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a. Abstract 
The goal of the Northern Pikeminnow Management Program (NPMP) is to reduce predation on juvenile salmonids through sustained harvest of northern pikeminnow Ptychocheilus oregonensis.  The Pacific States Marine Fisheries Commission (PSMFC) administers the program.  Components of the program include a public sport-reward fishery operated by the Washington Department of Fish and Wildlife (WDFW), tribal dam-angling and site-specific fisheries operated by the Yakama Indian Nation, and an evaluation of program effectiveness conducted by the Oregon Department of Fish and Wildlife (ODFW).  

Research conducted from 1983-93 indicated that (1) loss of juvenile salmonids to resident fish predators was significant, (2) northern pikeminnow were responsible for a majority of the losses, and (3) relatively large reductions in predation could be achieved through relatively low exploitation of northern pikeminnow.  From 1990-2001, program fisheries harvested more than 1.8 million northern pikeminnow, with annual exploitation since 1991 averaging approximately 12%.  From 1991-2001, the minimum goal of 10% exploitation was exceeded in 9 of 11 years.  Modeling results indicate that annual losses of juvenile salmonids to northern pikeminnow have decreased approximately 25% from pre-program levels.  Empirical evidence supports these results.  There is no evidence of compensation in predation, growth, or reproduction by surviving northern pikeminnow, or by other resident fish predators.  

From 2003-05 the NPMP will be implemented similarly to past years.  Most effort and expense will be directed toward continued operation of the sport-reward fishery.  If the program continues to achieve annual exploitation rates of 12% or higher, benefits will be maintained or increased.  Exploitation will continue to be monitored annually, which will result in annual estimates of reductions in predation.  Direct monitoring of program effects on predation, through collection of data on predation by and population dynamics of northern pikeminnow and other resident predators, will be conducted every 3-5 years (next in 2004). 

b. Technical and/or scientific background
The Northern Pikeminnow Management Program (NPMP) is based primarily on four premises: (1) development of the Columbia River basin hydropower system has increased predation on out-migrating juvenile salmonids, (2) northern pikeminnow Ptychocheilus oregonensis are responsible for the overwhelming majority of this predation, (3) population dynamics and behavior of northern pikeminnow facilitate relatively large reductions in predation from relatively low exploitation, and (4) compensation by surviving northern pikeminnow or other predators is unlikely.  Support for these premises is based on 20 years of predation research in the Columbia River basin.

Development of the hydropower system in the Columbia River basin has resulted in increased losses of juvenile salmonids to resident fish predators.  At dams, migrating juvenile salmonids are concentrated in forebays and tailraces, causing increased predation and salmonid loss (Poe et al. 1991; Vigg et al. 1991; Ward et al. 1995).  Migration past dams also causes injury and physiological stress, which may increase the vulnerability of salmonids to predators (Mesa 1994; Mesa and Warren 1997).  Impoundments enhance populations of some resident predatory fish (Zimmerman and Parker 1995), and increase travel time for migrating juvenile salmonids, prolonging their exposure to predators (Raymond 1988; Poe et al. 1991).

Rieman et al. (1991) estimated a mean annual loss of 2.7 million juvenile salmonids to predation by northern pikeminnow, walleye Stizostedion vitreum, and smallmouth bass Micropterus dolomieu in John Day Reservoir from 1983-86.  Northern pikeminnow were responsible for 78% of the loss, or 2.1 million juvenile salmonids annually.  Petersen (1994) revised this estimate to approximately 1.4 million juvenile salmonids (7% of the run) based on spatial patterns of predation.  Ward et al. (1995) developed an index of northern pikeminnow predation, and estimated that annual losses from 1990-93 relative to the estimate for John Day Reservoir were 808% downstream from Bonneville Dam, 275% in Bonneville plus The Dalles reservoirs, 50% in McNary Reservoir (exclusive of the Hanford Reach), 98% in Columbia River reservoirs upstream from the Snake River, and 37% in the four lower Snake River reservoirs.  These index values would translate into 16.4 million juvenile salmonids consumed annually by northern pikeminnow, or 8% of the approximately 200 million hatchery and wild juvenile salmonid outmigrants in the Columbia River system (Beamesderfer et al. 1996).  

Estimates of predation losses were relatively unbiased by consumption of juvenile salmonids killed by dam passage.  Most salmonids consumed by northern pikeminnow were eaten alive, despite observed preferences for dead salmonids in laboratory and field tests (Gadomski and Hall-Griswold 1992; Petersen et al. 1994).  Petersen et al. (1994) marked and released dead and live salmonids into a dam tailrace in a 10% dead proportion that simulated turbine mortality rate and observed that 22% of marked salmonids subsequently recovered from northern pikeminnow were dead before release.  If dead fish constitute 22% of northern pikeminnow prey near a dam, dam effects extend 10 km upstream and downstream, and 69% of predation occurs in that zone (Petersen 1994), then 85% of the estimated predation would be on live fish (1 –(0.69 x 0.22)).  

Unlike walleye and smallmouth bass, population dynamics and behavior of northern pikeminnow indicate that reductions in predation through a removal program are feasible. Northern pikeminnow are long-lived and slow-growing, and become increasingly piscivorous with age (Poe et al. 1991; Parker et al. 1995).  Salmonids are generally an important diet component only for large, old individuals (Vigg et al. 1991), and consumption rates of juvenile salmonids by northern pikeminnow increase as size increases (Vigg et al. 1991; Beamesderfer et al. 1996).  Coincidentally, northern pikeminnow vulnerability to most fishing gears also increases with size (Friesen and Ward 1999).  Rieman and Beamesderfer (1990) used simulation models to estimate that sustained annual exploitation of 10-20% of northern pikeminnow >250 mm fork length would reduce predation by northern pikeminnow up to 50%.  The primary control mechanism is the cumulative effect of exploitation, which systematically reduces the number of older piscivorous individuals through time.  Based on changes in the population structure of northern pikeminnow, Friesen and Ward (1999) estimated that as a result of northern pikeminnow harvest since 1990, annual predation on juvenile salmonids by northern pikeminnow had been reduced approximately 25% by 1997.

Empirical data also indicates that predation on juvenile salmonids decreased after implementation of the NPMP.  Zimmerman and Ward (1999) reported that reductions in northern pikeminnow abundance and consumption resulted in mean 1994-96 predation index values that were 44-91% lower than mean values from 1990-93.  Reductions in relative predation were consistent with northern pikeminnow population changes associated with the NPMP (from Friesen and Ward 1999), although annual variation in river flow, dam spill, and juvenile salmonid passage likely magnified reductions in predation (Zimmerman and Ward 1999).

Information collected in 1999 indicated that predation on juvenile salmonids by northern pikeminnow continued to remain lower than predation prior to implementation of the NPMP (Zimmerman et al. 2000).  Relative abundance of northern pikeminnow was lower in 1999 than mean abundance from 1994-1996 (from Zimmerman and Ward 1999).  Indices of consumption and predation of northern pikeminnow were generally greater in 1999 than 1996; however, predation in 1999 was less than average predation from 1994-1996 at most locations.  

