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a. Abstract 
Historic accounts and recent observations of Pacific lampreys (Lampetra tridentata) at mainstem Columbia River dams indicate the number of Pacific lampreys migrating upriver has decreased dramatically over the last 60 years.  Consequently, state, federal, and tribal governments have recently expressed concern for this species.  Little is known about the biological and ecological characteristics of habitats suitable for upstream migrating Pacific lampreys.  However, knowledge of the factors limiting survival and reproduction of Pacific lampreys must be known to successfully rehabilitate depressed populations.  The first year of this project yielded the first data on migration behavior and timing of Pacific lampreys in a tributary of the Columbia River Basin.  Due to money and time constraints, only limited information on overwintering and spawning habitat were collected.  Further research is necessary to confirm observed patterns of behavior, examine behavior throughout the period of upstream migration (including the early part of the run that we were unable to sample), examine spawning behavior, and conduct a more rigorous examination of habitat use.  We propose to complete this Innovative Project as originally proposed, which would include multiple years of data collection, allowing radio tracking to continue through the spawning season, and more systematically examining habitat use.  In the first year, we have tested methods and gained information that will allow us to refine our objectives and approach in the future.  Knowledge of behavior of Pacific lampreys in tributaries to the CRB will provide baseline information to examine possible effects of delays to migration, such as might be caused by mainstem passage constraints.  Knowledge of behavior, timing, and the resulting quantification of habitat use will provide a means to assess the suitability of overwintering and spawning habitats and allow the establishment of goals for recovery projects.  Documentation of the life history strategy of Pacific lampreys in streams and rivers tributary to the Columbia River will help identify factors limiting lamprey populations.

b. Technical and/or scientific background
Pacific lamprey (Lampetra tridentata) populations in the Columbia River Basin (CRB) have declined dramatically compared to their populations prior to hydropower development (Close et al. 1995).  Consequently, state, federal, and tribal organizations have recently expressed concern for this species.  For example, in 1993 the Oregon Department of Fish and Wildlife designated the Pacific lamprey at risk of being listed as threatened or endangered should its status continue to deteriorate (Kostow 2002).  Columbia River treaty tribes have also voiced concern about the decline of this culturally significant species (Close et al. 1995; Jackson et al. 2000).  The Northwest Power Planning Council’s Fish and Wildlife Program (1994) noted the apparent decline of Pacific lampreys and requested a status report to identify research needs.  The resulting report (Close et al. 1995) called for studies on lamprey abundance, evaluation of their current distribution, and determination of habitat limiting factors.  Some research has begun to examine what might have prompted their decline and the feasibility of their recovery in the Columbia River Basin (Close et al. 2000, Jackson et al. 2000, Lamprey Program Summary 2001).

Identification of the biological and ecological factors that may limit lamprey production is critical to population assessment and recovery efforts.  Although some biological and ecological information for this and sympatric species (western brook lamprey L. richardsoni and river lamprey L. ayresi) is available from studies conducted in Canada (Pletcher 1963, Beamish 1980, Richards 1980, Beamish and Levings 1991), little is known of the biology and ecology of lampreys in the CRB (Kan 1975, Hammond 1979).  Participants in the Columbia Basin Pacific Lamprey Technical Workgroup (Pendleton, OR 1998 and 2000) concluded that in addition to evaluating the population status of lampreys, fundamental biological questions must be answered, including identification of biological and ecological factors limiting lamprey production in the CRB (1999).

Documentation of the life history strategy and habitat preferences of Pacific lampreys in streams and rivers tributary to the Columbia River will help identify factors limiting lamprey populations, identify areas in need of rehabilitation, and help to assess the efficacy of management actions.  At present, we have only a cursory understanding of the life history pattern of Pacific lampreys.  Along the Pacific coast, Pacific lampreys are believed to migrate into freshwater and move upstream to spawn from May to September, overwinter, and spawn in early spring the following year (Beamish 1980, Beamish and Levings 1991).  In the Columbia River Basin, data from trapping efforts by the National Marine Fisheries Service (NMFS) at Bonneville Dam suggest Pacific lampreys move upstream to spawn from May to October, with the run peaking in mid-July (Vella et al. 2001, Ocker et al. 2001).  While NMFS’ research has shown that hydroelectric projects can pose significant passage constraints for Pacific lampreys (Vella et al. 2001, Ocker et al. 2001), details about migration behavior and timing in the CRB are still nearly unknown, including rate of movement through the mainstem Columbia River, timing of movement into tributaries, rate of movement in tributaries and habitat preferences during migration.  Although there have been several research projects funded recently by the Bonneville Power Administration/Northwest Power Planning Council process (199402600; 200002800; 200001400; 20000290; 25007) and by the US Army Corps of Engineers (USACE) (related to passage at hydroelectric facilities: Battelle Pacific Northwest National Laboratory; NMFS/University of Idaho; USGS), none of these projects specifically addresses the questions we pose.

Since it is known that Pacific lampreys spawn in tributaries to the Columbia River, we examined migration behavior and timing and habitat use by these animals in a single tributary.  We conducted this study in the John Day River Basin for several reasons.  First, larval and adult stages of Pacific lampreys have been documented in the basin (Jackson et al.; Kostow 2002; Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO), pers. comm).  Second, the John Day River is unimpounded and provides the opportunity to study migration behavior and timing of fish unimpeded by passage constraints.  And third, since the John Day River Basin shares certain characteristics with the Umatilla River Basin, data collected during this study may be useful in the implementation and evaluation of the proposed restoration of Pacific lampreys in the Umatilla River.  Migration behavior and timing, and the quantification of habitat preferences will provide a means to assess the suitability of overwintering and spawning habitat and help establish goals for recovery projects.

In 1999, we proposed to address some of these questions.  Through the NWPPC funding process, we received funding as an “Innovative Project” in FY2000.  To conform to funding constraints, we modified our original proposal to limit the complexity and duration of our objectives.  We reduced the duration to one year and focused on determining the behavior of Pacific lampreys from the time they enter a tributary through the winter.  Data from our first year of work show that radio-tagged upstream migrating Pacific lampreys advanced upstream from the time of tagging (July – September 2000), stopped moving approximately in mid-September and held the same position through winter.  We examined these “holding” locations to characterize this habitat.  Movement resumed in early spring (March 2001).

