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Introduction
This appendix documents the creation of the annual sex-specific size compositions for Tanner crab
bycatch in the groundfish fisheries used in the Tanner crab stock assessment model. In summary, annual
sampling data for size frequencies by sex, gear ("trawl" and "fixed"), and NMFS reporting area of Tanner
crab bycatch in the EBS groundfish fisheries was extracted from the NORPAC observer database (via
AKFIN). These observed size frequency data were then converted to crab year and scaled to total
estimated bycatch size compositions using year/gear/area expansion factors developed from total bycatch
estimates for 1991-2008 from the NMFS Alaska Regional Office's (AKRO) Catch Accounting
System/Blend database (Cahalan et al., 2009) and for 2009 to the present from the AKRO's Catch-inAreas database (via AKFIN).
Annual sex- and gear-specific size frequency data for Tanner crab bycatch in the ground fish fisheries was
also available from the NORPAC observer database for 1986-1990. However, total bycatch estimates by
gear and reporting area were not available to scale these frequencies to total bycatch size compositions, so
the previously-developed all-gear size compositions for 1973-1990 will continue to be used in the
assessment.

Size frequencies from observer sampling
Observers sampled Tanner crab bycatch in the groundfish fisheries to obtain sex and size information
starting in 1985. Observer coverage varied by year across target fisheries and gear types (Figure 1, Table
1), hence "raw" size frequencies (Figures 2-4) are not directly comparable across these categories. Here, I
assume it is valid to aggregate observations across target fisheries and to categorize gear types as "fixed"
(longline and pot gear) and "trawl" (pelagic, non-pelagic, and unspecified trawl gear) to obtain annual
sex- and gear-specific observed size frequencies by NMFS reporting area. These will first be converted to
gear/area-specific size compositions that sum to 1 when aggregated over both sexes, then they will be
scaled to total catch gear/area/sex-specific bycatch size frequencies, and finally they will be aggregated
across area to obtain total catch gear/sex-specific bycatch size frequencies.

Figure 1. Sample sizes from observer sampling for Tanner crab (> 24 mm CW) bycatch size frequencies
in the groundfish fisheries.
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Table 1. Sample sizes from observer sampling for Tanner crab (> 24 mm CW) bycatch size frequencies in
the groundfish fisheries.
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Figure 2. Raw (unscaled) size frequencies by 1-mm size bin from observer sampling for female Tanner
crab bycatch in the groundfish fisheries.
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Figure 3. Raw (unscaled) size frequencies by 1-mm size bin from observer sampling for male Tanner crab
bycatch in the groundfish fisheries.
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Figure 4. Raw (unscaled) size frequencies by 1-mm size bin from observer sampling for unidentified
Tanner crab bycatch in the groundfish fisheries.
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Estimated total bycatch
Estimated total bycatch abundance of Tanner crab in the groundfish trawl fisheries has declined since
1991 from a high of ~ 6 million crab to an average of about 500,000 since 2010, while bycatch in the
fixed gear (longline + pot) fisheries has remained reasonably constant at approximately 250,000 (Figure
5, Table 2). Estimated total bycatch biomass of Tanner crab has followed similar trends (Figure 6, Table
2).

Figure 5. Estimated total bycatch (in millions of crab), by gear type, from the CAS/Blend database for
1991-2008 and the CIA database for 2009-2015.

Figure 6. Estimated total bycatch (in 1000's t), by gear type, from the CAS/Blend database for 1991-2008
and the CIA database for 2009-2015.
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Table 2. Estimated total bycatch by gear type from the CAS/Blend database for 1991-2008. Numbers in
millions, biomass in 1000's t.
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Expansion factors
Expansion factors to convert from observed numbers of Tanner crab bycatch to total numbers were
developed on an annual sex/gear/area basis by weighting the estimated total Tanner crab bycatch by
gear/area by the sex/gear-specific fraction of crab observed for that gear/area combination (Figure 7).

Figure 7. Expansion factors from observed size frequencies to total bycatch, by gear type and reporting
area.

8

Total bycatch size frequencies
Sex/gear-specific annual total bycatch size frequencies were calculated by aggregating the sex/gear/areaspecific size frequencies over area (Figures 8 and 9). One point to note is that, relatively speaking, fixed
gear appears to capture more large crab while trawl gear captures smaller crab. This suggests that the
selectivity functions for trawl gear bycatch may be dome-shaped in many years, whereas those for fixed
gear may be more asymptotic at large sizes (i.e., more like an ascending logistic curve).
By gear type

Figure 8. Total female bycatch size frequencies, by year, gear type and sex.
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Figure 9. Total male bycatch size frequencies, by year, gear type and sex.
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