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Overview

e News Flashes
 Pacific Hake Assessment and MSE
o Mid-water Trawl revised analysis

e Science Update
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NMFS 2015
BREP Call for
Proposals

Please note the following
deadlines:

Pre-Proposal:
Thursday, April 16, 2015

Full Proposals:
Thursday, May 28, 2015

NOAA/NMFS

Office of Sustainable Fisheries
1315 East-West Highway
Silver Spring, MD 20910

(301) 427-8567

Derek.Orner@noaa.gov
http://www.nmfs.noaa.gov/by catch/

NOAA /7 NMFS
OFFICE OF

SUSTAINABLE

FISHERIES

ational Bycatch
Reduction
Engineering Program

2015
Call for Proposals

Request for Federal
Assistance (RFA)
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~ @hore Stock Assessments
Workshop

e |n Portland, March 31-April 2
o Attendees represented:
 Assessment Teams for black and china
rockfishes and kelp greenling
o Staff from WDFW, ODFW, and CDFW
e SSC, including all involved STAR Panel chairs
e Fishing industry
 Reviewed uses and limitations of available data
e Discussed options for modeling each stock
e Very productive exchanges
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2015 Pacific Hake/Whiting
Stock Assessment

As reported by the Joint Technical Committee
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Ove-rview of Pacific Hake/Whiting Data

2014 Coastwide catch = 301,573 t; (TAC (adjusted for
carryovers) = 428,000 t.)

No 2014 acoustic survey.

Ages in 2014 fishery consistent with expectations.



Pacific Hake/Whiting Catches
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Age 0 recruits (billions)

e 2008 and 2010 were good recruitment years

Estimated Recruitment

 Little information available about subsequent years
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Female spawning biomass (million million t)

Sensitivity to survey biomass analysis

 Removing extrapolation in 2012 and 2013 reduces
survey biomass resulting in smaller recent biomass.

—e— Base model j
—©— Modified 12 & "13 survey
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Forecasts and catch predictions

The 2015 coastwide (US + Canada) OFL is 804,576 t
 Slightly lower than last year.
o Sensitivity OFL is 628,361 t.

—e— Base model
—6— Modified '"12 & '13 survey
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Forecasts

* Population is predicted to be level or declining with any
fishing above 180,000 t.
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Probability

e Lines show 2016 probabilities relative to reference points at
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Ove-rview of Pacific Hake/Whiting Assessment

Stock status is high based on good recruitment in 2008
and 2010 combined with stable catches.

The catch limit based upon the median default harvest
rate calculated for 2015 is 804K/ 628K t

14
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Expectations for the future

Fishery in 2015 will depend on availability of fish in US
and Canada and distribution relative to bycatch species.

Biomass estimate from 2015 acoustic survey will be very
Important to 2016 assessment and catch advice.

Joint Technical Committee continues development of a
Management Strategy Evaluation.

More investigation into environmental links to patterns of
hake migration and distribution.

15
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PFMC Informational Report 4:
NMFS Report on Analysis of Seafloor Contact in
Midwater Trawls Engaged in the US West Coast
Pacific Hake Fishery

1. To what extent do midwater trawlers participating in Pacific
Coast hake fisheries fish within the EFH Conservation Areas?

2. Is it likely that midwater trawlers participating in hake fisheries
contact the seafloor during fishing, and how often?

3. What can we say about the significance of seafloor contact?

17
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P,
-901%

V Midwater trawler hauls within the EFH
S Conservation Areas

Straight connection b/w
start and stop assumed

Towline Length % Total
Proportion

Range for towline model
=3.7-11.9%

Table 4 18
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Figure 2

d Change through time in EFHCA hauls
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Likelihood that midwater trawlers
participating in hake fisheries contact the
seafloor during fishing.