In 2001, we submitted a proposal for continued funding of this research through the Columbia Plateau Provincial Review process.  Although the proposal was rated as  fundable by both the Independent Scientific Review Panel (ISRP) and the Columbia Basin Fish and Wildlife Authority (CBFWA), we did not receive funding through this process.  However, we received valuable feedback from the ISRP and in this current proposal we have addressed concerns about coordination with other projects and our methodology for evaluation of habitat preference.

Based on our results from the first year of “Innovative Project” funding and feedback from our experience in the Columbia Plateau Provincial Review process, we have confidence further research will be successful in describing a previously unknown component of this anadromous fish’s life history.  Our opportunity to test techniques and methodologies in FY2000, as well as the insight gained from the peer review of this work by the ISRP in 2001, will increase the efficiency and success of this proposed project.

This project will answer questions about Pacific lampreys posed by regional fishery managers.  Specifically, the quantification of habitat needs will help managers to develop strategies that assure long-term population viability of Pacific lampreys.  Data from this project would provide information necessary to examine other aspects of lamprey biology and ecology, such as quantification of rearing habitat and determination of relative abundance of sympatric species of lamprey present in the CRB.  Knowledge of behavior of Pacific lampreys in tributaries to the CRB will provide baseline information to allow future studies to examine possible effects of delays to migration, such as those that might be caused by mainstem passage constraints.

c. Rationale and significance to Regional Programs
Although the Pacific lamprey has received “sensitive” status in the state of Oregon (Kostow 2002), little is known about the life history and habitat requirements of this species.  Findings from this project would be provided directly to regional tribal and state fisheries managers enabling them to take management actions necessary to assess lamprey populations and quantify habitat needs in the John Day River and throughout the Columbia River Basin.  In particular, findings from this proposed work would assist in implementation and evaluation of the restoration aspect of Project #9402600 Pacific Lamprey Research and Restoration.

2001 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) gain understanding of life history and habitat requirements for adult lamprey, and (2) provide for safe adult passage in major tributaries.

Columbia Basin Pacific Lamprey Technical Workgroup

This specific topic was identified as a high priority by the Columbia Basin Pacific Lamprey Technical Workgroup in 1998 and 2000 (referenced in the 1999 planning document prepared by this group (titled “Planning of Columbia Basin Pacific Lamprey Projects and Needs: A Report to the Northwest Power Planning Council and the Bonneville Power Administration, 1999”).

John Day River Subbasin Summary

The John Day River Subbasin Summary (2001) identifies the need for information on life history, distribution, homing behavior, habitat requirements, and factors limiting Pacific lampreys in this basin.  Other than passage through hydroelectric facilities on the mainstem Columbia River, limiting factors for Pacific lampreys have not been investigated.  This proposed project would directly address these needs.

1995 Status Report of the Pacific lamprey

This project addresses recommended actions from Section II of the report:  “Status report of the Pacific lamprey (Lampetra tridentata) in the Columbia River Basin” (BPA Project Number 94-026), including:

2. Immediately compile information (e.g., oral histories, historic field data files, existing biological sampling efforts) which would define past and current distribution of lamprey in tributaries.
6. BPA, COE and other responsible parties immediately fund research to address critical uncertainties related to lamprey abundance, distribution, passage impediments, habitat limiting factors, artificial production, and transplantation/supplementation.
7. Fund efforts to immediately define implementation actions for lamprey restoration pilot projects in selected tributaries and to identify research needs associated with monitoring the results of these restoration actions.
This project will provide information on some of the basic biological questions posed in Section III - Recommended Research, Subsections A through F (Abundance, Distribution, Passage, Habitat, Transplantation, and Artificial production, respectively). In addition, this project addresses recommended actions defined in “Wy-Kan-Ush-Mi Wa-Kish-Wit”, 1995, Volume II, and under “Pacific Lamprey Research and Restoration” Annual Report 1996, Annual Report 1997, and Annual Report 1998.  Pacific lampreys are of significant cultural value to the Warm Springs and Umatilla Tribes.

2000 NWPPC Fish and Wildflife Program

This project addresses the 2000 NWPPC Fish and Wildflife Program, Basinwide Provision C.2.  Specifically, this project addresses the regional objectives for anadromous fish under C.2, “Objectives for Biological Performance”, which states, “Obtain the information necessary to begin restoring the characteristics of healthy lamprey populations.”

2000 Recommendations for Amendments to the Columbia River Basin Fish and Wildlife Program


This project addresses a number of recommended amendments to the Fish and Wildlife Program from the revision process of 2000 (NWPPC 2001).

Recommendation 21 (Confederated Tribes of the Warm Springs Reservation (CTWSRO):
CTWSRO identified program measures that this project will directly address, including:

· Determine life distribution, abundance, life history patterns, cultural use patterns of Pacific Lamprey in the Deschutes and other subbasins within the CTWSRO ceded area [includes John Day Subbasin].
· Land acquisitions: Identify and acquire key parcels of land for conservation purposes in the John Day subbasin, including spawning and rearing areas for spring chinook salmon, summer steelhead, bull trout, Pacific lamprey and other species including wildlife.
Recommendation 40 (Columbia River Inter-Tribal Fish Commission (CRITFC)):
CRITFC states in Principle 1 of it’s recommendation for Scientific Principles, “The specific ecological processes to be managed must be determined by the spatial and temporal needs of key migratory species (salmon: chinook, coho, steelhead and rainbow, sockeye and kokanee, and chum, lamprey)...”.

In an appendix to this recommendation, CRITFC detailed “goals and objectives to characterize the future Columbia River Basin” including:

1. Within 3 years, halt the decline of salmon, sturgeon and lamprey originating above Bonneville Dam.

3. Within 21 years, increase sturgeon and lamprey populations to naturally sustainable levels that also support tribal harvest.
In a section of this recommendation devoted to artificial propagation, CRITFC advised to following strategies, for which this project will provide basic biological information:

· Continue research on Pacific lamprey, develop artificial production strategies and techniques, and implement them to supplement natural lamprey production.

