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a. Abstract 
Commercial fisheries in the lower Columbia River have become very unstable in recent years as the multitude of listed species in the Columbia River Basin begin to limit the effectiveness of time and area restrictions.  Studies concerning live capture commercial fishing gears and methods were initiated with Oregon Department of Fish and Wildlife (ODFW)-funded pilot project in 2000 and expanded on with Bonneville Power Administration (BPA)-funded projects in 2001 and 2002.  Since 2000 a significant amount of knowledge has been gained from these projects.  Data collected and analyzed is providing guidance regarding live capture commercial fishing gears and methods.  Additionally, a once skeptical commercial fishing industry has become supportive of efforts to institute live capture commercial fisheries in the lower Columbia River.  Results to date indicate that small mesh gear is effective at allowing high survival rates for spring chinook handled; however, results to date also raise concerns as to the handle of non-target species, especially winter steelhead.  In response to results to date this proposal in focussing primarily on mesh size studies to identify the appropriate gear to harvest hatchery spring chinook while reducing handle of and impact to winter steelhead.

b. Technical and/or scientific background
Commercial fisheries in the Columbia River have gone through drastic changes since their inception in the mid-1800's.  During the last several decades season lengths of commercial fisheries have been reduced drastically in response to declining salmonid abundance in the Columbia River.  As runs continued to decline commercial fisheries were further reduced and began adopting selective fishing that consisted primarily of closed times and areas  More recently gear restrictions such as mesh size regulations have been used to target abundant stocks while limiting impacts to depressed stocks.  Until recent years these regulations were effective at reducing impacts to depressed species and maintaining commercial fishing opportunities for abundant stocks.  

During the last 10 years the majority of the salmonids returning to the Columbia River Basin have been listed under the Endangered Species Act (ESA).  Along with the many listings came impact limits on listed species that greatly reduced fishing opportunities in the Columbia River, especially for commercial fisheries.  Most recently Willamette wild spring chinook were listed as threatened on March 16, 1999.  In response to this listing a Fishery Management and Evaluation Plan (FMEP) concerning impacts to upper river Willamette spring chinook was completed and took effect in February, 2001.  This FMEP included a requirement "that all unmarked, wild fish will be required to be released in all fisheries" which required the commercial fishery to adopt live capture fishing gears and methods.  

Present current commercial fisheries on the lower Columbia River are highly regulated gillnet fisheries that target spring chinook, fall chinook, coho, sockeye, sturgeon, and smelt with limited capacity for live release of non-target species or stocks. The ODFW and Washington Department of Fish and Wildlife (WDFW) use time and area closures plus gear restrictions to target fisheries 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, as is now the case in the lower Columbia River.  Reduced abundances in concert with fishery restrictions associated with the ESA have resulted in unprecedented restrictions on commercial harvest, while large surpluses of hatchery chinook return to hatcheries and spawning grounds throughout the region. These surpluses are undesirable because they signify the region is failing to meet their objective of providing fish for fisheries and because large numbers of hatchery chinook may interbreed with wild chinook on the spawning grounds.

The ODFW and WDFW are committed to providing sustainable harvests of hatchery produced salmon for commercial fisheries and managing within ESA related impact restrictions.  In the case of spring chinook, 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.  Live capture fishing gear and methods would provide the commercial fishery with the ability to sort through the catch and release all bycatch.  For the lower Columbia River the definition of by-catch must be expanded to include non-target stocks of the target species, (i.e., unmarked spring chinook).  The keys to a successful selective live capture 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.  Additionally, it is also important to minimize bycatch to the extent possible.

In the recreational sector, ODFW and WDFW have implemented selective fisheries for coho and spring chinook where anglers may keep marked hatchery fish, but must release unmarked fish.  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 capture 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 tangle net.  Tangle nets are similar to a gill nets with the primary difference being a smaller mesh size and this variable can make a substantial difference in how fish are captured.  A gill net captures an adult salmon behind the body or by the gill plate while the tooth net, with its smaller mesh, size prevents adult fish from entering the net that far and captures the fish by the maxillary, teeth, or head so that it can be released alive.  In addition to the mesh size the gear may also be hung differently.  Hang ratios and other slackening devices may be used to increase catch rates.  

Live capture commercial fishing methods are not limited to changes in net construction.  Other important components of a live capture fishery include reducing drift length, reducing net length, and use of recovery boxes.  Shortened drift lengths result in the captured fish spending less time in the net and thereby entering the boat in better physical condition.  Requiring shorter nets will reduce catch rates and ensure the volume of catch does not exceed the fishers abilities to resuscitate lethargic or injured fish.  Finally the recovery box is used to resuscitate lethargic or injured fish by providing the fish with a constant supply of river water flowing past the fishes gills. 

All successful selective live capture fisheries must accomplish two things:  1) target fish must be caught at economically feasible levels and 2) the non-target fish released from the gears must survive to complete their upstream migrations.  Several ongoing studies have examined the effectiveness of the tangle nets on a variety of species including chum, coho, and chinook salmon.  All of these studies clearly show that fish released from the tangle net are in better condition than the fish released from the gill net, and that the immediate mortality rates of fish caught in the gill net is higher than the immediate mortality rates of fish caught in the tangle net.  In all studies, the immediate survival of fish released from the tangle net was at least 80% and as high as 98%.  Furthermore, tangle 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 tangle net shows promise as a selective fishing gear; however, none of these studies focussed on spring chinook or examined the logistics of incorporating tangle nets and associated live capture fishing techniques into a full fleet commercial fishery.  

