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PART 2 of 2. Narrative

Title: Feasibility and Implementation of Live Capture and Selective Harvest of Anadromous Salmonids in the Columbia River Basin

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

This project is innovative because live capture fishing technologies, not utilized for decades in the Columbia River, have potential to provide additional fishing opportunities, while conserving depleted salmonid stocks.  This work on Live Capture and Selective Harvest is proposed by Steven Vigg & Company (prime)  and S.P. Cramer and Associates, Inc. -- in conjunction with cognizant fishery agencies and tribes.  Investigation of the potential of -- live capture of salmon, release of weak stocks, and selective harvest of strong stocks -- is called for by regional salmon enhancement and recovery plans, i.e., The Snake River Salmon Recovery Team Recommendations, the National Marine Fisheries Service’s (NMFS) proposed Recovery Plan, and the Northwest Power Planning Council’s (NPPC) Fish and Wildlife Program.  The Live Capture and selective harvest measure, as described in regional plans, has two goals: (1) to provide harvest opportunities on strong salmon stocks, (2) to conserve weak salmon stocks.

The overall implementation approach is in three Phases: (1) Feasibility Study, (2) Pilot Demonstration Projects, and (3) Large-scale Fishery Implementation.  This proposal is designed to initiate Phase 1 -- the feasibility of live capture and selective harvest opportunities for salmon within the Columbia River Basin.  The geographic area included in the proposed work is the mainstem Columbia River and its tributaries.  Chinook salmon is the primary species of interest, especially the Snake River spring/summer and fall chinook stock listed under the Endangered Species Act (ESA).  Findings may also be relevant to other depleted naturally spawning stocks. The operational project management is designed such that the consultant team will serve as a resource to fisheries entities responsible for salmon harvest management during the feasibility study, and for fishers to participate directly during the implementation phases.  The work will be developed and adaptively managed via an advisory steering committee consisting of representatives from commercial and sport fisher organizations, Indian Tribes, State fishery agencies, Federal fishery agencies, NPPC, Steven P. Cramer (consultant lead), and BPA.

b. Technical and/or scientific background

{See attached reference document}

c. Rationale and significance to Regional Programs

Relationship to the Northwest Power Planning Council’s Fish and Wildlife Program

In October 1992, the Northwest Power Planning Council (NPPC 1992, Strategy for Salmon Volume II) recommended that fisheries managers develop and implement plans to evaluate the feasibility of live-capture fishing technologies on known-stock fisheries by 1995 (Measures 5.3A) and to develop and evaluate capture technologies to increase harvest of abundant fish stocks and minimizing effects on depleted salmon stocks (Measure 5.3B).
The specific language of the NPPC (1994) live capture and selective harvest measures is presented in Appendix 7.  A summary of Measure 8.3 “Develop Alternative Harvest Opportunities” follows:

· Immediately start the development and evaluation of live-catch fishing technologies and known-stock fisheries in the Columbia River.
(Note: the Council considered opportunities for selective harvest in ocean fisheries to be more limited and dependent on better knowledge of the distribution of various stocks in the ocean addressed in Section 8.4).

Main Provisions of Measure 8.3A Live-Catch Technology and Known-Stock Fisheries:

· The Council supports a policy to protect ratepayers from investing in artificial propagation facilities that contribute to fisheries where harvest rate on weak stocks is excessive or would aggravate mixed-stock fishery problems.

· Directs Bonneville and Appropriate Federal Agencies to fund the fishery managers and fishers to develop and implement plans to evaluate the feasibility of live-catch fishing technologies and known-stock fisheries by 1995.

· Identify and analyze incentives to encourage known-stock fisheries, including direct subsidies for known-stock fisheries in lieu of -- not in addition to -- mixed-stock harvest in the mainstem Columbia River.

· Share the cost with fishery managers for the needed research and model development to better analyze and manage mixed stock fisheries.

Main Provisions of Measure 8.3B. Selective Harvest Technologies:
· Develop and evaluate capture technologies to increase harvest of abundant fish stocks and minimize effects on depleted salmon stocks.

· The gear should minimize mortality of fish that are to be released.

· Directs Bonneville to fund pilot projects to demonstrate the feasibility of various methods.

· Provide for participation by harvesters in the development of new methods.

· Address such questions as public acceptance of the proposed technology, number and location of possible fishing sites, legislative changes needed to apply the proposed technology and the means of selecting harvesters for participation in the fishery.

Main Provisions of Measure 8.3C Terminal Harvest Fisheries:
· Identification and development of terminal fishing opportunities (Note: this measure is addressed by the Youngs Bay Terminal Fisheries BPA Project 94-60).

Relationship to the Endangered Species Act (ESA) and NMFS Recovery Plan

The Snake River Salmon Recovery Team (SRSRT; Bevan et al. 1994) supported the live capture and selective harvest concept, and recommended that all Columbia River fisheries be selective and capable of live capture and release by the year 2002.  A feasibility analysis and implementation of selective fisheries is also endorsed by NMFS in the proposed Recovery Plan (Schmitten et al. 1995; Appendix 8):

“The SRSRT and others have proposed a number of relevant alternative management strategies to improve the productivity of listed stocks, to gain access to viable, non-listed stocks, and to reduce mixed stock fisheries to protect listed stocks.  These include: (1) reduce selection for larger fish prevalent under current management practices, (2) develop and implement fishing practices and gear that allow for the selective harvest of surplus production  ...  NMFS therefore strongly recommends that the tribes and agencies analyze the alternatives and implement as quickly as possible those that prove viable.”

Furthermore, as part of the Section 7 Consultation “Terms and Conditions” for a no jeopardy opinion on 1995 winter, spring, and summer season fisheries conducted under the Columbia River Fish Management Plan, NMFS (1995; Section X.C.) stated the following:

“To carry out these reasonable and prudent measures, the following terms and conditions shall be implemented by the specified agencies:  ...  9.  All of the involved agencies and tribes will investigate alternative harvesting technologies and the development of more selective gear types.”

d. Relationships to other projects 
This project would be coordinated with the ODFW, WDFW, and CRITFC fishery managers – representatives would be asked to serve on an oversight committee to advise and direct the implementation phase.

e. Proposal objectives, tasks and methods
Objectives 

The Vision of this proposed work is to identify, test and implement live capture technologies in the Columbia Basin to increase fishing opportunities and conserve wild stocks of anadromous salmonids.
Goal:  Evaluate the feasibility of implementing various live capture technologies and selective fisheries -- to promote societies’ wise use of salmon resources, while enhancing the conservation of depleted Columbia Basin salmon stocks.
Objective 1.  Identify potential live capture technologies and selective fishery strategies, and conduct an preliminary evaluation of feasibility and effectiveness.

