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United States Department of the Interior

U. S. GEOLOGICAL SURVEY


Columbia River Research Laboratory

5501 A Cook-Underwood Rd.

Cook, WA 98605
June 29, 2001

Subject:  ISRP 2001-6 Preliminary Columbia River Plateau Review-- Response to comments on “Lamprey” proposals released on June 15, 2001

Dear ISRP reviewers:

This response addresses the general ISRP comments regarding all lamprey related research proposals submitted to the Columbia Plateau Province review cycle and the technical comments specific to Project 2000052 “Upstream Migration of Pacific lampreys in the John Day River: behavior, timing, and habitat use”.  First, the comments on the overall lamprey program and the coordination between the research groups involved in the rehabilitation effort are addressed from my perspective.  Then, Ms. Jennifer Bayer and I provide our response to your technical questions about the specific study we proposed.  The other groups have been contacted and they will also be responding to your review comments.  We are not intending to reply for the whole group.

I led the Great Lakes Fishery Commission-sponsored sea lamprey research program for more than 12 years.  During that time, I became very familiar with the published literature, reports, and anecdotal information concerning lampreys.  I know or have met most of the people that have been actively involved in research on lampreys including Bill and Dick Beamish.  I am frequently in contact with other lamprey researchers in the Great Lakes region, as are several of the other people working on Columbia River Basin lampreys.  When I arrived in this region six years ago, I was already familiar with the efforts that the Confederated Tribes of the Umatilla Indian Reservation were making to restore Pacific lampreys.  

Through meetings and discussions, and by examining the literature available on the three species of lampreys found in the Columbia River Basin, we realized that we knew almost nothing about their life history, distribution, and population trends.  Data collected incidentally at various locations and oral histories of historic runs of lampreys give a strong indication that numbers of lampreys are now only a small fraction of what they were before this area was developed or the fisheries were exploited.  The downward trend in Pacific lampreys seems to have taken place in several coastal streams at the same time as the declines in the Columbia system.  A logical conclusion would be that it must be the ocean conditions that control production of lampreys.  Unfortunately, that conclusion does not take into account that lampreys probably do not home to their natal streams to reproduce.  If this is true, many lampreys returning from the ocean may end up in streams that probably did not ever produce large numbers of Pacific lampreys.  The entire population of Pacific lampreys in the northwest could be produced in a small fraction of the streams that have appropriate habitat.  

Of course, we must remind ourselves that there is little actual distribution or population assessment data to base any conclusions on.  We have not found a single live American river lamprey (one of three species of lampreys historically found in the Columbia River Basin) since we started our work about 4 years ago.  The comment that the factors influencing salmon populations are likely the same for anadromous lampreys is correct and to thoroughly understand the biology and ecology of lampreys found in the Columbia River Basin, we need more thorough knowledge of the life history of all these species.  Due to their effect on economically important sport-fish in the Great Lakes, sea lampreys have been studied for more than 50 years.  This information and the expertise of researchers currently working on sea lampreys is very important in guiding research here in the Pacific Northwest.  

Many people, including biologists, are astounded that anyone would be concerned about declining populations of lampreys.  Since ecosystems are complex and difficult to understand and predict, the potential importance of larval lampreys (ammocoetes) as an integral part of the stream ecosystem is not always obvious.  Ammocoetes are important in nutrient spiraling and energy transfer in streams, since they filter feed diatoms and microbial organisms.  Ammocoetes have been shown to comprise the majority of biomass in some streams and therefore serve as prey for other species.  They may serve as a compensatory food source when other fish (i.e. salmon) are not available.  Like salmon, anadromous lampreys are an important source transfer of marine-derived nutrients to freshwater ecosystems.  Pacific lampreys spawn and die in the spring, probably in the same areas that salmon spawned during the fall.  Lampreys die quickly after spawning and the release of nutrients in the springtime may be important to the survival of salmon and other components of the stream ecosystem.  

Native Americans have valid reasons for wanting lampreys restored including the ones I mentioned above.   Therefore, we should study lampreys at an appropriate level of effort.  Though they do not have the economic importance of salmon, lampreys may play a positive role in the life cycle of salmon and other parts of the ecosystem.  If ocean conditions control production of anadromous fishes we are wasting a lot of time and money working on the freshwater segment of the life cycle.  However, it is unlikely that ocean conditions are the only important factor in these animals life cycle.  I believe that limits to fish production are numerous and variable.  We regularly discuss the need for studies on the parasitic-phase of lampreys.  How long do they reside in the ocean, what is the survival rate, what are their prey, etc. are all critical information needs if we intend to manage these fish properly.  The proposals that have been funded by the BPA/NWPPC or the Army Corps of Engineers thus far are primarily related to developing basic information on the life history and hydroelectric passage concerns for lampreys.  I strongly agree that we need to have well designed studies that will increase our knowledge.  In addition, I suggest that we put a concerted effort into building a unified population assessment program that will allow us to evaluate the effects of river management decisions on this important component of the ecosystem.   