Most recently, studies have been undertaken by ODFW and WDFW to evaluate the use of live capture commercial fishing gear and methods in commercial fisheries capturing spring chinook returning to the Columbia River.  The initial study occurred in 2001 and provided promising results for the use of live capture fishing gear and methods, including tangle nets, in the Columbia River commercial spring chinook fishery.  Results of the long-term mortality portion (objective 1) of this study (Vander Haegen et. al. 2002) indicated that survival rates to the spawning groups using small mesh (3½" - 4½") tangle nets exceeded 90%.  The 2001 study also included a commercial permit fishery (objective 3) in which participation was limited to a total of 20 vessels.  Results of this permit fishery were positive with short-term survival rates (72 hour holding period) exceeding 90% for tangle nets from 3½" to 6".  Based on the positive results in 2001 additional studies were funded by BPA for 2002.  The 2002 study included a full fleet live capture commercial demonstration fishery for the purpose of harvesting hatchery produced spring chinook returning to the Columbia River.  Fishery regulations included a 5½" maximum mesh size restriction, soak times (first net mesh in water to last net mesh out of water) not to exceed 45 minutes, maximum net length of 150 fathoms, and the use of a recovery box required on all lethargic or injured fish.  The full fleet fishery was effective at harvesting hatchery fish while reducing mortalities of non-target species, including non adipose fin-clipped spring chinook and all steelhead.  Immediate mortality rates were less than 1% for spring chinook and less than 2% for steelhead.  Steelhead handle rates exceeded 

expectations, in part due to the extremely large returns in the 2001-2002 run year that may have been impacted by the use of 5½" mesh nets.  Results of the 2002 demonstration fishery clearly indicated that additional effort needs to be invested to determine the most appropriate mesh size to target hatchery spring chinook and reduce bycatch, primarily winter steelhead.  Additionally, more information needs to be collected regarding survival rates of winter steelhead captured using small mesh tangle nets.  We are proposing to continue this study for an additional three years to collect important information and data concerning these two issues.

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 and 2001, for example, large numbers of marked upriver spring chinook returned, but still provided only limited opportunity for commercial harvest.  By contrast, a large return combined with the use of live capture fishing gear and methods in 2002 resulted in significant commercial fishing opportunity for spring chinook in the mainstem Columbia River.  These results indicate that adoption of live capture fishing gear and methods could significantly increase commercial fishing opportunities to harvest hatchery produced spring chinook while maintaining protection for listed species.  The success of the 2002 season will increase interest in these fishing gears and methods in future years; therefore, evaluating commercial selective live capture fisheries for the Columbia River is now critical to ensure that future live capture commercial fisheries achieve their goals of protecting listed or depressed stocks while allowing access to hatchery produced fish.  

Development of live capture fishing gear and methods for commercial fisheries has been addressed in several forums, including the Fish and Wildlife Program and the FCRPS Biological Opinion.  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.  Increased selectivity in current fisheries 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 is "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.

Development of live capture fishing gears and methods are recommended in the FCRPS Biological Opinion and the Fish and Wildlife Program.  This proposed study is clearly supported by the Biological Opinion and the Fish and Wildlife Program as is described in the following section of this proposal. We are proposing to continue implementation of this project during FY 2003 through 2005.  The primary goal of the project remains unchanged and that is to evaluate live capture fishing gears and methods for use in Columbia River commercial fisheries.  Our specific objectives are:

Objective 1. - Determine effects of varying net mesh size on species-specific catch rates, condition at capture profiles, immediate-, short-, and moderate-term survival rates.

Objective 2. - Investigate the feasibility of using live capture fishing methods and gear in a full fleet commercial fishery.

Link to Proposal Development and Review Criteria for Mainstem and System-Wide Provincial Review

The document titled "Mainstem and System-wide Criteria (April 24, 2002 version)" sets forth six requirements (a through f) that must be met to be successful for potential funding under the Provincial Review process.  We will describe how this proposal meets these requirements in the following section of this proposal.

a) This project will work toward one of the general All-H goals (Section I)

The Action Agencies have adopted an All-H strategy to recover species listed under the ESA.  As part of the five-year ESA implementation plan the action agencies have developed the following four goals to meet biological performance objectives.

Goal 1:  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.

Goal 2:  Conserve critical habitats upon which salmon, steelhead, bull trout, sturgeon, and other listed aquatic species depend, including watershed health.

Goal 3:  Assure tribal fishing rights and provide non-tribal fishing opportunities.

Goal 4:  Balance other needs.

The project proposed herein is assisting (and will continue to assist) the Action Agencies in achieving two of the four of the goals (goals 1 and 3) by investigating commercial fishing gears and methods that will minimize impact to listed species; estimating mortality rates of species handled in commercial fisheries; and by modifying commercial fishing gear and methods that maintain or increase non-Indian commercial fishing opportunities in the lower Columbia River.  

This project addresses eight needs (i.e., Reasonable and Prudent Alternative [RPA] actions; see Table 1 below for a complete list) that the Action Agencies have prioritized as needed or desired for immediate implementation in order to meet the requirements of the FCRPS BiOp and the Fish and Wildlife Program.  According to the Gap Analysis, this project is also currently addressing FCRPS BiOp requirements that need continued support in order to address the targeted RPA.  Additionally, this project addresses three actions needed to meet requirements of the Fish and Wildlife Program but not the FCRPS Biological Opinion.

