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1.2017 climate and oceanography

2. Review of 2016 crab-relevant
biological information




Current North Pacific Climate Highlights

Bond

Moderation and Transition

» Moderation of temperatures after
marine heat wave

» High sea level pressure in winter
with weak Aleutian Low, a
disproportionate response to
weak La Nifa

» Positive but declining PDO
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Wind
anomalies
from the
west,
enhancing
cooling

Suppressed
storminess in
EBS,
downwelling
favorable
winds in GOA

NCEP/NCAR Reanalysis

Sea Level Pressure (mb) Compaosite Ancmaly 1981-2010 climo

160W 1400 1200
Sep to Nov: 2016

Autumn 2016

T NOAAZESRL Physical Sci

NCEP/NCAR Reanalysis
ure {mb) Composite Anomaly 19

==zl Signature of
weak
Aleutian Low,
implies
wfilsuppressed
storminess,

#Mbut N flow ->
oot 7w 2017 coldest winter
in PNW

160W 140W
Jun to Aug: 2017

Surﬁmer 2017

From the NCEP/NCAR Reanalysis project



North Pacific atmosphere-ocean climate system
relative to past 2 yrs

North Pacific Climate Indices

ENSO “quiet state” compared
to recent

MU PDO positive with lower
magnitude (related to ENSO)

PDO

NPI implies deep Aleutian Low
NPI F/S, weak during W;
surprisingly strong response to
MECONN \veak La Nina

AO NPGO relates to chemical and
biological properties in GOA
and CalCOFI area. Negative—
reduced flows in Alaska and
CA currents

AO measures strength of polar
vortex. Positive = low pressure
over Arctic, high over Pacific
(45°). Mostly neutral recently
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EBS Cold Pool

Overland

Measured during the
bottom trawl survey

170w 166°w 162*w

Larger extent than
previous 3 years

Similar to 2013, with
smaller overall
extent

Degrees C




M2 Depth Averaged Temperature- May/July
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Temperature Comparisons

Stabeno, Overland, Lauth
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March Sea Ice
Stabeno, Duffy-Anderson
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Purple is young ice, newly-formed



Wind and ice
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2017 Oct Nov-Dec

——_

o SST projections
« NMME is average of 8 models

» Continuation of warm, with slight cooling in
EBS and GOA

Rt . Strongest positive anomalies in WBS

{ « 55-60% chance of La Nina, with weak PDO
temp pattern

2018 Jan Feb Mar






Temperatures below MLD

Domain Region Name an 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Coccolithophores
Ladd and Eisner

e Bloomin 2016

* Trophic implications —
smaller than diatoms ->
longer chains; less
desirable for
microzooplankton

* Negative impacts on
visual foragers

Percent
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preliminary estimate LOW

= Small copepods more prevalent
than lipid-rich large copepods or
euphausiids spring and fall
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e Fall 2015 and summer 2016 down
 End of recent boom?

« Jellyfish biomass influences: Ice cover, Fall 2016
spring/summer SST, wind mixing

» Large blooms can have predatory _ i
impact on juvenile and forage fishes : g
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Sponges

Sea whips
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Sea anemones

» Difficult to detect
trends due to
taxonomic
uncertainty within
groups

* May represent
changes in habitat
or variable field ID



0.04

# Habitat impacted by trawls

Habitat Disturbed - All Gears
Cumulative to December 2014
| ELERLY
B 1.01% - 2%

201% - 10%

W0.01% - 25%
B 25.01% - 50%
B 50.01% - 73.27%

)

New indicator

Based on Fishing
Effects model

Effects are cumulative
All gear types

Considers impacts and
recovery



Motile Epifauna survey biomass

e E2lpOULS
e OJctop
e Baircli
King Crab
e Opilio
e Se3 stars
ammmBrittle stars
e rchins dollars

cucumbers
—Snails
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= Spring wind forcing

= 2017 drift pattern was
mixed:

o) off-shore (unfav.)

~ T R then on-shore

: = more consistent with

below-average
recruitment years

= Only 2 years (2008 &
2015) with above-
average predicted
recruitment

4/1/2013 to 6/30/2013
4/1/2014 to 6/30/2014
4/1/2015 to 6/30/2015 2011-2015 Trend

0 increase by 1 s.d. over time window

O decrease by 1 s.d. over ime window

€» change <1 s.d. over window

¥ fewer than 3 data points



:* Pelagic forager biomass (fish 1000t) N
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Apex fish survey biomass

—P_ Cod

= Arrowtooth

= Kamchatka fl.

Gr. Turbot

=P Halibut

—Alaska skate

Above 30 year mean

Trend changed to
Increasing

Increase from 2009
driven by P cod



Walleye pollock

2005
Yiear

Yellowfin sole

Length-wesght resicual

Age 1 Walleye Pollock

MNorthern rock sole

Arrowtooth flounder

Length-weight residuals from
survey

Negative trend in cod since
2003 slowing?

Residuals positive for all but
ATF and pollock (average)

Age-1 and age-2+ pollock not
well correlated



Walleye pollock
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Stratum

Usually positive on
outer, especially
northern outer, shelf

Influential factors:
temperature, survey
timing, fish

migration.
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Bering Sea bottom
trawl survey strata
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= Sum of CPUESs of taxa, area-weighted, smoothed with
GAMS - 1982-2016

= 2014 was highest observed (pollock)

= Temperature influences abundance, catchability and/or
distribution of taxa



» Performance measure for sustainability of stocks selected for
Importance to commercial and recreational fishing

Alaska Fish Stock Sustainability Index (FSSI)

* No groundfish stock or stock
complexes are overfished or
subject to overfishing

» Overfished: Pribilof Island blue
king crab Year
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Jurisdiction Stock Number Overfishing Overfished Approaching
Group  of Stocks Over-

fished » Total possible score = 144

Condi-

tion O BSAI —

|\"'c:'s No Unk Undef | Yes No Unk L'ndel'l

NPFMC FSSI 36 0 36 0 0 1 32 3 0 0
NPFMC NonFSSI 20 0 29 0 0 3 26 0 0
Total 65 0 65 1 0 1 35 29 0 0

» Point lost for St Matthew blue king dropping below 80% Bmsy
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