavior, Timing, and Habitat Preferences. Staff from Project 200005200 will provide technical assistance for implanting radio tags. We will also work with USGS staff from Project 200002900, Identification of larval Pacific lamprey, river lamprey, and western brook lamprey and thermal requirements of early life history stages of lampreys, to become familiar with identification techniques.  We may provide representative specimens to the USGS to aid their identification research.  As opportunities present, we will provide samples for other investigations of lamprey physiology and to those maintaining or developing basin-wide archives of genetic materials.

e. Project history (for ongoing projects) 

Although this is a newly proposed project, and therefore has no history, the project will be part of a comprehensive effort to evaluate the status of Pacific lamprey in the Willamette River subbasin.  Other components of this comprehensive effort have recently been implemented, or will be implemented in 2002.  

PGE funded a study in 2001 to characterize congregation areas and movements of Pacific lamprey at Willamette Falls.  Forty-seven fish were collected from the fish ladder in late August and early September 2001, radio-tagged, and released downstream of Willamette Falls.  Twelve stationary continuous monitoring stations were used to detect radio-tagged Pacific lamprey at the falls.  The report currently available (Hanson et al.  2001) includes only the period from tagging through November 2, 2001.  During this time, tagged fish were generally sedentary.  Only two fish passed the falls, whereas two others moved at least two miles downstream.  All other tagged fish detected remained near the falls.

Pacific lamprey tagged in August and September 2001 will likely attempt to migrate to spawning areas in spring 2002.  PGE and ODFW will monitor movements of tagged fish at Willamette Falls, and ODFW will begin tracking fish as they migrate to spawning areas or move out of range of the Willamette Falls fixed antenna array.  PGE has purchased 40 more radio tags to be implanted in fish during summer 2002.  Movements will again be monitored by the stationary system at Willamette Falls, and ODFW will conduct mobile tracking.  Tags should be active through spring 2003.

The City of Portland initiated partial funding for Pacific lamprey studies in spring 2002.  Funding will be used to (1) collate existing data from fish surveys in tributaries of the lower Willamette River, (2) help with mobile radio tracking efforts as described above, and (3) begin sampling for juvenile Pacific lamprey in the Willamette River below Willamette Falls. Surveys of habitat and fish populations in lower Willamette River tributaries were funded by the City and conducted by ODFW in 2001 and 2002.  Information on Pacific lamprey (and other species like western brook lamprey) will be summarized.  The City will help fund radio tracking efforts because fish both below and above Willamette Falls may migrate to and spawn within city limits. We will begin using a backpack electroshocker to sample the lower Willamette River for rearing Pacific lamprey in 2002. Bank and near shore habitat has been characterized for the entire Willamette River below Willamette Falls.  Habitat includes a number of areas with the sand/gravel substrate suitable for rearing Pacific lamprey.    

f. Proposal objectives, tasks and methods
The long-term goal of the proposed project is to provide information necessary to protect and restore Pacific lamprey in the Willamette River subbasin.  The initial focus will be to collate existing information and conduct preliminary surveys.  Information gathered will be used to develop plans for expanded surveys as needed.  Recommendations for management actions and monitoring of those actions will be based on information gathered from the proposed project.   

Objectives

(1) Determine distribution of Pacific lamprey in the Willamette River subbasin.

(2) Estimate abundance of Pacific lamprey in the Willamette River subbasin.

(3) Recommend and monitor actions to protect and restore Pacific lamprey in the Willamette River subbasin.

Tasks and Methods

Objective 1 - 
Determine distribution of Pacific lamprey in the Willamette River subbasin.

Task 1a -
Examine existing datasets to collate data on distribution and relative abundance of juvenile/larval lamprey throughout the Willamette River subbasin.


Extensive sources of potential data on lamprey distribution are available; however, lamprey information has not been collated to provide a comprehensive description of what is known and where data gaps exist.   ODFW, the Oregon Department of Environmental Quality (DEQ), the U.S. Forest Service, the U.S. Bureau of Land Management, PGE, and others have collected data that may include information on lamprey distribution.

