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Motivation for salmon excluder 
development in the Bering Sea leading to 
btCwCΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ 9Ct му-01  (Figure 3)



Other motivations for EFP 18-03 

Increasing Chinook bycatch rates (based on 2013-2017 rates, figure 4 page 12)

tƻƭƭƻŎƪ ŦƭŜŜǘΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǿƘŀǘ ŜȄŎƭǳŘŜǊǎ ǿŜǊŜ 
in use, performance of those, opportunities for improvement? (NPFRF workshops 
in 2016 and 2017)

Perception that bycatch limits could be triggered; fishermen encountering Chinook 
salmon more frequently in years leading to 2018

Interest in examining whether adding lights to increase escapement actually 
increased escapement



Objectives of Salmon Excluder EFP 18-03

Objective 1: Work with BS pollock vessels (3HP categories) to improve excluder 
performance by making adjustments iteratively after reviewing results from prior 
season (start with excluder design each sector felt was most effective)

Objective 2: Collect time-stamped data on factors affecting excluder performance 
(e.g. light, water flow, amount of pollock moving through the net) and analyze to see 
how data correspond to escapements (aka covariate data analysis)

Note: Singular focus on Chinook bycatch reduction; all testing done during A season



EFP 18-03 tested advanced versions of flapper and over 
and under (O/U) salmon excluders
Note: Detailed drawings and construction plans for excluder designs available from 
John Gruver (jgruver@ucba.org)/Swan Nets.

Figure нΥ /ƻƴŎŜǇǘǳŀƭ ŘƛŀƎǊŀƳǎ ƻŦ ŜȄŎƭǳŘŜǊ ŘŜǎƛƎƴǎ ǘŜǎǘŜŘ ŘǳǊƛƴƎ ǘƘƛǎ 9CtΥ ǘƘŜ άŦƭŀǇǇŜǊέ όƭŜŦǘύ ŀƴŘ ǘƘŜ άƻǾŜǊκǳƴŘŜǊέ όάhκ¦έΣ 
ǊƛƎƘǘύΦ ¢ƘŜ ŦƭŀǇǇŜǊ ŘŜǎƛƎƴ Ƙŀǎ ƻƴŜ ǇƻǊǘŀƭ όƻǊ άŜǎŎŀǇŜƳŜƴǘ ƘƻƭŜέύ ǘƘǊƻǳƎƘ ǘƘŜ ǘƻǇ ƘƻƻŘΣ ŀƴŘ ǘƘŜ hκ¦ Ƙŀǎ ǘǿƻ ǇƻǊǘŀƭǎ όƻƴŜ 
ǘƘǊƻǳƎƘ ǘƘŜ ƘƻƻŘΣ ǘƘŜ ƻǘƘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ άǎŎƻƻǇέύΦ

mailto:jgruver@ucba.org


Vessels selected by NMFS for EFP 18-03 were: F/V Storm Petrel 
(< 1,800 HP category); F/V Destination (>1,800 HP category); 
C/P Starbound



EFP Objective 1:

Improve Bering Sea excluder performance through a series of tests.  Startin 2018 with the 

excluder each vessel category felt was most promising.  2019 and 2020 would test 

modifications to 2018 excluders based on performance results from Year 1. Changes to 

excluders to be based  on input from captains, John Gruver, Swan Nets.



How was excluder performance determined? 
Accounting for salmon and pollock escapement with camera 
ŘŜǇƭƻȅƳŜƴǘǎ ƻƴ ŜŀŎƘ Ƙŀǳƭ ŀƴŘ btCwCΩǎ Ŧǳƭƭ ǊŜǾƛŜǿ ǘƻ Ŏƻǳƴǘ ǎŀƭƳƻƴ ŀƴŘ 
pollock escapements

Examples of camera positions for different excluders

Figure 6: General camera placements for the O/U and Flapper excluder designs.



Tests on Starbound2018, 2019, 2020



{ǘŀǊōƻǳƴŘΩǎstarting point was an Winston flapper excluder with the 
additional escapement pathway at the forward edge of the regular 
flapper panel 



Year 2 for Starboundtested a Winston flapper with a different 
taper to the hood to create less vertical extension forward. 

The motivation for the change in taper to reduce the forward extension of the hood was based on video 
showing many Chinook lingering under the hood instead of swimming forward and out of the net.



Year 3 (2020) Diamond shaped cut outs were added to the port and 
starboard sides of {ǘŀǊōƻǳƴŘΩǎflapper excluder.  Additionally, the 
additional (Winston) flapper and hood were removed

To encourage more Chinook lingering in the hood to escape, diamond escapement 
portals were added in 2020.  Additionally, the Winston excluder was removed because 
very few Chinook used this pathway in the first two years of the test 



Chinook escapement rates for 
Starbound



StarboundResults (number of salmon and pollock catches 
ǿƛǘƘ ŜǎŎŀǇŜƳŜƴǘ ǊŜǎǳƭǘǎύΦ  bƻǘŜ ǘƘŀǘ ŜŀŎƘ ȅŜŀǊΩǎ ǊŜǎǳƭǘ 
includes testing over a full trip (pooled EFP and non-EFP 
catches)



Discussion of Starboundresults

Results in 2018 and 2020 have generally overlapping confidence intervals indicating 
Chinook escapement in the 31%-36% range. 

2019 Chinook escapement was only ~9%.  This result is significantly lower than other 
EFP years for Starbound. 

Side escapement portals in the hood in 2020 resulted in slightly higher Chinook 
escapement. The wide confidence intervals, however, indicate we cannot be certain 
this result is different from the 2018 excluder (w/o side escapement portals)



Tests on Storm Petrel 2018, 2019, 2021