· The Commission recommended production strategies related to specific weak stocks, recommended as additions or revisions to the weak stock production strategies in the existing program:
· Pacific Lamprey:

· mitigate for the loss of Pacific lamprey in the Columbia River Basin. 
· restore and research Pacific lamprey populations in the Deschutes, and Hood rivers, and 15 mile Creek.
· restore and research Pacific lamprey populations in populations in the Snake River
· restore and research Pacific lamprey populations in populations in the mid-Columbia River.
On the topic of the hydrosystem, CRITFC “recommended the following standards for mainstem passage and habitat”, including:
· Assess basin lamprey and sturgeon population status and take hydrosystem and mainstem actions to restore these populations.
Recommendation 28 (Spokane Tribe), 31 (Montana Fish, Wildlife and Parks), 33 (Colville Confederated Tribes), 34 (Burns-Paiute Tribe), 38 (Shoshone-Bannock Tribes), 42 (Coeur d’Alene Tribe), 43 (Washington Department of Fish and Wildlife), 46 (U.S. Fish and Wildlife Service), 48 (Kalispel Tribe), 50 (Kootenai Tribe):

As summarized in the NWPPC Findings on Recommendations, the above agencies and tribes “recommended various versions of a statement of ‘basinwide’ or ‘regional’ ‘goals’ or ‘objectives’ for anadromous fish, resident fish and wildlife” including:
· By 2001, obtain the information necessary to manage and restore Pacific lamprey.
As part of the FY2000 review process, the ISRP classified this project as meeting two criteria, “systemwide significance” and “unimplemented program area,” required to receive Innovative Funding in that review cycle.

d. Relationships to other projects 
This project will complement ongoing and proposed lamprey research across the Columbia River Basin, by providing some of the basic life history information necessary to understand the needs of this species.  We feel that coordination of research is very important and we intend to work with existing projects (9402600; 200002800; 200001400; 25007; USACE –funded passage research conducted by NMFS at Bonneville Dam) to standardize sampling methodologies.  This would allow the comparison of information collected on different populations of lampreys in the CRB.  We will also communicate and cooperate with watershed projects 9137 and 8402100 to keep other researchers in the basin apprised of our activities.

In particular, we believe this work can be directly applied to the implementation and evaluation of Pacific lamprey restoration efforts in the Umatilla River Basin (Project 9402600) because the Umatilla and John Day Rivers are in close proximity and similar in character.  The principal investigators conducting 9402600 and this proposed work are cooperating to the greatest extent possible.  We are currently providing assistance to CTUIR (Project 9402600) by conducting an assessment of the olfactory response of upstream migrating Pacific lampreys.


During the first year (2000-2001), this project cooperated with Project 199204101 Lower Columbia River Adult Study to monitor movement of radio-tagged steelhead in the John Day River Subbasin, as well as a USACE-funded NMFS study to monitor movements of radio-tagged adult Pacific lamprey Mid-Columbia reservoirs.  As suggested by the ISRP in FY2002 Columbia Plateau process, we are willing to pursue this type of arrangement in the future with Projects 199703400 and 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.

e. Project history (for ongoing projects) 

This project was originally proposed as a three-year project (with two consecutive years of radio transmitter deployment) to BPA/NWPPC in 1999 for funding to start FY2000.  We received funding as an “Innovative Project” with the stipulation that funding would not exceed $200,000 and direction to conduct the project in one year.  In order to conform to these constraints, we scaled the project down by: 1) borrowing expensive radio telemetry equipment; 2) tagging lampreys only one year; 3) tracking tagged lampreys through April 2001; and 4) examining habitat used during this time period.  We eliminated aspects of the project that pertain to spawning behavior and habitat use.  We have reported our results in a report to BPA (Bayer et al. 2001), and presented them at the American Fisheries Society Oregon Chapter Annual Meeting in January 2001 [SUMMARZED BELOW ALSO].  Past costs are approximately $200,000.

SUMMARY OF MAJOR RESULTS ACHIEVED

Tagging


Between July 26 and September 1, 2000, 55 lampreys were caught at Tumwater Falls.  Of these, 42 were surgically implanted with radio transmitters (Table 1).  For tagged lampreys, the mean fork length was 662 mm (range 610 to 725 mm), mean weight was 446 g (range 305 to 565 g), mean anterior girth was 114 mm (range 102 to 126 mm), mean mid girth was 108 mm (range 98 to 124 mm), and mean posterior girth was 87 mm (range 79 to 99 mm).  Fifty percent of tagged lampreys were male and fifty percent were female, however sex was not a factor in deciding which lampreys to tag.  The duration of the surgical procedure averaged 8 minutes (range 6 to 15 minutes) and the recovery time before release averaged 18 hours (range 15 to 20 hours).  Of the 13 lampreys not used in this study, 3 were killed because of surgical error, and 10 were released because they did not meet minimum size criteria for surgery.

Tracking

Summary

· Movement past fixed receivers was exclusively between sunset and sunrise, with one lamprey holding position in front of a receiver during daylight hours.

· Lampreys were observed to travel from 0 to 20.9 km/days.

· Median distance traveled from tagging site before holding was 57.8 km (range     –2.9 to 285.0 km, n=36)

· Most over-winter holding was initiated by mid-September, 2000, and continued until mid-March, 2001.

· Lampreys held position exclusively in the lower John Day River (below           297 RKM) except for one individual that held in the North Fork John Day River.

· Five lampreys of over 300 tagged by National Marine Fisheries Service (NMFS) at Bonneville Dam in summer (May – September) 2000 were found in proximity to USGS-tagged lampreys and have behaved similarly to the lampreys we tagged.

· Holding behavior initiation appears to have coincided with decreasing temperature, photoperiod, and discharge.

· Thirty-five of 41 lampreys actively tracked by air were chosen for more precise locations from the ground or by boat.

· Lampreys over-wintered under boulders in riffle/glide type habitats.

· Resumption of upstream movement has been documented as of March 2001.

Fixed Receiver Stations


Continuous monitoring for transmitters at fixed receiver stations revealed that lampreys moved exclusively between sunset and sunrise (Figure 1), with one lamprey holding during daylight hours in close proximity to the receiver.  Movements were only detected past the two Lower John Day receivers before upstream movement ceased.  Twenty-three lampreys (20 USGS and 3 NMFS) passed the Cottonwood Bridge fixed receiver station (RKM 63.6) before holding (Figure 1).  Two lampreys (both USGS) passed the Service Creek fixed receiver station (RKM 252.0) before holding.  All lampreys detected by fixed receiver stations were subsequently detected upriver of those stations.  All lampreys detected upriver of fixed receiver sites had been previously detected by those fixed receiver sites.


Lamprey passage at Cottonwood Bridge before holding was used as an indicator of maximal travel times and rates of travel.  Median travel time for twenty USGS lampreys to move 46.7 km from release to detection at Cottonwood Bridge was 4.2 days (range 2.2 to 48.2 days), resulting in a median rate of travel of 11.0 km/day with a maximum rate of 20.9 km/day observed.  Median rate of travel for females (11.4 km/day, n=9) was slightly higher than for males (9.1 km/day, n=11) but maximum rates were very similar between the sexes (20.5 km/day for females vs. 20.9 km/day for males).  When compared by release date, lampreys released in late-August/early-September, 2000 exhibited greater maximum and median rates of travel than earlier releases (Table 2).