Index -- benthic taxa in hauls
« ASHOP data, 2006-2014
* Rockfishes, flatfishes, sessile invertebrates,
thornyheads, skate, ‘other’
e (53 of 194 taxa recorded in hauls)
o Straight line tow assumed
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 Underestimation
 Escape from net, associated gear contact
 Qverestimate
 Between tow contamination
e Sensitive to:
 Animal behavior and habits
 True tow and touchdown location
 Thresholds for inclusion
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Hauls with Benthic Taxa

Hauls Benthic 1
22,823 4,311
100% 18.9%
Inside
EFHCA
2,711 422

15.6%
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Sensitive to Animal Habits

Benthic
Hauls Benthic1l Benthic1+2 1+2+3
22,823 4,311 4,412 5,246
100% 18.9% 19.3% 23.0%
Inside
EFHCA
2,711 422 440 522
15.6% 16.2% 19.3%

23
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P,
-90%

V Sensitive to Threshold for Tow Inclusion

BNt oF U

Straight connection b/w
start and stop assumed

Towline Length % Total
Proportion

Range for towline model
=3.7-11.9%

Table 4 o4
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Sensitive to Thresholds for

Inclusion

Total Hauls in EFHCA

Any Benthic Taxa

Threshold of 10 kg/ 5
individuals

2271

422

177

(Benthic rating of 1,
only)

25
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@ What can we say about the biological
7 significance of seafloor contact?

 Distribution across habitat types
» Differential ‘positives’ by specific conservation
area
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# Hauls
# Hauls w/
# Hauls Benthic w/ >10 kg

Inside ®  Benthic
Taxa Taxa

-
-
N

424 7 1.7% 2 0.5%
98 9 9.2% 5 5.1%
167 29 17.4% 4 2.4%
1 0 0.0% 0 0.0%
3 2 66.7% 2 66.7%
5 0 0.0% 0 0.0%
34 1 2.9% 0 0.0%
29 9 31.0% 1 3.4%
1 0 0.0% 0 0.0%
8 2 25.0% 0 0.0%
1 0 0.0% 0 0.0%
725 338 9
137 2 0
11 1

ALL EFHCAs Combined 2,711 522 19.3% 152 5.6%




Science, Service, Stewardship

Science Update

NOAA
FISHERIES
SERVICE



NOAA
FISHERIES
SERVICE

Dealing with under- and over-dispersed
count data in life history, spatial, and
community ecology

Heather Lynch 1, James Thorson 2, Andrew
Shelton @

1 SUNY, Stony Brook
2NWFSC/NMFS

Ecology, 95 (11): 3173-3180, 2014.
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Spatial, semi-parametric models improve
estimates of species abundance and distribution

Andrew Shelton!, James Thorson?, Eric Ward?,
Blake Feistl

1 Conservation Biology Division, NWFSC/NMFS
2 Fishery Resource Analysis and Monitoring Division,
NWFSC/NMFS

Canadian Journal of Fisheries and Aquatic Sciences,
71(11):1655-1666, 2014.
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NMFS 2015 BREP Call for Proposals







www.nmfs.noaa.gov/by_catch/bycatch_BREP.htm





‹#›

Approximately $2,500,000 could be made available for projects that address by-catch research as identified below:



1. Developing innovative and effective technologies, gear modifications, and/or improved fishing practices in commercial and recreational fisheries to reduce bycatch impacts.  Proposals that specifically reduce impacts to the following are encouraged:



Catch share fisheries [e.g. Northeast groundfish, Pacific halibut, Gulf of Mexico red snapper] – catch share programs are designed to improve the ecological and economic sustainability of fisheries by extending seasons, reducing market gluts, improving safety, and ensuring annual catch limits are not exceeded. In some programs, bycatch of some species is deducted from the allocations provided to individual fisher’s limiting their ability to harvest other species.  Proposals in this sub-priority should seek to facilitate full utilization of Individual Fishing Quotas (IFQs) within a catch share program.  



Protected species [e.g. sturgeon, sea turtles, salmonoids, marine mammals, alosids];



Highly migratory species [e.g. tuna, shark];



Fish stocks that are overfished, where overfishing is occurring, or are under prohibited species catch limits.  [e.g. bigeye tuna, Pacific halibut, Atlantic cod (Gulf of Maine), red snapper, striped marlin];



Seabirds [e.g. black-footed or Laysan albatrosses] 


2. Improved understanding and reduction of post-release and other indirect mortality, including barotrauma, predation, and unaccounted mortality in commercial and recreational fisheries including target and non-target species.

3. Determining the degree and nature of interactions, and developing techniques to reduce interactions, between fishing gears and corals, sponges, and other structure-forming invertebrates.

