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OUTLINE

O0Seaice 2017/2018

oFull recap of 2018

0Sea ice 2018/2019...similarities and differences
02019 conditions

0 Ecosystem responseagflective of:
32018 conditions
32019 conditions
3 cumulative impacts



2017/2018 unprecedented lack of sea-ice

what caused it?

Bond, Stabenc

1) Residual heat in the system

2) Persistenhigh pressure system

| Areal ice cover in the
Bering Sea

3) Anomalousvinds from the south




RECAP OF 2018

a tale of two regions

Southeastern Bering Sea

No cold pool.




RECAP OF 2018

a tale of two regions

Stabeno

Southeastern Bering Sea

No cold pool.
Reduced stratification (no salinity component).

Delayed bloom.




RECAP OF 2018

Recruitment Processe

a tale of two regions _
Alliance (RPA

Southeastern Bering Sea

No cold pool.

Reduced stratification.
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RECAP OF 2018

a tale of two regions

RPA, Roope

Larval pollock

Southeastern Bering Sea
.;-;?:-.'-J;:-.?- :
No cold pool. Q__- IR

Reduced stratification.

Larvae per 10 m°

Delayed bloom. <o e 1000

« 100 @ 5000
* 500 .1500{1

Low abundance/quality of zooplankton.

Walleye pollock

0.08

Larval fish production high; adult condition
continued decreasing trend.
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RECAP OF 2018

a tale of two regions ~ Alaska Maritime
National Wildlife Refuge

| Black-lgzged y:.mw St. George
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*71 Red-legged kittiwakes at St. George |
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Reduced stratification.

**1 Red-legged kitfiwakes at St. Paul
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Delayed bloom.

*1 Thick-billed m miures at St. George
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Low abundance/quality of zooplankton. oo s
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Larval fish production high; adult condition el R _
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Poor reproductive success for seabirds at
the Pribilof Islands.
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Subsistence ang@gommercial fishers

RECAP OF 2018

I
S -

a tale of two regions  ErET TR

2018 Hot Topicsipdate

Adult pollockwashed ashore in Bristol Bay in high
numbers and demonstrated unusual behaviors in 2018.

Fish dietsk AOA OB OA O dwinnérddngid Al 6
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therefore toxins could have played a role in the unusual ¥ e d §~3~ '

behaviors. 9 S ARS £+ Kodiak
: o QY Island

Comparisorsamples wereollectedduring BASIS 2018.
Diets containeceuphausiids and ag8 gadids typical for
the middle domainSamplesalso containedow levels of A
PSP; likely "background" levels and not high enough to ,,‘ ¢
cause mortality in fish. |



RECAP OF 2018

a ta|e ()f two regi()ns Ecosystem Conservation Offic

Aleut Community of St. Paul Isla

2018 Hot Topics update

The rat was found dead on June 30, 2019
after 10months of intensive effort by the
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RECAP OF 2018

a tale of two regions

Northern Bering Sea

Lack of sea ice; no ice algae to seed
p rOd u CtIVIty Small Copepods Large Copepods Euphausiids < 15mm

Weak stratification.

Zooplankton abundance low; large
copepodsEucalanus bungii.




RECAP OF 2018
a tale of two regions

Northern Bering Sea |
* Age-0 Pollock - NBS

T— = — e —e =g == = — 5 — — s 2= — 5~ = — —

Lack of sea ice; no ice algae to seedE=ga
productivity. | * Hemipgtall) - NBS

Weak stratification.

Zooplankton abundance low; large
copepodsEucalanus bungii.

. i . Juyenile Chinook salmon - NBS ' /\ |
Juvenile forage fish abundances low. | e SRV i e QD

| 7 All Juvenile salmonids (except Chinook) - NBS P /
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RECAP OF 2018

a tale of two regions

Northern Bering Sea

Lack of sea ice; no ice algae to seed
productivity.

Weak stratification.

Zooplankton abundance low; large
copepodsEucalanus bungii.

Juvenile forage fish abundances low;
adult groundfish biomass persisted.