Rieman and Beamesderfer (1990) concluded that compensation by surviving northern pikeminnow was unlikely because (1) fecundity is much lower than fecundity of species considered resilient, (2) growth is slow and mortality low compared with other species, and (3) density-dependent growth was not obvious.  Knutsen and Ward (1999) and Zimmerman et al. (2000) reported that northern pikeminnow compensation has not been observed to date, although there are still some outstanding questions about compensatory feeding by northern pikeminnow (Petersen 2001).  Friesen and Ward (2000), Ward and Zimmerman (1999), and Zimmerman et al. (2000) reported that compensation by walleye and smallmouth bass has not been observed.

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

The NPMP will contribute to the Northwest Power Planning Council’s (NWPPC) Fish and Wildlife Program (FWP) vision of a Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effects to fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region.  More specifically, the NPMP addresses FWP objectives for biological performance related to anadromous fish losses: (1) Halt declining trends in salmon and steelhead populations above Bonneville Dam by 2005, (2) Restore the widest possible set of healthy naturally reproducing populations of salmon and steelhead in each relevant province by 2012, and (3) Increase total adult salmon and steelhead runs above Bonneville Dam by 2025 to an average of 5 million annually in a manner that supports tribal and non-tribal harvest. 

The 2000 FWP also calls for the continuation of existing measures until subbasin plans are adopted, the measure has been specifically repealed, or three years have elapsed, whichever comes first.  Therefore, measures from the 1994 FWP addressing predator control are still in effect.  

Reduction in predation by northern pikeminnow is specifically called for under Measures 5.7A and 5.7B of the 1994 FWP. Objectives 1 and 2 of the NPMP, implementation of northern pikeminnow fisheries, are directly related to FWP measures 5.7A.1 (reduce pikeminnow population by more than 20% in the Snake and Columbia rivers), and 5.7B.1 (continue implementation of the current pikeminnow project).  Objective 3, evaluation of the project, is directly related to FWP measures 5.7B.2 (document population dynamics, life history, and behavior of pikeminnow to monitor responses of populations to control measures), 5.7B.3 (monitor program effectiveness, monitor exploitation rates, age structures, etc.), and 5.7B.4 (assess effects of pikeminnow control on other salmon predators). 

NMFS Biological Opinion

A “Predator Control Strategy” is outlined in the “Measures to Avoid Jeopardy” section of the NMFS Biological Opinion.  NMFS believes that some degree of predator control is necessary and that certain measures will help achieve the survival performance goals of the biological opinion, particularly related to the 10% reduction in reservoir mortality estimates.  The specific reasonable and prudent alternative (RPA) from the biological opinion that is pertinent to the NPMP is RPA Action 100: “The Action Agencies shall continue to implement and study methods to reduce loss of juvenile salmonids to predacious fishes in the lower Columbia and lower Snake rivers.  This effort will include continuation and improvement of the ongoing Northern Pikeminnow Management Program and evaluation of methods to control predation by non-indigenous predacious fishes, including smallmouth bass, walleye, and channel catfish.”

Action Agencies Five-year Implementation Plan
The NPMP addresses goals and priorities specified in the Action Agencies (BPA, USACE, USBR) Five-year Implementation Plan for anadromous and resident fish.  Goal 1 of the Implementation Plan is to “avoid jeopardy and assist in meeting recovery standards for Columbia Basin salmon, steelhead, bull trout, sturgeon, and other aquatic species that are affected by the FCRPS.”  Furthermore, the Implementation Plan states that, “our goal is to achieve the greatest gains in survival, as quickly as possible while acknowledging that unlimited resources are not available to the Action Agencies.  For example, actions that can be quickly implemented, can be accomplished with available resources, and provide a significant and measurable survival benefit would be implemented first.”

The NPMP addresses at least two of the “hydrosystem priority” criteria from the Implementation Plan.  Criterion 2 states that, “ultimately, we are seeking overall improved survival of juvenile and adult fish through the hydro corridor. Consequently, attention is given to those actions that have the highest estimated or potential improvement to the most fish and to the most ESU's within the hydro corridor.”  Criterion 4 states that “priority would be given to actions that target reservoirs determined to have the lowest rates of juvenile survival. For example, data consistently shows the lowest reservoir survival rates occur in the pool between McNary and John Day dams. John Day reservoir survival improvement actions (e.g. predator control) are relatively high in priority.”

Future Needs – Action Agencies Priority

The Action Agencies reviewed future needs identified in program summaries and assigned priorities for all needs based on the NMFS Biological Opinion and the Fish and Wildlife Program. One ongoing component of the NPMP received Priority 1 – “needs immediate implementation”: Obtain a better understanding of the mechanisms, particularly predation, causing high mortalities to juvenile salmonids in lower reservoirs of the Columbia River and below Bonneville Dam and suggest management alternatives.  In addition, one component of the NPMP was erroneously identified in the BiOp Gap Analysis, and given a Priority 3 – “action can wait for FY05 provincial review”: Evaluate compensatory predation by exotic species.  Evaluation of compensation is an integral ongoing component of the NPMP.   

Predator Control Program Summary

The NPMP is a critical component of the Predator Control Program.  Continuation of the NPMP is listed as a future need in the program summary: “Considerable effort and resources have been expended in initiating and implementing the NPMP.  The current estimate of an approximate 25% reduction in annual losses to predation by northern pikeminnow equates to saving more than 5 million juvenile salmonids annually.  If the project is not continued, predation will increase each year until levels observed prior to implementation are reached.  The potential consequence of stopping the project is therefore the loss of 5 million juvenile salmonids annually, a significant portion of the total run.  This includes stocks listed as threatened or endangered; therefore, this consequence is unacceptable.”  

Subbasin Summaries

In addition to the Predator Control Program Summary, recently completed subbasin summaries have recognized the need for continuation of the NPMP.    The list of fish and wildlife needs in the Columbia Plateau subbasin summary included (1) continue implementation and evaluation of the Northern Pikeminnow Management Program, (2) continue evaluation of intensive removal of predaceous northern pikeminnow - implement evaluation of control programs for other predators including seagulls, bass, and walleyes, (3) determine losses of juvenile fall chinook salmon in the Hanford Reach and Wanapum Dam tailrace from predation by smallmouth bass and channel catfish, and (4) evaluate relationships between exotic fish predator (smallmouth bass, walleye, and channel catfish) abundance and operation of the hydropower system - assess feasibility of reducing predation on juvenile salmonids through changes in operations or by other means.

d. Relationships to other projects 
In general, mortality of juvenile salmonids away from dams is typically associated with predation.  Predation losses include those to northern pikeminnow, other resident fish, marine fish, avian predators such as Caspian terns Sterna caspia, and marine mammals.   The NPMP is the only project under the FWP conducting field activities designed to reduce predation on juvenile salmonids by resident fish; however, the project is related to other predation studies being conducted in the Columbia River basin.  These projects all share the objective of evaluating and reducing losses of juvenile salmonids to predation exacerbated by the hydropower system. 

In addition to the NPMP, studies on predation by resident fish are being conducted in some areas near dams, funded by the Army Corps of Engineers.  For example, studies have been conducted to examine the behavior of predators in The Dalles Dam tailrace, estimate the relative densities of northern pikeminnow and smallmouth bass in The Dalles Dam tailrace, and apply habitat models for these predators (Martinelli and Shively 1997; Petersen et al. 2001).  Conditions in The Dalles Dam tailrace are unique compared to other projects on the Columbia or Snake rivers, primarily because of the complex basin with a series of downriver islands where predators are known to reside.  

