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Thank you for the opportunity to be here today. Before jumping into the details of this project, it may be helpful to provide a little background. The incidental catch of seabirds in fisheries is an international marine conservation problem. Seabird life history characteristics, such as being long-lived, and having delayed maturity and low fecundity, make the viability of many seabird populations susceptible to increased adult mortality. 




Birds are attracted to fishing vessels because they provide a food source in the form of offal and bait.  In longline fisheries seabirds are caught when they attack baited hooks at the surface during gear deployment, become hooked and drown. Albatrosses, shearwaters, petrels and fulmars are the most frequently caught species and many of these are of high conservation concern. Although estimates of worldwide catch are lacking, it is likely that hundreds of thousands of seabirds are caught annually by both pelagic and demersal longline gear.
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(NMFS 2006)

In the Alaska demersal groundfish longline fisheries, annual seabird mortality averaged approximately 16,000 birds from 1993 to 2001. In 1997, mitigation regulations similar to those in place for southern ocean fisheries such as Patagonian toothfish, were initially proposed by industry and focused on preventing mortalities of the endangered short-tailed albatross. Since 2002, the catch of seabirds has declined by nearly 70%. This decline is primarily due to revised regulations based on the testing of streamer lines and adding weight by WSG in 1999-2000.     
·	In addition to total catch, catch rates, shown in yellow in the bottom panel, have declined on a similar trajectory. 





Our previous work demonstrated that adding weight reduced seabird bycatch rates by 37-76%; however, adding weight is more labor intensive and sometimes quite dangerous.  Integrating a large amount of weight into the longlines required collaboration with the gear manufacturers and several rounds of pilot testing.  This project is the culmination of a series of tests performed around the world on demersal longline vessels using autoline gear. 




Integrated Weight Groundline

Most Attacks 2m

2 m Seabird Access Window

2m

The ideal dynamic of adding weight to longline gear is to sink the line faster, deeper and closer to the vessel.  IW also allows the gear to sink evenly. A typical longline remains near the surface for some distance astern, say 100 meters, before reaching a target depth.  We’re using a 2-m depth but this could be increased depending on the species complex of birds.  This distance astern gear is within 2-m of the surface is what we’re calling the seabird access window.  IW gear reduces this access window and hypothetically reduces catch.




Objectives

• Minimize seabird catch rates 

• No negative impact on target catch

• No increase of bycatch of other taxa

• Evaluate using multiple criteria

Our objectives were to minimize seabird catch rates without negatively impacting target fish catch rates or increasing the bycatch rate of other taxa.  In this study we evaluated three mitigation scenarios using multiple criteria. We monitored: 1) the catch rates of target and non-target species including seabirds; 2) seabird abundance and attack rate; and 3) the sink rates of both gear types to determine the seabird access window described in the previous slide. We also evaluated the operational characteristics of each gear type by quantifying the frequency of tangles and relative breaking strength.




Treatments 
• Paired streamers (PS)

• PS + IW

• Integrated weight 
groundline (IW – 50 g/m)

• Control (UW; no deterrent)

Our treatments included:

·	paired streamers 
·	integrated weight groundline. 
·	the combination of PS & IW
·	and a control of no deterrent. 
·	Paired streamers are the regulatory standard in this fishery. Each streamer consists of a 90-meter main line with orange tubing (“streamers”) hung every 5-meters. Steamer lines must also achieve an aerial extent of 60m.




the IW gear has a string of lead beads incorporated into 2 of the 4 strands resulting in a weight increase of approximately 50 g/m. If anyone would like to see a sample, find me during a break.



Effort
Vessels 2
Time Jul-Dec 2005

Target P. cod
Location Bering Sea

Hooks 13,009,697
Sets (Total) 651
% sets / hooks sampled 94% / 48%

Gulls 173

Bird Mortalities (Total) 443

N. fulmar 215

Shearwater 49
Kittiwake 1

Laysan albatross 1
Unidentified 4

We fished on two longline catcher-processing vessels from July to Dec 2005.  Pacific cod was the primary target species and all fishing occurred in the Bering Sea. We deployed 13 million hooks.

Ø	We sampled almost all of the sets monitoring nearly 50% of the hooks per set.
Ø	Of the 443 total birds caught, most were northern fulmars and gulls. 





Analyses 

• Catch rates of birds & fish – GAM 
• Abundance/attack rates – GLM 
• Sink rates – LME 
• Breaking strength – ANOVA 

Different analyses were performed on each type of data we collected. 
·	Generalized additive models or GAM were used to determine treatment effects on catch rates of both birds and fish.  
·	Generalized liner models were used to compare seabird abundance and attack rates among treatments
·	Linear mixed effects models were used to evaluate factors influencing sink rates using data from time depth recorders; and 
·	An ANOVA was used to assess differences in IW and UW breaking strength.
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Neither total fish or cod catch differed among treatments. Treatments are on the x-axis and catch rates on the y-axis. All error bars are standard errors. Sample sizes are in italics.  