In the meantime, we (the Tribes, states, feds, researchers) have identified several technical areas related to lamprey life history that we believe should be examined.  Some of these topics are more mundane than looking for limiting factors.   Monitoring trends in populations, learning how to identify larval lampreys, determining distribution of each species, and basic life history descriptors--including habitat use, are included on this list.  We have had several meetings of the Columbia River Basin Lamprey Technical Workgroup, lots of informal working meetings, at least one AFS Oregon chapter session on lampreys.  I know that our Principal Investigator for lamprey studies, Ms. Jennifer Bayer, spends a considerable amount of time corresponding with other lamprey researchers and resource mangers concerned about the status of lamprey populations.  We have good communication and working relationships with all of the groups and individuals submitting proposals for this province.  

We have included a copy of the planning document that resulted from the 1999 (and updated in 2000) meetings of the Columbia River Basin Lamprey Technical Workgroup (Attachment A).  This document lists work currently underway or proposed in this region.  I am the laboratory director and also oversee lamprey research at the Columbia River Research Laboratory (CRRL). I have regular and frequent conversations with others involved in research on lampreys.  My assessment of the current situation is that all of the studies proposed for this province should be funded.  I believe our lack of knowledge about this group of fish needs to be addressed before we can make an educated guess about how to increase the population.  The work proposed by this group of researchers is a good initial step in that direction.

The suggestion that we should involve other researchers that are working on lampreys is a good one.  We have had a few lamprey workgroup meetings but never a true technical workshop where lamprey researchers from other areas were invited.  ODFW proposed such a workshop to BPA several years ago and they were turned down.  We feel strongly this is an important step.  If you would like us to organize such an event, we would be happy to do so (assuming NWPPC can provide the funding).

Response to comments on Project ID: 20000520

Upstream migration of Pacific lampreys in the John Day River:  Behavior, timing, and habitat preferences

This work will provide substantial information to assist with the overall rehabilitation plan as proposed by the Confederated Tribes of the Umatilla Indian Reservation (CTUIR; Project # 199402600) in that this research will describe aspects of life history that are currently poorly understood, such as migration behavior and over-wintering and spawning habitat needs.  This project is also coordinated with the larval lamprey habitat use studies currently being conducted by the CTUIR in the upper John Day River Basin as part of Project # 199402600.  Though this project is not directly related to Project # 25007 (proposed by the Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO)), we will continue to communicate frequently with these biologists, since information we learn from this project (as well as other lamprey research at the CRRL) may facilitate certain aspects of their proposed work. 

We appreciate the suggestion to better evaluate habitat use by examining habitat selection in relationship to habitat availability.  We agree that this is the best methodology to describe habitat preferences.  We did not propose this approach due to logistical uncertainties and expected high costs.  We propose to modify our study design to address this suggestion.

The simplest experimental design for this situation would be one in which resource availability is measured by classifying each resource unit into categories, then measuring resource selection by locating individuals in these resource units (Manly et. al. 1993).  The problem with this approach for this particular study is that, to the best of our knowledge, habitat data (necessary to assign units into categories) are only available for the upper portions of the basin.  Thorough habitat surveys (primarily Hankin & Reeves Level II) have been conducted in portions of the North Fork, Middle Fork, and upper mainstem.  Oregon State University staff have provided us with these data in GIS layers (ArcView), along with water temperature data and some videography they collected during their study of adult spring chinook salmon habitat use in the John Day River.  For these areas, we intend to assess habitat preferences as described above to the extent that the available data will allow and pending an evaluation of whether there is adequate documentation describing the sources of the data and the techniques used to collect it.  

Unfortunately, we have not been able to locate habitat data for the rest of the basin.  Thorough habitat surveys of the entire lower John Day River, conducted over various hydraulic and seasonal conditions, would be ideal.  For instance, these types of data could be used to develop hydraulic models (see: http://biology.usgs.gov/wfrc/jdhab.htm that describes work done by our facility to use this approach to model fish habitats in the John Day Reservoir) that, combined with the data that we will provide describing lamprey habitat use, would allow an assessment of the extent and quality of habitats available during a variety of flow and seasonal conditions.  However, this task would obviously require significant effort, and therefore, expense.  Manly et. al. (1993) suggest estimating habitat preference by locating individuals (e.g., using radio-telemetry) and then examining the used and unused resource units  to estimate a logistic function that represents the probability of use as a function of variables measured on the units.  Again, the area of interest is large (e.g., the lamprey released during the first year of the study are currently inhabiting approximately 175 river miles of the John Day River), so sub-sampling (either systematic or random) would be required.  We propose to use our present knowledge of adult Pacific lamprey habitat use (collected in 2000), along with larval lamprey distribution and habitat data (using presence of ammocoetes to indicate spawning occurred at or upriver of that point), to systematically subsample small portions of the basin where we do not have habitat survey data.  We will formulate this study design and have it reviewed by an expert in this topic prior to completing a statement of work.  However, as we state above, more comprehensive habitat surveys that would allow the development of hydraulic models would facilitate a more comprehensive evaluation of the availability of habitats for spawning and rearing Pacific lamprey.