Lampreys resumed migration in mid-March, 2001 as evidenced by resumption in passage by fixed receiver stations.  To date, 7 lampreys (6 USGS and 1 NMFS) have passed the Cottonwood Bridge fixed receiver station (RKM 63.6) after holding over the winter.  Three lampreys (all USGS) have passed the Service Creek fixed receiver station (RKM 252.0) after holding in one location through the winter.

Aerial Telemetry


Fourteen aerial surveys of the John Day River Basin were conducted between August 8, 2000 and March 29, 2001.  The median interval between flights was 15 days, ranging between 12 and 28 days.  Test tags were detectable from 0.8 to 1.6 km.  Predicted aerial locations of test tags differed from known locations by a median of 140 m (range 38 to 311 m, n=4).  The median number of aerial locations per lamprey was 11 (range 1 to 14, n=41).

Aerial surveys revealed that most lampreys stopped upstream movement by mid-September, 2000 (Figures 2 and 3).  The median date of last observed movement was September 12, 2000 (n=37, range August 8 to November 14).  Initiation of holding behavior appears to have coincided with decreasing temperature, photoperiod, and discharge (Figures 4 to 6).  There were no substantial differences in median observed holding date by sex (Table 3), but median holding date showed an increasing trend by release (Table 4).

Lampreys tagged by USGS held position through the winter almost exclusively in the lower John Day River Basin (Figure 7).  Twenty-eight lampreys (66.7%) held evenly distributed positions between the release site and Clarno (RKM 176.3); 6 (14.3%) held below the release site; 3 (7.1%) held upriver of Clarno, with one individual holding in the North Fork John Day River; and 5 (11.9%) have not been located since September, 2000.  Lampreys tagged by NMFS showed a similar distribution (Figure 7).  The median distance traveled by USGS lampreys from the release site to holding location was 57.8 km (range –2.9 to 285.0 km, n=36).  There were no great differences between sexes in median distance traveled (Table 5).  However, there were large differences in median distance traveled among releases (Table 6).

Aerial surveys, like fixed receiver monitoring, revealed resumption in migration in mid-March, 2001.  Figures 2 and 3 show lampreys beginning migratory movements up-river after holding over the winter.  Periodic checks of temperature and discharge indicate an increasing trend during this period and photoperiod is increasing as well.

Terrestrial Tracking


Thirty-five of 41 actively tracked lampreys were chosen to be more precisely located by ground or boat.  In November, 2000, 14.5 km of the John Day River between Hay Creek (RKM 47.5) and McDonald Ferry (RKM 33.0), and 112.7 km between Clarno and Cottonwood Bridge, were rafted in order to locate 23 lampreys detected by aerial tracking.  Of those 23 lampreys, 18 were located, and 5 were missed due to equipment difficulties.  In addition, 1 lamprey was located that had not been detected by aerial tracking due to weak signal strength.  Ten lamprey locations were accessed by road on separate trips in November, 2000 and January, 2001.  The locations of 6 lampreys were determined by boat in 16 km of the John Day River impounded by the John Day Dam.  Predicted aerial locations of holding lampreys differed from determined ground locations by a median of 125 m (range 3 to 2738 m, n=295).

Habitat Assessment

Terrestrial locations revealed that individuals were over-wintering under boulders in riffles/glides.  Substrate was dominantly boulders (>25.4 cm) at 30 locations and dominantly cobbles (5.1 to 25.4 cm) at 1 location.  Four locations were too deep to observe substrate.  Median depth at location was 0.9 m (range 0.5 to 10.4 m, n=35).  Median velocity at location was 0.37 m/s (range 0.02 to 1.22 m/s, n=29).
Table 1.  Summary of tagging and morphometric data from Pacific lampreys radio-tagged in the John Day River Basin, 2000.

	Tagging Date
	Channel
	Code
	Fork

Length

(mm)
	Weight

(g)
	Anterior

Girth

(mm)
	Mid

Girth

(mm)
	Posterior

Girth

(mm)
	Sex

	07/26/2000
	8
	100
	687
	495
	115
	110
	90
	male

	07/26/2000
	8
	101
	700
	530
	121
	118
	95
	male

	07/26/2000
	8
	102
	667
	465
	115
	110
	86
	female

	07/26/2000
	8
	103
	705
	520
	123
	114
	90
	male

	07/26/2000
	8
	104
	710
	505
	119
	112
	89
	female

	07/26/2000
	8
	105
	633
	390
	109
	101
	82
	male

	07/26/2000
	8
	106
	637
	370
	105
	104
	80
	male

	
	
	
	
	
	
	
	
	

	08/01/2000
	6
	1
	634
	420
	112
	105
	85
	female

	08/01/2000
	6
	2
	639
	456
	103
	98
	79
	male

	08/01/2000
	6
	3
	645
	435
	116
	114
	92
	female

	08/01/2000
	6
	4
	683
	500
	120
	115
	94
	female

	08/01/2000
	6
	5
	662
	505
	126
	117
	93
	female

	08/01/2000
	6
	6
	665
	495
	114
	109
	89
	male

	08/01/2000
	6
	7
	634
	465
	114
	113
	92
	female

	08/01/2000
	6
	8
	720
	565
	123
	117
	94
	female

	
	
	
	
	
	
	
	
	

	08/02/2000
	7
	15
	617
	355
	106
	101
	80
	male

	08/02/2000
	7
	16
	676
	565
	126
	124
	99
	female

	08/02/2000
	7
	17
	661
	395
	109
	98
	80
	male

	08/02/2000
	7
	19
	616
	385
	107
	103
	86
	female

	08/02/2000
	7
	20
	633
	485
	121
	114
	90
	female

	08/02/2000
	7
	21
	668
	450
	117
	110
	88
	female

	08/02/2000
	7
	22
	681
	400
	108
	100
	81
	female

	08/02/2000
	8
	107
	649
	365
	104
	99
	83
	female

	
	
	
	
	
	
	
	
	

