
Developing Mitigation Solutions 
to Seabird Mortality in Fisheries

NMFS National Seabird Workshop
9 September 2009, Seattle, WA

Kim Dietrich
Consultant

Ed Melvin
Washington Sea Grant Program

School of Aquatic and Fishery Sciences
University of Washington

Presenter
Presentation Notes
Thank Kim & Shannon, This is really a WSG talk. Ed was unavailable
In this talk, I’ll provide a brief overview of seabird-fishery interactions. Then I’ll describe the approach WSG has employed to find solutions and finally I’ll use one of our projects as a case study on applying the approach



Vessels attract seabirds 
• response to discards
• lights

Presenter
Presentation Notes
Seabirds are attracted to vessels primarily as a response to discards but are also attracted by bright lights at night



How do birds interact?
• Catch 

• Passive (e.g., gillnet)
• Active (e.g., longline)

• Collisions 
• Vessel
• Gear (e.g., warp cables)

Presenter
Presentation Notes
Once birds are in the vicinity of a vessel, they can interact in two ways.  They can be actively or passively caught by the gear. Or they can be injured or die through vessel and gear collisions.  The latter isn’t documented well (if at all) so the rest of this talk only focuses on the catch portion of this interaction. 
 
With so many birds attracted to vessels, the next logical question to ask is how many are actually caught…



• U.S. estimates - sparse
Mortality – How many?

Pelagic 
Longline

Demersal
Longline Gillnet Trawl Trap

Purse 
Seine

Other (troll, 
handline, jig, 

dredge)

Alaska A I A A X X
Northwest I X X X X X
Pacific 
Islands A X X X X

Southwest I X X
Southeast I I I X X X
Northeast I I X X X X

A=annual; I=intermittent; X=no estimate; blank=gear not used?
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Presentation Notes
Estimates for US fisheries are fairly sparse. This table lists the NMFS regions on the left and gear type across the top.  Annual estimates of seabird catch, indicated with an “A”, are rare.  Intermittent estimates (I) have been made in an additional 8 region & gear combinations and no estimates have been made for the bulk of the fisheries occurring in U.S. waters. 



•U.S. estimates - sparse 
•Global estimates – worse than sparse

Longline Seabird Bycatch
•100,000 to 300,000/year (Nel & Taylor 2003)

So what?
• Low productivity 

•Long lived, late maturity, 
one egg/yr or 2 yrs

• Population stability sensitive to 
adult mortality

• 61 species caught /25 Threatened (Brothers et al. 1999)

• 19/21 Albatrosses Threatened (IUCN 2006)

Mortality – How many?
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If we expand to the rest of the world, the estimates are worse than sparse.
The best estimates are from longline fisheries although the ranges are quite large.  This variation is due to minimal monitoring and poor estimates of fishing effort. 
Why is this mortality bad?
Like sea turtles and marine mammals, many seabird species are long-lived and have low fecundity. Therefore, population stability is easily influenced by increases in adult mortality.
In addition, a high proportion of the birds caught are threatened in some way.



ID 
Problem/

Goal

Recruit 
Collaborators

Industry
Managers
University

NGOs

Advisory
Body

-ID practical & 
effective solutions

-incentives

Research
in context of

production fishing
-strict protocolsImplement

Voluntary/mandatory
Outreach: 

Video
Flyers

Free Gear

Collaborative Conservation Approach

Decrease bird catch 
with no decrease in 

target catch or increase 
in other bycatch

Recommendations 
& 

Future Research
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WSG has worked in multiple fisheries on several seabird bycatch reduction projects and we’ve always employed a collaborative conservation approach.  The steps to this approach are as follows:  
First, a problem is identified and a clear goal is developed.  In our case the goal was to reduce seabird catch without affecting target fish catch or increasing bycatch of other species. 
Next, recruit a broad range of collaborators from the fishing industry, management agencies, and non-governmental organizations.  
Form an advisory body (formal or informal)…We recognize that there are hundreds of potential solutions; however, given time & monetary constraints, the advisory body’s role is to identifying the most practical and potentially most effective solutions.  In addition, the Advisory body should identify appropriate incentives. 
Conduct research utilizing strict protocols on active vessels engaged in production fishing. Research vessels work in a pinch but are never like the ‘real world of fishing’
The next step is to develop recommendations based on the results (with input from the Advisory body) and propose future research where necessary.  And finally, 
Recommendations can be implemented thru a mandatory regulatory process or thru a voluntary process.  Regardless, there should be a variety of outreach materials to get the word out to fishers as well as other stakeholders.