The following actions will be conducted as part of this project per the specified RPA.  All actions were ranked by the Action Agencies and the Gap Analysis (in gray for emphasis) as either requiring immediate implementation (i.e., ranking of 1), as desired immediate implementation (ranking of 2), or no specific project proposal is necessary to address this action (ranking n) in order to meet RPAs identified in the Biological Opinions (BiOps) or to satisfy requirements of the Fish and Wildlife Program (FWP).  

	
	BiOp Related Actions

	Priority Ranking
	Actions Toward RPA 107

	BiOp
	FWP
	

	1
	1
	Assess or improve estimates of incidental mortalities in fisheries (selective or non-selective) significantly affecting ESUs addressed in RPA.  Specific examples include below Bonneville sport-fishery and Zone 5 Treaty gillnet fishery.

	
	
	Actions Toward RPA's 164 and 167

	1
	1
	Implement more selective mark-selective fisheries.

	1
	1
	Perform additional mortality rate studies in conjunction with the development of selective fisheries.

	
	
	Actions Toward RPA's 165, 166, and 167

	1
	1
	Assess or improve estimates of incidental mortalities in fisheries significantly affecting listed ESUs.  Develop and/or apply new (or improve existing) harvest management models and/or stock assessment tools.

	
	
	Actions Toward RPA 168

	1
	1
	Test the efficacy of selective harvest gear types, methods, or locations, particularly in mainstem areas above Bonneville to harvest abundant, non-listed fish.

	1
	1
	Evaluate alternative fishing methods

	1
	1
	Investigate weed-line or drop-net modifications to either tangle-net or conventional gillnet to test the efficacy of avoiding steelhead which tend to migrate in the upper water column.

	1
	1
	Test the development and implementation of selective gears and fishing methods in lower Columbia River sport and commercial fisheries.

	
	Non-BiOp Related Actions

	-
	1
	Assess the effects of new gears on non-target species (by-catch).

	-
	1
	Implement fishery monitoring and enforcement.

	1
	N
	Discussion of social effects of gear changes.


b) This project will address the four principles that underlie the criteria for successful projects (Section II).

1) The project meets the priority needs listed under the ESA and the FWP as was described in the previous section of this proposal.  

2) This proposal does benefit from previous investments.  Live capture commercial fishing gear and methods have only been studied for two years.  This proposal uses results from those studies to guide studies proposed for this three-year period.  This study will collect data concerning additional live capture fishery issues discovered in 2002, especially bycatch.

3) This project is integrated and complementary with other projects as is described in Section d " Relationships to other Projects" of this proposal form.

4) The information collected as part of this project will be available for completion of subbasin and recovery plans.  In fact, data from previous studies were used to develop the current subbasin plan.

c) This project will meet all the qualification criteria including programmatic, general, and specific qualification criteria (Section III).

The project meets all the Programmatic Criteria:  

· The project is consistent with the needs of the Program (as previously described in Section c "Rationale and Significance to Regional Programs" section of this proposal form.).

· The project is not in conflict with NMFS or USFWS FCRPS Opinions or the Action Agencies Implementation Plan.  In fact, over eight specific actions identified to address eight RPAs will be completed as part of this project.

· The project is consistent with the Federal trust and treaty responsibilities.

· The project is based on sound science (as described in Section f "Proposal Objectives, Tasks and Methods" of this proposal form).

· The project can be implemented.  It is technically feasible as demonstrated by progress to date (described in Section e" Project History" of this proposal form).  The project is being coordinated with federal and state management agencies to ensure consistency with ESA restrictions for Columbia River fisheries.

· The project includes the appropriate level of effort and costs (as is described in part 2 of this proposal form).

The project meets all of the General Qualification Criteria:

· The project addresses all the aspects of the Provincial Review proposal form, and supplies sufficient information to apply criteria.

· The project provides appropriate cost sharing as described in Section 8 "Estimated Budget Summary" of this proposal.

· The project does not overlap with other on-going projects funded through other Provincial Reviews and has not gone through review in any other Province.

· Continued funding of this ongoing project protects initial investments made to date (e.g., use of holding facility developed in 2002, validating and expanding on previous study results).

· The project falls within the geographic scope of the Mainstem Province and provides information that will be used to manage and recover listed spring chinook and steelhead returning to the Columbia River.

The project meets the Special Qualification Criteria by addressing specific anadromous fish priority actions in Table 1 of the Mainstem and System-wide Criteria document (April 24, 2002):

· NMFS RPA 164: "Develop, test, and deploy selective fishing methods and gear that enable fisheries to target unlisted fish while holding incidental impacts on listed fish within NMFS-defined limits". 

As described in Section f "Proposal Objectives, Tasks, and Methods" of this proposal form, this is specifically designed to test and deploy small mesh tangle nets for the purposes of harvesting marked hatchery spring chinook.  Results of this study will allow development of appropriate gear for use in live capture commercial fisheries.

· NMFS RPA 167: Develop improved methods for estimating incidental mortalities in fisheries with particular emphasis on selective fisheries in the Columbia River basin.

As described in Section f "Proposal Objective, Tasks, and Methods" of this proposal form, this project is specifically designed to estimate mortality rates of unmarked spring chinook and steelhead captured and released using small mesh tangle nets and live capture fishing methods.

d) This project fits within Category A (Section IV).

· This project is an ongoing project that addresses six specific RPAs in the FCRPS opinions as described early in this section of the proposal.

· This project has clear objectives as described in Section f  "Proposal Objectives, Tasks and Methods" of this proposal form.  Additionally, this project has been supported in the past and continued funding is necessary to validate data collected to date, completely answer questions concerning live capture commercial fisheries, and fully utilize equipment previously purchased by this project.

· This project supports eight high priority needs.