	08/17/2000
	8
	108
	663
	440
	117
	111
	84
	male

	08/17/2000
	8
	109
	663
	425
	111
	106
	90
	female

	08/17/2000
	7
	23
	636
	415
	116
	106
	84
	male

	08/17/2000
	7
	24
	725
	520
	120
	113
	90
	male

	08/17/2000
	7
	26
	635
	375
	112
	101
	83
	male

	08/17/2000
	7
	27
	641
	385
	108
	100
	84
	male

	08/17/2000
	8
	110
	674
	485
	117
	109
	87
	male

	08/17/2000
	6
	10
	657
	405
	107
	102
	81
	male

	08/17/2000
	6
	12
	665
	470
	115
	111
	89
	female

	08/17/2000
	6
	13
	637
	405
	104
	101
	84
	female


Table 1 (continued).
	Tagging Date
	Channel
	Code
	Fork

Length

(mm)
	Weight

(g)
	Anterior

Girth

(mm)
	Mid

Girth

(mm)
	Posterior

Girth

(mm)
	Sex

	08/31/2000
	6
	9
	705
	305
	119
	111
	93
	female

	08/31/2000
	6
	11
	666
	375
	102
	100
	84
	female

	08/31/2000
	6
	14
	634
	370
	109
	100
	80
	male

	08/31/2000
	6
	18
	684
	495
	114
	111
	90
	female

	08/31/2000
	6
	25
	663
	475
	114
	113
	91
	male

	
	
	
	
	
	
	
	
	

	09/01/2000
	7
	28
	693
	550
	125
	116
	95
	male

	09/01/2000
	8
	111
	680
	515
	115
	114
	94
	female

	09/01/2000
	8
	113
	657
	395
	112
	102
	85
	male

	09/01/2000
	8
	114
	610
	395
	104
	103
	87
	male


Table 2.  Rates of travel by radio-tagged upstream migrating Pacific lampreys in the John Day River Basin between the release site and Cottonwood Bridge fixed receiver station, including maximum, minimum, and median rate of travel (km/day).

	Release Date
	Number

Tagged

 
	Maximum

Rate of Travel (km/day)
	Median

Rate of Travel (km/day)
	Minimum

Rate of Travel (km/day)

	7/26/2000
	1
	4.2
	4.2
	4.2

	8/01/2000
	3
	14.4
	11.3
	10.8

	8/02/2000
	5
	15.1
	14.4
	1.0

	8/17/2000
	7
	9.1
	5.8
	2.6

	8/31/2000
	1
	20.5
	20.5
	20.5

	9/01/2000
	3
	20.9
	20.6
	19.6


Table 3.  Maximum, minimum, and median date of last observed movement (“holding date”) of radio-tagged Pacific lampreys in the John Day River Basin by sex.

	Sex
	Number
	Maximum Holding

Date
	Median Holding

Date
	Minimum Holding

Date

	Female
	16
	10/25/2000
	9/05/2000
	8/08/2000

	Male
	16
	11/14/2000
	9/12/2000
	8/08/2000


Table 4.  Maximum, minimum, and median date of last observed movement (“holding date”) of radio-tagged Pacific lampreys in the John Day River Basin by release date.

	Release Date
	Number
	Maximum Holding Date
	Median Holding Date
	Minimum Holding Date

	7/26/2000
	2
	9/27/2000
	9/12/2000
	8/29/2000

	8/01/2000
	7
	10/25/2000
	8/29/2000
	8/08/2000

	8/02/2000
	7
	10/12/2000
	8/29/2000
	8/08/2000

	8/17/2000
	9
	9/27/2000
	9/12/2000
	8/29/2000

	8/31/2000
	4
	10/12/2000
	9/27/2000
	9/12/2000

	9/01/2000
	3
	11/14/2000
	10/12/2000
	9/12/2000

	NMFS
	5
	9/27/2000
	8/29/2000
	8/8/2000


Table 5.  Maximum, minimum, and median distance traveled by radio-tagged Pacific lampreys in the John Day River Basin by sex.

	Sex
	Number
	Maximum Distance

Traveled
	Median Distance

Traveled
	Minimum Distance

Traveled

	Female
	18
	285.0
	53.1
	-1.9

	Male
	18
	254.9
	57.8
	-2.9


Table 6.  Maximum, minimum, and median distance traveled by radio-tagged Pacific lampreys in the John Day River Basin by release date.

	Release Date
	Number
	Maximum Distance

Traveled
	Median Distance

Traveled
	Minimum Distance

Traveled

	7/26/2000
	3
	100.9
	-1.1
	-2.9

	8/01/2000
	7
	117.5
	29.8
	-1.8

	8/02/2000
	7
	285.0
	102.9
	-2.9

	8/17/2000
	10
	254.9
	90.5
	0.0

	8/31/2000
	5
	104.7
	12.6
	-1.9

	9/01/2000
	4
	150.2
	95.7
	0.5
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Figure 1.  Passage of Pacific lampreys by Cottonwood Bridge fixed receiver station before holding behavior was initiated.  Red lines represent time of sunrise and sunset.  Green symbols represent USGS-tagged lampreys.  Blue symbols represent NMFS-tagged lampreys.  Each unique symbol represents an individual lamprey.
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Figure 2.  Lamprey locations by date from a group released on 9/01/2000.  Each unique symbol represents an individual lamprey.
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Figure 3.  Lamprey locations by date from NMFS releases.  Each unique symbol represents an individual lamprey.
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Figure 4.  Temperature data collected at Service Creek fixed receiver station in 2000.  Red line represents daily maximum temperature.  Blue line represents daily median temperature.  Green line represents daily minimum temperature.  Dashed line represents minimum holding date.  Solid line represents median holding date.  Dotted line represents maximum holding date.
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Figure 5.  2000 Photoperiod for the John Day River Basin, OR (data from U.S. Naval Observatory web site at:  http://aa.usno.navy.mil/data/docs/RS_OneYear.html).  Red lines represent time of sunrise and sunset.  Dashed line represents minimum holding date.  Solid line represents median holding date.  Dotted line represents maximum holding date.

[image: image6.wmf]Service Creek (RKM 252.0)

2000 Discharge

Date

01/01/2000  

02/01/2000  

03/01/2000  

04/01/2000  

05/01/2000  

06/01/2000  

07/01/2000  

08/01/2000  

09/01/2000  

10/01/2000  

11/01/2000  

12/01/2000  

01/01/2001  

Cubic Meters Per Second (CMS)

0

50

100

150

200

250

300


Figure 6.  Discharge data from Service Creek Gaging Station in 2000 (USGS, Water Resources Division).  Blue line represents daily discharge.  Dashed line represents minimum holding date.  Solid line represents median holding date.  Dotted line represents maximum holding date.
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Figure 7.  Locations of lampreys holding over winter in the John Day River Basin, OR.

f. Proposal objectives, tasks and methods
GOAL:  Determine migration behavior and timing and quantify spawning and overwintering habitat use of upstream migrating Pacific lamprey.