The NPMP is also related to a new project being proposed for funding under the FWP, Assess the Feasibility of Reducing Predation on Juvenile Salmonids in the Columbia River Through Operation of the Hydropower System.  The proposed project will include review and synthesis of data collected as part of the NPMP to examine relationships between hydropower operations and predatory fish populations.  Eventual findings from the proposed project may lead to a combination of hydropower system operations and northern pikeminnow removal that most effectively reduces predation.

Other projects under the FWP evaluating predation on juvenile salmonids include project 199702600, Identify Marine Fish Predators of Salmon and Estimate Predation Rates, and project 199702400, Avian Predation on Juvenile Salmonids in the Lower Columbia River.  Although freshwater survival for salmonids in the Columbia River Basin may have increased as a result of regional programs, ocean survival of salmonids is often very poor. Given the recent increased number of Pacific mackerel Scomber japonicus, jack mackerel Trachurus symmetricus, and Pacific hake Merluccius productus residing off Oregon and Washington, predation by these species (and possibly others) may seriously impact ocean survival.  Furthermore, the once abundant northern anchovy Engraulis mordax appears to have decreased significantly in recent years (Emmett et al. 1997) exacerbating predation by not providing an alternative prey for these marine predatory fishes.

If large piscivorous marine fishes are significant salmonid predators, fishery managers will be able to incorporate these findings into their management plans, and hopefully increase ocean survival of many salmonid stocks.  For example, hake and mackerel are migratory species; hatchery salmonids could be released before and after the period hake and mackerel reside off the Columbia River.  Alternatively, these fishes could be targeted for harvest by either sport or commercial fisheries.  Other possible management options available include releasing hatchery fishes when other alternative prey are abundant (i.e., when piscivorous fishes are foraging on prey other than salmonids).

Avian predators nest at various locations on the lower Columbia River from the estuary to the head of McNary Pool.  Some of the populations are having a significant impact on juvenile salmonid survival and as a consequence are being managed (e.g., Caspian terns nesting in the Columbia River Estuary).  Project 199702400 evaluates the impacts of both managed and unmanaged bird populations on juvenile salmonid survival in the lower Columbia River. The information gathered as part of this project will help (1) identify bird populations that are having a significant impact on juvenile salmonid survival, (2) develop management initiatives to reduce avian predation, and (3) monitor and evaluate the effectiveness of bird management plans.  Other bird populations may be impacting juvenile salmonid survival, but more information is needed to fully evaluate these impacts.  Some of these data are being collected by studies funded by the Army Corps of Engineers.  

e. Project history (for ongoing projects) 

History

The NPMP began in 1990, based on findings from the earlier work conducted in John Day Reservoir (Poe et al. 1991; Vigg et al. 1991; Beamesderfer and Rieman 1991; Rieman et al. 1991), and on the potential for successful predation management (Rieman and Beamesderfer 1990).  Although the project number has not changed, the project was originally titled Development of a System-Wide Predator Control Program: Stepwise Implementation of a Predation Index, Predator Control Fisheries, and Evaluation Plan in the Columbia River Basin.  Overall objectives of the project were to (1) determine the significance of predation in Columbia River reservoirs through implementation of indexing of predator abundance and integration with consumption indices, (2) implement a predator control fishery development plan, beginning with a test fishery in John Day Reservoir in 1990, and (3) initiate an evaluation of the Predator Control Program.

Predation Index

Initial predation indexing was conducted from 1990-93 by the ODFW, the National Biological Service (NBS), and the WDFW.  Estimates of absolute predation, comparable to the estimates made for John Day Reservoir (Rieman et al. 1991), would have been prohibitive in cost and time for a system of multiple reservoirs.  Therefore, a predation index was developed to describe the relative magnitude of northern pikeminnow predation on juvenile salmonids.  The predation index was the product of an abundance index developed by ODFW and a consumption index developed by NBS.  Both indices were highly correlated with direct estimates (Ward et al. 1995). 

Indexing was conducted in lower Columbia River reservoirs (1990), lower Snake River reservoirs (1991), downstream from Bonneville Dam (1992), and in mid-Columbia River reservoirs (1993).  Indexing was conducted prior to significant removals of northern pikeminnow in each area (Parker et al. 1995).  John Day Reservoir was sampled each year to compare results with other areas and to examine annual variability.  Results from indexing indicated that annual losses of juvenile salmonids from predation by northern pikeminnow relative to the estimate for John Day Reservoir were 808% downstream from Bonneville Dam, 275% in Bonneville plus The Dalles reservoirs, 50% in McNary Reservoir (exclusive of the Hanford Reach), 98% in Columbia River reservoirs upstream from the Snake River, and 37% in the four lower Snake River reservoirs (Ward et al. 1995).

Predator Control Fisheries

Test fisheries for northern pikeminnow initiated in John Day Reservoir in 1990 included a public sport-reward fishery, a tribal long-line fishery, and an agency-operated dam-angling fishery (John Day and McNary dams).  The dam-angling fishery was also conducted at Bonneville, The Dalles, and Ice Harbor dams.  The success of the sport-reward fishery (4,681 northern pikeminnow) led to implementation of the fishery throughout the lower Columbia and Snake rivers in 1991.  The reward was set at $3 per northern pikeminnow >11 inches total length, which is similar to 250 mm fork length.  Dam-angling was also successful in 1990 (11,005 fish), leading to implementation at the four lower Columbia River dams and the four lower Snake River dams in 1991.  The long-line fishery (1,420 fish) was expanded to include Bonneville and The Dalles reservoirs in 1991.  

The long-line fishery was discontinued after 1991 due to lack of participation.  Other technologies for removal of northern pikeminnow were tested from 1990-93, including lure trolling, purse seining, electrofishing, trap-netting, and commercial long-lining; however, none proved effective.  In 1994, a site-specific gillnet fishery to remove northern pikeminnow near hatchery release points and tributary mouths was implemented and considered successful (9,018 fish).  Implementation of new test fisheries was discontinued after 1994, leaving sport-reward, dam-angling, and site-specific fisheries as the methods of northern pikeminnow removal.

Sport-reward regulations and incentives have changed over time.  From 1991-94, anglers were paid $3 for each northern pikeminnow at least 11 inches total length (similar to 250 mm fork length).  Tagged fish were worth $50.  In 1995, the reward changed from $3 to a tiered reward system based on total number of fish caught.  The reward paid to successful anglers was $4 for the first 100 fish caught in the season, $5 for each fish from 101-400, and $6 per fish when catch exceeded 400.  Tagged fish remained worth $50.  In mid-2001, rewards were temporarily increased to $5, $6, and $8, with tagged fish increasing in value to $1,000.  This was an attempt to increase exploitation as one means of partially offsetting poor migration conditions for juvenile salmonids.  In 2002 the tiered reward system returned to $4, $5, and $6, with tagged fish being worth $100.  