· This proposal addresses specific needs and for completion of subbasin or recovery plans.

e) The project meets the funding priorities for the mainstem (Section V).

This project is ongoing plus it meets high priority needs identified by the Action Agencies and confirmed through the Gap Analysis.  In summary, this project continues to be a high priority because it is an ongoing project that currently addresses the actions from the Bio Gap analysis and addresses the needs identified in the Program Summaries.

d. Relationships to other projects 
Over the past several years, Fisheries and Oceans of Canada have 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.  Canadian research has evaluated other fish friendly fishing and handling techniques such as shorter drifts and the use of recovery boxes prior to release.  Canadian research to date has been limited to small scale test fisheries that have not examined the logistics of incorporating live capture gears and methods into full fleet fisheries.  Additionally, Canada’s studies have not fully evaluated post-release survival rates of fish captured using live capture gears and methods.  This proposed study will continue to investigate the next logical step of developing full fleet live capture commercial fisheries.

Additional studies have also been conducted by WDFW within state waters.  In Puget Sound, studies were conducted to evaluate the use of tangle nets to capture fall chinook. Another study was also conducted in Willapa Bay to evaluate the use of tangle nets to harvest coho salmon.  Both studies showed promise with immediate survival rates ranging between 80% and 98%.

To date the BPA has funded only one project evaluating the use of live capture gear and methods in commercial fisheries, and that is this study.  During 2001 and 2002 the BPA funded studies to "Evaluate Live Capture Selective Harvest Methods For Commercial Fisheries on the Columbia River" (Project number 200100700) and this proposal is a continuation of those studies.  This proposal examines bycatch, primary winter steelhead, and catch and survival rates of target and non-target salmonids at more in depth level than past studies. Modifications to 2003 proposed study are based on results observed during the 2002 study.

This proposal does relate directly to the CWT recovery Project (Project number 198201301).  Data collected by this project will be used by the CWT recovery project for the purpose of estimating stock specific catch in Columbia River sport and commercial fisheries.  Ultimately, data collected by this project will be used to determine the stock composition for this fishery, reconstruct spring chinook and steelhead returns to the Columbia River, and forecast future years abundance of spring chinook and steelhead; all of which are tasks associated with the CWT recovery project.

This project will also correlate with a study proposal titled "Selective Harvest " being submitted by Geraldine Vander Haegen of WDFW.  The most direct connection between these two projects is via objective 1 for both projects.  This proposal will evaluate immediate to moderate-term morality rates for steelhead while the WDFW project will expand on this data and attempt to estimate long-term mortality rates for steelhead.

This project does not relate to other previously conducted studies because this is the first of its kind in the Columbia River Basin.  Although several sport hooking mortality studies have been conducted within and outside the Columbia River Basin, this is the first study to evaluate live capture fishing gears and methods for use in commercial fisheries.

e. Project history (for ongoing projects) 

This project was initiated in 2000 and continued in 2001 and 2002.  The initial project was a pilot project funded by ODFW to determine if the use of small mesh tangle nets in the Columbia River was worthy of investigation.  The pilot study was very limited with seven fishing days occurring between April 17 and May 18 in the lower Columbia River between River Mile 17 and 25.  Study methods included the comparison of 3½" and 6¾" mesh sizes, shorter drift lengths (43 minute average), and the use of recovery boxes.  Conclusion drawn from the pilot study were as follows:

1) Small mesh tangle net gear performed as well as conventional gill net gear in capturing spring chinook.

2) Condition of salmon at capture was better for fish captured  with 3½"mesh tangle net gear than for fish captured using conventional 6¾" gill net gear.

3) Immediate and delayed (48 hour holding period) mortality rates can be reduced by shortening drift times and improving the onboard recovery tank design.

Based on the positive results of the 2000 ODFW pilot study, ODFW and WDFW submitted a joint project proposal that was funded by the BPA for 2001 Project #23036.  This project expanded on the results of the pilot experiment and consisted of the following objectives:

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

Objective 1:
Estimate 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 tangle net and describe bycatch.

Objective 3:
Compare the catch efficiency and condition at capture of adult spring chinook salmon caught in tangle nets with mesh sizes of 3½", 4½", and 5"-6" and describe bycatch.

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

Results from the Objective 1 of this study indicated that long-term survival rates were improved greatly for fish captured using 3½" and 4½" mesh tangle nets as compared to fish captured using 8" mesh gill nets.  Additionally data collected concerning Objective 1 determined that catch rates were similar for 4½" mesh tangle nets and 8" mesh conventional gill nets.

Objective 2 evaluated the effect of soak time or drift length and mesh size on catch and mortality rates.  Data collected under this objective was limited with 32 spring chinook captured in a conventional 6¾" gill net and 41 spring chinook captured in a 3½" tangle net.  Catch rates were similar for both types of gear with catch per unit efforts (chinook for 30 minute soak time) of 1.65 for conventional gear and 1.50 for tangle net gear.  Short-term mortality rates (72 hours holding period) varied with mortality rates of 20% (13% immediate and 7% short-term) for conventional gear and 7% (7% immediate and 0% short-term) for tangle net gear.  Additionally it was concluded that there was no difference in mortality rates for drifts less than 30 minutes in length, as measured from first cork in to first cork out.