4. Conducting comprehensive international bycatch analyses or research which will inform conservation engineering in U.S. Fisheries.       



For further information about BREP and how to apply, please visit the Bycatch Reduction Engineering Program website at:http://www.nmfs.noaa.gov/by_catch/bycatch_BREP.htm or view the attached Federal Funding Opportunity.




You can download the application package and apply directly at http://www.grants.gov.  



3



Nearshore Stock Assessments Workshop

In Portland, March 31-April 2

Attendees represented:

Assessment Teams for black and china rockfishes and kelp greenling

Staff from WDFW, ODFW, and CDFW

SSC, including all involved STAR Panel chairs

Fishing industry

Reviewed uses and limitations of available data

Discussed options for modeling each stock

Very productive exchanges
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2015 Pacific Hake/Whiting
Stock Assessment

As reported by the Joint Technical Committee
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Overview of Pacific Hake/Whiting Data 

2014 Coastwide catch = 301,573 t;  (TAC (adjusted for carryovers) = 428,000 t.)

No 2014 acoustic survey.

Ages in 2014 fishery consistent with expectations.
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Pacific Hake/Whiting Catches 



Pacific Hake/Whiting Catches 





‹#›

Canadian catch has decline in recent years relative to US catch, due to variety of factors, potentially including availability of fish, market forces, processor capacity.



Coastwide catch in 2014 was 301,573 t, out of a TAC (adjusted for carryovers) of 428,000 t. Attainment of the quota was higher in the US at 83.5% relative to Canada at 33.5% of their respective allocations.
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Estimated stock status (relative to B0)
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The 2015 median relative spawning biomass 73.6% (with 95% interval from 34.3% to 149.8%). 



The spawning biomass in 2015 is estimated to have declined from 2014 due to fishery removals and natural mortality of the 2008 and 2010 cohorts which are now fully mature and no longer growing as rapidly as in previous years. 
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Estimated Recruitment

2008 and 2010 were good recruitment years

Little information available about subsequent years





‹#›

Dots are median estimated recruitment.  X’s are mean estimated recruitment. Blue vertical lines are 95% credibility intervals.  The dashed horizontal line is the median estimated R0. The grey band is the 95% credibility interval for R0.  



Note that R0 is average unfished equilibrium recruitment, thus it corresponds to the X’s (see that the X’s in 2014 , and 2015 are near R0 because there is no information).



Take away: 2010 far above average, 2011 well below average, too soon to tell about 2012 and beyond.
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Removing extrapolation in 2012 and 2013 reduces survey biomass resulting in smaller recent biomass. 

Sensitivity to survey biomass analysis





‹#›

The spawning biomass trajectory is similar, except in recent years. Mainly a reduction in size of 2010 and 2008 cohorts.
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Forecasts and catch predictions



The 2015 coastwide (US + Canada) OFL is 804,576 t

Slightly lower than last year.

Sensitivity OFL is 628,361 t.

Median = 804.576

Median = 628.361
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The blue shaded area is the 95% credibility interval for the 2015 catch determined using the default harvest rate.



Alternative model based on different analysis of recent survey years has default catch of 628,361 t.





11



Forecasts

Population is predicted to be level or declining with any fishing above 180,000 t.







‹#›



12



Metrics for alternative survey model



Lines show 2016 probabilities relative to reference points at different 2015 catch levels.
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Overview of Pacific Hake/Whiting Assessment 

Stock status is high based on good recruitment in 2008 and 2010 combined with stable catches.

The catch limit based upon the median default harvest rate calculated for 2015 is 804K/ 628K t
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Expectations for the future

Fishery in 2015 will depend on availability of fish in US and Canada and distribution relative to bycatch species.

Biomass estimate from 2015 acoustic survey will be very important to 2016 assessment and catch advice.

Joint Technical Committee continues development of a Management Strategy Evaluation.

More investigation into environmental links to patterns of hake migration and distribution.
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Seafloor Contact in Midwater Trawls Engaged in the Pacific Hake Fishery
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To what extent do midwater trawlers participating in Pacific Coast hake fisheries fish within the EFH Conservation Areas?

Is it likely that midwater trawlers participating in hake fisheries contact the seafloor during fishing, and how often?

