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Title
:
Develop commercial selective live release fisheries for spring chinook on the Columbia River

Section 3. Project description

a. Abstract

Although healthy populations of hatchery spring chinook are returning to the Columbia River intermingled with listed stocks that need protection.  The commercial gill net fleet has not been able to harvest the hatchery fish because the fishing methods they use would impact the wild fish.  We are proposing to develop commercial selective live capture fisheries on the Columbia River to provide a fishery where tooth nets are used to harvest marked hatchery chinook and unmarked wild fish are released.  Our experiments will address several questions about the catch efficiency of the tooth net in comparison to conventional gill nets, and will evaluate the survival of released fish.  We also propose to test a floating trap as an alternate gear for live capture of spring chinook.  Our experiments will be coordinated with other projects in the Pacific Northwest, and our results will be available to the fishermen and to other researchers.

b. Technical and/or scientific background

The remaining commercial fisheries on the Columbia River are highly regulated gill net fisheries targeting sturgeon, smelt and salmonids.  Gill nets are generally designed to catch fish of a particular size, and not discriminate between stocks or species.  In mixed stock fisheries, such as those occurring on the mainstem Columbia River, the commercial fishery targeting salmon from stronger runs but also catches less abundant species and stocks.  Currently, commercial fisheries in the Columbia River do not lend themselves to effective live release of non-target species or stocks, WDFW and ODFW use time and area closures plus gear restrictions to target on harvestable stocks or species while minimizing impacts on weaker stocks.  This strategy is very effective when only a few weak stocks or species need protection, but when the weak stocks are common and not spatially or temporally separated from the harvestable stocks, these fish management tactics severely limit fishing opportunities.  Protecting weak stocks of spring chinook on the Columbia River have required unprecedented restrictions on commercial harvest, while large surpluses of hatchery chinook return to hatcheries and spawning grounds throughout the state. These surpluses are undesirable because they signify the states are failing to meet their objectives of providing fish for fisheries, and because large numbers of hatchery chinook may interbreed with wild chinook on the spawning grounds.

ODFW and WDFW are committed to providing sustainable harvests of salmon to commercial fisheries and to protecting wild chinook salmon.  Maintaining the status quo commercial fishery management strategies will not achieve both of these objectives, and it is clear that a new strategy is needed.  Developing selective live release commercial fisheries may be the answer.  “Selective fishing” is defined by the United Nations FAO as meaning “the ability to target and capture fish by species, size or sex during harvesting operation, allowing all by-catch to be released unharmed.  By-catch may include small (juvenile) fish, non-target fish species, birds and other marine organisms encountered during fishing” (United Nations FAO, 1994, Expert Consultation for the Code of Conduct for Responsible Fishing Operations).  For the Pacific Northwest, the definition of by-catch must be expanded to include non-target stocks of a fish species.  The keys to a successful selective live release commercial fishery are the use of a gear that captures the fish alive and unharmed plus careful fish handling to ensure survival of released fish.  If these two criteria are met, it is possible to allow commercial fisheries to occur even while weak stocks or species are intermingled with the target stock or species.

In the recreational sector, both agencies have implemented selective live release fisheries for coho where anglers may keep marked hatchery coho, but must release unmarked coho.  Similar regulations are expected for spring chinook in the near future.  Measures have also been implemented in the seine, troll, and reef net fisheries to improve release and survival of non-target fish, but the nature of a conventional gill net fishery has precluded any real possibility for selective live release fisheries in that sector.  Over the past few years, a possible substitute for the gill net has been tested and this gear is known as the tooth, or tangle net.  Tooth nets look similar to a gill net with a small mesh size (3.5” compared to 6-8” in a conventional net) made from multifilament web.  Both gears are fished in the same method and locations, but the similarities stop there.  Unlike a gill net which captures an adult salmon around the head or body, the mesh size of the tooth net prevents adult fish from entering the net that far.  Instead, the fish is caught by the maxillary or teeth and can be released live. 