We will coordinate our efforts with Projects # 199703400, # 25084, # 199801600, and any other interested parties.  If possible, we will site our radiotelemetry receivers in locations useful to other researchers and monitor for all radio transmitters deployed in the area.  In 2000, we had good success monitoring for Pacific lampreys radiotagged by the NMFS and adult steelhead radiotagged by the University of Idaho.

Literature Cited

Manly, B.F.J., L.L. McDonald, and D.L. Thomas. 1993.  Resource selection by animals: statistical design and analysis for field studies.  Chapman and Hall, London.

Opinions from CRRL on reviewer comments on other projects:
Project ID:  199402600—I believe Mr. David Close and his staff have made some substantial, difficult changes in their research program over the last few years.  This project has produced some very useful information and has the potential to do even better in the future.  We are conducting the pheromone studies at the CRRL on a subcontract from this project.  We believe this work will be beneficial to develop lamprey rehabilitation plans no matter what their scope.  We work closely with this group, sharing resources and information freely.

Project ID:  25007—The sampling design they have proposed is similar to the one being used by the CTUIR, which was developed after consultation with the sea lamprey control program in the Great Lakes.  The CTWSRO discussed this research topic with us as they developed their proposal and we reviewed the proposal prior to submission.  Lamprey ammocoetes do have a range of habitat preferences, however, as with most organisms they will find the best available (lampreys will spawn in habitats where recruitment is not a possibility).  In some situations, eggs hatch and ammocoetes survive for a time but never reach metamorphosis.  As with insects and other burrowed aquatic organisms, sediment characteristics are an important factor influencing their distribution, along with food availability, temperature, flow, dissolved gas, presence of predators, etc.  Even for species with well-defined habitat requirements, it is not uncommon to find individuals in what appears to be “marginal” habitats.  Sometimes it is a good idea to do initial surveys assuming you know nothing about the distribution of the organism.  

Project ID:  25101—Electroshocking for lampreys is difficult to do in a quantitative fashion, even with years of experience and the right equipment.  Incidental data on lamprey presence by people electroshocking for other fishes would likely be of questionable value—my guess is it would be more misleading than helpful.  Based on my experience in trying to do the same thing in Great Lakes streams, I think the researchers have underestimated the cost of doing this work.  The sampling gear and techniques have been developed and applied to the St. Mary’s River (a large complex river system connecting Lake Superior to Lake Huron) in the Great Lakes.  If the principal investigator proposing this work contacts me, I will put him in contact with the appropriate people in the Great Lakes.

If you have any questions about our work or lampreys in general, please ask.  

Sincerely,

James G. Seelye, PhD /s/

Laboratory Director  

Cc: 
Jennifer Bayer, USGS


Dave Close, CTUIR


Chris Brun, CTWSRO


Dennis Dauble, PNNL
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Planning of Columbia Basin Pacific Lamprey Projects and Needs

A Report to the Northwest Power Planning Council – July 1999

Background

Severely declining Pacific lamprey populations throughout the Columbia River Basin has recently elevated the interest and concern of various entities. The tribes have expressed the most concern due to the cultural significance and lost traditional fishing opportunities.

In 1994, the Northwest Power Planning Council approved the first lamprey project in the Fish and Wildlife Program. The project proposed by the Confederated Tribes of the Umatilla Indian Reservation (CTUIR), called for research and restoration of Pacific lamprey throughout tribal ceded lands. In 1995, an initial product (Status Report of the Pacific Lamprey in the Columbia River Basin) was completed. Since that time, the CTUIR has continued the lamprey project with efforts directed at mainstem abundance monitoring, NE Oregon tributary population abundance documentation (past and present), development of genetic baseline information, basic migratory behavior, and artificial propagation techniques (capture, transport, holding, spawning). This information has been essential for development of a pilot pacific lamprey restoration plan in the Umatilla Basin. CTUIR hopes the plan, to be completed in 1999, will lead to lamprey restoration in the Umatilla and ultimately other subbasins.

Additional lamprey studies have been proposed for which has created uncertainties regarding what are priority lamprey needs and projects. The NPPC approved FY 99 funding for the ongoing CTUIR project but not others that were proposed, due to these uncertainties and also due to potential project duplication. This document is intended to help clarify the various lamprey project purposes and needs and assist the NPPC in making FY 2000 funding decisions.

Since the initiation of the CTUIR lamprey research and restoration project, a Columbia Basin Pacific lamprey technical work group (Appendix A) has been formed to discuss current issues and findings, coordinate ongoing project efforts, and define future project needs as requested by the NPPC. Numerous state, federal, university, and tribal entities have met approximately twice a year for the last three years. The most recent meeting (entitled “Columbia Basin Pacific Lamprey Workshop”) took place in Mission, Oregon on October 22 and 23, 1998. This report will utilize information resulting from the work groups meetings and information from FY 2000 proposals to discuss all ongoing and proposed Pacific lamprey research and restoration efforts and will identify what are believed to be priority needs.

Brief historical facts

· The Pacific lamprey are native to the Pacific Northwest and are believed to have inhabited most tributaries throughout the Columbia River Basin.