What can we say about the significance of seafloor contact?

PFMC Informational Report 4: 
NMFS Report on Analysis of Seafloor Contact in Midwater Trawls Engaged in the US West Coast Pacific Hake Fishery
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Midwater trawler hauls within the EFH Conservation Areas

Straight connection b/w start and stop assumed











Range for towline model = 3.7 – 11.9%



Table 4
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Table 4. Comparison of number of hauls intersecting EFHCAs, depending on proportion of towline within the EFHCAs. This analysis includes all hauls regardless of whether or not they showed possible seafloor contact.
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Change through time in EFHCA hauls
			

Figure 2
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Figure 2. Temporal distribution of hauls inside EFHCAs, based on either deploy, retrieve or both haul points being inside EFHCAs. Percentages represent proportion of total hauls inside EFHCAs for all years and sectors combined. The trend line does not include the years 2006 and 2014 (blue diamonds) because 2006 represents a fraction of the year’s potential hauls and 2014 represents a spike in hauls (see text for discussion of 2014). 
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Likelihood that midwater trawlers participating in hake fisheries contact the seafloor during fishing.   





Index  -- benthic taxa in hauls

ASHOP data, 2006-2014

Rockfishes, flatfishes, sessile invertebrates, thornyheads, skate, ‘other’

(53 of 194 taxa recorded in hauls)

Straight line tow assumed
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Context



Underestimation

Escape from net, associated gear contact

Overestimate

Between tow contamination

Sensitive to:

Animal behavior and habits

True tow and touchdown location

Thresholds for inclusion

	









‹#›

Hauls with Benthic Taxa

		Hauls		Benthic 1				

		22,823		4,311				

		100%		18.9%				

		 		 				

		Inside EFHCA		 				

		2,711		422				

		 		15.6%				
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Sensitive to Animal Habits

		Hauls		Benthic 1		Benthic 1+2		Benthic 1+2+3

		22,823		4,311		4,412		5,246

		100%		18.9%		19.3%		23.0%

		 		 		 		 

		Inside EFHCA		 		 		 

		2,711		422		440		522

		 		15.6%		16.2%		19.3%
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Sensitive to Threshold for Tow Inclusion

Straight connection b/w start and stop assumed











Range for towline model = 3.7 – 11.9%



Table 4
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Table 4. Comparison of number of hauls intersecting EFHCAs, depending on proportion of towline within the EFHCAs. This analysis includes all hauls regardless of whether or not they showed possible seafloor contact.
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Sensitive to Thresholds for Inclusion
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What can we say about the biological significance of seafloor contact? 

Distribution across habitat types

Differential ‘positives’ by specific conservation area
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Figure 3. Proportion of underlying seafloor types or lithologies for haul portions inside and outside EFHCAs. Due to limited benthic habitat data coverage in deeper water, hauls occurring within the “seaward of the 700-ftm contour EFHCA” were not included in the inside EFHCAs category. The lower plot shows the distribution scaled between 0 and 100%, while the upper plot highlights the upper 20% of the range. Surficial geological habitat data source: Goldfinger et al. 2014.
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Differential indication of contact across CAs
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Table 6 from report. Hauls with benthic indicator species (Rank 1, 2 or 3) and inside (based on deploy point only) in each of 15 different EFHCAs.
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Science Update
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Dealing with under- and over-dispersed count data in life history, spatial, and community ecology



Heather Lynch 1, James Thorson 2, Andrew Shelton 2

 

1 SUNY, Stony Brook
2 NWFSC/NMFS



Ecology, 95 (11): 3173-3180, 2014.
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Lynch, H., J. T. Thorson, A. O. Shelton. 2014. Dealing with under- and over-dispersed count data in life history, spatial, and community ecology. Ecology, 95(11):3173-3180.



