Interagency Halibut DMR Workgroup[footnoteRef:1] Recommendations [1:  Jen Cahalan (PSMFC), Jennifer Ferdinand (NMFS AFSC), Mike Fey (AKFIN), Mary Furuness (NMFS AKRO), Jason Gasper (NMFS AKRO), Ian Stewart (IPHC)] 

for GOA and BSAI Groundfish Fisheries
in 2022 and 2023 
Summary
This document provides halibut DMR estimates for in-season management of BSAI and GOA groundfish fisheries in 2022 and 2023 (Table 1), as recommended by the Interagency Halibut DMR Workgroup.
Other updates include:
1. Observer data and corresponding updated annual DMRs through 2020 
2. Updates on current research activity related to halibut DMRs
3. Additional workgroup comments and discussion summary

Introduction
Halibut discard mortality rates (DMRs) are reviewed each year as part of the North Pacific Fishery Management Council’s (Council) groundfish harvest specifications process and are used for in-season management of halibut prohibited species catch (PSC) relative to limits[footnoteRef:2] established for GOA and BSAI groundfish fisheries. DMRs are currently specified for twelve operational groups with unique combinations of area, gear, and handling characteristics that affect halibut mortality (see listings in Figure 1 and Table 1). DMRs are estimated based on observer data for eleven of the operational groupings while for the pelagic trawl fisheries, the DMR is fixed at 100% (see Table 1). Prior to Council specification, draft DMRs are updated by an interagency workgroup that includes staff from Alaska Fisheries Information Network (AKFIN), the Council, International Pacific Halibut Commission (IPHC), National Marine Fisheries Service (NMFS), and Pacific States Marine Fisheries Commission (PSMFC). The workgroup’s recommendations are reviewed by the Council’s GOA and BSAI Groundfish Plan Teams, and by the Science and Statistical Committee (SSC) along with other annual BSAI and GOA SAFE documents[footnoteRef:3]. [2:  https://www.fisheries.noaa.gov/alaska/sustainable-fisheries/alaska-groundfish-harvest-specifications]  [3:  https://www.fisheries.noaa.gov/alaska/population-assessments/north-pacific-groundfish-stock-assessments-and-fishery-evaluation ] 


DMR Estimation Methods
A detailed description of halibut DMR estimation methods was provided at the November 2016 Groundfish Plan Team meeting[footnoteRef:4] and those methods continue to be applied in the current update. Briefly, data are collected by onboard observers who sample halibut according to established protocols including physical examination of individual halibut just prior to the discarding event (see AFSC 2020 for details). Based on injury type and overall vitality, halibut are assigned to gear-specific condition categories (e.g., minor injuries, moderate, serious, among others) that correspond to fixed mortality probabilities derived from the literature (e.g., Clark et al. 1992, Williams 1997, and Kaimmer and Trumble 1998). [4:  http://npfmc.legistar.com/gateway.aspx?M=F&ID=45b7bd87-3d47-4bac-80d4-f769dd4fc74b.pdf] 