Task 1.1.  Consult with fishery managers on feasibility of various live capture methodologies and selective fishery strategies -- with a focus on planned management actions.

Task 1.2.  Conduct regulatory review of legal, institutional, and enforcement constraints associated with various fishing technologies and selective harvest strategies identified in Task 1.1.

Task 1.3.  Conduct literature review on relevant fishing gear types and live capture technologies and summarize historical catch data and incidental mortality estimates.

Task 1.4.  Develop quantitative and qualitative criteria to assess the feasibility and efficacy of various live capture and selective harvest methodologies.

Task 1.5.  Analyze the feasibility of various live capture technologies and identify potential selective fishery strategies for each feasible method.

Objective 2.  Determine the social, and cultural, and Treaty rights constraints to live capture technologies and selective harvest strategies.

In addition to technological development and biological constraints -- social and cultural values are important in determining feasibility of fishery management strategies.  Indian Treaty rights are a central fishery issue, and must be given due consideration for evalaution of the feasibility of changing fishing methods and locations, or the development selective salmon fisheries in the Columbia River Basin.

Objective 3.  Determine measurement criteria, and a procedure to monitor and evaluate the recommended in-river selective harvest fisheries.

PSC (1995) recommended that selective fishery programs should not be implemented without defined objectives and specific measurable criteria to provide an objective basis for performance evaluation.  Since there is uncertainty in modeling selective fisheries, assessment of the effectiveness of any selective fishery implemented will rely heavily on observation and measurement of actual outcomes.  Objectives of selective fisheries include reduced impacts on wild stocks, increased fishing opportunities, economic benefits to the fishing industry, and angler satisfaction.  One measurement criterion, recommended by PSC (1995), is differences in exploitation or escapement rates between paired replicate, double indexed tag groups -- relative to the impact of selective fishery regimes on individual stocks.

Objective 4.  Develop an implementation plan for Phase 2 -- pilot demonstration field projects, including a monitoring and evaluation component.
As part of the feasibility study, a draft implementation plan would be developed for specific pilot demonstration projects and selective fisheries having the most promise achieving the dual goals increased fishing opportunities and salmon conservation.  Fishery implementation plans would include the direct participation of Columbia River fishers.


Tasks and Methods 

Approach and Study Design for Phase 1 -- Feasibility Study

A steering committee, comprised of harvest managers from fisheries agencies, tribes, and regulatory groups would be formed to help guide the proposed work on live capture technology and selective harvest.  The Columbia River Compact Technical Advisory Committee (TAC) is an existing committee that might serve this function.  Meetings would be scheduled on a regular basis (e.g., bi-monthly or quarterly) to present progress reports on results to date, and to provide a forum for input, interactive discussions, and adaptive management of the project.

The approach for the feasibility study of live capture and selective harvest would be to:

· consult with fisheries management and regulatory agencies relative to goals, objectives, tasks, issues, general information, and specific data; 

· review available literature and data, with a focus on actions being currently taken or planned by the fishery management agencies;

· identify biological social, cultural, institutional, regulatory constraints;

· summarize existing knowledge and, with input from fishery managers, develop management scenarios for further analysis;

· conduct surveys of public awareness and opinion on various selective harvest management scenarios and analyze willingness of fishers to participate in alternative catch-and-release fisheries;

· review analytical and modeling tools and conduct simulations of potential biological benefits of various scenarios in conjunction with fishery management agencies;

· identify biological criteria for success and develop a draft monitoring and evaluation plan;

· summarize the most promising selective harvest management strategies and methodologies, and assign a priority ranking according to feasibility and effectiveness;

· develop an implementation plan for Phase 2 -- pilot demonstration field projects, including a monitoring and evaluation component;

· provide interim progress reports that will help fishery managers to address in-season management issues and a comprehensive final report to summarize findings and document results.

Project Facilitation

Complex interests and jurisdictions in Columbia River fisheries often require extensive coordination among participating parties, especially in the implementation of large or controversial projects.  Coordination tasks can include joint proposal and work statement development, ESA permitting, activity planning, report compilation and editing, and implementation team facilitation.  In many cases, this coordination is most effectively and efficiently handled by an independent party.  Participating governmental and tribal agencies are also sometimes hampered by competing demands for staff or the inability to hire or assign staff on a temporary basis.  We have filled this project facilitation role on several large interagency cooperative projects.  Steve Cramer has coordinated fisheries projects from California to Alaska.  Steve Vigg and Ray Beamesderfer have facilitated, managed and/or evaluated large multi-agency programs in the Columbia River, including Predator Management, Law Enforcement, and Sturgeon Investigations.

Experimental Design

Fishing method investigations require rigorous experimental design and analysis to accurately estimate the effects of different gear treatments, weigh the confounding influences of time, area, and fish availability, and test key assumptions including delayed mortality.  We have conducted a number of gear evaluation studies and have published technical journal articles on this subject.  See for instance the North American Journal of Fisheries Management (1988) 8:505-510 and California Fish and Game (1990) 76:174-180.

Endangered Species Act

All new fishery projects in the Columbia Basin must address ESA requirements.  We are familiar with the ESA technical literature and the process requirements of §10 permits,  §7consultations and §4(d) rules.  Steve Cramer has extensive experience with species status reviews and permitting.  Steve Vigg is currently working under contract with NMFS on issues related to hatchery performance standards and Mitchell Act Hatchery Biological Assessments.

Harvest Management Analysis & Run Reconstruction

Key questions regarding alternative fishing methods revolve more around real world implementation and benefits than theoretical or academic applications.  Such questions include: 

· What catches and impact reduction benefits would be needed to meet harvestable-surplus access goals while also protecting listed stocks?

· Can proposed alternatives provide significant benefits and how much of a change in current fishing practices would be necessary?

· Are expected benefits of alternative fisheries including live-release fisheries, a significant improvement over other approaches such as mesh size or time/area restrictions?