· The overall distribution of Pacific lamprey is from southern California to the Gulf of Alaska and inland to central Idaho.

· Former distribution was likely broader than anadromous salmonids due to the ability of lamprey to cling to rocks and pass around slides or falls.

· Pacific lamprey were and still are highly regarded culturally and religiously by Native American tribes. Former lamprey abundance provided tribal fishing opportunities throughout Columbia River Basin tributaries.

· Significant non-Indian lamprey collection at Willamette Falls for fish food processing in 1913 was documented at 27 tons. Commercial fishermen in the 1940's harvested 40 to 185 tons annually (100,000 to 500,000 adults) at Willamette Falls for use as vitamin oil, protein food for livestock, poultry, and fish meal.

Current status of populations and fisheries

· The current potential distribution of Pacific lamprey in the Columbia River and tributaries extends to Chief Joseph Dam and to Hells Canyon Dam on the Snake River.

· Although adult lamprey counting at mainstem Columbia and Snake River dams is not standardized and was sometimes restricted to certain hours, population trends indicate precipitous declines.

Pacific lamprey counts at Columbia and Snake River dams

Dam
Former counts
1997 counts

Bonneville
350,000 in early 60's
22,830

The Dalles
300,000 in early 60's
14,835

John Day
----
14,845

McNary
25,000 in early 60's
4,213

Ice Harbor
50,000 in early 60's
1,454

Lower Monumental
----
217

Little Goose
----
245

Lower Granite
----
1,274

Rock Island
----
2,321

Rocky Reach
17,500 twice in 60's
1,405

Wells
----
773

· Based on 1997 COE fish ladder passage estimates, there appears to be a 65% drop in Pacific lamprey abundance between Bonneville and The Dalles Dams which suggests a substantial portion of the lamprey run spawn in the following tributaries - Wind, Little White Salmon, White Salmon, Klickitat, and Hood rivers.

· Based on 1997 COE fish ladder passage estimates, there appears to be another large drop (72%) between John Day and McNary Dam counts which suggests that the John Day River may support a run of approximately 10,000 Pacific lamprey. Sampling of juvenile lamprey by CTUIR in NE Oregon streams has shown that the John Day basin has the highest juvenile densities relative to other subbasins.

· In the mid-Columbia, there is approximately a 40% drop in counts between Rock Island and Rocky Reach Dams indicating that a sizable Pacific lamprey population may persist in the Wenatchee River. However, fish counting at Tumwater Dam on the Wenatchee River during most of the last 10 years between May and September have not recorded lamprey movement. The fish could over-winter in the lower river and go upstream prior to salmon counting.

· Passage over the last dams in the Snake and Columbia rivers in 1997 appears to be seriously low. Only 3% of the Pacific lamprey that crossed Bonneville Dam were counted at Lower Granite Dam and approximately 6% crossed Wells Dam.

· Pacific lamprey population declines have reduced, eliminated, or relocated the once widespread tribal fisheries to Willamette Falls on the Willamette River. A small tribal fishery also sometimes occurs at Shears Falls on the Deschutes River, Fifteen Mile Creek and on the Klickitat River.

· ODFW currently issues permits for Indian and non-Indian subsistence and commercial fisheries at Willamette Falls

· fishing occurs by hand-type methods only on east side of the horseshoe falls area

· of 55 permits issued in 1997, 17 of those people (about one-half Indian and one-half non-Indian) sold fish for commercial purposes

· a calculation of catch through buyers records indicated about 28,000 pounds of lamprey were harvested commercially at Willamette Falls in 1997

· the average, annual commercial harvest since 1990 is 22,000 pounds

· since recent catch is remaining stable and the fishery is closed over one-half of the falls area, ODFW has determined that current harvest is not a biological problem.

Principle problems impacting populations

Mainstem passage at dams - Similar to anadromous salmonids, hydroelectric dams along the Columbia and Snake rivers also create passage impediments for Pacific lamprey. Recent NMFS studies (funded by COE) utilizing radio telemetry in the lower Columbia River indicates that 40% of adult Pacific lamprey migrating to Bonneville Dam do not move upstream past the fishways. This problem multiplied by several dams is likely the main reason for the severe declines or possibly extirpation of Pacific lamprey in most mid to upper Columbia and Snake river tributaries. Juvenile lamprey outmigrants are also subjected to high mortality rates at hydroelectric projects. Although mortality percentages are not known, it is believed to be higher than salmonids due to lesser swimming ability of lamprey and resultant poor avoidance and increased impingement on bypass screens.

Poor habitat conditions in tributaries - Reduced instream flows in many tributaries has greatly impacted the natural production potential of Pacific lamprey. Dewatering or low flows in late spring and summer impacts adult upstream migration into tributaries. Low flows, poor riparian conditions and resultant high water temperatures have also reduced the quality and quantity of adult spawning and juvenile rearing areas.