Since 1990, over 1.8 million northern pikeminnow have been removed from the lower Columbia and Snake rivers, with annual exploitation since 1991 averaging over 12% of fish >250 mm fork length:  

	Year
	Sport Reward
	Dam Angling
	Site Specific
	Other

	1990
	4,681
	(--)
	11,005
	(--)
	--
	(--)
	1,648
	(--)

	1991
	153,508
	(8.5%)
	39,196
	(2.2%)
	--
	(--)
	7,366
	(--)

	1992
	186,095
	(9.3%)
	27,442
	(2.7%)
	--
	(--)
	8,766
	(--)

	1993
	104,536
	(6.8%)
	17,105
	(1.3%)
	--
	(--)
	3,460
	(--)

	1994
	129,384
	(10.9%)
	15,938
	(1.1%)
	9,018
	(1.2%)
	--
	(--)

	1995
	199,788
	(13.4%)
	5,397
	(0.3%)
	9,484
	(1.9%)
	--
	(--)

	1996
	157,230
	(12.1%)
	5,381
	(0.3%)
	6,167
	(0.5%)
	--
	(--)

	1997
	119,047
	(8.8%)
	3,517
	(0.1%)
	2,806
	(0.5%)
	--
	(--)

	1998
	108,372
	(11.1%)
	3,175
	(0.1%)
	3,035
	(0.3%)
	--
	(--)

	1999
	114,687
	(12.5%)
	3,559
	(0.0%)
	1,604
	(0.1%)
	--
	(--)

	2000a
	121,519
	(11.9%)
	423
	(0.0%)
	554
	(0.0%)
	--
	(--)

	2001a
	153,577
	(16.2%)
	2,751
	(0.0%)
	518
	(0.0%)
	--
	(--)


a Although minimum size in the sport-reward fishery was decreased to approximately 200 mm fork length (9 in total length) in 2000, for comparison purposes, totals for 2000 and 2001 reflect catch of fish >250 mm only.  Catch of fish 200-250 mm fork length totaled 67,945 in 2000 (6.6% exploitation), and 87,317 (10.6%) in 2001.

Recommendations from a review and audit of the NPMP (Hankin and Richards 2000) included decreasing the minimum size of northern pikeminnow eligible for reward from 11 in to 9 in total length (similar to a reduction from 250 mm to 200 mm fork length).  This change in minimum size was implemented in 2000.  Exploitation rate of fish between 9 and 11 in total length was 6.6% in 2000, and 10.6% in 2001, resulting in overall exploitation estimates of 10.9% and 15.5%.  

Evaluation of the Program

Evaluation of the program consists of (1) monitoring the exploitation rate and size of northern pikeminnow harvested annually for each fishery, (2) estimating the effects of observed exploitation rates on predation, and (3) monitoring the effects of observed exploitation on population structure of and predation by northern pikeminnow, smallmouth bass, and walleye.  Monitoring the effects of exploitation includes (1) comparing predation indices before and after sustained implementation of the program, (2) describing the response of northern pikeminnow to sustained removals, and (3) describing the response of other predators (smallmouth bass and walleye) to sustained removals of northern pikeminnow.

As shown in the table above, annual exploitation rates since 1991 have averaged about 12% of northern pikeminnow >250 mm fork length, and the minimum goal of 10% exploitation has been met or exceeded in 9 of 11 years.  All fisheries target large, piscivorous northern pikeminnow, with mean fork lengths of 346 mm in the sport-reward fishery, 401 mm in the dam-angling fishery, and 409 mm in the site-specific fishery (Friesen and Ward 1999).  Exploitation will continue to be monitored annually.

Predation by northern pikeminnow was indexed throughout the lower Columbia and Snake rivers each year from 1990-96.  Indices of predation were consistently (44%-91%) lower from 1994-96 than from 1990-93 (Zimmerman and Ward 1999).  When predation was next indexed in 1999, results indicated that predation continued to remain lower than predation prior to implementation of the NPMP (Zimmerman et al. 2000).  Relative abundance of northern pikeminnow was lower in 1999 than mean abundance from 1994-1996 (from Zimmerman and Ward 1999).  Indices of consumption and predation of northern pikeminnow were generally greater in 1999 than 1996; however, predation in 1999 was less than average predation from 1994-1996 at most locations.  Predation will continue to be indexed every 3-5 years, with sampling next scheduled for 2004.  

Size structure of northern pikeminnow populations has decreased with sustained removals of large fish; however, no compensation in reproduction or growth has been observed (Knutsen and Ward 1999; Zimmerman et al.  2000).  Similarly, no trends of increased predation, reproduction, or growth of walleye or smallmouth bass have been observed (Ward and Zimmerman 1999; Zimmerman 1999; Friesen and Ward 2000).  We will continue to collect information on population dynamics of northern pikeminnow, walleye, and smallmouth bass concurrent with predation indexing.

Modeling results indicate that if all variables other than exploitation of northern pikeminnow were held constant, annual predation by northern pikeminnow on juvenile salmonids has decreased to 75% (range 62-86%) of pre-program levels (Friesen and Ward 1999; Takata and Ward 2001).  We will continue to estimate predation losses annually.

Modeling estimates were corroborated by empirical data.  Zimmerman and Ward (1999) reported that reductions in northern pikeminnow abundance and consumption resulted in mean 1994-96 predation index values that were 44-91% lower than mean values from 1990-93.  Reductions in relative predation were consistent with northern pikeminnow population changes associated with the NPMP (from Friesen and Ward 1999), although annual variation in river flow, dam spill, and juvenile salmonid passage likely magnified reductions in predation (Zimmerman and Ward 1999).

NPMP Review

In September 1999, the NWPPC recommended that future funding of the NPMP be dependent on an independent review of the program.  The review was completed in April 2000 (Hankin and Richards 2000).  The review included three sections: (1) a report on justification for and biological performance of the NPMP, (2) an examination of the cost-effectiveness of the NPMP, and (3) a set of principal findings and recommendations concerning biological and economic issues.  Although the review resulted in several recommendations designed to result in a “leaner and meaner” program that could achieve objectives at a reduced long-term cost, reviewers found that (1) studies suggest that predation impact of northern pikeminnow is much likely greater than what it may have been prior to construction of dams, and (2) the review task was greatly simplified by the number of papers published in reputable fisheries journals.

Hankin and Richards (2000) included several recommendations to increase the efficiency and reliability of program evaluation.  These recommendations have already been implemented and include (1) adoption of a scale-age validation study, (2) minor changes to the predation model, (3) a better estimate of the Force of Natural Mortality, (4) statistical consultation to review methods of estimating exploitation rates, natural mortality, and northern pikeminnow abundance, and (5) reduction of the WDFW staff by one permanent full time position and reducing one permanent full time position to a 9-month career seasonal position.  An additional biological recommendation was to decrease the minimum size of fish eligible for rewards (implemented in 2000 as described above).