· How will social or cultural constraints (individual or family fishing sites for instance) affect the feasibility of alternative?

By virtue of past fishery management and work with states, tribes, and Federal agencies, we have extensive practical experience with fishery management issues and analysis of fishery data.  Steve Cramer previously managed coast and ocean salmon fisheries in Oregon and more recently has conducted fishery evaluation studies including the Columbia Basin.  Steve Vigg is familiar with fishery law enforcement issues and harvest monitoring challenges.  Ray Beamesderfer previously was a representative on the U. S. v. Oregon Technical Advisory Committee (TAC) where he conducted a variety of salmon run reconstructions, fishery analyses, and impact assessments.

f. Facilities and equipment
Steven Vigg & Company maintains an office, telecommunications and computer systems at:

42418 East Larch Mountain Road

Corbett, Oregon  97019

Business Identification Information

Business Type:



Subchapter S Corporation

Federal EIN




93-1267977

State of Oregon BIN

01052210-6

Oregon Registry Number
686778-80

Additional information is provided at:  www.vigg-consulting.net 

Likewise, S.P. Cramer & Associates, Inc., maintains an office and staff at:

300 S.E. Arrow Creek Lane,

Gresham, Oregon  97080

Additional information is provided at:  www.spcramer.com 
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Executive Summary

1. This work on Selective Harvest is proposed by Steven Vigg & Company (prime)  and S.P. Cramer and Associates, Inc. -- in conjunction with cognizant fishery agencies and tribes.

2. Investigation of the potential of -- live capture of salmon, release of weak stocks, and selective harvest of strong stocks -- is called for by regional salmon enhancement and recovery plans, i.e., The Snake River Salmon Recovery Team Recommendations, the National Marine Fisheries Service’s (NMFS) proposed Recovery Plan, and the Northwest Power Planning Council’s (NPPC) Fish and Wildlife Program.

3. The Live Capture and selective harvest measure, as described in regional plans, has two goals: (1) to provide harvest opportunities on strong salmon stocks, (2) to conserve weak salmon stocks.

4. The overall implementation approach is in three Phases: (1) Feasibility Study, (2) Pilot Demonstration Projects, and (3) Large-scale Fishery Implementation.

5. This proposal is designed to initiate Phase 1 -- the feasibility of live capture and selective harvest opportunities for salmon within the Columbia River Basin.

6. The geographic area included in the proposed work is the mainstem Columbia River and its tributaries. {Not ocean fisheries studied by PSC (1995) or developed terminal fishery sites covered by Bonneville Power Administration (BPA) project 93-60.}

7. This proposed work considers both sport and commercial fisheries.

8. Chinook salmon is the primary species of interest, especially the Snake River fall chinook stock listed under the Endangered Species Act (ESA).  Findings may also be relevant to other depleted naturally spawning stocks.

9. The operational project management is designed such that the consultant team will serve as a resource to fisheries entities responsible for salmon harvest management during the feasibility study, and for fishers to participate directly during the implementation phases.

10. The work will be developed and adaptively managed via an advisory steering committee consisting of representatives from commercial and sport fisher organizations, Indian Tribes, State fishery agencies, Federal fishery agencies, NPPC, Steven P. Cramer (consultant lead), and BPA.

11. The provisional performance period is FY 2001

12. The proposed source of funding is BPA and/or Endangered Species Act funds administered by NMFS.

  Background Information

This proposal by S.P. Cramer & Associates is to conduct a feasibility study on alternatives to implement live capture-and-release methods and selective fisheries on Columbia Basin salmonid stocks.  This consulting work is intended to support ongoing fisheries management efforts in the area of selective harvest, and to evaluate possible alternative harvest strategies that may be able to provide additional sport and commercial fishing opportunities while protecting specific weak stocks from excessive harvest mortality.  We believe it is essential for fishery management agencies and Tribes to guide and participate in the proposed work during all stages for several reasons, including: (a) developing goals and objectives of the study that support the missions and responsibilities of regional fisheries agencies, (b) conducting the specific tasks of feasibility study in a cooperative and efficient manner, (c) developing products that can be directly used by fishery managers to help solve current resource issues, (d) developing an approach and study design that directly addresses measures in regional fish and wildlife enhancement and recovery plans, (e) clearly describing the proposed work in sufficient detail so that regional entities charged with allocating funding for anadromous fish projects can make informed decisions on the priority of this work relative to other new projects intended to help restore depleted Columbia Basin salmon stocks.

Harvest managers recognize the potential that selective fisheries have to increase the fishing opportunities for the public while providing significant benefits to the regional economy -- the highly successful recreational fishery on adipose-marked hatchery steelhead in the Columbia River is a prime example.  PSC (1995, p 187) considered the use of selective fisheries as a management tool to be strongly supported by the need to conserve wild coho stocks, while utilizing hatchery production.  PSC (1995) concluded that further research and development (R&D) and monitoring and evaluation (M&E) is needed to implement selective commercial fisheries:

“Management of selective fisheries requires definition of the allowable gear types and imposition of regulations to control catch. ... A variety of gear types may be employed successfully in fisheries that require live release.  Gillnet gear release mortality rates are relatively high, hence the feasibility of using this gear for selective fisheries is low. ... Other methods such as traps, reef nets, beach seines and fish wheels may prove to be practical, low cost gears for selective fishing but further research and development is needed before we can determine if these methods can be successfully applied in selective fisheries. ... Implementation of selective fisheries will require additional sampling to produce acceptably precise estimates of catch and incidental mortality.”

The informed public generally supports selective fisheries.  In B.C., the recreational fishers will accept a selective fishery based on the adipose clip, and organized angers have stated a willingness to pay for some of the implementation costs (PCS 1995).  A recent survey at a Washington sportsman show indicated that: (1) many people interviewed had no knowledge of the selective harvest concept and were likely to have no opinion, and (2) those who were knowledgeable were generally supportive (M. Alexandersdottir, WDFW cited in PSC 1995).  Several organized sport fishing groups in Washington have supported a legislative bill to mass mark and selectively harvest coho and chinook salmon.  Post-implementation surveys would be important to evaluate public perception of the success of selective fisheries.