All successful selective live release fisheries must accomplish two things:  1) target fish must be caught at the desired level and 2) the non-target fish released from the gears must survive to complete their migrations.  Several ongoing studies are examining the catch effectiveness of the tooth net.  On the Willapa River, the tooth net was paired with a conventional net to target coho.  The tooth net caught the same number of coho as the conventional net (Vander Haegen, WDFW, unpublished data).  On the lower Fraser River, the tooth net is thought to be about 66% as efficient as a conventional gill net (Petrunia, pers. comm.).  Pilot studies on the Columbia River suggest that the tooth net will catch about 80% as many chinook as a conventional gill net (Hirose, ODFW, unpublished data).  In Puget Sound, the tooth net was found to catch only about 1/3 the number of fall chinook caught in the conventional net, but modifications to the net are thought to be able to improve the catch efficiency (Vander Haegen, WDFW, unpublished data).  All of these studies clearly show that the condition of fish released from the tooth net is in better condition than the fish released from the gill net, and that the immediate mortality of fish caught in the gill net is higher than the immediate mortality of fish caught in the tooth net.  In all studies, the immediate survival of fish released from the tooth net was at least 80% and as high as 98%.  Furthermore, tooth net fisheries in Canada have resulted in a significantly higher market value as compared to conventional gears because of the careful handling and the very high quality of fish landed.  Based on these results, the tooth net shows promise as a selective fishing gear.  

The most important question remaining is whether the fish released from the tooth net will survive to complete their migrations.  Initial studies on this in Puget Sound and in Willapa Bay are either inconclusive or ongoing.  More information is also needed about the catch efficiency on different species and in different areas.  We propose to test the tooth net as a selective live release gear for spring chinook salmon on the Columbia River.

c. Rationale and significance to Regional Programs

Currently, commercial fisheries are managed using time, area, and gear restrictions to minimize impacts on listed fish while allowing for catch of surplus hatchery fish.  However, with the majority of salmon and steelhead stocks returning to the Columbia River listed under the ESA, this strategy for commercial fishery management has become much less effective in recent years.  In 2000, for example, large numbers of marked upriver spring chinook returned, but still provided only minimal opportunity for commercial harvest.  In 2001, even more upriver spring chinook are expected to return.  Additionally, a large portion of lower river spring chinook will be marked in 2001 and by 2003 all lower river hatchery production will be marked.  Without changing the current commercial fishery management system, there is little hope for more fishing opportunity; therefore, evaluating commercial selective live release fisheries is very timely for the Columbia River.  

The objectives of the project address the measures for developing selective fisheries called for in Section 8.2 “Adopt Exploitation Rates and Regimes”, Section 8.3A “Live-catch Technology and Known-stock Fisheries” and Section 8.3B “Selective Harvest Technologies” of the 1994 Fish and Wildlife Program.

In March 1995 the NMFS produced the "Proposed Recovery Plan for Snake River Salmon" which called for the protection of listed species through development of alternative harvest methods in section 3.4.  Specifically, Section 3.4.a recommends the implementation of fishing practices that allow for selective harvest of surplus hatchery production. 

Selective fisheries are supported in the 2000 NMFS draft Biological Opinion.  Section 9.6.3, “Overview of Harvest Measures” speaks extensively about the development of selective fishing.  In particular, Objective 1 of our proposal will directly address action items outlined in Section 9.6.3.2.1 to “estimate incidental mortalities in selective fisheries”.  The overall goal of our project, to develop commercial selective fishing on the lower Columbia River is reflected in all five of our objectives and addresses action items described in Section 9.6.3.2.2 “Measures to develop or expand the use of selective fishing methods and gear