Treatment – Bird Catch
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We ran separate models for surface foraging seabirds, the combination of fulmars and gulls, and shearwaters, a diving species. Treatments varied significantly from the control for both groups, surface foragers in the top panel and shearwaters in the bottom.  Integrated weight alone decreased the catch rates of both groups by about 90%. For the surface foragers, none of the experimental treatments were significantly different from one another.  But, for shearwaters, the combination of IW+PS was significantly lower than each of the mitigation techniques alone.




Seabird Abundance / Attack Rate
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In terms of bird abundance and attack rates, treatments were also significantly different from one another but did not follow the same pattern as catch rates. 

·	Upper panels include average abundance and the lower panels are attempts at baits per minute or attacks. Surface foragers are displayed in the left panels and shearwaters are in the right. 
·	Unweighted & IW were not significantly different for surface forager abundance and attack rate for either species group. Both treatments with paired streamers were different than the control for surface foragers.  
·	And for shearwater abundance; however, shearwater attack rate was not different for the PSIW treatment.  
·	The take home message is that paired streamers push birds out of the area resulting in lower attack rates (w/ the one exception). 
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If we examine attack rate as a distribution of distance astern (on the x-axis), you also see a similarity of unweighted, control gear (turquoise) and IW (orange) for all three species. NOFU are in the top panel, gulls in the middle and shearwaters in the bottom panel.  

Ø	Sets with streamers (green and yellow) pushed the interaction much further astern where surface foragers cannot dive deep enough to access the bait although the streamers do not necessarily prevent shearwaters from diving on baits 
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To relate bird interactions at the surface with gear sub-surface, we used time depth recorders to evaluate sink rate. The integrated weight line, displayed in yellow, sank to 2-meters depth sooner than the control gear, shown in green, on both vessels. There were vessel differences in time to our 2-meters target depth but …
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when we account for the different vessel setting speeds, the gear is at the 2-meter depth at similar distances astern.  




Total Attacks
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When total attack rate (top panel) and location astern that gear is within 2-m of the surface (lower panel) are plotted together, you see that control gear is still available to birds beyond the aerial extent of the streamers. Nearly 90% of attacks occur within 60m astern. The attack rate distribution is not different for the IW gear but the availability of the gear near the surface is moved much closer to the vessel (well within the protection of streamers).  

·	While these results are compelling from a conservation standpoint, gear modifications must also be practical for them to be adopted by fishers.  





Testing breaking 
strength

We used a stable load frame to measure breaking strength of new and used unweighted & IW gear. 
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although the breaking strength of unweighted gear and IW were statistically different, the differential between unweighted and IW gear increased with use. The breaking strength of new gear is shown in white, blue is after 5-months of use and orange after 1.5 years of use.  The difference between the gear types among age croups increased from 64 to 180 kilograms of force.






IW Longline
BENEFITS
• Fewer snarls (↓50%)
• Better flow 
• Better memory
• Easy enforcement

DRAWBACKS
• Cost
• Rail reinforcement to 

handle added weight
• Vessel stability

Regardless of the differences in breaking strength, there were no real operational differences such as increases in parted gear. IW sets had fewer snarls, crew felt the IW had better memory & flow through the autoline system; and if adopted as a mitigation measure, enforcement and compliance are fairly easy (a vessel either has the gear or it doesn’t).  Drawbacks of the IW are cost which is currently up to 20% more than the unweighted gear although this could decline as market demand increases.  There is a need to reinforce rails where the gear is stored.  And there is potential for the added weight to affect vessel stability depending on the vessel’s layout.  






Summary
• Total & target fish catch – no effect
• Surface foragers – all ↓ catch rates 

similarly
• Shearwaters – all ↓ catch rates; IWPS best
• Behavior – poor proxy for mortality
• IW - positive addition to toolbox but…

– Appropriate for all vessel types?
– Use in combination with other tools?

To summarize…

·	None of the mitigation treatments affected total or target fish catch
·	All mitigation techniques significantly reduced the catch of both surface foragers and shearwaters.
·	Seabird behavior was a poor proxy of seabird mortality, especially for IW.
·	We conclude that IW gear is a positive addition to the seabird mitigation toolbox but may not be appropriate for all vessel types. 
·	In addition, the combination of IW & PS may be necessary in some fisheries with a high proportion of deep diving seabirds.
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