The proposed work is focused on one aspect of harvest management, i.e., live capture and selective harvest.  All cooperating entities recognize that harvest management is only one component of a comprehensive regional fish and wildlife rebuilding program that must address all major enhancement areas -- i.e., also incorporating production enhancement (habitat and hatcheries), and solutions for problems associated with passage of juveniles and adults through the hydropower system.

Three major dimensions (each with many possible subdivisions) must be considered in the evaluation of selective harvest, i.e., salmon species, area, and fishery type.  This proposal is focused mainly on chinook salmon in river fisheries ( with an emphasis on the ESA-listed Snake River fall run), and to a much lesser extent on coho salmon in ocean fisheries (Figure 1).  The rationale for this focus will be explained in more detail in latter sections of the proposal.  Previous work on selective salmon harvest focused primarily on coho salmon taken by commercial fisheries in the ocean, e.g., Pattilla (1985) Lawson and Comstock (1995) and PSC (1995).




Figure 1.  Matrix of species, area, and fishery dimensions, showing categories of consideration for this selective harvest feasibility study.

Brief History of the Columbia River Salmon Fishery

The Columbia River Basin was once the greatest producer of chinook salmon in the world -- as well as supporting large populations and genetically diverse races of all species of Pacific salmon (Oncorhynchus spp.).  Craig and Hacker (1940, p 134) documented the early decline of Pacific salmon in the Columbia Basin, and attributed it to a whole array of anthropogenic impacts associated with over a century of human development:

“The area drained by the Columbia River and its tributaries has been undergoing a process of civilization and development for approximately a hundred years.  The commercial fisheries have been developed.  Agricultural land has been put into use, timber has been cut and utilized, and the mineral resources exploited.  Extensive power and irrigation projects have been completed.  Many cities and towns have been established and numerous manufacturing and urban industries created.  All of these developments influence in some measure, the fisheries and fish populations of the Columbia River.  The fishery, of course, takes a direct toll from the fish population, and its effect is manifest...”

Over 50 years ago, Craig and Hacker (1940, p 188) noted that solutions to the problem of salmon decline must also be comprehensive:

“The importance of proper fisheries regulations and adequate spawning escapement cannot be overemphasized, and certainly the disastrous effects of depletion caused by overfishing are well known.  It is also evident that unless an adequate broodstock is maintained in any fishery the industry will not be able to continue at a normal level of production.  But in considering problems of conservation connected with anadromous fish in general and the salmon and steelhead in particular, a second important question -- that of the maintenance of suitable spawning and nursery grounds -- arises.  No matter how large an escapement of anadromous fish may be allowed, the returns from that escapement will not be satisfactory unless the spawners have free access to spawning grounds adequate in size and suitable for the deposition and development of their eggs, and to streams which provide proper food, chemical, and temperature conditions for the young fish, and down which those young fish can migrate safety to the sea without the hazards of diversions or obstructions.”

Mobrand et al. (1994) share the holistic view of human caused problems and solutions relative to Pacific salmon and explain that these impacts now occur throughout the entire ecosystem the salmon species inhabit during their complete life cycles -- i.e., the impacted ecosystem encompasses huge areas of both oceanic and continental regions.  They further state that:

“Impacts of human activities on salmon productivity have been pervasive, no single life stage has been unaffected.  The search for effective remedies to restore depressed populations must be based on the principle of broad-scale cooperation to assure improved survival conditions in all life stages.”
Thus, all of the causes for decline that Craig and Hacker documented 55 years ago still impact salmon today -- but are intensified by the cumulative effects of continued human population growth and development and adverse climatic conditions (Appendix 1).  The pre-development Indian population was estimated at about 55,000 in the Columbia Basin, with the immigration of Europeans the human population increased to about half a million in the late 1800's and has grown to about 9 million today.  In comparison the annual adult salmon spawning runs have declined from about 9 million in the late 1800’s to less than 1 million during 1993-1995.

Columbia River chinook salmon fisheries developed from a small scale in the 1860’s to a peak in 1883 (Figure 2).  Overfishing caused a decrease of Columbia River chinook salmon populations from 1883 to the mid- 1930's.  There was a sharp decline in total catch from about 43 million pounds in 1883 to 18 million pounds in 1889.  Craig and Hacker (1940) noted segments of the chinook run were already being depleted over 100 years ago, prior to 1880:

“One of the causes of this decline was a shortage of fish which began to be evident at that time.  In the very early days of the industry the fishing was largely confined to the spring and early summer, when the fish of the best quality were present in the river.  The result was that these races of the chinook salmon soon began to show the result of heavy fishing imposed on them and to show signs of depletion, which were commented upon as early as the late seventies.”
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Figure 2.  Columbia River chinook salmon commercial harvest, 1866 to 1993.

Times of peak harvest presented by Chapman (1986) show the fisheries sequentially depleted one temporal segment of the chinook salmon run and switched to another.  The most productive part of the run, the summer chinook (“June hogs”) began to decline by the mid 1880’s (peak harvest 1881-1885) and the fishery had to shift to the spring chinook (peak 1890-1895) and then change over to the less desirable fall chinook (peak 1915-1919).  The initial decline was followed by a variable period of leveling off, then further gradual declines from 1911 to 1935 (Craig and Hacker 1940).  Fisheries on the other salmon species (coho, sockeye, chum, and steelhead) showed similar patterns -- with peaks in the late 1800's and early 1900's (Appendix 2; Chapman 1986).

The first salmon hatchery was built by a commercial cannery on the Clackamas River, Oregon in 1877 with the objective of increasing runs for harvest.  Washington built a salmon hatchery on the Camas River in 1885.  Since then hatcheries, for mitigation of lost habitat and to supply harvest, have continued to increase in number and production capacity.  As a result, artificial production in the Columbia Basin has nearly replaced natural production -- which today only accounts for about 25% of the total.

Continued declines in salmon abundance caused by a variety of factors, including dam construction, have continued to the present day.  Construction of eighteen major dams on the mainstem Columbia and Snake Rivers during 1933 to 1975 greatly reduced the salmon production capacity of the Columbia Basin.  The cumulative effects of continued human development and further decreases in the natural production capacity of the Columbia Basin -- exacerbated by adverse environmental factors such as drought, el Nino, and reduced ocean carrying capacity -- have frustrated recent attempts of rebuilding salmon populations.