Economic recommendations included (1) decreasing the costs associated with dam-angling and site-specific fisheries, and (2) reducing the number of agencies involved in program oversight.  These recommendations were implemented in 2000.  Dam-angling and site-specific costs continue to decrease.  The number of agencies involved in the NPMP has decreased because (1) program oversight formerly shared by PSMFC and CBFWA is now conducted solely by PSMFC, (2) coordination of dam-angling and site-specific fisheries by CRITFC has been eliminated, and (3) reduction in scope of dam-angling and site-specific fisheries has eliminated all tribes other than the Yakama Indian Nation.  Additional recommendations were to (1) conduct further study of the tiered reward system, and (2) explore possibilities to increase rewards by decreasing promotion costs.  
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Summary of Major Results

Major results have been explained in detail in the History subsection above.  To summarize:

(1)
Predation on juvenile salmonids by northern pikeminnow was indexed throughout the lower and mid Columbia River and the lower Snake River from 1990-93, with results confirming that significant losses of juvenile salmonids occurred throughout the basin.

(2)
Fisheries for northern pikeminnow, which were started in John Day Reservoir on a test basis in 1990, have resulted in the removal of over 1.7 million northern pikeminnow >250 mm fork length throughout the lower Columbia and Snake rivers, with annual exploitation from 1991-2001 averaging approximately 12%.  

(3)
No trend of decreasing exploitation has been observed.  Exploitation from 1999-2001 averaged approximately 13.5%.

(4)
Predation indices from 1994-96 were lower than those from 1990-93, and estimates of annual predation by northern pikeminnow on juvenile salmonids had decreased to 75% (range 62-86%) of pre-program levels.  

(5)
Results from 1999 indicated that predation continued to remain lower than predation prior to implementation of the NPMP.  Relative abundance of northern pikeminnow was lower in 1999 than mean abundance from 1994-1996.  Indices of consumption and predation of northern pikeminnow were generally greater in 1999 than 1996; however, predation in 1999 was less than average predation from 1994-1996 at most locations.

(6)
Sampling from 1990-96 and 1999 confirmed that compensation in predation, growth, or reproduction by surviving northern pikeminnow and other resident fish predators had not been detected.

Adaptive Management Implications

Development of the northern pikeminnow fisheries was based on adaptive management.  Numerous techniques to harvest northern pikeminnow were tested from 1990-93, but only the most successful were continued.  Lure trolling, purse seining, electrofishing, trap-netting, and tribal and commercial long-line fisheries were all discontinued because they were not able to harvest significant numbers of northern pikeminnow.

Success of the continuing fisheries has also relied on adaptive management.  The sport-reward fishery was relatively unsuccessful in 1990 until the reward was raised from $1 to $3 per northern pikeminnow.  Implementation of a tiered reward system in 1995, based on total number of fish caught, resulted in increased participation in the fishery.  Number and locations of registration stations for the sport-reward fishery have also changed over the years, depending on trends in effort and catch.  Current locations of the stations maximize the efficiency of the fishery.

The dam-angling and site-specific fisheries have utilized adaptive management to maximize catches while decreasing costs.  Dam angling is concentrated in tailraces of the dams where catch per effort is highest.  The site-specific fishery is also concentrated in areas where catch per effort is highest.

Biological and economic review of the program (Hankin and Richards 2000) resulted in further adaptive management.  Program participants have responded to economic recommendations including (1) decreasing the costs associated with dam-angling and site-specific fisheries, (2) reducing the number of agencies involved in program oversight.  These recommendations were implemented in 2000.  

Years Underway and Past Costs

Funding for the NPMP from 1990-2002 totaled $48,642,692.  Costs per year have been:

1990: $1,421,813 
1994: $3,670,707
1998: $3,259,230
2002: $2,852,938

1991: $5,259,629 
1995: $4,311,186
1999: $3,306,000

1992: $6,846,410
1996: $3,846,248
2000: $3,104,592

1993: $4,253,600 
1997: $3,730,347
2001: $2,779,992

f. Proposal objectives, tasks and methods
The goal of the NPMP is to reduce hydrosystem-exacerbated predation on juvenile salmonids by northern pikeminnow.  Extensive research in the Columbia River basin indicated that sustained removals of northern pikeminnow at a relatively low rate (Objectives 1 and 2) would result in a disproportionate reduction in predation.  Evaluation of the program (Objective 3) has shown that target exploitation rates (>10%) are feasible to sustain, and that predation by northern pikeminnow has been reduced to approximately 75% of pre-program levels.  Evaluation has also failed to detect compensation by surviving northern pikeminnow and other resident fish.  

The NPMP is a critical component of the Predator Control Program Summary as well as pertinent subbasin summaries.  Continuation of the NPMP is listed as a future need in the Predator Control Program Summary: “If the project is not continued, predation will increase each year until levels observed prior to implementation are reached.  The potential consequence of stopping the project is therefore ..unacceptable.”  The list of fish and wildlife needs in the Columbia Plateau subbasin summary includes (1) continue implementation and evaluation of the Northern Pikeminnow Management Program, and (2) continue evaluation of intensive removal of predaceous northern pikeminnow.

Objectives

(1)
Annually harvest 10-20% of northern pikeminnow >200 mm fork length in the lower Columbia and Snake rivers by implementing a public sport-reward fishery.

(2)
Increase annual harvest of northern pikeminnow by implementing angling at lower Columbia and Snake River dams.

(3)
Increase annual harvest of northern pikeminnow by implementing site-specific removal from selected tributary mouths and hatchery release sites.

(4)
Evaluate effectiveness of northern pikeminnow fisheries in reducing losses of juvenile salmonids to predation.

(5)
Coordinate implementation of the Northern Pikeminnow Management Program.

Tasks and Methods

Objective 1 - 
Annually harvest 10-20% of northern pikeminnow >200 mm fork length in the lower Columbia and Snake rivers by implementing a public sport-reward fishery.

Task 1a - 
Implement the public sport-reward fishery for northern pikeminnow in the lower Columbia and Snake rivers.

Overview

The sport-reward fishery is implemented by the WDFW.  Anglers throughout the lower Columbia and Snake rivers are paid a reward of $4-$6 for each northern pikeminnow at least 9-in total length.  The critical assumption is that reductions in the number of older piscivorous northern pikeminnow will result in reductions in predation on juvenile salmonids.

Specific Methods

The sport-reward fishery occurs in the mainstem Columbia River from its mouth to Priest Rapids Dam, and in the mainstem Snake River from its mouth to Hells Canyon Dam.  In addition, northern pikeminnow harvested from backwaters, sloughs, and up to 400 ft inside the mouths of tributaries are also eligible for reward payment.  

The fishery utilizes registration sites located strategically throughout the lower Columbia and Snake rivers to register participants (See map on next page).  Locations of the registration sites are based on analysis of effort and catch in the fishery from 1991-2001, and on results from indexing the relative abundance of northern pikeminnow (Ward et al. 1995; Zimmerman and Ward 1999; Zimmerman et al. 2000).  Sites are open 7 days a week from 1PM to 9PM from early May through late September.  Anglers are permitted to self-register when sites are not open.  In addition to registration sites, various satellite sites located in remote areas where fishing effort warrants their use are operated for two hours each day.

All northern pikeminnow presented by returning anglers are measured and checked for tags or evidence of tag loss.  Fish must be at least 9 inches total length (similar to 200 mm fork length) to qualify for payment.  The reward paid to successful anglers is $4 per qualifying northern pikeminnow for the first 100 fish caught in the season, $5 for each fish from 101-400, and $6 per fish when catch exceeds 400.  Anglers also receive $100 for each tagged fish caught (see Task 4a).  The angler is issued a voucher for qualifying fish.    The angler mails vouchers to PSMFC for processing.  PSMFC mails a check to the angler and maintains records to determine the proper reward based on the tiered payment structure (Task 1b).  Fish are collected and disposed of through rendering services by the PSMFC.