OBJECTIVES, TASKS, AND METHODS

Objective 1.  Establish adult Pacific lamprey upstream migration behavior and timing in the John Day River Basin.

Rationale:
Pacific lampreys are believed to migrate into freshwater and move upstream to spawn from May to September, overwinter, and spawn in early spring the following year (Beamish 1980, Beamish and Levings 1991).  The first year of this project yielded the first data on migration behavior and timing of Pacific lampreys in a tributary of the CRB.  Due to money and time constraints, only limited information on overwintering and spawning habitat were collected.  Further research is necessary to confirm observed patterns of behavior, examine behavior throughout the period of upstream migration (including the early part of the run that we were unable to sample in 2000), examine spawning behavior, and conduct a more rigorous examination of habitat use.  Documentation of the life history strategy of Pacific lampreys in streams and rivers tributary to the Columbia River will help identify factors limiting lamprey populations.  Knowledge of behavior of Pacific lampreys in tributaries to the CRB will provide baseline information to allow future studies to examine possible effects of delays to migration, such as those that might be caused by mainstem passage constraints.

Hypotheses:
HO1: A consistent pattern of behavior can be described for upstream movement of adult Pacific lampreys in the John Day River Basin

HA1: A consistent pattern of behavior cannot be described for upstream movement of adult Pacific lampreys in the John Day River Basin; i.e. movement is random

Assumptions:
The primary assumption is that radio-tagged Pacific lampreys behave similarly to untagged animals.  This includes upstream migration behavior and habitat use.  In a laboratory study, we have determined there was a small effect of radio transmitters on the swimming performance of adult Pacific lampreys, but if the size criteria described in the methods below are followed, this effect is non-significant (USGS unpublished data).  Radio telemetry is a well-established technique to evaluate migration behavior and timing in fishes (Winter 1983).  Radio telemetry is currently being used to assess adult lamprey passage at Bonneville Dam (as in Ocker et al 2001) and has been used to examine Pacific lamprey homing behavior in the lower Columbia River by CRITFC (CRITFC pers. comm.) and to examine sea lamprey behavior in the Great Lakes (Kelso and Gardner 2000).

Task 1.1
Collect upstream migrating adult Pacific lampreys in the John Day River Basin and surgically implant radio transmitters into them (accomplish June 1 - September 30, 2002 and 2003).

Activity 1.1.1

Lampreys will be collected by hand at Tumwater Falls (RKM 16.9) between June 1 and September 30.  All lampreys collected will be counted and identified to species.

Method:  Lampreys will be captured after sunset in the John Day River, OR at Tumwater Falls using dip nets.  Lampreys will be held in 68 L containers for 2 to 6 h until transmitters are surgically implanted.  During their confinement lampreys will be provided with aerated river water, which will be periodically exchanged for fresh river water.

Activity 1.1.2  
Biological data including length, weight, girth, sex, maturity, and overall condition will be recorded for all lampreys retained for tagging.

Method:  Lampreys will be anesthetized by immersion in 70 mg/L buffered tricaine methanesulfonate (MS-222) for 5-7 min.  Length, weight, anterior girth (body circumference posterior to seventh gill pore), mid girth (body circumference anterior to first dorsal fin), and posterior girth (body circumference between first and second dorsal fins) of lampreys will be measured prior to surgery.  A mid girth of 100 mm was determined to be the minimum criterion for surgery due to tag size and limited space within the body cavity.

Activity 1.1.3

Radio transmitters will be surgically implanted in 100 adult Pacific lampreys.  We will attempt to capture and radio tag lampreys from June 15 through September 15 to represent the natural timing of the run.  We intend to radio tag lampreys in groups on a biweekly schedule, with 15 to 20 transmitters deployed at a time.

Method:  Sedated lampreys will be placed ventral side up on a padded, U-shaped trough.  Anesthesia will be maintained during surgery by immersion of the head and gill pores in 50 mg/L buffered MS-222.  A 2.5 cm incision will be made along the longitudinal axis of the abdomen beginning 3 to 4 cm anterior to the dorsal fin and just off the midline.  A Teflon-sheathed catheter needle will be inserted through the incision along the peritoneal wall and pierced through the musculature 1 to 3 cm anterior to the incision.  The needle will be withdrawn, leaving the Teflon sheath in the exit wound.  A radio tag will be inserted antenna-first into the body cavity and through the Teflon sheath.  The body of the transmitter will be then inserted into the peritoneal cavity starting at the anterior end of the incision.  Once the transmitter has entered the peritoneal cavity, the Teflon sheath will be slid off the end of the antenna.  The incision will be closed with 4 to 5 evenly spaced, simple interrupted sutures using 4/0 absorbable material.  A 0.4 mL dose of oxytetracycline (100 mg/mL) will be injected into the closed incision underneath the sutures using a syringe with a blunt-tipped needle, and the incision will be swabbed with antibiotic ointment.  The entire procedure averages 8 min (range = 6 to 15 min in 2001).  Lampreys will be transferred to a tank with a flow-through water supply and allowed to recover for 15 to 20 h.  All lampreys will be released above Tumwater Falls after sunset.
Task 1.2.
All radio-tagged lampreys will be tracked from time of tagging until spawning is observed or death is confirmed.  Radio transmitters will be located a minimum of once every 14 days.  Since radio transmitters will be deployed during June-September 2003 (for the second year of data collection), there will be overlap in between spawning of lampreys tagged in 2002 and the start of the next year’s radio tags.  This will result in radio tracking from approximately June 2002 – July 2004 (accomplish June 15, 2002 – July 2004).

Activity 1.2.1

Five fixed-site receivers will be used to record movements, two in the mainstem and one in each of the three major tributaries (North Fork, Middle Fork, and South Fork).

Method:  Each station will be equipped with data-logging receivers and water temperature recorders.  Receivers will continuously monitor assigned channels for passage of radio-tagged lampreys.  Stations will be established in the same locations as in 2001: two stations on the lower mainstem John Day River and one station each on the North Fork John Day River, the Middle Fork John Day River, and the South Fork John Day River.  Antennas will be positioned to face downriver approximately 45° offshore and down toward the thalweg.  Data from fixed receivers will be downloaded as needed to determine flight plans for aerial tracking.  Temperature recorders will be placed in-river near the receiver station and will record water temperature hourly.