Expansion of condition data from samples to hauls, trips, and ultimately to the defined operational group is structurally consistent with the statistical sampling hierarchy. Expansion of discard estimates is done within each sampling strata (e.g., full coverage or gear-specific partial coverage) before estimates are combined across strata to produce fishery-level DMRs. 
Specified DMRs reflect average of the estimated DMRs for the two most recent complete fishing years. The appropriateness of different reference timeframes was evaluated by the workgroup and reviewed by the Plan Teams and SSC in 2016. A two-year period was chosen to keep PSC accounting consistent with recent DMR levels and fishery operational practices. Additionally, from a management/policy perspective, frequently updating applied DMRs may, in the presence of other contributing factors, provide incentives for operations to adjust handling practices to improve halibut survival.
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Figure 1.  Annual halibut DMR estimates for fishery operational types defined for halibut PSC management in GOA and BSAI groundfish fisheries.
Workgroup recommendations:  
[bookmark: _GoBack]The workgroup recommends the DMRs provided in Table 1 be used for in-season management of halibut PSC in 2022, noting that groundfish harvest specifications are for two-year periods, and these DMRs would also be specified for 2023 until recalculated for the 2023/2024 harvest specifications. Annual DMR estimates and additional supporting information (numbers of vessels, trips, hauls, and condition assessments) for the selected operational groups are provided in Tables 2-4. Note that pelagic trawl DMRs are not estimated, but are instead specified at 100%. In cases where data from very few vessels contributed to DMR estimates, proxy operational groupings with similar halibut handling characteristics were identified (see footnotes in Table 1). The workgroup recommends that the GOA non-pelagic trawl CPs use their estimated rate rather than a proxy rate as was done in previous years. The workgroup recommends proxy DMR values based on analogous fisheries for the following operational group: 
· The BSAI hook-and-line CV operational group would use the rate estimated for BSAI hook-and-line CPs. 
Additional workgroup comments
Deck sorting
As in previous years, the DMR estimates provided here do not pertain to deck-sorted halibut. PSC mortalities for deck-sorted halibut are accounted for through independent processes that are not part of the Council specification cycle. Because deck-sorted halibut do not enter the factory and are discarded relatively quickly, discarded halibut are presumed to have lower post-capture mortality. However, the presence of killer whales feeding on discarded halibut is a concern. Observers recorded 307 instances of marine mammals feeding on discards by Amendment 80 vessels in 2020, a 68% increase year over year (see Table 6). While some of this activity may be associated with non-deck-sorted hauls, this increase in feeding on discard interactions warrants further investigation. The Workgroup suggests that the methods used to estimate halibut mortality be reviewed with a particular focus on marine mammal feeding on discards. 
Directed halibut fishery
Halibut DMRs needed for calculating discards in the directed halibut fishery are also not provided here. Capture rates and DMRs for those halibut are addressed independently as part of the IPHC ’s stock assessment process. In characterizing commercial bycatch mortalities of halibut in regulatory areas off Alaska, the IPHC does use mortality estimates provided by the NMFS AKRO which are based on the specified DMRs. The Workgroup will be reviewing the current DMR estimation methods for potential use in assessing mortality in the directed halibut fisheries. 
Variance of DMR estimation
The Workgroup will be developing methods to estimate the variance of the 2-year DMR estimates with results not anticipated to be available before 2023. These variance estimates could help to inform the workgroup on the impacts of sample size and estimation methods on the uncertainty of the estimates. The current estimation methods have been in use for 5 years and hence data are now available to support this type of analysis. 
Pelagic trawl samples
For the pelagic trawl gear operational group, the DMR is fixed at 100% and samples from hauls on these vessels are not used in the DMR estimation process. The workgroup concluded that these data collections are no longer necessary; however, all other data collections related to halibut need to be continued (e.g., halibut length data).
Model based DMRs
The Workgroup supports continued research into the feasibility of modeling DMRs based on variables expected to impact post-capture survival (hook-release method, time-out-of-water). Using modeled DMRs would reduce the data collection burden on observers and would dovetail with the expansion of Electronic Monitoring. (see #4 in ongoing research).