This figures shows the number of species in each bottom trawl tow 2003-2014 (with mean and CI, left panel), and the variance in the number of species (right panel).  It shows that around 34 N, there’s some not-understood process that causes tows to hit a greater variance of species than expected if they were occuring randomly (i.e., by a Poisson process)
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Spatial, semi-parametric models improve estimates of species abundance and distribution

Andrew Shelton1, James Thorson2, Eric Ward1, 
Blake Feist1

1 Conservation Biology Division, NWFSC/NMFS
2 Fishery Resource Analysis and Monitoring Division,
 NWFSC/NMFS

Canadian Journal of Fisheries and Aquatic Sciences, 
71(11):1655-1666, 2014.
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Shelton, A. O., J. T. Thorson, E. J. Ward, B. E. Feist. 2014. Spatial, semi-parametric models improve estimates of species abundance and distribution. Canadian Journal of Fisheries and Aquatic Sciences, 71(11):1655-1666.



This paper shows the spatial distribution of darkblotched rockfish estimated using a geostatistical model (left-most panel of insert) or our conventional stratified delta-GLMM (middle insert panel, where each shows density on a scale shows where blue is low density and red is high density).  It shows that the geostatistical model captures a substantial portion of variation of variation in density.  This analysis inspired my creating shared code to do geostatistical index standardization, which has been approved by the SSC for 2015 assessments and is being used for canary and darkblotched assessments.
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Decision table (depletion)






		Within model quantile						5%		25%		50%		75%		95%		 		50%

		Management Action						Beginning of year relative spawning biomass												Alt
Survey

		 		Year		Catch (t)														

		No   catch		2015		0		40%		58%		74%		93%		132%				60%

				2016		0		42%		61%		77%		97%		138%				62%

				2017		 		44%		62%		78%		100%		147%				64%

				2015		180,000		40%		58%		74%		93%		132%				60%

				2016		180,000		37%		57%		74%		94%		134%				58%

				2017		 		36%		55%		70%		92%		139%				56%

		2014   TAC		2015		428,000		40%		58%		74%		93%		132%				60%

				2016		428,000		32%		51%		68%		88%		129%				53%

				2017		 		25%		45%		60%		82%		129%				46%

		default
harvest
rule		2015		804,576		40%		58%		74%		93%		132%				60%

				2016		682,782		24%		43%		60%		79%		120%				44%

				2017		 		12%		32%		47%		69%		116%		 		32%
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Median from alternative survey sensitivity is shown on the right for comparison



Median depletion is declining at catch of 180K or higher
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Nearshore Stock Assessments Workshop

In Portland, March 31-April 2

Attendees represented:

Assessment Teams for black and china rockfishes and kelp greenling

Staff from WDFW, ODFW, and CDFW

SSC, including all involved STAR Panel chairs

Fishing industry

Reviewed uses and limitations of available data

Discussed options for modeling each stock

Very productive exchanges that will assist greatly in model development
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Decision table (fishing intensity)
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		Within model quantile						5%		25%		50%		75%		95%		 		50%

		Management Action						Fishing Intensity [relative (1-SPR)]												Alt
Survey

		 		Year		Catch (t)														

		No   catch		2015		0		0%		0%		0%		0%		0%				0%

				2016		0		0%		0%		0%		0%		0%				0%

				2017		0		0%		0%		0%		0%		0%				0%

				2015		180,000		24%		35%		43%		53%		71%				51%

				2016		180,000		23%		33%		41%		51%		70%				49%

				2017		180,000		23%		33%		42%		53%		72%				51%

		2014   TAC		2015		428,000		49%		65%		77%		90%		108%				87%

				2016		428,000		47%		64%		78%		91%		115%				89%

				2017		428,000		49%		68%		83%		99%		123%				96%

		default
harvest
rule		2015		804,576		73%		92%		104%		115%		131%				114%

				2016		682,782		67%		88%		104%		118%		138%				116%

				2017		 547,280		62%		86%		104%		122%		140%		 		120%







‹#›

Median Fishing intensity is greater than 104% for default harvest control rule because of time-varying selectivity (relative to selectivity that calculated the benchmark)

-- 100% fishing intensity catch in 2015 is 730,000 t
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Metrics for base model

Lines show 2016 probabilities relative to reference points at different 2015 catch levels.





‹#›

Metrics for base model

Lines show 2017 probabilities relative to reference points at different 2016 catch levels







‹#›

Metrics for alternative survey model

Lines show 2017 probabilities relative to reference points at different 2016 catch levels.