RECAP OF 2018
a tale of two regions COASST an

regional partners

Northern Bering Sea

Lack of seaice; no ice algae to seed &
productivity. y ~ | Month

O May (N = 133)
95% TBMU/COMU

Weak stratification.
z i - Q June (N = 1140)
. g 7'7(«_‘ % 94% TBMU/COMU
Zooplankton abundance low; large Tad ] ‘ 1% BLKI
. < NI & - » © Juy (N =20¢)
copepodsEucalanus bungii. TN ! ' g | TixTEMUCOMY
I el | ' Gy 30% STSH
19% NOFU

Juvenile forage fish abundances low; &S/ : iy 29% FTSP
Y ' O August (N=67)

adult groundfish biomass persisted. RSN | A 28% BLK
- § 28% STSH
| ‘ 10% NOFU

Seabird dieoff event. | 10% TBMU/COMU
y I7I0 I6[0
Longitude (°W)




RECAP OF 2018

a tale of two regions

u % ~y L.y g - 3
Northern Bering Sea " o R S
h y h 7 e 4 \ , o A
:‘”\ N ¢ "\ ‘:' ‘:: £ .V - oy -’7.‘ 't\ )( A

Lack of sea ice; no ice algae to seed
productivity.

Weak stratification.

Zooplankton abundance low; large

Sea Ice in April 2018

copepodsEucalanus bungii. PRER NP o \ et

Juvenile forage fish abundances low; _ SO o
adult groundfish biomass persisted.

\,  cruise track

Seabird dieoff event.

Ice seal distribution shifted.
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similarities and differences

1,200,000
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Bering Sea Daily Ice Extent
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Data source: NSIDC Sea Ice Index, Version 3
Graphic by Rick Thoman, @AlaskaWx
Updated through May 11, 2019



YPOXATWYoXi OO1I POAAAAAIT O
similarities and differences

Thoman
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similarities and differences
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similarities and differences

Watson

. . __
Satellite-derived SST

| | EBS
0 Warm stanza 1i20032005driven | | |
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by conditions in MaiMay and
Jun-Aug.
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O In recent years, warmth has
persisted throughout the year.
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similarities and differences
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REFLECTIVE OF 2018

Gray whale _
Unusual Mortality Event D R

Gray Whale Strandings in 2019
N |Canada 10
Brent Pristalill | = . |us Total 122
Kodiak Is 3 P Alaska- 48

’ JUW 3,201 w ¥ Washington 34
X ‘ | | Oregon 6
California 34

Mexico

90 180
| |

*in order of reporting




REFLECTIVE OF 2018

Savage

Gray whale
Unusual Mortality Event

Preliminary necropsy results show evidence ¢
emaciation.
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REFLECTIVE OF 2018

Gray whale
Unusual Mortality Event

Preliminary necropsy results show evidence of
emaciation.

Annual migration of up to 20,000 km.

0 Summer and fall in the Bering and Chukchi
seas feeding.

Feed on amphipods, mysids, crab larvae.
Overwinter (mating, calving) along the west
coast of southern Baja California Peninsula.

O« O«
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REFLECTIVE OF 2018 AN e

regional partners

Short-tailed
shearwater dieoff
event

Beached Bird Relative Abundance: Pribilof Islands (Bering Sea)

1 Established: Jun-2006 W Observed —Baseline (range) Composition (all years)

1 6 beaches total (5 current) Short-tailed Shearwater: 55%

1 1009 surveys Tufted Puffin: 22%

| 1324 birds Northern Fulmar: 7%
Common/Thick-billed Murre: 6%
Crested Auklet: 4%

Composition (2019)
Short-tailed Shearwater: 97%
Narthern Fulmar: 1%
Common/Thick-billed Murre: 1%

1?0

PRIBILOF ISLANDS
Long term trends of
seabird dieoffs.
COASST beach surveys.
Standard methods since
2006.
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REFLECTIVE OF 201

0 Both species feed in the Bering Sea during summer:
3 gray whales are benthic feeders (e.g., amphipods)
3 shearwaters ar@lanktivorous(e.g., euphausiids)
0 Both species embark on long migratioesuth for breeding.
0The 2019 mortality events may reflect:
(1) 2018 feeding conditions in the Bering Sea,
(i) conditions experienced during the breedisgasonpr
(i) lack of avallable prey to complete the migration to the Bering Sea in 2019.