Approach Rationale

• Focused on solutions not confrontation
• Proof at two levels

– Industry: practical & effective solutions they 
identified and helped test

– Managers and conservation community: 
scientifically rigorous results
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Approach rationale
We believe this approach has been successful for a couple of reasons: 
The focus has been on solutions not confrontation and 2) the approach provides proof at 2-levels….  
Due to Industry involvement, the solutions they identified and helped test were practical and effective. Fishers are the most valuable salesmen when convincing their peers to try something new. I would also make an observation that the fishers who are involved should be selected with care > they should be respected by their specific peer group and be interested as individuals (that is, not be there because the boss told them they had to go)
Due to university and agency involvement, results are taken more seriously by managers and the conservation community.



Mitigation research –
concepts & thoughts

• 4 categories
– Limit access
– Reduce attractiveness of vessel
– Increase/decrease visibility of gear
– Deter / distract

• Techniques – all gear vs gear-specific
• Longline – best developed mitigation 

Presenter
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Before getting into the case study, I want to touch on a few general concepts & thoughts for seabird mitigation
Seabird mitigation techniques can be classified into 4 broad categories
Limit access to gear or fishing opportunities (time/area closures, fishing or gear modifications)
Reduce attractiveness of vessel (eliminate offal discharge)
Increase/decrease visibility of gear (bait, nets, etc)
Deter / distract
Mitigation techniques may or may not be specific to gear type
It is also important to incorporate bird behavior & ecology into mitigation and research design.
In general, longline fisheries have the most developed seabird mitigation strategies compared to other gear types. There has been some research in gillnet (Washington & Nova Scotia-verify this is where Trippel worked) & trawl fisheries (Falklands, New Zealand, Alaska). But there is very little information quantifying seabird catch in the other gear types such as purse seine, jig, troll & trap.



Pelagic 
longline

Pelagic trawl

Demersal longline

Practical Solutions
for Seabird Conservation

Salmon gillnet

Presenter
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WSG has worked in longline, gillnet and trawl fisheries but I will focus on only the demersal longline fishery  for the case study 



Case Study:
Alaska Demersal Longline Fishery

• ~2,000 vessels - skiffs 
to ships

• ~ $275 million
• Pacific cod, sablefish, 

Pacific halibut and 
Greenland turbot

• Catch 4K-27K birds
• ESA species involved

Presenter
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Demersal Longline fishery 
The demersal longline fishery in Alaska is composed of ~2000 vessels ranging in size from skiffs to large catcher-prossessing ships. 
The fishery is worth ~$275 million
The majority of effort occurs in 4 primary target fisheries
Annual seabird catch averages ~12K birds, ranging from 4K to 27K. 
The endangered status of the short-tailed albatross has been the driver for all of our work in Alaska. 
 
The problem was identified as…[still need to work on the red font areas – this is where I’m trying to highlight the steps of the approach in the case study]



Alaska Regulations 
From Industry (1997 GF & 1998 H)

• General
• Hooks sink ASAP
• Offal discharge guidelines
• Release hooked birds

• Specific (Pick One)
• Night 
• Streamer lines
• Towed Object (buoy, board, stick or other 

device)
• Lining Tube

Presenter
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In 1997, the fishing industry proactively pushed for implementation of mitigation regulations that mimicked those in the CCAMLR region and concurrently sought collaborators to perform research on deterrents that would be a better fit for vessels fishing in Alaska. 



Sablefish - Hand Bait Pacific Cod - Autoline

2 Years
2 Fleets (target

fisheries)
8 Vessels

7.5 M Hooks

Presenter
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In 1999-2000, with the cooperation of industry, NOAA Fisheries and US FWS, we tested mitigation devices in 2 fleets targeting 2 different species, fished on 8 vessels and deployed >7 million hooks. 
 
WSG was recruited by industry. Advisory body 2 industry associations & fishers,  NOAA & USFWS. Some of the initial meetings were held without the agency folks. It took time to gain trust.




Deterrents Tested
• Paired Streamers (PS)
• Single streamers (SS)
• Additional weight (WT)
• PS + WT
______________________________
• Underwater setting tube (Tube)
• Line shooter

Presenter
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We tested single and paired streamers, added weight and the combination against a control of no deterrent in both fisheries.
In addition, we tested an underwater setting tube and line shooter on the Cod vessels. 
 
Incentives: sablefish IFQ fleet – paid for observer coverage; Cod open access – some ‘research fish’ and then 1-month during open access; pay for some observer coverage.



Lining Tube: 79%  Reduction Line Shooter: 54% Increase

Weights (28g/100m + 2 kg/100 m): 37% Reduction

Weights (4.5 kg/90m):
79% Reduction

Hand Bait - Sablefish

Autoline - Pacific Cod
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All treatments reduced seabird bycatch except the line shooter.  In the cod fishery, the lining tube and adding weight performed equally well with a 79% reduction in seabird catch rate.  Weighting was less effective in the sablefish fishery.



Paired streamers

Cod Sablefish
1999 n/a 88%
2000 94% 100%

Presenter
Presentation Notes
Paired streamer lines and the combination of PS + weight were the most successful in reducing seabird catch by nearly 100% in both fisheries. 