Increased selectivity in current fisheries, as will be studied in this proposal, is also supported by the federal caucus in their update of the All-H Paper titled "Conservation of Columbia Basin Fish Draft Basin-Wide Salmon Recovery Strategy".  In section 3.3, “Harvest Actions”, one of the Federal Caucus's recommendations for harvest to "expand, develop and/or apply alternative, more selective fishery techniques to reduce impacts on listed fish and provide alternative harvest opportunities".  Additionally, the Caucus recommends that fishery managers develop a menu of options that includes, but is not limited to, alternative fishing gear deployment and testing the feasibility and effectiveness of various options. ”.  Very clearly, our project fits well with regional fish management goals and programs.

d. Relationships to other projects 

Over the past several years, Fisheries and Oceans Canada has invested a large amount of money and effort into developing commercial selective fisheries, particularly in the area of gear development.  Many of these gears are potentially useful for Washington and Oregon commercial fisheries, and merit extensive testing here.  The Canadians have also evaluated other fish friendly fishing and handling techniques such as shorter drifts and the use of recovery boxes before release. The main gap in Canada’s selective fishing effort has been a proper evaluation of the post-release survival of the captured fish.

In 2000, WDFW began evaluating the tooth net as a selective fishing gear in Puget Sound and Willapa Bay.  Geraldine Vander Haegen, one of the principle investigators for this study is leading those projects, and will ensure a coordinated effort.  Pilot studies on the Columbia River were directed by Paul Hirose and Patrick Frazier, also principle investigators on this project, and showed that the tooth net is promising from the point of catching fish and that a comprehensive evaluation is worthwhile.  Techniques for handling and tagging fish learned in the earlier studies will be directly applicable to our work on the Columbia River.  This proposal draws on the experience in all of these projects, and ODFW and WDFW believe the tooth net holds promise for selective live release commercial fisheries on the lower Columbia River.  Our proposed study complements these projects by looking at different species and different river systems, giving a better evaluation of the tooth net in many situations. This proposal builds on the Canadian experience, the ongoing WDFW study, and recent ODFW test fisheries by specifically evaluating the effect of mesh sizes and soak times on the post-release survival of spring chinook captured in the lower Columbia River. In turn, our results will be very beneficial to future selective fishing projects in Canada and the United States.  The principle investigators will ensure that this project is coordinated with the other projects in our two states, and that we continue cooperating with Canadian researchers.

This evaluation of tooth nets will require comprehensive review and permitting under the Endangered Species Act. ODFW and WDFW are already discussing this project with NMFS, and are considering strategies for obtaining permits.  Because of the necessity for protecting listed stocks, we are aware of the importance of coordinating these studies, with the NMFS and will complete the tasks associated with this study within impact limits set forth by the NMFS.

The success of this study requires considerable participation from local fishing communities.  We have already begun discussions with fishers, processors, and commercial fishing organizations and will share our ideas with them even before the project is approved.  To date, we have received a favorable response.  Awarding fishing contracts, choosing final sites, and preparing gear are long processes that will not be completed if we wait until the final decisions on awarding contracts are made.  However, we recognize that these early preparations will be done at the expense of WDFW and ODFW.

e. Proposal objectives, tasks and methods

The goal of this project is to gather information that would support or refute a decision to implement selective fishing for spring chinook on the Columbia River using a tooth net.  This project is designed to provide information on catch rates, gear handling and survival rates of the released fish.  Each piece of information about the tooth net is in comparison to a conventional gill net so that the scientific basis for changing to a different gear is clear.

The objectives of the project address the measures for developing selective fisheries called for in Section 8.2 “Adopt Exploitation Rates and Regimes”, Section 8.3A “Live-catch Technology and Known-stock Fisheries” and Section 8.3B “Selective Harvest Technologies” of the 1994 Fish and Wildlife Program.

Objective 1:
Compare impacts of capture and release from a conventional gill net to capture and release from a tooth net on the long-term survival of adult spring chinook.

Hypothesis 1a:
The percentage of spring chinook counted at Bonneville Dam that pass The Dalles Dam is not significantly different for fish captured with tooth net, with the convention gill net, or trapped in the Bonneville Dam fish ladder.