Objective 3 used a permit commercial fishery to collect data.  The permit fishery was limited to 20 vessels for one to two days per week that fished using live capture commercial fishing gears and methods.  Mesh sizes between 3½" and 6" were evaluated.  Catch rates, measured in fish per hour, for chinook averaged 2.0 for 3½" gear, 3.0 for 4½" gear, and 2.7 for 5"-6" gear; and for steelhead averaged 0.41 for 3½" gear, 0.37 for 4½" gear, and 0.32 for 5"-6" gear.  Immediate mortality rates averaged 0.8% for 3½" gear, 4.7% for 4½" gear, and 8.0% for 5"-6" gear.  These data suggest that chinook catch rates for 3½" mesh tangle nets was about half of catch rates for 4½"-6" mesh tangle nets while steelhead catch rates were similar for all mesh sizes.  These data also suggested that chinook mortality rates were similar for 4½" and 5"-6" mesh nets but much less for 3½" mesh nets.  Additionally, the use of stringers and slackers and the effect of hang ratio on catch and mortality rates was also examined.  Data collected suggests that these components of net construction did have an effect on catch rates.

As part of Objective 4 the floating trap net was fished very briefly (five days) with no success.  Fishing effort was not adequate to draw conclusions concerning the trap net as a live capture gear for spring chinook in the lower Columbia River.

Based on the positive results of the 2001 study a joint ODFW/WDFW study was proposed and funded by the BPA for 2002.  For 2002 the study objectives were as follows:

Objective 1:
Estimate and compare the long-term survival of adult spring chinook captured and released from 4½" and 5½" mesh tangle nets.  Estimate and compare immediate mortality of spring chinook captured in each net, and estimate and compare the number of non-target species captured in each net.

Objective 2:
Estimate effects of three components of net construction on short-term survival and catch rates of adult spring chinook captured and released from small mesh tangle nets.  Describe bycatch.

Objective 3:
Investigate feasibility of using live capture fishing methods and gear in a full fleet commercial demonstration fishery.

Results from the 2002 study have not been fully summarized or analyzed at this time.  Objective 2 was conducted using contracted commercial fishers.  Preliminary results from objective 2 suggest that data will be adequate for determining effect of hang ratio and use of stringers or slackers on catch and survival rates; however, it appears that additional investigation will be required concerning appropriate mesh size for use in a live capture commercial fishery.

Objective 3 was conducted using a full fleet demonstration commercial fishery to collect data concerning catch rates and immediate survival rates associated with the use of live capture fishing gears (5½" maximum mesh size) and methods (45 minute soak time, net not to exceed 150 fathoms in length, and recovery box used on all lethargic or injured fish).  This fishery was monitored using BPA funds and monitoring results indicated that immediate mortality rates were extremely low at 1.0% for chinook and 1.7% for steelhead.  Additionally, condition at capture was determined for all released fish (steelhead and unmarked spring chinook) with 90% of the spring chinook and 84% of the steelhead released being in condition 1 (vigorous and not bleeding).  For the season catches totaled 14,797 marked chinook kept, 14,975 unmarked chinook released, and 21,600 steelhead released.  In general the following conclusions can be drawn from the results of this fishery:

1) Live capture fishing gear and methods is now supported by the commercial fishing industry.

2) Small mesh tangle nets were effective at capturing spring chinook.

3) Unmarked spring chinook condition at release was good.

4) Bycatch of steelhead exceeded expectations.

5) Compliance rates were good.

Ultimately these results indicate that additional studies are required to determine the optimum mesh size for capturing spring chinook and reducing steelhead bycatch.

f. Proposal objectives, tasks and methods
Objective 1. - Determine effects of varying net mesh size on species-specific catch rates, condition at capture profiles, and immediate-, short-, and moderate-term survival rates.

The purpose of this objective is to determine how the mesh size of tangle nets used in Columbia River commercial spring chinook salmon fisheries can effect catch rate, condition of capture, and survival of target and bycatch species. This objective is a continuation of previous BPA-funded studies completed in 2001 and 2002.  Data collected through previous studies are adequate for the purpose of making fishery management decisions concerning the use of stringers and slackers and appropriate hang ratios; however, the data collected concerning mesh size was not adequate to determine the most appropriate mesh size for use in a live capture commercial fishery, especially with respect to the bycatch of steelhead.  This objective continues our efforts to determine the most suitable mesh size, including weedline or drop-net modifications, for live capturing spring chinook and expands on past efforts regarding mesh size and steelhead bycatch. 

Commercial fishers will be hired to capture spring chinook and winter steelhead using small mesh tangle nets that vary in mesh size only.  Use of stringers or slackers and hang ratios will be consistent for all nets fished.  Data collected by this project will be used by fishery managers to develop mesh size regulations that effectively target hatchery produced spring chinook while allowing for the live release of bycatch species, including steelhead and unmarked spring chinook.  Additionally, the data collected in this objective will be used to determine the mesh size that is most effective for minimizing bycatch primarily winter sheelhead.

This objective will focus on spring chinook and winter steelhead; therefore, test fishing will be conducted during two different times of the year when each species is most abundant.  Test fishing for winter steelhead will be conducted in January and February when abundance of both hatchery and wild steelhead is high.  Test fishing for spring chinook will occur in April and May when the upriver run peaks in abundance.  Test fishing focused during each species peak run timing should maximize catch and provide sufficient sample sizes to determine immediate-, short-, and moderate-term survival rates.  Catch rates for spring chinook and steelhead will be summarized and analyzed to correlate species-specific catch rates to individual mesh sizes.