Conclusions
• Paired streamer lines

– Most comprehensive solution (all years, regions, fleets)
– Ineffective on shearwaters

• Single streamer lines 
– 71% to 96% effective

• No effect on target catch or other bycatch
• Weighting alone minimally effective

– Safety & extra work issues
– Setting speed influences distance astern gear available to 

birds – negate benefits of weight

Presenter
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We concluded that paired streamers were the most comprehensive solution for surface foraging seabirds but weren’t as effective on diving species such as shearwaters. 
There was no effect on target catch or other bycatch among the treatments.
And, adding weight was not as effective.  There are crew safety and extra work issues when manually adding weight to the groundline.  




Recommendations
• Paired streamer lines

- Performance standards - Aerial extent 40/60m
- Design specifications 
- Vary by vessel size, area fished and gear type 

• Industry peer system

• Expand regs to other Pacific coast regions 

• Pursue integrated weight groundline concept

Presenter
Presentation Notes
After getting input from industry and the agencies we recommended paired streamer lines with material and performance standards. Using reduction of catch rates and behavior information, we determined streamer lines need to be aloft astern to be effective and the required distances depend on vessel size, area fished and gear type.
 
These regulations were proposed in 2001 and finally implemented in 2004.
We also recommended that the existing industry peer monitoring system be expanded, that regulations extend to other geographic areas and that the industry should pursue the concept of integrated weight groundline with gear manufacturers.




ID 
Problem/

Goal

Recruit 
Collaborators

Industry
Managers
University

NGOs

Advisory
Body

Research
in context of

production fishing
-strict protocolsImplement

Voluntary/mandatory

Collaborative Conservation Approach

Recommendations 
& 

Future Research

Monitor & 
modify as needed

Presenter
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At this point, I’d like to revisit the approach diagram I showed earlier and insert a step that is frequently forgotten….that is, monitoring impact and evaluating success of the implemented measures. 
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For the demersal longline project there has definitely been an improvement.  Since 2002 (the year after the vessels were voluntarily implementing the proposed reg), catch has declined by nearly 73% when compared to the 1996-2000 time period. 



Progress?
• Paired streamer lines

- Performance standards - Aerial extent 40/60m √
• Industry peer system -
• Expand regs to other Pacific coast regions √

• Pursue integrated weight groundline concept √

Presenter
Presentation Notes
So, in terms of catch reduction, PS are working pretty well. 
The peer monitoring system has not been expanded to my knowledge. However, Regulations were implemented in British Columbia based on these results, streamers have been distributed to US west coast longline fishers and integrated weight longline gear research has been pursued in New Zealand, Chile, Russia and Alaska. 



Integrated Weight Research

• July to December 2005
• Treatments: Control, IW, 
PS, PS + IW

Presenter
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In 2005, we fished on 2 vessels in Alaska using 9.5 mm fiskevegn swivel line without weight and with 50 g/m of lead integrated into 2 strands.  I have samples if anyone is interested in seeing the gear later.
we compared integrated weight gear with paired streamers, the combination of PS +IW and a control of unweighted gear without streamers
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In both graphs, the x-axis is the treatment (control is their normal unweighted gear, IW is integrated weight gear, PS represents paired streamers deployed with normal gear and PSIW is the combination of streamers with IW gear. The y-axis in the upper graph is the number of birds per observation and in the lower graph, the number of bait attempts (or attacks) per minute. 
In terms of bird behavior, expressed as abundance and attack rate, there was very little difference in the control and IW gear; however, 
*As expected, paired streamers were highly effective at  removing birds from the area where they could access the gear.  
*In terms of catch rates (now the y-axis is number of birds per 1000 hooks), IW gear performed similar to PS reducing the catch rate relative to the control by 90% indicating that even though birds are making attempts at bait, they are less likely to be caught. 
There are a few vessels that are using this gear in Alaska but for now, the benefits don’t justify the cost for the whole fleet. 



Puget Sound Gillnet

• Julia K. Parrish, Loveday 
Conquest - School of Aquatic & 
Fishery Sciences, UW

• Puget Sound Gillnetter’s Assoc. 
•Nestucca Oil Spill Restoration 
Program
• WA Dept. of Fish & Wildlife 

Presenter
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The work we’ve done would not have been possible without a huge number of collaborators & cooperators.  The credit for any success really belongs to all of them. 



Alaska Demersal Longline 
Julia K. Parrish, 
Owen S. Hamel, 
Loveday Conquest –
School of Aquatic & 
Fishery Sciences, UW

INTERNATIONAL PACIFIC
HALIBUT COMMISSION



Alaska Demersal Longline 
Integrated Weight

Graham Robertson
Australian Antarctic Division

Aleutian Spray Fisheries



IW Line Light Streamer Line

Telescoping boom

Buoy Line Protector

Small Boat Mitigation



Alaska Pelagic Trawl



Questions?
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