Columbia River Salmon Fisheries Regulation by Gear, Time and Area Restrictions

Management of fisheries -- through regulations of fishing seasons, areas, and gear restrictions -- evolved as society attempted to continue to reap the benefits of salmon harvest while protecting the renewable resource (Appendix 3).  The first gear regulations and restricted fishing seasons were imposed by Washington and Oregon during 1866 to 1878.  A variety of effective salmon capture methods were outlawed as salmon populations continued to decline; e.g., fish wheels were prohibited by Oregon in 1927 and by Washington in 1935, and haul seines and trap nets were prohibited by 1950.

The Dalles Dam was completed in 1957 -- eliminating one of the Indian’s most important fishing sites and reducing the effectiveness of one of their most important fishing methods, i.e., the hoop net fishery at Celilo Falls was ended.  The use of dip nets by Indians was remarkably effective in caspturing salmon.  The percentage of all commercial landings above Bonneville dam that were taken by dip nets averaged 85.6% for spring chinook, 67.8% for fall chinook, 83% for sockeye, and 73% for steelhead (Table 1).  Although Celilo Falls is lost -- ladders, tailraces, and diversions to upstream shore areas could provide a similar opportunity for effective dip netting for Indian fishers.

Table 1.  Dip net landings in the Columbia River expressed as a percentage of total commercial catch above Bonneville Dam and percent of total Columbia River catch (Washington and Oregon), 1938-1950 (from Schoning et al. 1951).

Year
Spring Chinook
Fall Chinook
Total Chinook
Sockeye
Steelhead

Dip Net as % 

Above Bonneville:






1938
85.1
77.9
78.5
87.3
75.3

1939
84.1
69.8
72.8
79.8
79.9

1940
82.1
66.7
68.6
79.0
72.1

1941
82.0
68.1
70.0
83.0
65.8

1942
90.2
66.9
69.0
85.4
72.8

1943
90.8
73.9
75.4
96.9
75.8

1944
76.2
66.9
68.4
76.4
80.7

1945
69.6
68.1
68.3
98.0
86.9

1946
93.7
70.6
72.2
65.1
83.6

1947
71.6
61.3
62.1
83.3
70.2

1948
96.3
65.8
71.3
93.8
48.5

1949
92.3
58.0
62.9
64.1
64.4

1950
90.0
71.9
74.1
94.6
82.6

Mean 

1938-1950
85.6
67.8
69.9
83.0
73.0

Dip Net as % 

of Total River:






1938
2.8
14.2
10.6
23.3
14.9

1939
5.2
9.7
8.1
33.3
13.0

1940
9.1
12.7
12.0
42.9
12.1

1941
14.0
12.9
13.1
21.0
12.0

1942
11.2
13.5
13.2
24.9
14.9

1943
7.5
15.0
13.6
18.8
14.2

1944
9.5
8.9
9.1
21.8
17.6

1945
6.4
7.4
7.3
43.6
15.4

1946
9.9
14.0
13.5
17.8
20.2

1947
9.1
12.7
12.3
16.6
14.9

1948
23.9
13.4
15.0
53.8
11.9

1949
10.7
9.1
9.4
52.5
26.0

1950
13.2
15.0
14.7
26.8
18.3

Mean 

1938-1950
9.7
12.3
11.8
30.5
14.2

Washington and Oregon closed the entire Zone 6 area to commercial fishing during 1957 to 1967 -- until Indian Treaty fishing rights were resumed by court order in 1968.  By 1966, all mainstem commercial fisheries directed on summer chinook salmon were closed, and by 1978 these fisheries on spring chinook salmon were closed -- Zone 1-6 commercial fisheries on summer and spring chinook remain closed to date.  Since 1991, listings of Columbia Basin salmon stocks under the Endangered Species Act has imposed further restrictions on the directed and incidental take of specific stocks of sockeye salmon, spring/summer chinook and fall chinook salmon, and possibly coastal coho salmon in the near future.

Historical Changes in Fishing Gear from Live Capture Methods to Gillnets
Various types of live capture gear were the primary traditional fishing methods of Native Americans -- including: hook and line; small seines and weirs in tributary streams; baskets and dip nets at falls; and large seines and traps in the mainstem Columbia River (Craig and Hacker 1940; pp 142-147).  The early commercial fisheries also extensively employed live capture methods such as haul seines, traps, and fish wheels that were fished at fixed sites.

Trolling for salmon with lures or bait from a canoe was documented as a fishing method used by Columbia River Indians in 1855 (Suckley and Cooper 1860).  Commercial trolling for coho and chinook salmon off the mouth of the Columbia River began in 1912, peaked at about 1,000 boats in 1919, and declined to about 155 boats in 1933 (Craig and Hacker 1940).

There is little evidence of the extensive use of gill nets by the Indians prior to the European immigration.  Gill nets are generally fished from boats -- either drifting in the water column or diving to the bottom and anchored.  Gill nets were first fished in the Columbia River in 1853, increased to two boats in 1866 (when the canning industry started), and peaked at about 2,600 boats in 1904 (Craig and Hacker 1940).  Since 1938, the combined number of Washington and Oregon gill net licenses has ranged from 597 to 1,524 and has averaged about 875 in the last decade (WDFW/ODFW 1994).

Since the prohibition or elimination of the highly efficient live capture gear types in the Columbia River, gill nets have become the primary method for the commercial harvest of salmon.  Time, area, and gear (e.g., net size and mesh size) restrictions have been used to regulate total catch and target different temporal segments of runs, different sizes and species of salmon, and different stocks within species.

Time and Area Restrictions

The length of the commercial fishing season for salmon is regulated to restrict or liberalize the harvest of salmon in the mainstem Columbia River according to annual run size (Figure 3).  The days of the fishing season has correlated closely with the allowable salmon harvest.  Historically as the salmon abundance has declined, the fishing season has been reduced substantially from 272 days each in Zones 1-5 and Zone 6 -- to 1993 seasons of 23 days and 74 days in Zones 1-5 and Zone 6, respectively.
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Figure 3.  Columbia River salmon commercial harvest (all species) compared to the total days of the fishing season (Zones 1-5 and Zone 6 combined), 1838 to 1993.