Data to be collated and summarized will include extensive fish surveys (backpack electroshocking) of almost all urban streams within Multnomah, Clackamas, and Washington counties (Friesen and Ward 1996; Friesen and Zimmerman 1999; Graham and Ward In Press).  Other fish surveys have been conducted throughout the subbasin (ODFW unpublished data; DEQ unpublished data).  Unfortunately, many surveys were conducted before lamprey information was recorded. Downstream migrant traps are located throughout the subbasin, including Lost Creek (tributary to the Middle Fork Willamette River), Eagle Creek (tributary to the Clackamas River), and three sites that vary annually in the Clackamas River.  Opportunities may exist to collect additional distribution information where juvenile and adult salmonid trapping occurs in the middle Willamette Basin in tributaries including the Long Tom, Marys, Rickreal, and Yamhill rivers on the westside, and Calapooia and Santiam systems on the eastside (Gary Galovich, ODFW, personal communication).  Lamprey redds have been observed in some of these watersheds by personnel conducting winter steelhead spawning ground surveys.  Lamprey redds were also counted in a diversion canal in the Calapooia River in 2000 (Tom Murtaugh, ODFW, personal communication).  Aquatic habitat inventories will also be reviewed to summarize information on spawning and rearing habitat.  Counts of adult Pacific lamprey passing Leaburg Dam on the McKenzie River will also be examined.

The product from this task will be a GIS-based map of lamprey distribution in the Willamette River subbasin.  The map will include layers for known presence of adult and juvenile lamprey, areas that have been surveyed but no lamprey located, and areas that have not been surveyed.  Areas thought to be inaccessible to Pacific lamprey will also be included. 

Task 1b -  
Survey near-shore habitats in the lower Willamette River for presence of rearing Pacific lamprey.


Near-shore habitats downstream from Willamette Falls have been measured and documented (North et al. 2002).  Approximately 62% of the shoreline consists of impervious or nearly impervious surfaces such as natural rock or rock outcrop (24.8%), riprap (21.5%), unclassified fill (12.1%), vertical wall (3.4%), and bio-engineered sites (0.4%). The remaining 38% includes permeable surfaces such as beach (34.4%), and pilings highly incorporated into an otherwise permeable bank (3.4%).      Beach habitat consists of 86 distinct sites at least 10-m in length.  Substrate at beach sites may be gravel, sand, silt, or a combination.  

A minimum of 20% of the possible sites in each of five river reaches corresponding to major changes in land use will be randomly selected (Table 2).  We will use GPS to establish and map transects 10-m in length at each sampling site. Each transect will be sampled quarterly, except when high flows limit or preclude access to some transects.  

We will use a backpack electroshocker to sample each transect from the water margin to a depth of 0.5-m. Captured lamprey will be measured and released at the capture site.  Substrate composition, shoreline gradient, discharge, water depth, water temperature, and water surface elevation will be recorded.  We will incorporate lamprey information into existing GIS-based maps of habitat in the lower Willamette River.  


Juvenile/larval lamprey have been recently collected during boat electroshocking in the lower Willamette River (ODFW, unpublished data).  Although most lamprey are collected while sampling beach habitats, it is difficult to tell if fish are actively migrating or were drawn from the substrate.  Use of a backpack electroshocker will facilitate this determination.

We will also conduct limited additional sampling to determine the efficiency of electroshocking.  Immediately after shocking a few selected transects we will visually inspect the entire area sampled to detect any lamprey that were not collected.  We will carefully remove substrate, and use a sieve to separate any lamprey from the substrate.

Table 2.  Description of each of the five river reach strata for surveys of 

rearing lamprey in the lower Willamette River.

	Lower Boundary
	Upper Boundary
	River Miles
	Primary land use
	No. of beaches
	Beaches sampled

	Mouth
	Multnomah Channel
	0.0 – 3.0
	Various
	8
	2

	Multnomah Channel
	Broadway Bridge
	3.0 – 11.7
	Portland Harbor
	17
	4

	Broadway Bridge
	Ross Is. Bridge
	11.7 – 14.0
	Downtown Portland
	2
	2

	Ross Is. Bridge
	Sellwood Bridge
	14.0 – 16.5
	Urban
	9
	2

	Sellwood Bridge
	Willamette Falls
	16.5 – 26.5
	Suburban
	50
	10


Task 1c - 
Evaluate migration of adult Pacific lamprey in the Willamette River subbasin.