Hypothesis 1b:
Catch rate of spring chinook or bycatch species will not be significantly different for the tooth net compared to the conventional gill net

Assumptions:
1.
The use of anesthetic at the dam trap will not significantly affect the post-release survival of spring chinook.

2. Tag loss will be equal among the three groups.

3. Misidentification or missed tags at the counting windows will be equal among the three groups.

4. Changes in migration patterns will be equally affected by each capture method, such that tag recovery patterns will not be biased by the capture method.

5. Survival rates between Bonneville and The Dalles dams represent long-term survival rates.

Scope: 
Post-release survival will be evaluated on the mainstem Columbia River in spring, 2001.  Marked spring chinook will be tracked from Bonneville Dam through The Dalles Dam and as much of their remaining migration route as possible.  This project will not include an evaluation of fecundity in relation to capture and release.

Approach:
A mark-recapture experiment will be used to compare the post release survival of spring Chinook caught in the tooth net to spring Chinook caught in gill nets and to controls caught in a trap in Bonneville Dam.  

Task 1.1:
Capture, describe, tag and release adult spring chinook in the mainstem Columbia River.  Describe bycatch.

Task 1.2
Capture, tag and release adult spring chinook using the trap in the Washington shore fish ladder at Bonneville Dam.

Task 1.3
Count adult spring chinook with tags passing Bonneville and The Dalles dams.

Task 1.4
Recover tags on spawning grounds, at hatcheries and in fisheries.

Task 1.5
Summarize and analyze dam counts of tagged fish, tag recoveries in subsequent fisheries and escapement areas, and bycatch by species.  

Detailed Methods:


Adult spring chinook returning to the Columbia River will be captured within 5 miles downstream of Bonneville Dam during early March through and May using both conventional gill nets and tooth nets.  Spring chinook will also be trapped at Bonneville Dam during the same time period.  This will allow for the comparison of survival rates for each net type to a baseline survival rate for adult spring chinook that were not captured in the gears. Each adult spring chinook will be tagged with a numbered tag that is also color-coded to the gear type or trap it was caught in.  The tag number will provide individual information about each fish, including its condition at capture.  

At counting windows at Bonneville and The Dalles dams, WDFW staff will count the number of fish tagged with each color.  Using this data, we will estimate the number of fish passing through Bonneville and the Dalles dams from each capture type.  A comparison of the ratios of fish detected at The Dalles Dam to the fish detected at Bonneville Dam will be used to measure differences in survival between the three capture types.  Additional recoveries at hatcheries, in fisheries, on spawning grounds and in upstream dams will rely on existing sampling programs and will provide more detailed information about the characteristics at capture that may influence survival.

Two fishers will be contracted to fish a net that consists of 75 fathoms of conventional gill net and 75 fathoms of tooth net and different gear types will be fished at opposite ends of the net on alternating drifts to eliminate possible source of bias.  The fishers will supply the fishing vessel while the project will supply the nets and other associated gear.  For each set, soak time, and environmental variables will be recorded, and bycatch will be enumerated by species.  ODFW and WDFW personnel will operate the trap at Bonneville Dam.  All fish captured using nets or trapped at Bonneville Dam will be sampled for biological data, including condition at capture.  Condition at capture will be categorized using the 5-tier system currently employed in Canadian selective fisheries.

Objective 2:
Estimate the effects of soak time on catch rate and short term survival of adult spring chinook captured and released from a conventional gill net and from a tooth net and describe bycatch.

Hypothesis 2A:  The soak time does not affect the short term survival of adult spring chinook captured and released from a conventional gill net or from a tooth net

Hypothesis 2B:  The condition at capture does not affect the short term survival of adult spring chinook captured and released from a conventional gill net or from a tooth net.

Hypothesis 2C:  The catch per unit effort for target and bycatch species is not significantly different between sets with soak times of 10, 20 and 30 minutes.