The average Zone 1-6 salmon and steelhead catch/effort has been about 50,000 pounds per day of the fishing season during 1938 to 1993 (Table 2).  Exceptionally high catch per landing day occurred during 1957-1967 when Zone 6 was closed to commercial fishing, and during 1986-1989 when the salmon and steelhead runs were at maximum levels for the period of record -- i.e., run size of  2-3 million fish per year, and average annual landings of 11.8 million pounds.  The three years of minimum catch/effort (about 15,000 pounds/day) were 1983, 1992, and 1993 -- when catches were also at minimum levels, i.e., less than 1.8 million pounds per year.

Table 2.  Total salmon and steelhead catch (pounds) per landing day in Zones 1-6 of the Columbia River, by time period, 1938 to 1993 (source WDFW/ODFW 1994).

1938-56
1957-67
1968-85
1986-89
1990-93
1938-1993

39,462
77,977
44,960
77,311
25,324
50,488

Area restrictions and closures are also used to manage salmon harvest within the Columbia River.  Interactions of the season length in the lower Columbia River gill net fishery versus the Indian Treaty commercial fishery provides a gross illustration of the area management used for allocation of in-river harvest (Figure 4); refer to WDFW/ODFW (1994; Figures 12 and 14) for more detail.  Fishing areas are managed on a finer scale according to annual management objectives, e.g., hatchery sanctuaries, river mouth closures, or terminal fisheries.  Gear restrictions (e.g., net type, net dimensions, and mesh size) are also imposed according to time, area, and target species -- to make commercial gill net fisheries more selective on specific stocks.
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Figure 4.  Length of fishing seasons in Zones 1-5 compared to Zone 6, 1938-1993.

Section 3.  Narrative Statement of Work (SOW)

Goal of Live Capture and Selective Harvest Measures
The goal of developing live capture technology and selective fisheries on Columbia Basin salmon populations is twofold: (1) to allow sport and commercial harvest on strong Columbia River salmon stocks, and (2) to reduce harvest rates
 and total exploitation rates
 on certain depleted salmon stocks, especially stocks listed under the Endangered Species Act (ESA).

Goal of a Feasibility Study

The purpose of the proposed work is to determine the feasibility of developing sport and commercial fisheries in the Columbia Basin that would selectively harvest known strong stocks (e.g., hatchery production) and allow weak salmon stocks to be released alive.  The benefit to society would be to (a) allow for greater harvest of healthy stocks while protecting weak stocks, (b) increase spawning escapement of depleted wild salmon stocks which would hasten the recovery process and prevent additional listings, and (c) lessen the economic impact of salmon enhancement over the long term.  Feasibility of live capture technology and selective fisheries will be determined according to biological, social, cultural, institutional, regulatory, and economic criteria.

Approach for Implementation of Live Capture and Selective Harvest Measures

A three-phase approach would be used for implementation of live capture and selective harvest measures:

· Phase 1: Feasibility study (this proposal).

· Phase 2: Conduct pilot demonstration projects -- in the Columbia River system -- on those harvest strategies and methodologies that were determined to have the most potential effectiveness.

· Phase 3: Full-scale implementation of fisheries determined to be successful in providing additional fishing opportunities on strong salmon stocks while reducing harvest rate and increasing spawning escapement of depleted salmonid stocks.

Rationale and Summary of Information on Live Capture and Selective Harvest

Rationale

Salmon and steelhead stocks originating in the Columbia Basin are continuing to decline.  Presently , the Snake River sockeye salmon is listed as endangered and the Snake River spring/summer chinook and fall chinook salmon are listed as threatened, under the ESA (Appendix 4).  Certain populations of coastal coho salmon and steelhead are currently petitioned for listing under the ESA.  One of the major contributors to the coastwide decline of Pacific salmon during recent years has been maintenance of relatively high harvest rates on wild salmon populations in ocean and river mixed stock fisheries -- during a period of declining freshwater production and ocean productivity.  Present harvesting methods capture various salmon stocks indiscriminately in mixed stock fisheries -- catching both the stronger (predominantly hatchery) stocks and the weaker wild/natural runs at the same harvest rate.  A harvest rate that would be appropriate for a productive hatchery stock (e.g., Spring Creek Hatchery tule chinook salmon) or a coastwide aggregate stock (e.g., Oregon coho salmon) is oftentimes excessive for the less productive natural-spawning components of the species.
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Figure 5.  Mixed stock fisheries concurrently harvest co-mingled weak stocks (dark fish) and strong stocks (light fish) at the same rate.

Mixed-stock fisheries limit harvest and fishing opportunities on productive salmon stocks because fisheries are generally managed to meet spawning escapement goals for specific natural stocks and promote the conservation of the biological species.  Furthermore, the targeted catch of stocks listed under the ESA is prohibited and incidental catch on co-mingled depleted natural stocks must be minimized in order to allow for sufficient spawning escapement for rebuilding and recovery to occur.  Harvest managers need information and analyses to assess the efficacy of various strategies and fishing technologies to target known strong stocks in mixed stock fisheries, while maintaining the option of releasing individuals from weak stocks alive.  Furthermore, data on public awareness, opinion, and behavior are needed in order for fishery managers to assess the potential effectiveness of various fishery options.  Live capture and selective fisheries may provide opportunities to harvest the surplus production of stronger stocks while allowing higher numbers of the weaker stocks to escape to spawning grounds and thus accelerate the potential for rebuilding future generations.

Factors Affecting the Efficacy of Live Capture and Selective Fisheries

The major technological/biological constraints of implementing selective fisheries are visual identification of known stocks within species (e.g., hatchery versus wild), non-retention mortality rates (magnified by multiple catch-release events), and passing the benefits of selective fisheries (i.e., increased survival of weak stocks), through a series of sequential ocean and river fisheries to achieve the goal of increased escapement.  There are also social, cultural, legal, and human behavior related constraints that will be addressed in subsequent research, e.g, Indian Treaty rights, required changes in fishing regulations and laws, fishers willingness to participate, institutional inertia, and status quo mentality.

Identification of Known Stocks
A pre-requisite to selective catch and release fisheries that discriminate between stocks of different origin is the identification of known stocks, e.g., hatchery versus wild production.  Mass marking of hatchery produced salmon with a unique and easily recognized mark, such as the adipose fin clip, is generally considered to be a viable method of differentiating between artificial and natural production.  The issues associated with mass marking of hatchery salmon have been evaluated extensively by fishery managers in various forums, and are summarized by PSC (1995; Chapters 4, 5, and 8).