Goals

Other than the Tribes, no entity has stated any specific lamprey restoration goals in fisheries management plans. The Wy-Kan-Ush-Mi-Wa-Kish-Wit states the goal: within 25 years, increase lamprey populations to naturally sustainable levels that also support tribal harvest opportunities. The CTUIR is utilizing the Umatilla Basin as a pilot project to test lamprey restoration techniques with the ultimate goal of reestablishing self sustaining natural producing populations which also provide for tribal fishing opportunities at traditional locations within the subbasin.

Ongoing projects

The Columbia Basin Pacific Lamprey Workshop identified the ongoing lamprey projects, sponsors, general tasks, and funding sources (see Table 1).

Proposed projects

The Columbia Basin Pacific Lamprey Workshop also identified information relevant to proposed lamprey projects. This information in addition to that provided in the  FY 2000 BPA lamprey proposals is presented in Table 2.

Critical uncertainties/lamprey project needs

Attendees at the Columbia Basin Lamprey Workshop identified the following regarding Columbia Basin Pacific lamprey (all are priorities, no order identified):

I. Estimate upstream migrant abundance at mainstem dams

II. Upstream migration - mainstem passage success

III. Downstream juvenile migration - mainstem passage success

IV. Genetic database for population structure

V. Species identification techniques

VI. Juvenile and adult life histories - habitat requirements

VII. Artificial propagation success - hatchery practices

VIII. Pilot restoration actions in a tributary with associated M & E

To help assess the need for ongoing and proposed Pacific lamprey projects, a column was added in Tables 1 and 2 indicating which critical uncertainty or need listed above is addressed by each project.

Discussion of proposed project needs and priorities

If we assume that our long-range goal is to rehabilitate the population of Pacific lampreys in the Columbia River basin to self sustaining natural producing populations which also provide for fishing opportunities at traditional locations, the following general actions will need to be implemented:

1. We must identify the numbers and distributions of what we have currently.

2. We must identify the relative importance of factors limiting reproduction, primarily passage through dams (upstream and downstream) and habitat requirements of all life stages.

3. We must develop rehabilitation plans that include methods for collecting, transporting, and culturing Pacific lampreys

4. We must demonstrate rehabilitation is feasible by conducting controlled, designed studies in one stream.

5. We must 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.

The project critical uncertainties, I through VIII above, identified at the workshop are the subject of several ongoing and proposed projects. The workshop attendees agreed that all projects have a high priority considering the current status of lamprey populations. 

Table 3 was developed to help the NPPC and project reviewers understand Columbia River Pacific lamprey project critical needs and ties to ongoing and proposed projects. There are more critical needs than there are approved projects. Also, one ongoing project listed does not mean it entirely meets the general objective need.

Due to the fact that Columbia Basin Pacific lamprey populations are believed to be extirpated or nearly so in many subbasins, transplantation and/or artificial propagation is expected to be necessary in many restoration efforts.  The Columbia Basin Pacific lamprey technical work group developed draft (“working thoughts” – open to revision) guidelines for Pacific lamprey transplantation and/or artificial propagation (Appendix B).  The first project expected to employ these guidelines is the Umatilla pilot subbasin restoration project 9402600.
Restoration of Pacific lampreys and fisheries in the Columbia River basin will require a substantial effort in terms of dollars and time. Total restoration of Pacific lampreys is probably closely linked with restoration of salmon populations and all of the complexities of habitat changes both in the rivers and in the ocean. However, if we make a few assumptions about Pacific lamprey populations based on what we know of other species, we can develop plans and implement demonstration projects where individual tributaries to the Columbia River could have rehabilitated populations of Pacific Lampreys. At the workshop, there seemed to be a consensus that priorities of future work should be based on both the information needs for large scale rehabilitation and for rehabilitation of lampreys in the Umatilla River. Conducting studies that will benefit both objectives should be given highest priority. A systematic, logical progression of studies needs to be continued to make the best use of limited research dollars leading to the most complete rehabilitation of Pacific lampreys that we can achieve.

Changes in aquatic habitats in the Columbia River Basin have resulted in declines in populations of several desirable fishes including Pacific lampreys. Because the wellbeing of Pacific lampreys is closely tied to the wellbeing of salmonids in other systems, it follows that if we improve conditions for salmonids in the Columbia River Basin, we will see an increase in the Pacific lamprey populations. 

Passage of upstream migrating Pacific lampreys through fishways designed to pass salmonids  is one issue that needs to be examined early in our plans. Problems encountered by downstream migrating Pacific lampreys might be similar to problems juvenile salmonids encounter.

This updated status report represents an initial assessment at what needs to be done concerning Pacific lampreys to facilitate their rehabilitation. As we conduct studies and learn more about lampreys in the Columbia River, we will likely need to modify our approach. Having a workshop periodically should allow that to happen. Having a meeting of researchers and others working on Pacific lampreys on an every other year schedule would keep the planning and evaluation process in an efficient mode. Producing list such as those in Tables 1, 2 and 3 on an annual basis will provide an index of how much progress we are making. An additional table should be included that lists reports and publications that have been produced since the Pacific lamprey rehabilitation effort was begun. Eventually this information could be set up in a WEB site that would allow frequent updating of lists.