Existing research related to halibut discard mortality
The workgroup looks forward to reporting on any research findings that could be incorporated into alternative calculations of DMR. The IPHC and FMA are currently conducting research in support of improved estimation of DMRs and halibut post-capture mortality. These projects are summarized below.
1. Survivability assessment of discarded Pacific halibut in excellent condition in the directed fishery (IPHC).
Survival of Pacific halibut discarded under commercial conditions was directly assessed by biotelemetric monitoring of released fish with the use of satellite-transmitting electronic archival tags equipped with accelerometers (sPAT tags). Post-release behavioral data were evaluated for 75 sPAT-tagged Pacific halibut that were at liberty for 2-96 days. Three fish were confidently inferred to have died after periods at liberty of 41-80 days and another three fish may have died 96 days after release; resulting in minimum and maximum estimated 96-day post-release discard mortality rates of 4.2% (range = 0.0-8.7%) and 8.4% (range = 1.7-14.6%), respectively. These ranges are consistent with the currently applied DMR value of 3.5%. 
Less severe injuries and nearly identical injury profiles were found in fish subjected to regulatorily approved removal methods (careful shake or gangion cut), while more severe injuries were observed in fish subjected to the mechanical hook stripper. Similarly, the approved release methods resulted in significantly greater numbers of fish in the ‘Excellent’ viability category, while the hook stripper resulted in significantly higher number of fish in the ‘Moderate’ and ‘Poor’ viability categories. 
Of three physiological blood stress indicators measured (cortisol, glucose and lactate) only lactate proved to have significantly different blood levels across release viabilities, with fish classified as ‘Dead’ having significantly higher blood lactate levels than fish in other viability categories (one-way ANOVA, F(3,502)=16.82, p<0.001). This is likely related to the fact that 89% of dead sub-legal fish had sand flea presence and these fish had presumably been struggling to get away from them while hooked. Pacific halibut exhibited a wide range in the blood levels of stress indicators (glucose, lactate and cortisol) that were largely not correlated to other biological or environmental variables. Similarly, no significant differences were found between the blood parameters and individual injury, or the severity of injuries incurred
These studies have received funding from the Saltonstall-Kennedy Grant Program NOAA.  The first manuscript from this research is currently in review at the Journal of North American Fishery Management: Loher, T., Dykstra, C., Simeon, A., Wolf, N., Harris, B.P., Hicks, A., Stewart, I.J., and Planas, J.V. Estimation of post-release mortality using acceleration-logging archival pop-up tags for Pacific halibut (Hippoglossus stenolepis) discarded from longlines. 
2. Capture of hook release method by electronic monitoring in the directed fishery (IPHC). 
A three-camera electronic monitoring (EM) system was installed on a longline chartered research vessel by Archipelago Marine Research. The EM system successfully captured imagery of the hauling station, fish stripper, and work area during gear retrieval from all sets. EM footage was reviewed by analysts at the Pacific States Marine Fish Commission for Pacific halibut release method, fish condition, and skate changes. Analysis of EM data revealed excellent (95%-100%) agreement between the actual release method used and that captured by EM, with careful shake, gangion cut and hook stripper being captured with an accuracy of 100%, 97% and 95%, respectively. Therefore, we can conclude that different hook release methods are almost perfectly captured by EM systems. More recent work has focused on investigating the ability to estimate individual Pacific halibut lengths from EM systems in the longline fishery. The previously captured footage has been used to generate fish lengths that are being compared to the actual measurements of Pacific halibut from the same skates of gear. These ongoing studies have received funding from the Saltonstall-Kennedy Grant Program NOAA.
3. Improving the characterization of discard mortality of Pacific halibut in the guided recreational fishery (IPHC).
Experimental test fishing was conducted in the summer of 2021 using charter recreational gear (12/0 and 16/0 circle hooks) and handling practices aboard charter vessels operating out of Sitka and Seward, AK. A combined total of 361 Pacific halibut were captured, sampled, tagged, and released. 
For all Pacific halibut captured, we recorded the time from hooking to release, length, weight, the injury code and release viability category using the standard IPHC criteria, and air and fish temperature. In addition, from each fish we collected a blood sample by caudal puncture, measured somatic fat content with the use of a Distell Fat Meter, took a picture of the hooking injury, collected a fin clip for genetic sexing and tagged the fish with an opercular wire tag prior to release. Eighty (80) Pacific halibut captured in IPHC Regulatory Area 3A were tagged with acceleration-logging survivorship pop-up archival transmitting (sPAT) tags instead of wire tags. These fish were selected from fish that were classified in the ‘Excellent’ viability category and did not have a blood sample taken to minimize handling-related stress. The deployed sPAT tags were programmed to be released after 96 days and we expect to recover the accelerometer data by 25 September 2021 or earlier (i.e. due to mortality or capture). Data will be analyzed to determine typical injuries and stress levels experienced by Pacific halibut released in the charter recreational fisheries, and to inform current DMR calculation methodologies. 
This ongoing project has received funding from the National Fish and Wildlife Foundation and the North Pacific Research Board.
[bookmark: _Hlk81472155]4. Model-based discard mortality rates based on alternatives to halibut condition data (FMA).
Previous research by FMA in assessing whether DMRs may be estimated from models that incorporate factors that impact post-capture mortality (e.g., such as time out of water, hook release method) showed promising results; however, the dataset included data from a limited range of fisheries. As a result, modeling results are not applicable to most fisheries (operational groupings) and additional field work will be conducted in 2022. In this study, observers will collect data from trawl vessels participating in a broader range of fisheries than those represented in the study data currently available. With additional data, well-trained models may provide reliable DMR estimates that can replace the need for observers to assess the condition of discarded halibut and may be applied to larger commercial fisheries. 
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Tables
[bookmark: _Ref50037382]Table 1.  Halibut DMRs specified for fishery operational types defined for halibut PSC management in GOA and BSAI groundfish fisheries in 2021 and workgroup recommendations for application in 2022 and 2023.
	Area
	Gear
	Operation
	2021 DMRs (specified)
	2022/23 DMRs (recommended)