Fish captured will be evaluated to determine condition at capture and method of capture (i.e. by maxillary, by gill plate).  Criteria used for developing condition at capture profiles will be the same as those used in Canadian selective fishery studies and the 2001 and 2002 BPA-funded tangle net studies: 1= vigorous/not bleeding, 2 = vigorous/bleeding, 3 = lethargic/not bleeding, 4 = lethargic/bleeding, and 5 = dead/not moving.  An assessment of specific external injuries (i.e., scale loss, slime loss, physical damage, etc) will also be recorded.  Additionally, biological data such as species, fork length, stock, fin marks, and other marks (i.e. seal damage, net marks) will also be documented.  Data will be summarized to develop species-specific capture condition, methods of capture, and injury profiles and will be analyzed to determine if these variables are correlated with mesh size.  Chinook and steelhead captured using tangle nets will be held for 48 to 72 hours to determine short-term survival rates.   Survival rate data will also be analyzed to determine if short-term survival rates are correlated to mesh size.

Two additional groups of steelhead captured with tangle nets and by beach seines will be fitted with radio-tags and released to continue their upstream migration. Progress of these fish will be tracked through weekly aerial flights to compare migration rates, migration behavior, and survival over time based on frequency of passage at several points upstream and possibly by rate of tributary entry.  Migration patterns and rates will be compared for these test groups with the beach seine functioning as the control in this situation.

Task 1.a. - Determine the effects of mesh size on catch rates, condition at capture, and immediate and short-term survival rates of steelhead.
Two commercial fishers will be hired to fish tangle nets of varying mesh sizes in the lower Columbia River below river mile 35. Test fishing will occur during January and February when hatchery and wild steelhead abundance is high. Nets will be comprised of multiple 25-fathom panels of various mesh sizes (≥3½”) with a total net length of 125-150 fathoms.  Location of each individual 25-fathom panel within the full net (i.e. end of net, middle of net) will be varied randomly to minimize bias. Test fishing will occur 2-3 times per week and number of drifts per day will be varied depending on catch rates. Drift times will be short, less than 45 minute soak time, to remain consistent with accepted live capture fish methods.  Soak time is defined as the amount of time from when the first mesh of net enters the water to when the last mesh of net leaves the water.

Two department employees will be onboard during each test-fishing trip to collect and record data and to tag and recover fish.  All fish captured will be identified by species and sampled for other pertinent biological data including length, stock, fin marks, and other marks (i.e. seal damage, net marks). Capture condition, method of capture, and an injury assessment will be made and recorded for all steelhead and chinook captured.  Salmonids requiring resuscitation will be placed in a recovery box and condition upon removal from the recovery box will be determined and recorded.  

Steelhead and spring chinook catch rates will be summarized and condition at capture, method of capture, and removal from recovery box profiles will be developed.  We will evaluate the correlation of catch rates and condition profiles to mesh size. This analysis will focus on steelhead because limited numbers of spring chinook are available at this time of year. Steelhead will be transferred to a holding facility for further evaluation.  Steelhead will be individually marked with a uniquely numbered anchor tag and held in tanks for 48-72 hours. As in 2002, holding tanks will consist of large insulated fish totes provided with a constant supply of circulating river water.  Tanks will be located near the fishing grounds in a secure location.  Condition and mortalities will be recorded at 24-hour intervals and upon release from the holding facility. We will correlate survival rates to mesh size and condition at capture. 

Task 1.b. - Determine the moderate-term survival and behavior of steelhead captured and released using tangle nets and beach seines.
Concurrent with Task 1.a., we will attempt to determine the moderate-term survival of winter steelhead captured and released from tangle nets using radio-telemetry.  Two groups (100 fish each) will be fitted with coded radio-transmitters to monitor movements, migration rate, and potentially rate of tributary entry.  One group of steelhead will be captured with tangle nets deployed by contracted fishers as described in Task 1.a.  A second group (control) of steelhead will be captured with beach seines deployed by a contracted fisher.   It is assumed that fish captured using the beach seine will most closely represent unhandled fish. Radio-tagged steelhead will be tracked via aerial reconnaissance flights occurring once or twice weekly for at least one month following release.  Flights will cover the mainstem Columbia River and the lower sections of major tributaries from the release point upstream to, and including the Sandy and Washougal rivers.  Passage rates at several fixed points on the mainstem Columbia River and rate of tributary entry will be determined based on tag recoveries.  This information will be used to estimate moderate-term survival rates by captive group.  Migration patterns will be plotted for each individual fish to describe relative behavior of test groups. Assuming a 95% rate of at least a single relocation per individual, sample sizes should be sufficient to determine differences in survival between test groups exceeding 5%.

Task 1.c. - Determine the effects of mesh size on catch rates, condition at capture, and immediate and short-term survival rates of spring chinook.
Three commercial fishers will be hired to fish tangle nets with different mesh sizes in the lower Columbia River below river mile 35. Nets and methods will be similar to those described in Task 1.a.  Test fishing will occur during April and May when upriver spring chinook abundance peaks in the lower Columbia River. This will provide adequate sample sizes to differentiate effects of mesh size on the variables in question.  Fish handling techniques, condition assessments, resuscitation methods, data collection methodology, biological data collected, and data analyses will be identical to those described in 1.a.   Spring chinook captured using tangle nets will be transferred to holding tanks for further evaluation.  Spring chinook will be individually marked with a uniquely numbered anchor tag and held for 48-72 hours. Holding tanks (see Task 1.a.) will be located onboard a contracted vessel to serve as a secure yet mobile holding facility.  This vessel will be present on the fishing grounds to expedite the efficiency and effectiveness of test fishing operations. 

Objective 2. – Continue investigating the feasibility of using live capture selective fishing methods and gear in a full fleet commercial fishery.