REFLECTIVE OF 2019
Ladd

T -

0 Small cold pool over the northern shelf.




Spring bloom timing

REFLECTIVE OF 201§

0 Small cold pool over the northern shelf.
0 Spring bloom earlier than lonterm average.

| @ NPP —satelite ®
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Nielsen



REFLECTIVE OF 2019

0 Small cold pool over the northern shelf.

0 Spring bloom earlier than lonterm average.
0 Zooplankton dominated by small copepods.
0 Jellyfish abundance increased.

Small Copepods (< 2 mm) - Spring Large Copepods (> 2 mm) - Spring

Britt, RPA

.| Jellyfish
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Latitude
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176°W 172°W 168°W 164°W 176°W 172°W 168°W 164°W 176°W 172°W 168°W 164°W
Longitude Longitude Longitude




REFLECTIVE OF 2019

0 Small cold pool over the northern shelf.

0 Spring bloom earlier than lonterm average
0 Zooplankton dominated by small copepod
0 Jellyfish abundance increased.

0 The 2019 drift pattern appears unfavorablé

with westerly winds.

7
4/1/2011 to 6/30/2011
4/1/2012 to 6/30/2012
4/1/2013 to 6/30/2013
4/1/2014 to 6/30/2014

Wilderbuer




REFLECTIVE OF 2019

Pacific cod

O Northern Bering Sea
3 Biomass +30% from 2017.
3 Abundance +52%.

3 Fish appeared healthy.

0 Southeastern Bering Sea
3 Biomass +2% from 2018.
3 Below the longterm mean.
3 Abundance +112%.
3 Indicates recruitment of agd fish.
3 Moved out of warm inner domain?
3 Westerly winds?

kg/ha

no catch

>0-1

>1-10

> 20-30
> 30-40
> 40

>10-20 e




®*1 Common murres at St. George
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REFLECTIVE OF 20 ;5 e

0 Small cold pool over the northern shelf.

**1 Thick-billed murres at St. Paul |
- T:..___/._*_jf:T:__—t_..__F_.:-__a,___r_!:_J_ '5.5:_'_,; __________ L

0 Spring bloom earlier than lonterm averagegs | | B _an

"] Blackpgeed kittiwals at St. George i i

0 Zooplankton dominated by small copepOd e S i —————

0 Jellyfish abundance increased. **1 Black legeed jitiwalesay St Pal ;

. _ P*"\:/T \Vé""_"\&""?i'/\'/‘\/" S

O The 2019 drift pattern appears unfavorabldgg A
with westerly winds. of T "/’x?”-"vf"t e e ﬁ

0 Seabird reproductive success at Pribilof [g mlgggmmﬁn{mtgt Pau P ;
Islands. Je I
"1 Red-faced comporants at 5t. Paul

Alaska Maritime S e e e e
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REFLECTIVE OF 2019

Alaska Maritime
National Wildlife Refuge

Successful breeding events occurred for fesditing speciesmiurresat St. George and red

faced cormorants at both islands) anaixed fish/planktoreating species (both species of
Kittiwakes at both islands).




REFLECTIVE OF 2019

0 Seabirds may have been successful at finding dnpt copepods and
euphausiids, even though abundances were low;

6 Competition for available prey may have been reduced as a result
shearwater mortalities and/or poor recruitment events for fish species;

0 Colonies at the Pribilof Islands may have benefited from northward shiftsm*
fish populations;

O Belowaverage coccolithophore bloom index for 2019.




Integrated Seabird Information

r 1.S.

FISH & WILDLIFE
SERVICE

N BB
sNGIRERIIL ©©

Alaska

)I OEEO UAAOG6O %AOOAOI |
Report, information was collected from a number of| &
sources to derive regional seabird summaries in the
southeastern and northern Bering Sea. The
synthesized information provides an overview of
environmental impacts on seabirds which are

Indicative of ecosystem productivity. RSP —— ( A SI

members!