An exit interview is conducted with each returning angler.  Anglers are asked if they specifically fished for northern pikeminnow at any time.  A “No” response ends the interview; whereas a “Yes” response results in further questions concerning species and numbers of incidental catch while northern pikeminnow were being targeted.

Approximately 20% of non-returning anglers are selected randomly to be contacted by telephone.  Contacted anglers are asked if they specifically fished for northern pikeminnow at any time.  A “No” response ends the interview; whereas a “Yes” response results in further questions concerning species and numbers of adult or juvenile salmonids caught and released while northern pikeminnow were being targeted. 

The short-term result expected from the fishery is the harvest of northern pikeminnow >200 mm fork length.  From 1990-2001, over 1.7 million northern pikeminnow were harvested by the sport-reward fishery.  Expected long-term results include reductions in predation on juvenile salmonids through reductions in the number of older piscivorous northern pikeminnow.  Both short and long-term results are monitored as part of Objective 4.

SPORT-REWARD FISHERY
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Task 1b – 
Issue reward payments and prizes to qualifying anglers, and provide associated accounting, reporting, and problem resolution.

Reward payments and associated coordination are the responsibility of PSMFC. As explained under Task 1a, anglers mail vouchers to PSMFC for processing.  PSMFC mails a check to the angler and maintains records to determine the proper reward based on the tiered payment structure.  

Objective 2 - 
Increase annual harvest of northern pikeminnow by implementing angling at lower Columbia and Snake River dams.

Task 2a - 
Implement angling for northern pikeminnow at lower Columbia and Snake River dams.

Overview
The dam-angling fishery is implemented by the Yakama Indian Nation.  The purpose of dam-angling is to remove northern pikeminnow from areas that have (1) no public access, and (2) historically high rates of predation.  The critical assumption is similar to that for the sport-reward fishery.

Specific Methods
Crews are hired to angle and may work with volunteers to fish at the four lower Columbia River dams.  Roving crews fish from May through September, and are deployed where effort is most effective.  Barbless hooks are used to minimize injury to incidentally hooked fish.  In addition, hooks are bronze to facilitate disintegration in fish incidentally hooked but not landed.  All northern pikeminnow are checked for tags or evidence of tag loss.  

Short and long-term results are similar to those of the sport-reward fishery.  From 1990-2001, the dam-angling fishery removed approximately 135,000 northern pikeminnow.  As with the sport-reward fishery, both short and long-term results are monitored as part of Objective 4.

Objective 3 - 
Increase annual harvest of northern pikeminnow by implementing site-specific removal from selected tributary mouths and hatchery release sites.

Task 3a - 
Implement site-specific removal of northern pikeminnow from areas where they concentrate.

Overview

The dam-angling fishery is implemented by the Yakama Indian Nation.   The purpose of the fishery is to remove northern pikeminnow near selected hatchery release sites and tributary mouths.  The critical assumption is similar to that for the sport-reward and dam-angling fisheries.

Specific Methods

The site-specific fishery is concentrated in areas of high catch per effort from 1994-2001.  The fishery is generally conducted between mid March and mid June. Three or four small-mesh gillnets (2.4-m deep by 45.6-m long constructed from 7.6-m panels with repeating mesh-size sequence of 4.4 cm and 5.1 cm bar measures) are fished concurrently by each of four crews.  Most nets are placed perpendicular to shore on the river bottom for approximately 45 minutes.  Fishing is conducted primarily at night.  All northern pikeminnow collected are examined for tags or evidence of tag loss.  Incidentally caught fish are identified, counted, and released. 

Short and long-term results are similar to those of the other fisheries.  From 1994-2001, the site-specific fishery removed over 33,000 northern pikeminnow.  As with the other fisheries, both short and long-term results are monitored as part of Objective 4.

Objective 4 - 
Evaluate effectiveness of northern pikeminnow fisheries in reducing losses of juvenile salmonids to predation.

Task 4a - 
Monitor exploitation rates achieved by program fisheries.

Overview

Evaluation of the program is conducted by the ODFW.  Exploitation rates are monitored annually by tagging and releasing northern pikeminnow, then monitoring the catch of tagged fish.  The critical assumption is that estimated exploitation rates reflect actual exploitation. 

Specific Methods

Mark-recapture data are used to monitor exploitation of northern pikeminnow in each fishery.  Electrofishing and gillnetting are used to capture, tag, and release northern pikeminnow from April through June each year.  With few exceptions, sampling effort is randomly allocated in all river kilometers of the Columbia River from kilometer 78 to kilometer 634 (tailrace of Priest Rapids Dam), and in the Snake River from Lower Granite Dam to kilometer 248.  Sampling is not conducted in the Snake River below Lower Granite Dam because of low catches and low use by anglers in past years.  Equal sampling effort (four, 900-second electrofishing runs and two, 40-minute gill net sets) is allocated in all sampled river kilometers.  Northern pikeminnow ( 200 mm fork length are tagged with a serially-numbered spaghetti tag and given a year-specific secondary mark to evaluate tag loss.  Detailed specifications of sampling gear and methods are reported in Friesen and Ward (1999) and Zimmerman and Ward (1999).

Fisheries start each year before tagging is complete; therefore, weekly estimates of exploitation are calculated by dividing the number of tagged northern pikeminnow recovered by the number of tagged fish at large.  Weekly estimates are summed to yield an overall estimate of exploitation (Friesen and Ward 1999).  Exploitation estimates are adjusted for tag loss.

Tags are recovered when anglers turn in fish for payment.  A return rate of 100% is assumed because anglers receive $100 for returning tagged fish.  Numbers of fish tagged and released each year have varied from approximately 750 to over 3,000, depending on river conditions and variations in northern pikeminnow abundance.  Even the lowest sample size obtained to date has been adequate, because the number of northern pikeminnow subsequently captured and examined for tags has ranged from approximately 115,000 to over 200,000, depending on the catch in the fisheries.  Lower and upper 95% confidence limits on estimates of system-wide exploitation from 1991-2001 have averaged 66% (range 52-81%) and 162% (range 145-203%) of the point estimate.  Specific details of sampling methods and analyses used to estimate exploitation are given in Friesen and Ward (1999).

Task 4b – 
Estimate effects of observed exploitation rates on predation by northern pikeminnow.

Overview

ODFW uses a predation model based on years of research on northern pikeminnow to estimate the effects of observed exploitation on predation.  The critical assumption is that the predation model can be used to estimate changes in predation.   The model is updated annually by inputting exploitation rates.  Parameters of the model are also being verified as per recommendations from the NPMP audit (Hankin and Richards 2000).  