Table 1. Ongoing Columbia Basin Pacific Lamprey projects

Sponsor
Funding
Project title
General project actions
Critical uncertainties and

needs addressed

CTUIR/

CRITFC
BPA
Pacific Lamprey Research & Restoration (project #9402600)
· Monitor abundance & passage trends of adult lamprey at Columbia & Snake River dams

· Develop a genetic database for determination of lamprey population structure in the Columbia Basin

· Investigate adult lamprey homing fidelity back to initial capture sites

· Document presence/absence and distribution of lamprey in NE Oregon & SE Washington subbasins

· Develop pilot lamprey restoration plan for Umatilla subbasin

· Begin initial restoration plan actions: 1) trap adults from John Day river; 2) evaluate lamprey hatchery practices while holding adults at USGS Cook, WA lab; 3) spawn adults, incubate eggs, rear & outplant prolarvea in Umatilla River; 4) monitor Umatilla River for juvenile survival and growth; 5) monitor lamprey migratory pheromone in water samples from the Umatilla & John Day rivers to better understand adult lamprey attraction into tributaries.
· Adult abundance monitoring

· Adult homing behavior

· Genetic database

· Life histories & habitat req.

· Hatchery practices

· Pilot restoration actions -

· M & E

NMFS/

U of Idaho
COE
Radio Telemetry of Adult Pacific Lamprey in the Lower Columbia River
· Evaluate passage of radio tagged adults below and at Bonneville Dam

· Conduct laboratory evaluations of upstream movement through various augmented adult fishway structures
Adult upstream migration success

USGS CRRL
COE
Characteristics of Upstream Migration of Pacific Lamprey in the Columbia River
Evaluate adult maturation & physiology of adult lamprey collected at Bonneville Dam
Adult upstream migration success

Life histories

USGS CRRL
COE
Effects of Swimming & Exhaustive Stress in Pacific Lamprey: Implications for Upstream Migration Past Dams
Evaluate swimming performance, metabolic condition, and exhaustive stress to assess efficacy of current upstream fish passage facilities at Bonneville Dam.
Adult upstream migration success

USGS

CRRL
USFWS
Evaluation of Tagging Techniques for Pacific Lamprey Ammocoetes & Macropthalmia
Evaluate effectiveness (tag retention & animal survival) of visible implant (V1) & PIT tags in juvenile lamprey.
Juvenile downstream migration success

USGS CRRL
USFWS
Validation of Statolith - based aging Techniques for Pacific Lamprey Ammocoetes & Macropthalmia
Validate statolith-based aging techniques in laboratory & compare results to wild lamprey samples.
Life histories

U of Idaho
Misc
Genetic Analysis Pacific Lamprey
Receive tissue samples and conduct genetic analysis (generally a subcontractor under other studies)
Genetic database

Table 2. Proposed Columbia Basin Pacific Lamprey projects

Sponsor
Funding
Project title
General project actions
Critical uncertainties and

needs addressed

IDFG
BPA
Evaluate Status of Lamprey in Clearwater River (#20019)
· Determine life history characteristics

· Determine habitat requirements

· Determine juv. & adult distribution

· Develop & implement strategies to minimize impacts to habitat
Life histories & habitat req.

USFWS
BPA
Evaluate Habitat Use and Population Dynamics of Lamprey in Cedar Creek (#20121)
· Estimate adult abundance & determine migration timing

· Determine larval lamprey distribution & habitat use

· Determine outmigrant timing & abundance

· Eval. homing fidelity, surv. rates & ocean residence with CWT’s

· Rear ammocoetes to verify species identifications

· Evaluate effects of PIT tagging juveniles in lab

· Evaluate adult spawning habitat requirements

· Sample & cap redds to determine egg & larvae survival & developmental timing
· Life histories & habitat req.

· Adult homing behavior

· Species indentification

· Juv. tagging/migration success

USGS CRRL
BPA
Identification of larval Pacific lampreys, river lampreys, and western brook lampreys and thermal requirements of early life history stages of lampreys. (#20065)
· Spawn three species in captivity & determine diagnostic characteristics of each

· Collect ammocoetes and hold through metamorphosis to verify identification techniques

· Evaluate temperature effects on the survival and early development of three species
· Species identification

· Life histories & habitat req.

USGS CRRL
BPA
Upstream migration of Pacific lampreys in the John Day River: behavior, timing, and habitat preferences (#20064)
· Trap adults and use radio telemetry to determine lamprey movement to spawning

· Describe overwintering & spawning habitat of radio tagged fish
· Adult upstream migration success

· Life histories & habitat req.