‹#›



List of 53 benthic taxa 

Table 2





‹#›

Table 2. List of 53 benthic taxa out of a total of 194 taxa observed in midwater trawl catches categorized by functional groups, and general degree of affinity for seafloor habitation, with 1 being the most benthic (depth in meters).
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Table 2





‹#›

Table 2. List of 53 benthic taxa out of a total of 194 taxa observed in midwater trawl catches categorized by functional groups, and general degree of affinity for seafloor habitation, with 1 being the most benthic (depth in meters).
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Appendix B Table 1





‹#›

Summary statistics for all potentially benthic taxa for all hauls combined (weight in kg).
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Appendix B Table 1





‹#›

Summary statistics for all potentially benthic taxa for all hauls combined (weight in kg).
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How often do midwater trawls contact the seafloor inside and outside of groundfish EFH Conservation Areas?

Inside EFHCAs for taxa with greatest seafloor affinity = 3.0% - 15.6%

Inside EFHCAs for all benthic taxa = 6.1% - 19.3%

Inside OR Outside EFHCAs = 18.9% - 23%, depending on seafloor affinity







‹#›

Proportion of the hauls inside EFHCAs only. Out of the 2,711 tows where >0% of the line length occurred inside EFHCAs, 422 of them had catch with group #1 taxa. In other words, out of the 2,711 hauls that occurred inside EFHCA (at least by this particularly line length criteria), 15.6% had some indication of bottom contact.
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Anemones A invertebrates 1 0 >2000
barnacles A invertebrates 1 0 >2000
basket star A invertebrates 1 0 2000
brittle stars A invertebrates 1 0 >2000
corals-bryozoans A invertebrates 1 0 >2000
Crabs A invertebrates 1 0 >2000
Dungeness crab A invertebrates 1 0 0 90 230
hermit crabs A invertebrates 1 0 >2000
lamp shells A invertebrates 1 0 >2000
sea cucumbers A invertebrates 1 0 >2000
sea pen-sea whip A invertebrates 1 0 >2000
sea stars A invertebrates 1 0 >2000
snail eggs A invertebrates 1 0 >2000
snail shells A invertebrates 1 0 >2000
snails A invertebrates 1 0 >2000
sponges A invertebrates 1 0 >2000
Aleutian skate B flatfishes 1 15 1602
butter sole B flatfishes 1 0 2 150 425
Doversole B flatfishes 1 80 200 500 1200
English sole B flatfishes 1 0 0 250 550
flathead sole B flatfishes 3 0 0 366 1050
petrale sole B flatfishes 2 0 50 300 550
rex sole B flatfishes 1 0 50 450 850
slender sole B flatfishes 2 9 90 350 1145
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turbot (greenland) B flatfishes 3 14 300 1000 2000
lingcod C lingcod 3 0 100 150 475
black eelpout D other demersal fishes 1 13 146 844 1300
blacktail snailfish group D other demersal fishes 1 61 400 2286 2286
eelpouts D other demersal fishes 1 0 >2000
pacific flatnose D other demersal fishes 1 350 500 950 3050
poachers D other demersal fishes 1 0 0 300 1300
pricklebacks D other demersal fishes 1 0 1195
quillfish D other demersal fishes 1 0 360
ronquils D other demersal fishes 1 0 825
slender codling D other demersal fishes 3 500 1967
snailfishes D other demersal fishes 1 0 0 >2000 >2000
wolf-eel D other demersal fishes 3 0 355
aurora rockfish E rockfishes 1 81 300 500 893
bank rockfish E rockfishes 2 31 100 270 500
blackgill rockfish E rockfishes 1 125 250 600 768
greenstriped rockfish E rockfishes 1 52 100 250 828
harlequin rockfish E rockfishes 1 49 100 350 558
quillback rockfish E rockfishes 1 3 9 147 275
red banded rockfish E rockfishes 1 49 150 450 625
rosethorn rockfish E rockfishes 1 25 100 350 550
sharpchin rockfish E rockfishes 1 25 100 350 475
stripetail rockfish E rockfishes 2 10 10 350 547
tiger rockfish E rockfishes 1 3 55 274 274
yelloweye rockfish E rockfishes 1 25 91 180 475
longspine thornyhead F thornyheads 1 400 500 1300 1755