It should be noted that the concept of increasing stock productivity of natural chinook stocks by selectively harvesting smaller salmon and releasing the larger, older individuals that are predominantly females and have a high reproductive potential (Lestelle 1994) -- does not depend on mass marking of hatchery fish.

Non-retention Mortality
Lawson and Sampson (1995) found that in a selective fishery, the most important mortality source for unmarked (i.e., non-target) fish will be capture and release mortality.  Therefore the level of non-retention mortality is an important factor determining the efficacy of selective fisheries in reducing harvest mortality on specific stocks.  A summary of catch, and release mortality for various fishery types is presented in Table 3 --mortality

Table 3.  Summary of catch and release mortality derived from various literature sources.

Gear Type
Fishery Type (Location)
Mortality Estimate by Species (age)
Reference

Hook-and-Line
Freshwater Recreational (Kenai River, Alaska)
Chinook: 7.6% mean, range 4.1 to 10.6
Bendock and Alexandersdottir (1993)


Marine Recreational Troll

(Georgia St., BC)
Coho: 7.2% (mature)

13.5% (first year)

Chinook: 10% (>35 cm)

29.8% (first year)
Gjernes et al. (1993)


Marine Recreational Troll

(Washington coast)
Coho: 6.9% (>34 mm)

Chinook: 9.0% (>31 cm)
Natural Resource Consultants (1991, 1993)


Marine Recreational Troll (barbless hooks)
Coho: 15% (sublegal)

7% (legal)

Chinook: 20% (sublegal)

10% (legal)

{Recommendations}
Washington Department of Fisheries / Puget Sound Treaty Indian Tribes Northwest Indian Fisheries Commission (WDF/NIFC1993)


Commercial Troll

(Alaska)
Chinook: 22% (> 66 cm) 26% (< 66 cm)
Wertheimer (1988); Wertheimer et al. (1989)


Commercial Troll
Chinook and Coho: 30%
Stohr and Fraidenberg (1986);

WDF/NIFC (1993)


Commercial Troll

(S. Washington)
Coho: 30% (assumption)
Pattillo (1985) cited in Lawson and Sampson (1995)

Gillnet
Skagit River, Washington
Summer Chinook: 5% to 100%
Baranski (1990)


Skeena River, BC
Steelhead:  60% to 75%
S. Cox-Rodgers, CDFO (Cited in PSC 1995)

varies by species, fish size (age), gear type, hook type, and fishery type.  The following generalities (or assumptions) regarding catch and release mortality emerge from the data in Table 3: (1) recreational fisheries have lower mortality than commercial fisheries, (2) barbless hooks have a lower mortality than barbed hooks, (3) large mature salmon have lower mortality than smaller fish, (4) coho salmon have lower mortality than chinook in recreational fisheries, while (5) chinook salmon have lower mortalities than coho in commercial troll fisheries.

PSC (1995) summarized release mortality rates as follows: (a) recreational gear, traps, reef nets, beach seines, and fish wheels have the lowest mortality rates, (b) commercial troll and purse seine (low catch/haul) fisheries have intermediate mortality rates, and (c) gillnet and purse seine (high catch/haul) fisheries have the highest release mortality rates.

Catch and release mortality is only one component of overall incidental fishing mortality.  The Pacific Fishery Management Council (1994) adopted the following total non-retention mortality rates associated with recreational and commercial ocean troll fisheries (Table 4).

Table 4.  Recommended non-landed mortality rates for PFMC managed barbless hook salmon fisheries (PFMC 1994).

Troll Fishery / Species
Hook and Release
Drop-off
Other
Total

Recreational:





Chinook & Coho
8%
5%
2%
15%

Commerciala.:





Chinook
24%
5%
2%
31%

Coho
35%
5%
2%
42%

a.  Commercial estimates derived by reducing previous barbed hook rates by 15 percent.

Non-retention mortality would be magnified by multiple catch and release events that non-target fish would be subjected to in selective fisheries.  This problem would be exacerbated for (a) species with several age classes vulnerable to catch (e.g., chinook), (b) fisheries that target larger, older fish for retention, (c) fisheries with high harvest rates of the aggregate stocks, (d) mixed-stock fisheries catching a large proportion of non-target fish, (e) stocks that are vulnerable to a series of fisheries over an extended time period, i.e., high fishing effort.

Review of Previous Studies and Management Actions

The Pacific Salmon Commission recently completed a “Selective Fishery Evaluation” which included a detailed analysis of coho salmon ocean commercial fisheries, and a broad less detailed account of other potential selective fisheries.  The PSC (1995) assessment focused on the (a) effectiveness of selective fisheries in the ocean in reducing harvest rates and, reducing exploitation rates of un-marked salmon -- resulting in increased spawning escapement, and (b) the feasibility of mass marking of hatchery fish relative to the viability of the coastwide coded wire tag (CWT) stock assessment program.  PSC (1995) put their study in perspective, relative to implementation of future selective fisheries: “Although broadly applicable, the results of our assessment should not be considered to represent a comprehensive evaluation of any specific selective fishery proposal.”
Lawson and Comstock (1995) and Lawson and Sampson (1995) conducted modeling simulation studies of the effects non-retention gear mortality on coho salmon troll fisheries in the ocean.  The major findings and conclusions of these studies are presented in Appendix 5.

Salmon Species and Stocks Targeted for Selective Harvest

This proposal focuses on depleted chinook salmon stocks originating in the Columbia Basin, especially the ESA-listed Snake River fall chinook salmon.  Opportunities and constraints for selective harvest of other salmon species and stocks are presented in Appendix 6.  The following account helps explain the rationale for the focus of this proposal on Snake River fall chinook salmon.