Migration will be evaluated by monitoring behavior of radio-tagged Pacific lamprey.  Transmitters were surgically implanted into 47 Pacific lamprey at Willamette Falls from late August through mid September 2002.  Surgical methods were similar to those used by USGS personnel as part of Project 200005200 (USGS personnel conducted the surgery; Dan Domina, PGE, personal communication).  The fish were released immediately downstream of the falls.  In May 2002, 15 tagged Pacific lamprey were found immediately downstream from Willamette Falls (river mile 26.5), two were found near river mile 24 and one was found near river mile 8.  Other than two fish known to have passed Willamette Falls in 2001, locations of the remaining fish are unknown.  An additional 40 Pacific lamprey will be tagged in summer 2002, and monitored through spring 2003.  Surgical techniques will again utilize methods developed by USGS personnel.  Twelve stationary continuous monitoring stations are used to detect radio-tagged Pacific lamprey at the falls.  Location of passage at the falls can be determined from this array.  

Mobile tracking will be used to monitor fish movements away from Willamette Falls.  Attempts to locate tagged fish will be conducted weekly during spawning migrations (fish that have passed Willamette Falls during spring), and approximately bi-weekly at other times.  Tracking by boat, using a three-element Yagi antenna connected to a telemetry receiver will be the primary method to locate tagged Pacific lamprey.  Locations of tagged fish will be recorded with a GPS receiver.  Aerial surveys will occasionally be conducted to determine approximate locations when tagged fish have dispersed so widely that searching by boat is inefficient.  Information from aerial surveys will then be used to direct boat-tracking efforts. 

Products from radio telemetry efforts will include information on (1) the proportion of Pacific lamprey tagged at Willamette Falls that pass the falls, remain in the lower Willamette River subbasin, or return to the Columbia River, (2) the proportion of tagged fish passing the falls that use the fish ladder, and (3) destination of tagged fish that pass the falls.  Telemetry will be conducted again in FY 2003 and FY 2004 to increase the likelihood that data are representative and collected over a variety of environmental conditions. 

Task 1d - 
Develop plan for additional sampling as needed after FY 2003 to collect new information on Pacific lamprey distribution.

We will use information and products from Task 1a (examine existing data), Task 1b (lower river surveys) and Task 1c (radio telemetry) to help develop a plan for sampling throughout the subbasin for juvenile/larval Pacific lamprey after 2003.  The product from Task 1a (a GIS-based map) will be extremely useful in planning where to sample in subsequent years for juvenile/larval lamprey.  Habitat data summarized from existing survey reports will help focus sampling efforts.  Destinations of radio tagged Pacific lamprey will also help focus sampling efforts.   Sampling protocols for lamprey in relatively small tributaries will be similar to those used in ongoing lamprey surveys in the Columbia River basin (Stone et al. 2001).  Sampling in larger streams will be similar to that described in Task 1b above.  All sampling will be limited to times of summer low flow.  If conditions allow, small tributaries may be sampled seasonally.

As noted in Task 1c above, radio telemetry work should continue through FY 2005.  In addition to increasing the likelihood that data are representative, telemetry results will help focus efforts to determine spawning sites. Results may determine the feasibility of using mark/recapture efforts to estimate abundance of juvenile lamprey.

Task 1e -  
Conduct sampling as needed after FY 2003 to collect new information on Pacific lamprey distribution.


Specific details of sampling efforts will be contingent on completion of Task 1d.

Objective 2 - 
Estimate abundance of Pacific lamprey in the Willamette River subbasin.

Task 2a - 
Count adult Pacific lamprey using the fish ladder at Willamette Falls.  


Videotapes from the counting window at Willamette Falls are available back to 2001; however, limited effort has been expended to count adult Pacific lamprey.  Current and archived tapes will be viewed specifically to count adult Pacific lamprey.


Because the fish ladder counting facility is configured primarily to count upstream passage of jack and adult salmon and steelhead, the videotapes may not be ideal for counting Pacific lamprey.  The potential for some adult Pacific lamprey to pass undetected exists at a space underneath a backlighting panel and in narrow spaces between vertical bars of the crowder that directs salmon past the viewing window (Craig Foster, ODFW, personal communication).  A dark colored area near the base of the window below the typical salmonid trajectory makes some lamprey in that area difficult to see under certain lighting conditions.  When large numbers of lamprey appear in the window, or remain in the window area, enumerating passage of individual fish when they move from the window area upstream or downstream can be difficult.  Nonetheless, preliminary observations show a definite seasonal pattern of presence and abundance of adult Pacific lamprey in the ladder.