	BSAI
	Pot
	All
	32%
	33%

	
	Hook-and-line
	CP
	9%
	10%

	
	Hook-and-line
	CV
	9% a
	10% a

	
	Non-pelagic trawl
	Mothership / CP
	84%
	84%

	
	Non-pelagic trawl
	CV
	59%
	62%

	GOA
	Pot
	All
	10%
	29%

	
	Hook-and-line
	CP
	15%
	15%

	
	Hook-and-line
	CV
	13%
	12%

	
	Non-pelagic trawl
	Mothership / CP
	84% b
	83% 

	
	Non-pelagic trawl
	CV
	69%
	69%

	
	Non-pelagic trawl
	CV-Rockfish Prog
	60%
	66%

	All
	Pelagic trawl
	All
	100%*
	100%*


a Based on BSAI HAL CP
b Based on BSAI NPT CP
*Fixed, not estimated
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Table 2. BSAI HAL and trawl vessels, trips, hauls, viability assessments and corresponding DMRs from 2010 – 2020 observer data. The bottom three rows for each panel provide the specified DMRs based on either  two year averages or interpolated values (*) from similar operations. Source: AKFIN Data.
	BSAI Hook and Line CPs
	
	BSAI Hook and Line CVs

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR

	2010
	33
	142
	1,913
	8,948
	9%
	
	2010
	
	
	
	
	

	2011
	27
	162
	2,188
	11,322
	9%
	
	2011
	
	
	
	
	

	2012
	30
	185
	2,596
	13,880
	9%
	
	2012
	
	
	
	
	

	2013
	30
	258
	3,435
	17,189
	9%
	
	2013
	
	
	
	
	

	2014
	28
	220
	2,962
	11,049
	8%
	
	2014
	1
	2
	5
	21
	21%

	2015
	29
	264
	2,889
	10,239
	8%
	
	2015
	1
	1
	1
	6
	4%

	2016
	29
	244
	2,245
	7,138
	8%
	
	2016
	
	
	
	
	

	2017
	27
	222
	1,934
	6,350
	9%
	
	2017
	1
	1
	1
	2
	4%

	2018
	23
	141
	1,065
	3,617
	9%
	
	2018
	2
	4
	17
	83
	4%

	2019
	20
	126
	695
	1,926
	9%
	
	2019
	1
	1
	5
	15
	11%

	2020
	18
	93
	434
	1,171
	11%
	
	2020
	 
	 
	 
	 
	 

	
	
	2020 Specs
	9%
	
	
	
	2020 Specs
	9%*

	
	
	2021 Specs
	9%
	
	
	
	2021 Specs
	9%*

	
	
	WG recom. for 2022 Specs
	10%
	
	
	
	WG recom. for 2022 Specs
	10%*

	
	
	
	
	
	
	
	
	
	
	
	
	

	BSAI Nonpelagic Trawl CPs
	
	
	BSAI Nonpelagic Trawl CVs

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR

	2010
	21
	134
	1,717
	7,375
	86%
	
	2010
	28
	89
	411
	2,151
	67%

	2011
	22
	108
	801
	2,363
	84%
	
	2011
	25
	117
	514
	2,972
	59%

	2012
	16
	67
	600
	1,410
	82%
	
	2012
	35
	127
	430
	2,228
	66%

	2013
	19
	93
	892
	2,868
	86%
	
	2013
	24
	129
	459
	2,090
	45%

	2014
	20
	66
	535
	1,928
	86%
	
	2014
	22
	169
	581
	2,780
	53%

	2015
	10
	22
	186
	463
	81%
	
	2015
	34
	146
	446
	1,977
	58%

	2016
	14
	96
	881
	3,685
	84%
	
	2016
	43
	163
	660
	2,677
	65%

	2017
	11
	61
	517
	2,003
	74%
	
	2017
	49
	205
	1,555
	10,199
	54%

	2018
	20
	165
	1,049
	2,426
	85%
	
	2018
	40
	165
	1,389
	11,085
	62%

	2019
	20
	164
	1,101
	2,879
	83%
	
	2019
	47
	177
	2,093
	16,781
	57%

	2020
	13
	90
	633
	1,580
	85%
	
	2020
	35
	139
	1,100
	9,063
	68%

	
	
	2020 Specs
	79%
	
	
	
	2020 Specs
	58%

	
	
	2021 Specs
	84%
	
	
	