Specific Methods

A simple model was developed to estimate potential predation on juvenile salmonids by northern pikeminnow relative to potential predation that would occur without implementation of the NPMP (Friesen and Ward 1999).  This model is based on the effects of observed exploitation on size structure of northern pikeminnow populations, because consumption of juvenile salmonids is strongly correlated with northern pikeminnow size (Vigg et al. 1991; Zimmerman 1999).  Details of the model are given in Friesen  and Ward (1999).  Modeling results indicate a 25% reduction in annual predation by northern pikeminnow (Friesen and Ward 1999; Takata and Ward 2001), which has been confirmed by empirical evidence (Zimmerman and Ward 1999; Zimmerman et al. 2000).  Annual exploitation estimates will continue to be used to generate annual estimates of reductions in predation.  In addition, parameters of the model (e.g., natural mortality, aging, differences in parameters between sexes) are also being examined and verified as per recommendations from the NPMP audit (Hankin and Richards 2000).

Task 4c -
Monitor effects of observed exploitation on population structure of and predation by northern pikeminnow, smallmouth bass, and walleye.

ODFW monitors the effects of observed exploitation on predation by northern pikeminnow and other resident fish.  Monitoring consists of periodic sampling to compare pre-program predation indices and population dynamics of predators to those after years of sustained removals. The critical assumption is that response of northern pikeminnow and other resident fish predator populations to the NPMP can be detected through periodic field sampling.  Periodic sampling will next be conducted in 2004.

Specific Methods

From 1990-93, ODFW, WDFW, and the National Biological Service sampled throughout the lower Columbia and Snake rivers to index predation on juvenile salmonids by northern pikeminnow (Ward et al. 1995), and collect information on northern pikeminnow, walleye, and smallmouth bass population structure, growth, and reproduction (Parker et al. 1995; Zimmerman and Parker 1995).  ODFW continued annual sampling from 1994-96 to compare pre-program predation indices and population dynamics to those after years of sustained removals (Knutsen and Ward 1999; Ward and Zimmerman 1999; Zimmerman 1999; Zimmerman and Ward 1999; Friesen and Ward 2000).  ODFW conducted similar sampling again in 1999 (Zimmerman et al. 2000). 

Annual monitoring of predation and population dynamics was discontinued after 1996.  Findings indicated that predation had decreased (Zimmerman and Ward 1999), and that compensation by northern pikeminnow and other resident fish had not been observed (Knutsen and Ward 1999; Ward and Zimmerman 1999; Friesen and Ward 2000).  

Beginning in 1999, sampling to monitor predation and population dynamics was limited to effort every 3-5 years.  Predation by northern pikeminnow in 1999 was less than average predation from 1994-1996 at most locations, and no compensation in reproduction or growth by any predator species was observed (Zimmerman et al.  2000).  Predation indexing and population monitoring will next be conducted in 2004.  

In 2004, relative abundance of northern pikeminnow and relative consumption of juvenile salmonids by northern pikeminnow will be estimated at standardized sites in the lower Columbia and Snake rivers.  Boat electrofishing will be used to collect northern pikeminnow in four reaches of the Columbia River downstream from Bonneville Dam, in the forebays, tailraces and mid reservoir reaches within Bonneville and John Day reservoirs, the tailraces within Lower Monumental and Little Goose reservoirs, and the transition reach between the uppermost portion of Lower Granite Reservoir and the free-flowing Snake River downstream from Hell’s Canyon Dam.  Each reach sampled is 6-km long. Specific details of sampling areas, field and laboratory methods, and analyses are given in Ward et al. (1995) and Zimmerman and Ward (1999).  Indexes of abundance and consumption are compared with indexes measured previously (Ward et al. 1995; Zimmerman and Ward 1999) to evaluate changes in predation concurrent with the NPMP.  

Response of northern pikeminnow, smallmouth bass, and walleye density, year-class strength, consumption of juvenile salmonids, mortality, and growth will also be compared to information previously collected (Ward and Zimmerman 1999; Knutsen and Ward 1999; Friesen and Ward 2000).  Reaches sampled will be identical to those described above.  Specific details of field and laboratory methods, and analyses are given in Ward and Zimmerman (1999) and Knutsen and Ward (1999).  

Objective 5 - 
Coordinate implementation of the Northern Pikeminnow Management Program.

Task 5a – 
Guide the development of work statements, budgets, biological assessments, and reports.
PSMFC will coordinate work statements for all participants and assure that together they address the appropriate tasks as established for the program.  The Commission will provide oversight for preparation of the budgets by program participants.  This will provide for (1) minimization of costs, (2) employment all possible efficiencies, (3) verification of appropriate overhead percentages, and (4) adherence to accepted and audited costs.  The Commission will work with ODFW to assure that biological assessments for the program are complete and scientifically sound.  Annual and quarterly reports for the projects will be compiled, edited and transmitted to Bonneville Power Administration (BPA) by PSMFC.

Task 5b – 
Coordinate and guide program activities, respond to inquiries about the program, and provide status reports.

PSMFC will provide technical oversight and guidance for all program activities and subcontractors.  Coordination and management of program promotion will be coordinated with BPA and other program participants.  The Commission will assure that public outreach and information is provided.  This will be accomplished through newspaper promotion, program brochures, attendance at sportfishing shows, information hotlines and response to public inquires.  Weekly status reports shall be submitted by the Commission to BPA, and the National Marine Fisheries Service (NMFS) for pikeminnow catch and salmonid interactions.  This information will also be placed on the pikeminnow website (www.pikeminnow.org) for public review.

Task 5c – 
Provide contractual and fiscal oversight for all components of the Northern Pikeminnow Management Program.
PSMFC will maintain appropriate auditing and fiscal oversight for all components and contractors in the pikeminnow management program.  Quarterly financial reports shall be provided to BPA.  PSMFC will maintain and distribute reward funds, provide data entry services for all sport reward vouchers, maintain databases for all anglers to determine proper payments under the tiered rewards, and provide appropriate IRS tax forms to all participants.  The billings for all contractual funds will be maintained, verified, and paid by PSMFC.

g. Facilities and equipment
The facilities being used for the program include agency offices for: Pacific States Marine Fisheries Commission, Gladstone, OR; Washington Department of Fish and Wildlife, Olympia, Vancouver, and Pasco, WA year round, and North Bonneville, WA, Lyle, WA, and Rainier, OR during the field season; Oregon Department of Fish and Wildlife, Clackamas, OR; and Yakama Indian Nation, Toppenish, WA.  These facilities are all suitable for program needs relating to office, laboratory, and storage.

All capital equipment for the program is currently on hand from previous expenditures.  This includes computers at all of the offices to process and transmit data; boats, motors, and trailers for field operations, and fish handling equipment.  All computers have Pentium processors, and are capable of processing large data sets.  Software used for data analyses include SAS, Sigmaplot, and Microsoft Excel.  Current computer costs are limited to occasional replacements and upgrades of hardware and software.