 Task 2b - 
Estimate total passage at Willamette Falls by estimating the proportion of adult Pacific lamprey that use the fish ladder.


As described above, radio telemetry data can be used to determine the proportion of tagged fish passing Willamette Falls that use the fish ladder.  We will expand videotape counts by this proportion to estimate total passage.  We will eventually examine annual variation in the proportion of fish using the ladder and annual variation in environmental conditions (primarily flow, flow timing, and temperature) to determine if a relationship exists, or if a single estimate of the proportion is appropriate.


The ability to estimate total passage will depend on the results of Task 2a subject to the potential counting difficulties described above.  The spatial distribution of Pacific lamprey adults passing through the falls is not yet known.  Passage opportunities include climbing the wetted areas of the falls, the fish ladder, or the navigation locks.  If estimating total passage proves infeasible, an attempt will be made to establish an annual index of abundance. 

Task 2c - 
Count downstream-migrating juvenile lamprey at Willamette Falls.

Fish collection facilities at the PGE Sullivan Plant are used to study outmigrating juvenile salmonids and larval/juvenile lamprey have been observed (Dan Domina, PGE, personal communication).  We will enumerate the juvenile lamprey and collect information on size, stage of development, and species (or morphometric characteristics).  Time of passage and river conditions, including flow and temperature, will be recorded to determine what relationships between passage timing and environmental conditions exist.

Task 2d - 
Estimate total downstream passage of juvenile lamprey at Willamette Falls by estimating the proportion collected.


If sufficient numbers of juvenile lamprey can be collected at the Sullivan Plant, fish will be marked and released upstream.  The collection facility will be used to mark-sample outmigrating fish to determine a mark/no mark proportion.  Rates and volume of river flow will be recorded.  We will attempt to estimate a collection efficiency at varying flows, and ultimately establish a total abundance estimate or index. 

Task 2e - 
Evaluate relationships among the numbers of adult Pacific lamprey ascending the falls, numbers of juveniles outmigrating, and numbers of adult progeny returning from the ocean.     


If long term monitoring of upstream and downstream passage can be established, the potential exists to begin establishing stock-recruitment relationships for this species.  While no activity on this task is anticipated in the near-term, results of this project and recent and ongoing work in other Columbia River subbasins will begin to establish what, if any, stock structure exists for Pacific lamprey in the basin; what their productive potential could be; what optimal abundance levels might be; what precautionary levels of harvest might be; and how much habitat and of what quality needs to be protected and restored to conserve the species.


Difficulties establishing parent-progeny relationships include uncertain knowledge of the variation in age during juvenile residency in freshwater, the duration of adult ocean residency prior to returning to freshwater, and the level of propensity to return to natal watersheds.  These uncertainties confound the ability to discern impacts to the species during the freshwater life stages and the abilityto identify discretionary management actions to conserve the species. 

Objective 3 -  Recommend and monitor actions to protect and restore Pacific lamprey in the Willamette River subbasin.


Specific actions require information gathered as part of objectives 1 and 2.  No additional activity near-term.

g. Facilities and equipment
The project will be headquartered in existing ODFW offices in Clackamas, Oregon.  Staff and facilities provide a long history of research and management expertise in the Columbia River basin.  These facilities are suitable for program needs relating to office, laboratory, and storage needs.

Offices are all equipped with computers to process and transmit data.  All computers have Pentium processors, and are capable of processing large data sets.  Software used for data analyses include SAS, SigmaPlot, Microsoft Excel, and Microsoft Access.

ODFW possesses a variety of boats to be used for radio telemetry and for electroshocking (if appropriate).  ODFW also maintains a number of vehicles appropriate for trailering and launching project boats.  Project funds will be used to purchase two suitable backpack electroshockers to collect juvenile/larval Pacific lamprey.  Receivers and antennas for mobile radio tracking are also owned by ODFW.  Receivers and antennas for stationary tracking at Willamette Falls will be provided by PGE.  
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