Battelle PNNL
COE
Evaluate juvenile lamprey passage at John Day Dam
Assess juvenile lamprey impingement and injury during screening/bypass and turbine passage
Juvenile downstream migration success

Table 3. Critical uncertainties, goals and objectives for Columbia Basin Pacific Lamprey projects 

Critical questions/uncertainties

Goal statement

General objectives
Applicable projects1/

I.
Current abundance
A. Annually determine numbers & distribution of current populations
1. Coordinate with entities conducting salmonid counts at mainstem dams to expand counts for adult lamprey abundance

2. Estimate upstream migrant abundance in major tributaries

3. Survey ammocoete populations in major tributaries and mainstem

4. Analyze population trends and distribution and develop a long term monitoring program to assess restoration success
O: 9402600 much 

more needed




O:9402600

P: 20121




O: 94002600

P: 20019

P: 20121




Needed

II.
Upstream migration -passage success.


A.
Provide for safe adult passage at mainstem dams
1. Evaluate passage of radio tagged adults in mainstem

2. Conduct laboratory evaluations of upstream movement through various augmented adult fishway structures

3. Evaluate swimming performance, metabolic condition, and exhaustive stress to assess efficacy of current upstream fish passage facilities

4. Identify upstream passage impediments at mainstem dams

5. Determine what devices or operational procedures will allow adult migration through dams without excessive mortality

6. Implement appropriate passage improvements at mainstem dams
O: U of I - COE




O: U of I - COE




O: USGS - COE




O: U of I - COE

more needed




O: U of I - COE

more needed




Needed


B.
Provide for safe adult passage in major tributaries
1. Identify upstream passage impediments in major tributaries

2. Determine solutions for passage impediments

3. Implement passage improvements in major tributaries
O: 9402600

(Umatilla)

Needed

III.
Downstream migration - passage success


A.
Provide for safe juvenile passage at mainstem dams
1. Evaluate effectiveness of various tag types in juvenile lamprey

2. Identify downstream passage impediments at ainstem dams

3. Determine what devices or operational procedures will allow juvenile migration through dams without excessive mortality

4. Implement appropriate passage improvements at mainstem dams
P: 20121

O: USGS - USFWS




P: Battelle - COE

(John Day Dam)




Needed




Needed


B.
Provide for safe juvenile passage in major tributaries.
1. Identify downstream passage impediments in major tributaries

2. Determine solutions for passage impediments

3. Implement passage improvements in major tributaries
Needed




Needed




Needed

IV.
Genetic population structure
A.
Develop understanding of Columbia Basin Pacific lamprey population structure.
1. Develop a genetic database for determination of lamprey population structure
O: 9402600

V.
Lamprey species identification techniques.
A.
Develop species identification techniques for larval lamprey (Pacific, river and western brook).
1. Spawn and hold each lamprey species in captivity through metamorphosis to verify identification techniques
P: 20065

VI.
Life history, behavior and habitat requirements
A.
Gain understanding of adult migration/homing behavior.
1. Determine general migration behavior through radio tagging and genetic assessment techniques

2. Investigate adult migration attractant potential of pheromones emitted by larvae

3. Conduct large scale CWT or PIT tag homing/ocean survival study.
O: 9402600




O: 9402600




Needed?


B.
Gain understanding of life history and habitat requirements for adult lamprey.
1. Evaluate adult migration and holding & spawning habitat requirements

2. Sample and cap redds to determine egg & larvae survival & developmental timing
P: 20064

P: 20121

P: 20121


C.
Gain understanding of life history and habitat requirements for larval lampreys.
1. Validate statolith-based aging techniques

2. Evaluate effectiveness of various tag types in juveniles

3. Sample various tributaries to determine larvae distribution, life history characteristics, and habitat requirements

4. Sample juvenile outmigration in tributaries to determine timing and abundance
O: USGS - USFWS

O: 9402600




P: 20121

O: USGS - USFWS




O: 9402600

P: 20121

P: 20019




O: 9402600

VII.
Artificial propagation and transplantation techniques & success
A.
Develop transplantation and artificial propagation techniques for lamprey restoration in tributaries
1. Evaluate capture and transport techniques of adults from donor site to hatchery or recipient stream

2. Evaluate hatchery practices for adult holding, spawning, and early rearing of pro larvae
O: 9402600




O: 9402600

P: 20065

VIII.
Success of tributary restoration actions


A.
Develop successful lamprey reintroduction/ restoration techniques for tributary application
1. Develop pilot restoration plan for Umatilla subbasin

2. Implement and monitor pilot restoration actions in Umatilla subbasin
O: 9402600




O: 9402600

1/
P = proposed; O = ongoing; for BPA funded projects, the project number is given; for non BPA funded projects, the sponsor precedes the funding source.