Since fall chinook salmon currently have the largest run sizes of any of the Columbia River upriver runs (Table 5), and they are the only upriver stock with directed commercial fisheries -- they have the greatest potential for selective in-river harvest.  The goal of selective harvest of specific strong stocks of upriver bright fall chinook salmon would be to provide commercial, sport, and C&S harvest opportunities, while protecting the ESA-listed Snake River stock from excessive harvest rates.  The selective fisheries concept of increasing stock productivity by changing ocean and river fishery selection from large fish (large proportion of females) to smaller fish (see Objective 4 and Lestelle 1994) is worthy of a comprehensive evaluation for Snake River fall chinook salmon.  Selective fisheries on specific hatchery stocks (e.g., Spring Creek Hatchery) in terminal areas are also possible.  Since the strongest upriver run (Mid-Columbia) is derived from natural production and the Lyons Ferry Hatchery stock is a component of the listed stock -- selective fisheries on marked hatchery fall chinook salmon is not a simple solution (as it is for coho salmon stocks).  More innovative alternatives for selective harvest of strong stocks of upriver bright fall chinook salmon should be identified and evaluated.

Table 5.  Counts of adult fall chinook salmon at Columbia River dams, through 9/21/95 (Fish Passage Center weekly report 95-27).

Dam
1995
1994
10-Year Average

Bonneville
143,576
153,917
187,101

McNary
43,142
58,131
59,729

Lower Granite
426
227
301

Combined ocean and Columbia River exploitation rates of Snake River fall chinook in mixed stock fisheries often exceeded 70% prior to 1991 (Table 6).

Table 6.  Exploitation Rates on Snake River fall chinook salmon.  Ocean rates were estimated by PSC (1993) from CWT recoveries and include incidental mortalities.  Columbia River rates were estimated by Cramer (1994) from landings of upriver bright (URB) fall chinook at age 4 and counts of URB chinook at McNary Dam.

Brood Year
Ocean Exploitation Rate
River Exploitation Rate
Total Exploitation Rate

1984
0.38
0.54
0.71

1985
0.37
0.46
0.66

1986
0.46
0.48
0.72

1987
0.25
0.18
0.39

1988
0.22
0.24
0.41

Recent data on wounding rates of URB chinook indicate a substantial portion of the previously unaccounted interdam loss has probably been latent harvest mortality from fish that were entangled in nets but escaped or were hooked by anglers and escaped.  Cramer (1994) was able to extract data on net and hooking wounds from chinook salmon trapped at Ice Harbor Dam during 1991-1993 for the radio tracking studies (Table 7).  These data indicate that 28% to 37% of the fish passing Ice Harbor Dam have harvest-related

Table 7.  Harvest related wounding rates on fall chinook salmon trapped at Ice Harbor Dam.  (1991 and 1992 data are from personal communication, Rudy Ringe, Idaho Cooperative Fish and Wildlife Unit, Moscow; 1993 data are from personal communication Glen Mendel, Washington Department of Fish and Wildlife, Dayton).

Year
Fish Examined
Possible Hooking Wounds
Gillnet Wounds

1991
115
11 fish  (10%)
22 fish  (19%)

1992
71
10 fish  (14%)
10 fish  (14%)

1993
185
37 Fish  (20%)
32 fish  (17%)

wounds.  Young et al. (1978) found, by comparing gill net wounding rates at Rapid River Hatchery versus Little Goose Dam, that wounded fish tend to die before reaching spawning areas.  In the Snake River, high water temperatures and disease would be contributing mortality factors to wounded fish.  Latent harvest mortality due to wounding has not been included in tha harvest rates presented in Table 6 -- so it is possible that in-river mortalities of Snake River chinook salmon due to harvesting could be 10 to 20 percentage points higher than listed in Table 6.  This mortality source should be investigated further relative to the feasiblity of live capture methods that do not cause wounding.

During 1988-90, the proportion of total adult equivalent mortality of Snake River fall chinook salmon due to harvest in ocean and in-river fisheries was about 68 % (Figure 6; Lestelle and Gilbertson 1993).
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Figure 6.  Distribution of known harvest and in-river adult mortality on Lyons Ferry CWT releases of subyearling fall chinook; data are assumed to be representative of wild Snake River fall chinook  (From Lestelle and Gilbertson 1993).

Table 7.  Distribution of adult coded-wire tag recoveries of Snake River fall chinook salmon tagged as yearlings and subyearlings (from NMFS Proposed Recovery Plan 1995; p V-3-6).

Area
Yearling Recoveries (%)
Subyearling Recoveries (%)
Total Recoveries (%)

Alaska
6
1
2

Canada
42
29
32

Washington Coast
9
16
15

Columbia River Below Bonneville Dam
9
14
13

Columbia River Below Bonneville Dam
25
18
19

Oregon Coast
7
18
16

California
2
3
3

TOTAL
100
100
100

Snake River fall chinook are taken incidentally in troll and sport fisheries from Southeast Alaska to California, in non-treaty Columbia River sport and commercial fisheries, and in Zone 6 Treaty fisheries (Table 7; Schmitten et al. 1995).  Each fishery taking Snake River fall chinook is a mixed stock fishery targeting other strong stocks.  Since the tag recoveries were distributed over all time periods and management areas within each management jurisdiction -- there is no apparent opportunity to shift ocean fisheries in time and space to reduce the incidental harvest of Snake River fall chinook while targeting healthy stocks (Schmitten et al. 1995).
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ESA Status and Permitting 

Mr. Cramer has supervised assembly and analysis of data on anadromous salmonid throughout the west coast to identify Evolutionary Significant Units and assess their risk of extinction. He has participated on the Technical Advisory Team set up by NMFS for the ESA reviews of both coho and steelhead coastwide. He has worked closely with the key NMFS biologists responsible for completing the ESA status reviews for anadromous salmonids. He has been the lead author on six major reports supplied to NMFS for ESA status reviews of coho and steelhead populations. Three times, Steve Cramer has been contracted to guide ESA status reviews for fish populations in an entire state, including coho in Oregon, steelhead in Oregon, and steelhead in California. In the California review, the Association of California Water Agencies came out-of-state to request that Steve Cramer lead a large team of consultants from throughout California to prepare a status review for steelhead. He was selected by Bonneville Power Administration to organize and lead a team of Northwest consultants to prepare a series of 11 reports on recovery issues of threatened and endangered Snake River salmon. 

  {A company prospectus is available at www.spcramer.com }






� Fishery harvest rate is defined as the proportion of the total population available to a fishery that is killed by that fishery, including both landed catch and incidental mortality (PSC 1995).


� Total stock exploitation rate is defined as the proportion of the initial cohort size that is killed by fishing, including both landed catch and incidental mortality (PSC 1995).
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