	2021 Specs
	59%

	
	
	WG recom. for 2022 Specs
	84%
	
	
	
	WG recom. for 2022 Specs
	62%


Table 3.  GOA HAL and trawl vessels, trips, hauls, viability assessments and corresponding DMRs from 2010 – 2020 observer data. The bottom three rows for each panel provide the specified DMRs based on either  two year averages or interpolated values (*) from similar operations. Source: AKFIN Data.
	GOA Hook and Line CPs
	
	GOA Hook and Line CVs

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR

	2010
	13
	23
	243
	1,735
	9%
	
	2010
	2
	7
	27
	180
	7%

	2011
	8
	22
	328
	2,227
	8%
	
	2011
	1
	2
	9
	18
	5%

	2012
	5
	18
	75
	343
	18%
	
	2012
	2
	6
	42
	127
	27%

	2013
	8
	14
	121
	740
	10%
	
	2013
	11
	33
	165
	801
	16%

	2014
	9
	21
	321
	1,546
	9%
	
	2014
	10
	36
	123
	398
	8%

	2015
	8
	29
	430
	1,784
	9%
	
	2015
	19
	26
	97
	449
	14%

	2016
	9
	19
	203
	1,493
	11%
	
	2016
	19
	24
	69
	324
	23%

	2017
	10
	25
	258
	1,781
	13%
	
	2017
	14
	20
	80
	367
	19%

	2018
	4
	6
	32
	239
	9%
	
	2018
	18
	21
	74
	284
	8%

	2019
	7
	13
	54
	253
	20%
	
	2019
	18
	20
	52
	243
	19%

	2020
	3
	4
	7
	39
	10%
	
	2020
	3
	3
	6
	20
	5%

	
	
	2020 Specs
	11%
	
	
	
	2020 Specs
	13%

	
	
	2021 Specs
	15%
	
	
	
	2021 Specs
	13%

	
	
	WG recom. for 2022 Specs
	15%
	
	
	
	WG recom. for 2022 Specs
	12%

	
	
	
	
	
	
	
	
	
	
	
	
	

	GOA Nonpelagic Trawl CPs
	
	
	GOA Nonpelagic Trawl CVs

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR

	2010
	4
	14
	170
	569
	82%
	
	2010
	31
	106
	410
	2,256
	59%

	2011
	8
	18
	201
	903
	73%
	
	2011
	29
	76
	247
	1,558
	52%

	2012
	5
	8
	78
	591
	82%
	
	2012
	36
	138
	443
	2,726
	57%

	2013
	6
	18
	167
	424
	81%
	
	2013
	27
	48
	111
	533
	66%

	2014
	2
	12
	73
	164
	74%
	
	2014
	21
	35
	99
	487
	66%

	2015
	1
	1
	1
	1
	90%
	
	2015
	19
	33
	66
	346
	64%

	2016
	7
	13
	76
	232
	84%
	
	2016
	36
	94
	239
	1,433
	66%

	2017
	5
	38
	424
	2,367
	75%
	
	2017
	28
	59
	144
	778
	68%

	2018
	4
	25
	114
	709
	83%
	
	2018
	25
	46
	105
	641
	69%

	2019
	5
	40
	359
	1,669
	86%
	
	2019
	23
	64
	152
	1,022
	69%

	2020
	6
	40
	613
	7,543
	80%
	
	2020
	13
	35
	93
	515
	69%

	
	
	2020 Specs
	75%*
	
	
	
	2020 Specs
	68%

	
	
	2021 Specs
	84%*
	
	
	
	2021 Specs
	69%

	
	
	WG recom. for 2022 Specs
	83%
	
	
	
	WG recom. for 2022 Specs
	69%


Table 4.  BSAI and GOA POT and GOA Rockfish Program trawl vessels, trips, hauls, viability assessments and corresponding DMRs from 2010 – 2020 observer data. The bottom three rows for each panel provide the specified DMRs based on either  two year averages or interpolated values (*) from similar operations. Source: AKFIN Data.
	BSAI Pot CPs and CVs
	