image31.png

List of 53 benthic taxa






image32.png

shortspine thomyhead  F thornyheads 1 100 100 850 1524
unident. thornyhead F thornyheads 1 100 100 850 1524

sandpaper skate G skates 1 18 200 500 1050
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Taxon Group

invertebrates anemones 8 10 46 0.0 03 12
barnacles 1 2 2 06 06 06 .
basket star 4 3 8 0.0 0.1 0.1 0.2
brittle stars 3 4 6 0.0 0.0 0.0 0.1
corals-bryozoans 4 2 8 0.0 0.1 0.2 0.4
crabs 4 2 2 0.0 0.0 0.1 0.1
Dungeness crab 28 54 136 03 24 36.1 66.8
hermit crabs 1 2 2 0.0 0.0 0.0 0.0
lamp shells 1 3 3 0.1 0.1 0.1 0.1
sea cucumbers 7 4 20 0.0 0.1 03 0.8
‘sea pen-sea whip 37 98 343 0.0 03 35 11.8
sea stars 38 10 104 0.0 0.2 45 77
snail eggs 3 13 26 0.5 1.4 1.8 42
snail shells 2 2 4 0.0 0.0 0.0 0.0
snails 1 3 3 0.1 0.1 0.1 0.1
sponges 1 2 2 0.0 0.0 0.0 0.0
Aleutian skate 2 2 4 0.9 0.9 0.9 1.9
butter sole 1 3 3 0.7 0.7 0.7 0.7
Dover sole 862 735 16,823 0.2 73 272.6 6,333.2
English sole 98 75 684 0.2 25 26.4 2415
flathead sole 20 56 139 0.0 20 18.9 40.3
petrale sole 3 1 15 0.5 20 45 5.9
rex sole 2,418 8,838 201,723 0.0 16.9 1,620.4 40,803.9
slender sole 92 149 571 0.0 0.7 12.3 63.6
turbot (greenland) 2 2 3 1.1 1.9 2.8 3.9
Il lingcod 942 82 4,154 05 20.1 4472 18,9033
ler demersal black eelpout 1 2 2 0.2 0.2 2
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Taxon Group

blacktail snailfish 2 2 2.0 2 4 03 03 03 06
group
eelpouts. 428 1 85 188 3,626 0.0 1.0 547 415.2
Pacific flatnose 6 2 23 4 14 0.2 0.5 0.9 3.0
poachers 4 2 10.3 31 4 0.0 38 15.2 15.3
pricklebacks 7 2 33 7 23 0.0 0.0 0.1 03
quilifish 4 2 38 6 15 0.0 0.1 0.2 0.4
ronquils 6 2 37 12 22 0.1 0.5 1.2 3.1
slender codling 1 2 20 2 2 0.6 0.6 0.6 0.6
snailfishes 180 1 41 43 742 0.0 08 105 1495
wolf-eel 1 1 1.0 1 1 1.7 1.7 1.7 1.7
rockfishes aurora rockfish 920 1 6.3 79 563 0.3 26 29.9 2376
bank rockfish 119 1 35 116 419 0.4 4.4 199.2 528.3
blackgill rockfish 42 1 37 18 156 1.0 58 26.5 2434
greenstriped 14 1 22 4 31 02 08 3.1 18
rockfish
harlequin rockfish 10 2 20 2 20 04 0.7 14 6.8
quillback rockfish 5 2 28 6 14 0.7 22 58 1.2
red banded 22 1 25 5 54 06 29 9.1 64.6
rockfish
rosethorn rockfish 6 2 65 19 39 04 16 41 96
sharpchin rockfish 65 1 62.3 3,588 4,049 0.2 13.8 764.7 897.3
stripetail rockfish 16 1 34 14 55 0.2 1.9 16.6 30.2
tiger rockfish 1 2 20 2 2 1.0 1.0 1.0 1.0
yelloweye rockfish 8 2 21 3 17 04 49 13.0 39.2
thornyheads longspine 177 1 38.9 803 6,885 0.1 47 97.2 830.5
thornyhead
shortspine 3,039 ] 87.8 4,401 266,781 0.0 23.0
thornyhead
unident. 44 0 3847 1,666 16,925 0.1 104.4
thornyhead
sandpaper skate 17 1 5 20 1.9
5,246 0 8,838 525,376 16.2
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