Vehicles used in the program include approximately 22 vans, trucks, and cars used to help operate registration sites, conduct tribal fisheries, and evaluate all fisheries.    Boats include two Boston Whalers and three electrofishing boats used by ODFW for evaluation tasks.
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Russell G. Porter

Pacific States Marine Fisheries Commission

45 S.E. 82nd Dr., Suite 100

Gladstone, OR 97027

Education
University of California (Berkeley)

B.A., Zoology, 1962

California State University (Humboldt)
M.S., Fisheries, 1964

Certified Fisheries Scientist, American Fisheries Society, 1968

Experience

1977-Present:
Pacific States Marine Fisheries Commission, Field Programs Administrator.  Coordination of all field programs utilizing Commission employed field samplers and serves as contact for field programs where Commission member states work as partners with PSMFC on field data collection projects.  Current and recent projects include:  Northern Pikeminnow Management Program - Fiscal and Contractual Administrator (1993-date); Pacific Coast (CA, OR & WA) Marine Recreational Fisheries Statistics Survey - Principal Investigator; Recreational Fisheries Information Network [Coastwide marine sportfish database of catch and effort] - Project Manger; Coastwide commercial albacore, catch, effort and biological sampling - COTR (1984-date); Northwest Emergency Assistance Program [Salmon Disaster Relief] Data Collection Program for at-sea research on hooking mortality, coho/chinook encounter rates and gear selectivity studies - Program Manager (1994-date).

University of Washington: Lecturer, College of Fisheries - Fisheries Hydrology Course (1976)  Teaching Assistant:
Fisheries Hydrology/Engineering Course (9 Semesters)

Milo C. Bell Inc.: Environmental and fisheries consulting for hydroelectric projects, pipeline river crossings, culverts, fishway and fish hatchery design, power plant intake and screening, and fish passage problems.  Major clients included: U.S. Army Cops of Engineers, National Marine Fisheries Service, Portland General Electric, Idaho Power and Light, Douglas and Chelan County PUD’s, Consumers Power (Michigan), Arizona Public Service Co., Edison International, EPA, Washington Water Research Center, various Northwest Treaty Tribes, El Paso Gas Co., and Weyerhaeuser, Inc.

U.S. Navy: Commissioned Officer on Active duty 1964-1969. Instructor of Oceanography, Meteorology, Celestial & Marine Navigation U.S. Naval Academy(1966-1969), Graduate U.S. Naval Justice School; Commanding Officer U.S. Naval Reserve Oceanographic Unit (Seattle) - (1976-77); Graduate Combat Information Center Officer School (San Diego), LCDR, USNR-retired.

Numerous scientific publications, twenty years of field project management, fisheries management committees, design of scientific studies, and preparation of proposals for research projects on salmon and marine species.

David Ward

Oregon Department of Fish and Wildlife

17330 S.E. Evelyn Street

Clackamas, OR  97015
Education






Humboldt State University (Arcata, CA)

M.S. Fisheries, 1985

Humboldt State University (Arcata, CA)

B.A. Zoology, 1978

Experience
1984-Present:
Oregon Department of Fish and Wildlife, 17330 S.E. Evelyn St., Clackamas, OR.  (1) Program Leader for Columbia River Investigations Program (1998-Present):  Coordinate activities of ongoing departmental and interagency projects, identify needs for and develop future projects, provide technical oversight to project leaders, and supervise project leaders and other program staff.  (2) Project Leader: Evaluation of the Northern Pikeminnow Management Program (1991-98).  (3) Project Leader: Portland Harbor Study (1988-91).  (4) Project Biologist and Technician on various studies (1984-87).

Expertise  

Coordinated and integrated activities of cooperating agencies, hired and supervised staff of project leaders, project biologists, and seasonal workers, designed field and laboratory sampling plans, analyzed wide variety of biological data, authored, edited, and reviewed scientific reports and peer-review articles; organized personnel from cooperating agencies to give symposia at fisheries conferences; developed and submitted proposals for numerous research projects to various funding sources; direct experience with methods and gears associated with habitat and fish surveys in streams, rivers, lakes, and reservoirs.

Publications and Reports

Ward, D. L., and M. P. Zimmerman.  1999.  Response of smallmouth bass to sustained removals of northern pikeminnow in the lower Columbia and Snake rivers. Transactions of the American Fisheries Society 128:1020-1035.

Friesen, T.A., and D. L. Ward.  1999.  Management of northern pikeminnow and implications for juvenile salmonid survival in the lower Columbia and Snake rivers.  North American Journal of Fisheries Management 19:406-420.
Knutsen, C. J., and D. L. Ward.  1999.  Biological characteristics of northern pikeminnow in the lower Columbia and Snake rivers before and after sustained exploitation.  Transactions of the American Fisheries Society 128:1008-1019.

Zimmerman, M. P., and D. L. Ward.  1999.  Index of predation on juvenile salmonids by northern pikeminnow in the lower Columbia river basin from 1994-96.  Transactions of the American Fisheries Society.
Beamesderfer, R. C., D. L. Ward, and A. A. Nigro.  1996.  Evaluation of the biological basis for a predator control program on northern squawfish in the Columbia and Snake rivers.  Canadian Journal of Fisheries and Aquatic Sciences 53:2898-2908.

Ward, D. L., J. H. Petersen, and J. J. Loch.  1995.  Index of predation on juvenile salmonids by northern squawfish in the lower and middle Columbia River and in the lower Snake River.  Transactions of the American Fisheries Society 124:321-334.

Lyle G. Fox

Washington Department of Fish and Wildlife

2108 Grand Blvd.

Vancouver, WA 98661

Education

Northern Arizona University

B.S. Forest Management, 1969 

Experience

1994-Present:  Washington Department of Fish and Wildlife, Vancouver, WA.  (1) Project Leader, Northern Pikeminnow Sport-Reward Fishery (1999-Present):  Direct and oversee the field operations of the NPSRF, which includes supervision of project biologists and seasonal technicians; preparation and monitoring the budget, and ensuring all requirements of the contract with PSMFC are met.  (2)  Crew member on a stock assessment survey for sturgeon on the upper Columbia River  (1998-1999 including RIF time):  Member of sampling crew.  (3)  Lands Agent (1994-1998):  Identified wetland habitat and negotiated with landowners to purchase key properties along the Cowlitz River as part of a mitigation agreement with Tacoma Public Utilities.  Also performed other real estate transactions throughout southwest Washington.

1990-1994:  U.S. Department of Housing and Urban Development, Portland, OR.  Served as Review Appraiser for single family and multi-family projects throughout Oregon and southwest Washington.

1985-1990:  Small Business- Part-owner and manager of a retail paint store in Cottonwood, AZ.

1969-1985:  U.S. Bureau of Land Management:  (1) Chief of Operations, Butte, MT 

(1983-1985)  Supervised staff of 6 permanents and up to 25 seasonals.  Responsible for various construction activities, engineering, contract supervision, and wildfire programs.  (2)  Resource Area Manager, Butte, MT  (1977-1983):  Supervised a staff of 12 permanent  professionals to carry out all aspects of lands and resources management on 310,000 surface acres of public land and 450,000 acres of Federal mineral estate.  (3)  District Realty Specialist, Craig, CO (1972-1977):  Program leader for lands activity overseeing the work of three subordinate Realty Specialists, and provided full technical support to the District for public land law matters.  (4)  Realty Assistant, Craig, CO (1970-1972):  Attended formal and on-the-job training in realty.  (5)  Forester, Medford, OR (1969-1970):  Cruised timber,  timber sale layout,  and surveyed property lines.

1962-1965:  U.S. Army, Schofield Barracks, Hawaii.  Aircraft Mechanic.

Expertise: 

Team building, program management, customer service, natural resources management, real estate, real estate appraising, Public Land Law.

Prepared various kinds of reports and legal documents for more than 28 years.         
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