	GOA Pot CPs and CVs

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR

	2010
	25
	62
	236
	616
	21%
	
	2010
	11
	23
	40
	179
	13%

	2011
	32
	87
	348
	1,259
	16%
	
	2011
	16
	51
	200
	1,067
	4%

	2012
	26
	78
	428
	1,502
	15%
	
	2012
	15
	67
	228
	1,070
	15%

	2013
	21
	45
	259
	491
	10%
	
	2013
	26
	56
	163
	363
	8%

	2014
	20
	52
	264
	498
	6%
	
	2014
	17
	31
	68
	179
	15%

	2015
	24
	78
	310
	723
	6%
	
	2015
	32
	82
	210
	895
	5%

	2016
	24
	66
	245
	424
	11%
	
	2016
	37
	62
	158
	732
	8%

	2017
	14
	33
	191
	335
	34%
	
	2017
	20
	25
	50
	168
	0%

	2018
	22
	34
	101
	197
	29%
	
	2018
	9
	11
	20
	69
	0%

	2019
	19
	28
	73
	140
	34%
	
	2019
	11
	16
	40
	82
	21%

	2020
	9
	13
	51
	60
	31%
	
	2020
	6
	10
	33
	128
	38%

	
	
	2020 Specs
	32%
	
	
	
	2020 Specs
	0%

	
	
	2021 Specs
	32%
	
	
	
	2021 Specs
	10%

	
	
	WG recom. for 2022 Specs
	33%
	
	
	
	WG recom. for 2022 Specs
	29%

	
	
	
	
	
	
	
	
	
	
	
	
	

	GOA Nonpelagic Trawl Rockfish Pgm CVs
	
	
	

	Year
	Vessels
	Trips
	Hauls
	Viabilities
	DMR
	
	
	
	
	
	
	

	2010
	14
	33
	54
	113
	55%
	
	
	
	
	
	
	

	2011
	14
	19
	33
	106
	55%
	
	
	
	
	
	
	

	2012
	15
	33
	63
	156
	56%
	
	
	
	
	
	
	

	2013
	16
	28
	50
	124
	54%
	
	
	
	
	
	
	

	2014
	12
	16
	23
	58
	44%
	
	
	
	
	
	
	

	2015
	10
	17
	30
	94
	70%
	
	
	
	
	
	
	

	2016
	16
	46
	108
	375
	41%
	
	
	
	
	
	
	

	2017
	17
	47
	99
	400
	58%
	
	
	
	
	
	
	

	2018
	14
	23
	57
	246
	47%
	
	
	
	
	
	
	

	2019
	14
	19
	29
	73
	73%
	
	
	
	
	
	
	

	2020
	12
	13
	29
	105
	59%
	
	
	
	
	
	
	

	
	
	2020 Specs
	52%
	
	
	
	
	

	
	
	2021 Specs
	60%
	
	
	
	
	

	
	
	WG recom. for 2022 Specs
	66%
	
	
	
	
	



Table 5. Total vessels associated with operational groupings and vessels in the electronic monitoring (EM) pool.
	AREA-GEAR
	SECTOR
	2015
	2016
	2017
	2018
	2019
	2020

	BSAI-HAL
	CP
	31
	32
	29
	26
	24
	21

	
	CV
	17
	13
	13
	13
	11
	15

	Total BSAI HAL
	48
	45
	42
	39
	35
	36

	GOA-HAL
	CP
	12
	12
	11
	7
	7
	4

	
	CV
	329
	326
	289
	283
	275
	214

	 Total GOA HAL
	341
	338
	300
	290
	282
	218

	Total All Areas HAL
	389
	383
	342
	329
	317
	254

	
	
	
	
	
	
	

	EM All Areas HAL
	16
	33
	61
	93
	187
	77

	% EM All Areas HAL
	4%
	9%
	18%
	28%
	59%
	30%

	
	
	
	
	
	
	
	

	AREA-GEAR
	SECTOR
	2015
	2016
	2017
	2018
	2019
	2020

	BSAI-POT
	CP,CV
	51
	59
	69
	82
	86
	101

	GOA-POT
	CP,CV
	116
	119
	129
	79
	90
	139

	Total All Areas POT
	167
	178
	198
	161
	176
	240

	
	
	
	
	
	
	

	EM All Areas POT
	0
	0
	25
	1
	51
	63

	% EM All Areas POT
	0%
	0%
	13%
	1%
	29%
	26%
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Year Hauls MM Feeding on Discards Percent

2020 16,527 307 1.86%

2019 19,707 183 0.93%

2018 18,438 113 0.61%

2017 16,199 142 0.88%

2016 16,340 15 0.09%

2015 14,312 7 0.05%

Table 6. Observed instances of marine mammals feeding on 

Amendment 80 discards in the BSAI.
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