Hypothesis 2D:  The immediate mortality rates of target or bycatch species is not significantly different for tooth net compared to conventional gill net

Assumptions:
Mortality of all groups is affected equally by handling procedures and the particular net pen fish are held in.

Scope: 
The effect of soak time on short-term survival and catch rate will be evaluated on the mainstem Columbia River in spring, 2001.  

Approach:
Spring chinook caught in the tooth net and spring chinook caught in gill nets fished for specific soak times will be held in net pens to evaluate short-term survival.  Catch efficiencies will be compared for each soak time. These results will be used to justify constraints placed on commercial fishermen to ensure that immediate mortality is minimized during a selective fishery.

Task 2.1
Using 10, 20, or 30 minute soak times, capture, describe, tag, and hold in net-pens adult spring chinook in the Columbia River.

Task 2.2:
Summarize results and compare catch efficiency and condition at capture and release by soak time.
Detailed Methods:  

Adult spring chinook will be captured using conventional gill nets and tooth nets in the Columbia River near Skamokawa, Washington using during mid-March through May, 2001.  Soak times of 10, 20 and 30 minutes will be randomly assigned, but stratified by fisher and week.  Soak times will be strictly adhered to.  Fish will be transported in live tanks to net pens at the mouth of Steamboat Slough at Skamokawa, Washington for holding in net pens.  Each fish will have a numbered tag designating the gear it was caught in, condition at capture, and the other individual characteristics.  All the fish caught on a given day will be placed into a single net pen, and observed daily for three days.  During that time, all dead fish will be removed and the tag numbers noted.  Live fish will be released after three days.  Survival rates will be summarized by gear type, soak time, and condition at capture to determine if significant differences exist.  Additionally, bycatch will be compared for the aforementioned groups to determine if significant differences exist.

Two fishers will be contracted to fish a net that consists of 75 fathoms of conventional gill net and 75 fathoms of tooth net and different gear types will be fished at opposite ends of the net on alternating drifts to eliminate possible source of bias.  The fishers will supply the fishing vessel while the project will supply the nets and other associated gear.  As in objective 1, for each set, soak time and environmental variables will be recorded, and bycatch will be enumerated by species.  All fish captured will be sampled for biological data, including condition at capture.  

Objective 3:
Compare the catch efficiency and condition at capture of adult spring chinook salmon caught in tooth nets with mesh sizes from 3-1/2” to 5” and describe bycatch.

Hypothesis 3A:
The difference in catch rates of fish caught in the tooth nets with different mesh sizes will not be more than 5%. 

Hypothesis 3B:
The mesh size of the tooth nets will not affect the condition of adult spring chinook at capture.

Assumptions:
If the condition at capture (which includes immediate mortality) is not significantly different between mesh sizes, then the long term mortality will also be the same.

Approach:
We will enlist the participation of local fishermen to fish gears that are one shackle of 3-1/2” mesh tooth net, and one shackle of tooth net with the mesh size of their choice within the set guidelines (not to exceed 5").  The fishermen will keep the marked hatchery fish they catch as compensation.  The fishery will be conducted in a competitive manner, with an observer on board to ensure that unmarked fish are properly handled and released.

Scope:
Up to 20 fishermen will be permitted to participate in the fishery.  The fishery will occur on the mainstem Columbia River in areas selected by the fishermen.  Each fisherman will fish for up to 10 days and will have to meet strict guidelines for impacts on unmarked chinook.

Task 3.1:
Select fishers to participate in experimental gear permit fishery.

Task 3.2
Fish gears and characterize catch.

Task 3.3
Summarize and analyze data and compare catch and immediate mortality rates by gear type.

Detailed methods:


Adult spring chinook will be captured using tooth nets of varying mesh sizes (3 1/2" to 5") in the Columbia River below St. Helens, Oregon during mid-March through mid-May, 2001.  Nets will be fished for soak times of 20 minutes or less.  Fishers will sell marked spring chinook landed in this fishery to compensate for their participation.