Activity 1.2.2

Aerial surveys will be conducted bi-weekly to determine approximate radio tag locations.  Geographic locations of lampreys will be recorded with a global positioning system (GPS) receiver and 1:100,000 topographic maps.

Method:  Aerial telemetry will be used to monitor basin-wide movements of lampreys.  We will attempt to detect lampreys by aerial surveys at 14 d intervals, weather permitting.  A small, fixed-wing aircraft (Cessna 185) will be outfitted with two four-element Yagi antennas, one mounted to the strut under each wing, facing forward and down approximately 45 degrees from the bottom of the wing.  A telemetry receiver will monitor incoming signals and incorporate a GPS location (latitude and longitude) into the data stream.  Upon acquisition of a transmitter signal, multiple passes will be made in order to collect multiple data points.  The accuracy and precision of aerial tracking will be examined by comparing the known coordinates of test tags placed in the river basin to the locations predicted by flight data.  Additionally, lamprey locations determined by terrestrial tracking will be used to validate aerial locations.

Activity 1.2.3

Mobile tracking by ground and by boat will be conducted to precisely locate lampreys.  Geographic locations of lampreys will be recorded with a GPS receiver and 1:100,000 topographic maps.

Method:  Lampreys located near roads will be approached by vehicle, while more remotely located lampreys will be approached by raft.  A three-element antenna connected to a telemetry receiver will be used to locate tagged lampreys.  The operator of the receiver will incrementally reduce the gain as proximity to the transmitter increases, thereby decreasing the range and increasing the directionality of the antenna.  Once a transmitter’s signal strength is greater than –79.2 decibels (power of 100 at a gain of 30), the transmitter will be considered to have been accurately located.  A GPS receiver will be used to record latitude and longitude at the location.

Task 1.3
Describe behavior and timing of movements

Activity 1.3.1

Lamprey movements will be summarized in terms of timing of movements (seasonal), rate of travel, trends of activity, and duration of use of habitat.
Method:  Fixed, aerial, and terrestrial telemetry data will be entered into and processed in a geographic information system.  Fixed telemetry data will be mapped using the coordinates of the station from which the data originated.  Aerial telemetry data will be mapped by estimating the transmitter location through interpretation of the locations and received signal strengths of data points collected by the receiver.  Locations of lampreys will be examined for timing of movements, rate of travel, and trends of activity.

Objective 2.  Describe spawning habitat used by Pacific lampreys in the John Day River Basin.

Rationale:
Quantification of habitat use will provide a means to assess the suitability of spawning habitat and help to establish goals for recovery projects.  Documentation of habitat use by Pacific lampreys in streams and rivers tributary to the Columbia River will help identify factors limiting lamprey populations.

Hypotheses:
HO2: A consistent pattern of distribution and habitat use during spawning can be described for upstream migrating adult Pacific lampreys in the John Day River Basin.



HA2: A consistent pattern of distribution and habitat use during spawning cannot be described for upstream migrating adult Pacific lampreys in the John Day River Basin; i.e. distribution and habitat use are random.

Assumptions:
The primary assumption is that radio-tagged Pacific lampreys behave similarly to untagged animals.  This includes spawning behavior and habitat use.  Radio telemetry is a well-established technique to evaluate habitat use in fishes (Winter 1983).  Radio telemetry has been used to locate and subsequently identify habitat use by many researchers, including sea lamprey in the Great Lakes (Kelso and Gardner 2000) and adult spring chinook salmon in the John Day River (Torgersen et al 1999).  A secondary assumption is that we will be able to identify when lampreys are actively spawning.  Since we were not able to test this methodology in FY2001, there is some uncertainty about this task.

Task 2.1
Habitat usage will be determined by examination of locations of radio-tagged lamprey.

Activity 2.1.1

Once upstream movement is observed following overwinter holding, lampreys will be located frequently (at least once per week) until signs of spawning activity are observed.  Surveys of a subsample of lamprey locations will be conducted.

Method:  as described above for Task 1.2

Activity 2.1.2

Physical characteristics of lamprey locations will be measured and recorded, including: depth, water velocity, gradient, substrate, temperature, turbidity, and pH.  Qualitative estimates will be made of the following: substrate composition, amount of cover (debris and instream vegetation), shading, and streambank measurements (condition, slope, vegetation).  A habitat unit type will be assigned (e.g. pool, riffle).  

Task 2.2
Characterize spawning habitat at channel-unit (micro) levels (macro).

Activity 2.2.1

Organize locational lamprey distribution data from GPS and maps in to a GIS.

Method:  as described above for Task 1.3

Activity 2.2.2.

Enter and georeference stream survey data to hydrography layers in a GIS.

Activity 2.2.3

Organize our data with previously collected habitat and temperature data (received from the USGS Oregon Fish and Wildlife Cooperative Research Unit) for the John Day River basin.

Method:  To the best of our knowledge, habitat data are only available for the upper 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 in Manly et al. (1993) to the extent that the available data will allow.  Unfortunately, we have not been able to locate habitat data for the rest of the basin.  In lieu of thorough habitat surveys of the entire lower John Day River, which would require significant effort and expense, Manly et al. (1993) suggest estimating habitat preference by locating individuals 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.  Due to the large area of interest, sub-sampling (either systematic or random) would be required.  We propose to use our present knowledge of adult Pacific lamprey habitat use (collected in 2000-2001), 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.
Activity 2.2.4

Describe relationship between locations of lampreys and habitat patterns in terms of longitudinal profile (reach level approach).

Activity 2.2.5

Describe relationship between locations of lampreys and habitat patterns in terms of habitat associations (channel-unit level approach).

Objective 3.  Describe overwintering habitat use of upstream migrating Pacific lampreys in the John Day River Basin.

Rationale:
Quantification of habitat use will provide a means to assess the suitability of overwintering habitat and help to establish goals for recovery projects.  Documentation of habitat use by Pacific lampreys in streams and rivers tributary to the Columbia River will help identify factors limiting lamprey populations.

Hypotheses:
HO3: A consistent pattern of distribution and habitat use can be described for adult Pacific lampreys as they migrate upstream and overwinter in the John Day River Basin.



HA3: A consistent pattern of distribution and habitat use cannot be described for adult Pacific lampreys as they migrate upstream and overwinter in the John Day River Basin.

Assumptions:
The primary assumption is that radio-tagged Pacific lampreys behave similarly to untagged animals.  This includes upstream migration behavior and habitat use.  Radio telemetry is a well-established technique to evaluate habitat use in fishes (Winter 1983).  Radio telemetry has been used to locate and subsequently identify habitat use by many researchers, including sea lamprey in the Great Lakes (Kelso and Gardner 2000) and adult spring chinook salmon in the John Day River (Torgersen et al 1999).

