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The Blob!

North Pacific surface temperature anomalies
Jan ‘15
e Anomalously warm waters 2014-2016 "
e Unusually stable pressure ridge
blocking storms and retaining surface
temperatures

Not sure which came first, the
Redicoulously Resilient Ridge or the blob?
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From presentation by Laurie Weitkamp
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Science

gcientists think Gulf of Alaska seabird die-off is
biggest ever recorded

# Author: Yereth Rosen @ Updated: September 30,2016 £ Published January 29,2016

2015-2016 Large Whale Strandings in the
Western Gulf of Alaska:

Whales

Mumber of Stranded Whales

Y 2016 [as of 5/12/16]

Analysis by Stephani Zador




Gulf of Alaska groundfish first-
wholesale revenue

GOA Groundfish Economics

M Pacific cod

\ i , Other Groundfish

* The 2016 Gulf of Alaska groundfish fisheries generated $354 million in first-
wholesale revenue which represents 15% of the Alaska groundfish value and
30% of the value of all commercial fisheries in the GOA

* The GOA groundfish fisheries support jobs on over 650 vessels with
approximately 23,000 crew weeks.

* The average annual first-wholesale revenue of P. cod over the past 10 years
(2007-2016) is $103 million.

Economic analysis by Ben Fissel



GOA Pacific cod
2017 Bottom trawl survey

e | owest estimate ever
1.96x108 fish and 107,324 t

* Precise estimate (0.117CV)

* 71% decline in abundance
since 2015 (83% since 2013)

* 8% decline in biomass
Since 2015 (78% since 2013)
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GOA Pacific cod
Bottom trawl survey

 Low density through surveyed area
e Some medium-low density along Alaska Peninsula
and south of Unimak Island

Pacific cod CPUE 2017
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GOA PaC|f|C COd IPHC longline survey 1997-2016
Other surveys

e 2016 Lowest

AFSC longline survey 1990-2017
e 53% decline since 2016

Relative population numbers (RPN)

ADFG trawl survey 1988-2017
e 2016 lowest




GOA Pacific cod
Bycatch in other fisheries

 Low catch rates of Pacific cod in non-target fishery

Pelagic walleye pollock fishery Shallow water flatfish fishery

Shallow water flatfish target fishery (Central GOA) Pcod bycatch
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GOA Pacific cod
Flshery data

Catch at < 60% of ABC

e Low CPUE in Central GOA all fisheries

e Low CPUE in pot fishery in Western GOA,
high CPUE for other sectors




GOA Pacific cod
Fishery data

* Poor condition for 2014-2017 in longline and pot fisheries for fish < 80cm
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GOA Pacific cod
Bio-energetics summary

* Warmer temperatures were throughout the year and water column

* Higher metabolism in warmer temps lead to higher forage
requirements

* Indications of lower forage amounts in 2015-2016

» Combination likely lead to higher Pacific cod natural mortality for
these years.



GOA Pacific cod
Assessment Model Recruitment

* :Low recruitment in the 2014-2016 | o s n2s

* 2014 lowest recruitment estimate in
time series at 0.14 x 109

* 2016 and 2015 second and third
lowest recruitment estimates

{

2000 2010




GOA Pacific cod
Assessment Model Spawning Biomass

* Lowest female spawning biomass in 2017
(47,326 1)

* Peak female spawning biomass in 1990
(190,4651)

* 2008 previous low at 54,470 t

* Build up in 2009-2012 based on large
2006-2008 year classes




GOA Pacific cod
Assessment Model Projections

* Projected to reach all-time
OW In 2020

—e—Projection ——B17.5

200,000 -~ B40

* Due to high mortality of the
2011 and 2012 age classes
and expected poor
recruitment 2013-2016

* Firstincrease expected in
2021 given mean recruitment
post-2016

Female spawning biomass (t)




MSA and Applicable Laws and Executive Orders

* MSA: All optimum yield amounts account for protection of marine ecosystems; all FMPs
identify and include measures to protect and enhance essential fish habitat; national
standards 1 (marine ecosystem), 8 (fishing communities), 9 (minimize bycatch)

* NEPA: Consider effects of Federal actions on the environment

* RFA: Consider effects of Federal actions on small business entities

= ESA: Ensure actions are not likely to jeopardize threatened or endangered
species or adversely modify critical habitat

* MMPA: Responsibility to conserve marine mammals

= EO 12866: Assess costs and benefits of Federal regulations

* EO 13175: Consultation and Coordination with Indian Tribal Governments

= EO 13186: Take action to implement the Migratory Bird Treaty Act




GOA Pacific cod

Ecosystem Approach in North Pacific Fisheries
What's different in the North Pacific?

Management System

* Based on 40 years of . —
cooperative research R s st

t . . :yggﬁﬁ?}(ﬁ;"g;:;ngases « Access fo scientists by all stakeholders
and adaptive : ‘

p Species and Quantitative Qualitative

m a n a g e m e n t Ecosysltem + Single species stock assessment

models + Life history descriptions

Assessm ents + Multi-species assessment models

+ Ecosystem models
« Bioenergetics models
+ Ecosystem indicators

Fishery dependent i : Environmental
+ NMFS Observer program + AFSC cooperative surveys + PMEL oceanographjc cbservations
+ NCEI satellite monitoring

+ ADFG fish ticket/logbooks + IPHC cooperative surveys

* ADFG Port Sampling + Independent research projects

(e.g. NPRB funded research)




GOA Pacific cod
Bringing it all together for GOA Pacific cod in 2017

What'’s different in the North Pacific?