The purpose of this objective is to expand on the knowledge gained from studies funded by the BPA in 2001 and 2002.  During 2002, the first ever full fleet live capture commercial demonstration fishery occurred in the lower Columbia River with promising results.  However, review of this fishery also indicated that additional work needs to be invested to ensure that future live capture selective fisheries maximize survival of released fish and minimize handle of non-target species.  Additional demonstration fisheries will provide necessary information regarding the logistics of implementing full fleet live capture commercial fisheries and will provide opportunities to educate commercial fishers as to appropriate live capture commercial fishing methods, including fish handling techniques.

As in 2002, the fishery would be proposed and managed through the Columbia River Compact.  Restrictive regulations for 2003 fishery would incorporate results of the 2002 BPA-funded study, including the demonstration fishery.  On-board monitoring will occur to collect data regarding the ongoing fishery.  Data collected will include catch rates for target and non-target species, condition at capture and release of target and non-target species, mark rates for chinook and steelhead, duration of recovery (e.g., elapsed time in the recovery box, other marks observed (i.e. seal damage, net marks), and compliance rates. Funding for enforcement is included herein to ensure that compliance with restrictive regulations remains high.

Immediate mortality and catch rates will be summarized and condition at capture and release profiles will be developed.  Catch rates and condition profiles will be analyzed to determine if mortality and catch rates or condition profiles can be correlated to area or gear fished.  Catch rate, mark rate, and mortality rate data collected by the fishery will be summarized inseason and provided to fishery managers to ensure that impacts to listed species do not exceed ESA related limits.  

Additionally, steelhead handled in this fishery will be randomly sampled to determine short-term mortality rates.  Steelhead will be collected from fishers at the time of release and transferred to a holding site for 48-72 hours to determine short-term mortality rates of fish handled and released by this fishery.

Task 2.a. - Adopt and monitor a full fleet demonstration fishery that incorporates live capture fishing gears and methods to capture marked hatchery spring chinook while minimizing mortality and impacts to steelhead and unmarked spring chinook.
As in 2002, a full fleet demonstration live capture commercial fishery will be managed through the Columbia River Compact process. Results of 2001 permit fishery, 2002 demonstration fishery, and 2002 BPA-funded study will be used to develop restrictive regulations for this fishery.  Information gained from meetings with enforcement, industry, and observers will also be used to develop regulations concerning this fishery.  Regulations will likely be similar to those adopted in 2002; however, modifications to regulations governing mesh size, hang ratio, and use of stringers or slackers will be based on findings of the 2002 demonstration fishery and live capture study.  This demonstration fishery will be managed to ensure that impacts to listed species are within the guidelines set forth by the appropriate Management Agreement or Fishery Management Evaluation Plan.  The fishery is expected to occur during late February through late March and will target marked hatchery-produced Willamette spring chinook.  Additional fishing may occur in late April or May and will target marked hatchery-produced upriver spring chinook.  The intention is to allow a full fleet live capture commercial demonstration fishery to occur when significant hatchery produced spring chinook are available for harvest to effectively evaluate the logistics of using live capture fishing gear and methods to harvest hatchery produced spring chinook.

A live capture commercial demonstration fishery of this type will require significant on-the-water monitoring.  Monitoring crews will observe fishing methods either onboard the participant's vessel or from an agency vessel. Monitors will be trained in all aspects of the study prior to implementation of the fishery.  Data collected will include: 1) catch and immediate mortalities by species, 2) condition of fish at capture, 3) gear specifications, 4) drift length or soak time, and 5) environmental conditions (i.e. weather, tides, water condition, etc.).  Criteria used for developing condition at capture profiles will be the same as those used in Canadian selective fishery studies and the 2001 and 2002 tangle net studies: 1= vigorous/not bleeding, 2 = vigorous/bleeding, 3 = lethargic/not bleeding, 4 = lethargic/bleeding, and 5 = dead/not moving.  Four vessels with four observers per vessel will be deployed each fishing day and each vessel will be responsible for monitoring commercial fishing operations within a given geographical area.  Observers will be deployed throughout as many geographic areas as possible, yet relative to fishing effort, to provide a robust and representative data set.  The monitoring plan proposed in this task is similar to the plan implemented during the 2002 fishery.  The monitoring plan will include sampling of fish sold to commercial buyers.  Data collected at commercial fish processing plants and buying stations will be used to determine total catch and stock composition of landed catch.  Data collected during 2002 were effectively used to closely monitor the fishery to ensure that impacts to listed species did not exceed ESA-related limits.  Additionally, data collected by the 2002  monitoring program provides the basis for modifying fishery regulations for the 2003 fishery.

As was the case for the 2002 demonstration fishery, fishers participating in the 2003 demonstration fishery will be required to attend workshops to participate in the demonstration fishery.  Workshops will be used to share knowledge gained from the 2002 demonstration fishery and live capture study, instruct fishers as to new regulations in effect for the 2003 demonstration fishery, and continue instruction concerning fish handling techniques necessary to participate in a live capture commercial fishery.

Although compliance was good in the 2002 demonstration fishery, additional enforcement monitoring is proposed in this task to ensure maximum regulation compliance during this demonstration fishery.  As part of this proposal we are including a request for funding to support increased on-water enforcement of regulations associated with this live capture fishery.