Appendix A. Columbia Basin Pacific Lamprey Technical Workgroup

Name
Entity
Email
Phone
Fax

Heidi Stubbers
NPT
Heidis@nezperce.org
208-843-2253
208-843-7310

Bill Bosch
YIN
Yinfish@wolfnet.com
509-865-6262
509-865-6293

Colleen Fagan
CTWSRO
Cfagan@warmsprings.com
541-553-3233
541-553-3359

Gary James
CTUIR
Garyjames@ctuir.com
541-276-4109
541-276-4348

David Close
CTUIR
Davidclose@ctuir.com
541-276-4109
541-276-4348

Stan van de Wetering
SILETZ
Svandewetering@ctsi.nsn.us
541-444-8294
541-444-2307

Doug Hatch
CRITFC
Hatch@columbia-center.org
503-731-1263
503-235-4228

Blaine Parker
CRITFC
Parb@critfc.org
503-731-1268
503-235-4228

Andre Talbot
CRITFC
Tala@critfc.org
503-731-1250
503-235-4228

Rudy Ringe
U of I
Rrringe@uidaho.edu
208-885-6400
208-885-9080

Ted Bjorn
U of I
Bjornn@uidaho.edu
208-885-7617
208-885-9080

Marty Fitzpatrick
OSU

541-737-1086
541-737-3590

Hiram Li
OSU
Lih@ccmail.orst.edu
541-737-1963
541-737-3590

Larry Basham
FPC
Lbasham@spc.gov
503-230-4099
503-230-7559

Mark Fritsch
PPC
mfritsch@nwppc.org
503-222-5161
503-795-3370

Tom Rein
ODFW
Tom.rein@rocketmail.com
503-657-2000 x404
503-657-6823

Eric Tinus
ODFW
Eric.tinus@state.or.us
503-657-2000 x283
503-657-2095

Ritchie Graves
NMFS
Ritchie.graves@noaa.gov
503-231-6891
503-231-2318

Larry Beck
COE
Cenpp-co-srf@usace.army.mil
541-374-8801
541-374-8372

Robert Stansell
COE
Cenpp-co-srf@usace.army.mil
541-374-8801
541-374-8372

Cal Sprauge
COE
Calvin.r.sprague@usace.army.mil
503-808-4305
541-808-4329

Gretchen Starke
COE
Gretchen.m.starke@nwpo1.usace.army.mil
503-374-8801


Rebecca Kalamasz
COE
Rebecca.l.kalamasz@usace.army.mil
509-527-7277
509-527-7832

Rick Jones
COE
Rick.l.jones@usace.army.mil
509-527-7281
509-527-7825

Sharon Kiefer
IDFG
Skiefer@idfg.state.id.us
208-334-3791
208-334-2114

Travis Coley
USFWS
Travis_coley@mail.fws.gov
360-696-7605
360-696-7968

Scott Barndt
USFWS
Scott_barndt@fws.gov
360-696-7605 x245
360-696-7968

Jennifer Bayer
USGS
Jennifer.bayer@usgs.gov
509-538-2299 x273
509-538-2843

James Seelye
USGS
Jim_seelye@usgs.gov
509-538-2299 x263
509-538-2843

Ed Meyer
NMFS
Ed.meyer@noaa.gov
503-230-5411
503-231-2318

Lowell Stuehrenberg
NMFS
Lowell.stuehrenberg.noaa.gov
509-547-7518
509-547-4181

Monty Price
WDFW
Mantyp@televar.com
509-282-3332
509-282-3392

Lori Spencer
WDFW
Spencerl@orgontrail.net
541-922-3630
541-922-4101

Rosanna Tudor
WDFW
Tudor@oregontrail.net
541-922-3630
541-922-4101

Jody Brostrom
IDFG
Jbrostro@idfg.state.id.us
208-799-5010
208-885-5012

Paul Hoffarth
WDFW
Hoffarth@oregontrail.net
541-922-3630
541-922-4101

Dennis Dauble
PNNL
dd.dauble@pnl.gov
509-376-3631
509-372-3515

Matt Powell
U of I
Fishdna@micron.net
208-837-9096
208-837-6047

John Loch
WDFW
Lochjj@kalama.com
360-414-7238
360-414-7238

Steve Richards
WDFW

509-734-7187
509-734-7102

John Sanchez

Deborah Docherty
USFS

BPA
Dldocherty@bpa.gov
541-278-3819

503-230-4458
541-278-3730

503-230-3314
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Appendix B

Draft Guidelines for Pacific Lamprey Transplantation

and/or Artificial Propagation

Actions funded under the Columbia Basin Fish and Wildlife Program
1)
The target or recipient subbasin formerly (or currently) sustained a pacific lamprey population.

2)
The problems which lead to the reduction or demise of pacific lamprey in a recipient subbasin have been addressed (dewatering, passage barriers, chemical treatments, etc.)

3)
The existing recipient subbasin Pacific lamprey population has been determined to be below a level which could recover to self-sustainability with harvest.

4)
Pacific lamprey removal (defined location, life history state, and number) from a subbasin donor population is determined to have insignificant impact on that population.

5)
Disease clearance or screening has been conducted on the donor population and results have been approved by fish pathologist (similar to salmonid transfers).

6)
The donor population was selected based on the following: 1) results of a Columbia Basin Pacific lamprey genetic database/stock structure study (being conducted under CTUIR project 9402600); 2) geographic locations of donor vs recipient subbasins (may not be a critical factor depending on outcome of genetic database/stock structure study); and 3) availability of stocks.

7)
NEPA requirements have been addressed - if applicable.

8)
ESA concerns/requirements have been addressed - if applicable.

9)
Proposed action includes a monitoring and evaluation plan to determine effectiveness of action.

_________________________________
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