Management System

* Perception of a shared Formal informal

- NPFMC » History of cocperation among stakeholders

responsibility among N il iy | e o s
- AFSC and AKFIl} databases |
stakeholders Species and ' ‘&

Ecosystem > §-
GRS €
Assessments ;ﬂnolt STJQC'QS assessment models

* Diverse expertise B

+ Bioenergetics models
+ Ecosystem indicators

e Communication
e Trust

+ ADFG fish ticket/logbooks + IPHC cooperative surveys NCEI atellite monitoring
+ ADFG Port Sampling + ADFG trawl surveys + Independent research projects
(e.g. NPRB funded research)




GOA Pacific cod B
Bringing it all together for GOA Pacific cod in 2017

Collaboration among researchers of diverse expertise with access to
extensive data sets

Development of a coherent story based on state-of-the-art
as_sdessment model, oceanography, bioenergetics, and ecological
evidence.

Frequent informal communication among all stakeholders to evaluate
consistency of findings with their experience

EarI?/ and wide communication of preliminary results through NPFMC
public meetings and the media allowing for managers and fishing
iIndustry participants time for planning and adaptation



GOA Pacific cod
Management result in 2017

e Recognition of severe decline in Gulf of Pacific cod abundance by
all stakeholder groups

* Buy-in and support of scientific findings by fishing industry
* Reduction of 2018 Allowable biological catch by 80%

Management System

Species and
Ecosystem 4 L R

* Single species stock assessment -Cosystem evaluation
Assessments foceks * Lifo history descriptions
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GOA Pacific cod
Future outlook




GOA Pacific cod _ <3
Future outlook .
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Pacific cod condition at length for bottom trawl survey
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GOA Pacific cod
Future outlook

* Weak La Nina through winter

and early spring then return to
neutral conditions

El Nifio

OISST 1-day Avg

1971-2000 base

World
+0.1°C

Equatorial Pacific
-04°C

SST Anomaly (°C)
Thursday, Jan 18, 2018

=
»+. .= ClimateReanalyzer

Northern Hemisphere
+0.2°C

Southern Hemisphere
+0.1°C

University of Maine | Climate Change Institute

North Atlantic
+05°C

North Pacific
+0.1°C



GOA Pacific cod
Under climate change?

* Climate models suggest the
endless summer conditions to be
more common in the future.

* Pacific cod recruitment appears
to be temperature limited.

* The long-term (+30 years)
outlook doesn’t look particularly
good for GOA Pacific cod.
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GOA Pacific cod
Status

B B

2018 ~ 21.5%

* 77% decrease in ABC from last
year’s projection

* Max ABC 2018 =19,401t
e Recommended ABC 2018 =
18,000 t

Max ABC 2019 =17,634 t
Recommended ABC = 17,000t

Authors’ recommended Model 17.09.35

2017

0.47
3a

426,384

91,198

196,776
78,711
68,872

0.652
0.530
0.530
105,378
88,342
88,342

2018

0.47
3a

428,885

98,479

196,776
78,711
68,872

0.652
0.530
0.530
94,188
79,272
79,272

As determined this year for:

2015
no
n/a
n/a

2016
n/a
no
no




Larval abundance is not correlated with recruitment

o
(o}

o
0

58

56

54

52

62

60

58

56

54

52

2009

-165

-160
2013

-155 -150

=145

-170

-145

™
(o}

o
©

58

56

54

52

62

60

58

56

54

52

} 2010
o,
- ik
Q, ", n :‘:?‘
Q™
T T | | | |
-170 -165 -160 -155 -150 -145
} 2015
! aéﬁ??*fb
AR
_ o ‘i"_. x
éﬁ?f o
- g W
G
T T | | | I
-170 -165 -160 -155 -150 -145

o™
w0

o
[fe]

58

56

54

52

62

60

58

56

54

52

_ 2011
w0
I | | | T
-170 -165 -160 -155 -150 -145
_ 2017 Rough Count (Preliminary)
_ 2
T I I I T
-170 -165 -160 -155 -150 -145



	Gulf of Alaska �Pacific cod
	The Blob!
	Anomalously warm waters 2014-2016
	Slide Number 4
	Anomalously warm waters 2014-2016
	GOA Groundfish Economics
	GOA Pacific cod�2017 Bottom trawl survey
	GOA Pacific cod
Bottom trawl survey
	Slide Number 9
	Slide Number 10
	GOA Pacific cod
Other surveys
	Slide Number 12
	Slide Number 13
	Slide Number 14
	GOA Pacific cod
The Blob
	Slide Number 16
	GOA Pacific cod �Assessment Model Recruitment
	GOA Pacific cod �Assessment Model Spawning Biomass
	GOA Pacific cod �Assessment Model Projections
	Slide Number 20
	GOA Pacific cod �Ecosystem Approach in North Pacific Fisheries
	Slide Number 22
	Slide Number 23
	Slide Number 24
	GOA Pacific cod �Future outlook
	GOA Pacific cod �Future outlook
	Slide Number 27
	GOA Pacific cod �Future outlook
	GOA Pacific cod �Under climate change?
	GOA Pacific cod �Status
	Slide Number 31