Task 3.1
Habitat usage will be determined by examination of locations of radio-tagged lamprey.

Activity 3.1.1

Surveys of a subsample of lamprey locations will be conducted.

Method:  Terrestrial telemetry will be used to precisely locate lampreys.  Because terrestrial tracking is more labor intensive than aerial tracking, a subset of radio-tagged individuals will be chosen to be precisely located based upon their “holding” behavior.  A lamprey will be considered to be holding if it remains in one location for a minimum of one month.  Locations will be conducted as described above for Activity 1.2.3.

Activity 3.1.2

Physical characteristics of lamprey locations will be measured.
Method: as described above for Activity 2.1.2.

Task 3.2
Characterize overwintering habitat at channel-unit (micro) and reach levels (macro).

Activity 3.2.1

Organize locational lamprey distribution data from GPS and maps in to a GIS.

Method: as described above for Task 1.3.

Activity 3.2.2.

Enter and georeference stream survey data to hydrography layers in a GIS.

Activity 3.2.3

Organize our data with previously collected habitat and temperature data (received from the USGS Oregon Fish and Wildlife Cooperative Research Unit) for the John Day River basin.

Method:  as described above for Task 2.2.

Activity 3.2.4

Describe relationship between locations of lampreys and habitat patterns in terms of longitudinal profile (reach level approach).

Activity 2.2.5

Describe relationship between locations of lampreys and habitat patterns in terms of habitat associations (channel-unit level approach).

Products of this project:


Anticipated products include: a GIS-based summary of data collected on upstream migratory behavior, and spawning and overwintering habitat use linked to data on other life stages of Pacific lampreys (larval surveys conducted by the CTUIR); annual and final reports of research; peer-reviewed journal articles, and oral presentations (to regional biologists, scientific meetings, local watershed groups, any interested party).
The purpose of these products is to fulfill the need for information on the life history, distribution, homing behavior, habitat requirements, and factors limiting Pacific lampreys in the John Day River Subbasin as was identified in the Subbasin Summary (2001), and by the CTUIR, the CTWSRO, and regional biologists (state and federal).  Other than passage through hydroelectric facilities on the mainstem Columbia River, limiting factors for Pacific lampreys have not been investigated.  This proposed project would directly address these needs. 

g. Facilities and equipment
The USGS Columbia River Research Laboratory is equipped with many of the resources necessary to successfully complete this project.  Personnel with extensive experience in state of the art radio telemetry research are available for assistance.  Most of the necessary radio telemetry equipment is available at the facility, including data logging receivers, mobile tracking receivers, antennas, cable, solar panels, batteries, miscellaneous small components and GPS receivers.  Several items were purchased with the current funding (Innovative Project FY2000), including a desktop and laptop computer.

Laboratory and office space and equipment, including desktop computers and software are available.  In addition, we have a state of the art GIS computer system and software at the lab.  A variety of field equipment and a fleet of vehicles and boats to 30' are available and in good working order.

For this project, we propose to purchase 100 radio transmitters (each year).  The radio transmitters are expendable and must be purchased to conduct the research proposed.  
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I am the project leader for a research team working on a suite of projects focusing on lampreys of the Columbia River Basin.  We are examining aspects of Pacific lamprey passage issues, including swimming performance, metabolic costs, and effects of exhaustive stress.  With laboratory studies, we are evaluating temperature effects on early life history stages of lampreys, preparing morphometric descriptions of early life history stages, and validating statolith-based aging techniques for larval lampreys.  We are also examining olfactory response of adult Pacific lampreys to pheromones released by larval lampreys, a possible migratory cue. We have conducted a pilot study to investigate upstream migration behavior and habitat use of Pacific lamprey in the John Day River Basin and have collaborated with the USFWS on projects to examine tagging and marking procedures for lampreys, including the utility of dye marking and PIT tags (survival and tag retention) in ammocoetes and recently metamorphosed lampreys.

Publications and Reports:
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     Degree
             Date       
School
A.S.
Science
             1967
North Central Michigan College

B.S.
Biological Science  1969
Lake Superior State College

M.S.
Limnology
              1971
Michigan State University

Ph.D.  Limnology              1975
Michigan State University

Experience:

Research Assistant, Department of Fisheries and Wildlife, Michigan State University, 1969-1974

Research Limnologist, Project Manager, USACE, Waterways Experiment Station, 1975-1976

Supervisory Fishery Biologist (Research), Project Leader, FWS, Contaminant Dynamics, Great Lakes Fishery Laboratory, 1976-1982

Supervisory Fishery Biologist (Research), Station Chief, FWS, Hammond Bay Biological Station, 1982-1995

Supervisory Fishery Biologist, Laboratory Director, USGS/BRD, Columbia River Research Laboratory

Research Specialties:

Chemical Limnology

Aquatic toxicology

Anadromous fishes

Current Research Assignments:

Serve as administrative and technical leader for a diverse group of researchers charged with rehabilitating the aquatic resources of the Columbia River basin.  Our primary focus is on the production of fishes that have great economic importance including salmon, trout, and sturgeon.  To conduct studies on these economically important species of fish we develop databases on other species of fish that either directly or indirectly influence the production of salmon, trout, and sturgeon.  We also conduct studies on Pacific lampreys.  Habitat based studies that use a variety of complex technology are the specialty this laboratory offers to our funding agencies.

My role in this research effort centers around providing an environment where creative work can be done.  In addition, I influence the lab personnel to pursue research that will assist in meeting the objective of the facility and the agency.
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  B.S. Biochemistry
1995

University of New Hampshire

Experience:

2001-Present
Fishery Biologist, U.S. Geological Survey

1998-2001
Biological Science Technician (Fisheries), U.S. Geological Survey

1996-1998
Biologist, Johnson Controls, Inc.

Research Specialties:

· Fisheries applications of radio and acoustic telemetry

· Olfactory studies in lampreys

· Monitoring of Gas Bubble Trauma (GBT) in anadromous and resident fish

· Reproductive and comparative endocrinology of fish 
Current Research Assignments:

· Investigating trends in olfactory responses of adult Pacific lamprey to conspecific pheromones from early migration to spawning stages

· Using radio telemetry to assess over-wintering and spawning habitat use by adult Pacific lamprey (Lampetra tridentata) in the John Day River Basin, OR
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