Task 2.b. - Summarize data to estimate catch and immediate mortality rates for spring chinook and steelhead and analyze data to determine if catch rates, immediate mortality rates, or condition at capture profiles can be correlated to gear used or area fished.
Data collected by the monitoring program in Task 2a. will be summarized to determine catch rates for target and non-target species to determine if catch rates are adequate to support a live capture commercial fishery.  Immediate mortality rates, condition at capture profiles, and condition at release profiles will be developed for each species handled.  Data concerning gear used (e.g. mesh size, net length, drift length or soak time, hang ratio, and uses of slackers or stringers), area fished, and environmental conditions will also be summarized.  We will analyze these data in an attempt to determine if gear profiles, fishing areas, and environmental conditions are related to species-specific catch rates, immediate mortality rates, or condition profiles.  Finally, gear profiles and monitoring data collected by the on-water monitoring program and the enforcement monitoring program will be used to determine compliance rates for the 2003 demonstration fishery.  Results of these data analyses will be used to modify regulations concerning any future live capture commercial fishery.

Task 2.c. - Determine short-term survival rate of winter steelhead caught in the 2003 live capture commercial demonstration fishery.
During the demonstration fishery adopted in Task 2.a., one or two agency vessels will be dispatched daily to randomly collect a sufficient number of winter steelhead (≥100 fish) captured by commercial fishers.  These fish will be held to determine the short-term mortality rate (±5%) of steelhead released from this fishery.  Agency vessels will be equipped with live tanks to transport fish to one of several holding net pens stationed between river mile 18 and river mile 28.  These vessels will travel among fishers and randomly collect steelhead that are about to be returned to the water.   Steelhead will be evaluated for condition upon receipt, measured for length, and marked with a uniquely numbered anchor tag.  Gear specifications including mesh size, net length, presence of stringers or slackers, and hang ratio will be recorded.

Winter steelhead will be held in a holding facility described in task 1a. for a minimum of 72 hours and checked daily with an underwater video camera to avoid constant stressing.   Mortalities occurring during the holding period will be documented and condition at release from the holding facility will be determined and recorded.  Survival rates will be summarized and correlated with the aforementioned gear specifications. 

g. Facilities and equipment
Office areas for staff biologists and work areas for field staff will be provided as necessary at existing offices operated by WDFW or ODFW.  The principle investigators have office space at their current locations.  Adequate computers are available to meet the needs of this project.  One of the computers available was purchased by the project in 2001.

Significant dollars were spent by this project in 2002 to purchase equipment necessary for the holding facility.  This equipment (i.e., insulated ropes, pumps, etc.) will be used at holding facilities in this proposal.  Some nets purchased by the project during 2002 will still be available for use in the proposed 2003 study; however, some additional nets well have to be purchased.

Vehicles used by the project will be provided through the state motor pool.  Base vehicle charges and mileage charges will be paid by this project.  Some office and field supplies will be purchased the project.  Office equipment (i.e. copy machines, faxes, etc.) will be provided by ODFW and WDFW.  Some field supplies purchased by the 2002 project will be available for the proposed 2003 project (i.e. clipboards, cell phones, etc.) plus additional purchases of field supplies will be required (i.e. data entry forms).
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Patrick A. Frazier- Principle Investigator, 0 FTE
Natural Resource Specialist 4

Oregon Department of Fish and Wildlife, Fish Division, 

Interjurisdictional Fishery Management Program

17330 SE Evelyn Street, Clackamas, OR, 97015

Tel: (503) 657-2000 ext. 253  Fax: (503) 657-2095  Email: patrick.a.frazier@state.or.us 

Education:  B.Sc., Oregon State University, 1981

Current Employer:  Oregon Department of Fish and Wildlife, 1982

Current Responsibilities:  Program leader for Columbia River Management Program.   The Columbia River Management Program is responsible for updating stock status of Columbia River fish runs, proposing Columbia River sport and commercial fishing seasons through the Columbia River Compact process, representing ODFW on the U.S. v. Oregon technical Advisory Committee (TAC), and sampling and monitoring all sport and commercial fisheries operating in the Columbia River below McNary Dam. 

Expertise and Experience:  I have worked in the Columbia River Management Program for 12 years and have considerable experience in managing and sampling sport and commercial fisheries.  In recent years have worked very closely with the commercial fishing industry to develop fishery proposals and have developed a good working relationship with this sector of the fishing community.  I have considerable knowledge concerning commercial fishing methods.  As program leader have been responsible for obtaining funding and overseeing implementation of several different studies.  I also have experience in performing statistical analyses, preparing reports and making public presentations.

Wolf Dammers   Principle Investigator, 0 FTE
Education:

BS Biology

Washington State University

1971

Employment:

Fish Biologist

Washington Department of Fish and Wildlife

1972 to present

Work has focused on management of chinook, coho, chum, steelhead, shad, and smelt

Currently Supervise:

Coded-wire tag recovery and coded-wire tag application projects, Cowlitz River evaluation project, Cowlitz Falls anadromous fish reintroduction project.  Select area fisheries evaluation project, North Fork Toutle fish collection facility, Steelhead spawning ground surveys, and Portland District ACOE mainstem Columbia River fish counting project.

Experience:

>Supervised coded-wire tagging of wild fall chinook and coho in the Lewis River basin.

>Catch estimation of Columbia River commercial fisheries.

>Sampling of Columbia River and tributary commercial and sport fisheries and escapement areas.

>Habitat utilization studies of juvenile salmonids and smelt in mainstem Columbia River and tributaries.

>Spawning ground surveys, abundance estimates and age structure for salmonids in mainstem Columbia River tributaries.

>Test fishing and run size forecasts for Columbia River spring chinook.

>Reintroduction strategies for Columbia River wild salmonids.

>Sport and commercial fishing regulations.

>Volunteer cooperative fish rearing projects.

>Hatchery production program development.

>Hatchery marking program development

>Assessment of fish related environmental damage.
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