: Aleut Community of St. Paul Islan
Ecosystem Conservation Office




REFLECTIVE OF
CUMULATIVE IMPACT

0 Groundfish condition increased in 2019 relativ
to 2018.

0 Condition was positive for all species shown.

O Large increases were seen for adult pollock,
Yellowfin sole, and Arrowtooth flounder.

3 possible shift to benthi@ominated system?

Length-weight residual

Length-weight residual
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Age 1 Walleye Pollock
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REFLECTIVE OF
CUMULATIVE IMPACT: "
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Length-weight residual
Length-weight residual

0 Groundfish condition increased in 2019 relativiEs H :
& Condition was positive for all species shown. e wE T wm e s

Year Year

Pacific cod

0.02: Jf

O Large increases were seen for adult pollock,
Yellowfin sole, and Arrowtooth flounder.

3 possible shift to benthi@ominated system?

Length-weight residual

2012 2016

Year



REFLECTIVE OF

CUMULATIVE IMPACTS

Ice seal
Unusual Mortality Event

Between 2018 and 2019, 282 ice seal s
carcasses (mostly young) were
reported from the Bering and Chukchi

seas.
Mortalities and decline in pup conditio
consistent with lack of sea ice for
pupping and nursing.

Competition for prey from groundfish.
Starvation attributed.

@ Body condition

(mass/standard length)

® Blubber thickness (cm)
of right-lateral hip

(22) (20)

2014

2016

2018

2.5

2.0

1.5

Boveng

* Linear regression on
effect of year

* Accounted for sex & date
* Small sample sizes

* Both independent
measures, showed a
significant negative trend




REFLECTIVE OF
CUMULATIVE IMPACTS

Walleye pollock

O Northern Bering Sea

3 Biomass-11% from 2017. oha "
éAbundance +59%. no catch sen]

>0-75

>100-150 "™

3 Indicates successful recruitment. . - 75100

> 150- 200
> 200-300
> 300

0 Southeastern Bering Sea
3 Biomass +75% from 2018.
3 Just above the longerm mean.
3 Abundance +53%.
3 Indicates movement of adult fish into
the region.




REFLECTIVE OF

CUMULATIVE IMPACTS

Walleye pollock recruitment forecasts for the 2018 year class

0 Temperature change index
3 Above average recruitment
3 cool summer conditions as ag@followed by warm spring as agefish.

O Surface silicic acid

3 Silicate concentrations high, but fish weights were below average.
0 Diet energy density

3 Note: euphausiids comprised >50% of ageliet.
0Age-0 energy density



REFLECTIVE OF

CUMULATIVE IMPACTS

lanelli

T A N = Bottom trawl survey
1 A U A O8 8 numbers-at-age _ _]l-%
= - c _—-'qq‘ e 7’_-1
O Anomalous February winds increased-shelf flow and 55;’@;11;%?
‘ 1994

upwelling conditions. Upwelling of productivity during I
winter may have subsidized energnansfer.

02 AAOCAAA AATTEAAI EOI AAAAO
has beerlow?

O Age-1 natural mortality estimate was at the lortgrm

mean (CEATTLE) demonstrating reduced predation of thg
2018 year class.




REFLECTIVE OF

CUMULATIVE IMPACTS

But...
0 75% increase in biomass from 2018 to 20109.

O Indicates adult fish moved into the region.

O Therefore, the 2019 year class may experience incre:
predation pressure from cannibalism.




OTHER INDICATORS

Cunningham

Bristol Bay sockeye salmon

D
o

0 2019 inshore run was 56.6
million

5
o

4th largest since 1963

Bristol Bay
Inshore Run Size (Millions of Sockeye Salmon)

Fish experienced positive
conditions at ocean entry in the
summers of 2016 and 2017, an
winters 0f2016/2017 and
2017/2018.
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OTHER INDICATORES

Commercial crab biomass

v d

0 Pribilof Islands and St. Matthew Island
BKC remain below lonterm means.

Tanner crab below lonterm mean.

O¢

Female snow crab above lofigrm
mean, but declined from 2018; males
below longterm mean.

O¢

Bristol Bay RKC remain well below leng
term mean.

O¢

Richar