Immediate mortalities and condition at capture will be tallied by gear type.  Catch and immediate mortality rates by gear type will be compared to determine if the mesh size of the net fished has a significant impact on these variables.  All mortalities will be sampled to recover coded-wire tags.

Selection of fishers to participate in an experimental gear permit fishery will begin in November 2000 with a solicitation letter to all fishers holding valid commercial fishing licenses for the Columbia River.  Depending on the response, ODFW and WDFW will develop a selection process with input from local commercial fishing organizations (e.g. Salmon for All, Northwest Gillnetters Association, and Columbia River Fishermans Protection Union).  During April and May, each fisher will be allowed to fish up to 10 days on a rotating basis.  A rotating schedule will ensure enough observers are available to monitor every fishing trip in this permit fishery.  No fishing trips will occur without observers on board to monitor catches.  Fishers will provide all fishing gear, recovery boxes, and pump, except for a 75 fathom 3 1/2" tooth net which will be provided by the project and will be required to adhere to the strict guidelines set forth in the permit.  Fishers will be allowed to retain marked spring chinook for sale - there will be no restrictions on where they sell fish, or for how much they sell the fish.  Rather, ODFW and WDFW will encourage fishers to develop markets that will realize the full value of a high quality product like Columbia River spring chinook salmon.  To that end, ODFW and WDFW will attempt to schedule fishing days that will be most beneficial from a marketing standpoint.  Like every other fishery, this experimental gear permit fishery will have some impact on listed species.  ODFW and WDFW have initiated discussions with the NMFS and state fishery managers to design the fishery to ensure that impacts will remain within predetermined impact limits.

Objective 4:
Examine the feasibility of using a floating trap net to capture spring chinook in the lower Columbia River.

Hypothesis:

None.

Approach:  Fred Hawkshaw, a fisherman from BC, developed a floating, drifting trap that was quite successful for catching pink salmon.  WDFW purchased a similar trap to evaluate its potential for catching coho on the Naselle River, WA.  In this part of the study, we will fish WDFW’s floating trap on the mainstem Columbia River to evaluate its potential as a live capture gear for spring chinook.  

Task 4.1
Modify and fish the floating trap, characterize the catch.

Task 4.2
Summarize catch data by species to determine total catch and catch per hour statistics.

Detailed methods: 

While working with fishermen on the Naselle River and consulting with Fred Hawkshaw, some modifications to the trap were identified that will likely increase its catch efficiency.  WDFW will contract with a qualified net manufacturer or fisherman to modify the trap before we begin fishing.  Because of its size, two boats are required to operate the trap cooperatively; therefore, two local fishers will be contracted to fish the trap in the mainstem Columbia River.  An observer will be on board during all trips to characterize the catch (the same data will be collected as in the tooth net studies).  Because this is a fishing method that does not use a body-hold, the condition of fish caught in the trap tends to be excellent, and very low impacts on unmarked fish are expected.  Depending on the catch rate and agreements reached with NMFS and state fish managers, fishers may be allowed to sell marked hatchery fish as compensation for fishing.

The catch data will be summarized by species to evaluate catch rates and to compare them to catch rates of the tooth and gill nets fished in this project.  The success of this trial will indicate the utility of pursuing this design of trap for catching spring chinook.

f. Facilities and equipment

Vehicles and work areas for field staff will be provided as necessary at existing facilities owned or operated by WDFW or ODFW.  ODFW will provide a boat for fishery monitoring purposes and transportation of fish to net pens.  The principle investigators have adequate office space, computers and other office equipment at their current locations to meet the needs of this project.   We are requesting two portable computers that the field staff can use to update data each day, and later, for data analysis.   We feel that prompt data entry is critical to keep us and other interested parties up to date with the project’s progress.  Both computers will be equipped such that the data bases can be e-mailed daily to the principle investigators.

This project budgets a significant amount of money to nets and net pens.  These are critical components of the project and are unavailable through either agency.  
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