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Response to SSC comments (December 2023)

“...more focus on multi-year patterns...”

We continue to address biennial patterns, and shifts in ecosystem structure potentially related to either the step increase of
Eastern Kamchatka pink salmon as well as a shift in pelagic foragers now dominated by rockfish, which might be related but
not driven by climate. This year, we continue looking at diet shifts and fish condition.
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“...more focus on multi-year patterns...”
We continue to address biennial patterns, and shifts in ecosystem structure potentially related to either the step increase of

Eastern Kamchatka pink salmon as well as a shift in pelagic foragers now dominated by rockfish, which might be related but
not driven by climate. This year, we continue looking at diet shifts and fish condition.

“...encourages ESR authors to collaborate with other social scientists about other potential indicators...”
We continue to be a part of broader discussions on the identification of effective social and economic indicators and following
the recommendation by the GPT this year we will be meeting with staff from the Department of Labor Research and Analysis.
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Response to SSC comments (December 2023)

“...more focus on multi-year patterns...”

“...encourages ESR authors to collaborate with other social scientists about other potential indicators...”

“...SSC supports dedicated ecosystem studies in the Al... to see if predator/prey relationships have changed over
time...determine if observed changes reflect a broader transition in the ecosystem...”

“...survey the Al during odd years (when Kamchatka Pink salmon abundances peak biennially) would be valuable...”

“...the authors consider moving East Kamchatka pink salmon indicators and POP indicators into the report cards. For pink
salmon, it was discussed that additional information on biomass may be valuable...”



2024 Ecosystem Status Report — Aleutian Islands

Risk Table Assessment 2024
Environmental/Ecosystem
Considerations 1. Relaxation of prolonged warming
Sustained Level 2

Multiple indicators showing consistent

adverse signals a) across the same trophic 2. Gradient of mostly poor productivity in west to good productivity in east
level as the stock, and/or b) up or down
trophic levels
(i.e., predators and prey of the stock)

3. Few pink salmon, but this “low” year is now as high as previous high years
oAl Pacific cod eAtka mackerel

Sustained Level 1 4. Groundfish condition mostly poor throughout, even though environmental

No apparent ecosystem concerns related to conditions would predict otherwise
biological status (e.g., environment, prey), or
minor concerns with uncertain impacts on the
stock.

ePacific ocean perch @ g
oAl pollock -

eBogoslof pollock
*R&B rockfish &=
e Shortraker

e Other rockfish




2024 Al Risk Tables

Al Pacific cod

Atka mackerel

Sustained Level 2

Warm winter conditions

Lower amount of fish in diet since ~2010

Lower prey quality resulting in reduced fish condition.

Decreased consumption of Atka as prey due to lower availability of
Atka.

Sustained Level 2

Warm winter conditions

Smaller species in copepod communities

Deeper mixed layer: potential impact on availability of prey
in water column

Lower than average fish condition across the entire chain
Increased competition for prey (high rockfish abundance)



Noteworthy Decreasing trend in school enrollment
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Noteworthy

Changes in Pacific cod diets |l

Pcod diet

consumed prey
Diet composition hased on mean prey weight

Prey biomass vs

Fish condition
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e Less fish in diets 45N
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e Consumption of prey needs to be at least 1% of predator
weight

e Correspondence between Atka mackerel biomass and
total prey consumption

e Correspondence between total prey consumed and fish
condition

e Atka mackerel biomass drives fish consumption in
Western, Central Aleutians e higher temperature coincide
with lower condition

50°N



Noteworthy

Changes in Pacific cod diets |l

Pcod diet WAI

Diet composition based on mean prey weight

Prey biomass vs
consumed prey

Fish condition
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e Less fish in diets

e Consumption of prey needs to be at least 1% of predator
weight but of adequate caloric value?

e Less correspondence between Atka mackerel biomass
and total prey consumption

e Less correspondence between total prey consumed and
fish condition — quality of prey may partly explain this?

e Atka mackerel biomass drives fish consumption in
Western, Central Aleutians e higher temperature coincide
with lower condition

170°E

180 170°W

543

542

A lﬁ%ﬁﬁwzy -

518 5194 #2155

.

541

180°

170°W



Changes in Pacific cod diets |l

Noteworthy

Atka mackere
W. Pollock
Totpreywgt

3% 2 g &
g o 3 g 2 4 £ 3
S E_ S5 % $8 %32
g3sde3 2858
d= £ 2355 E25 383 — *
IRt
i sorepasd o 19mpaid o se18m Aaud
se Em_mi Aaid |e30) ueaw x X M X
® ® R ® ® « o ©
I o () | zeoz
(7)) 020t
s W 7 § s
|l w0z 7)) | 9toz
| B 'l voe | vT10T
B oo | zto02
'l owe [ | 0T0T
800¢
T oot | 900z
00T 00¢
2002 200t
Bl oo | 000z
e B 661
B veor W vesT
- | Te6T
R 8 N 8 EY ©
g & &% & ° g§ 8 8

S1am 101epaid % se
Sam Aaid ueaw uo paseq uorysodwod 1Ain

Siam so1epaid %

W 00O0T ssewolg
18mpaid 94 se 13m Aaid )

se jydiam Aaid [e10) ueaw wM m m %
) g g g g
5 - N a = [ ] 202
B e § i o I o
070t
N | — 8102
U oo A Bl 910t
v10z L v10¢
z10z l croe
ot0z 0T0C
800¢
9002 900
$00Z ¥00¢
2002 200t
000z | oooz
— B et L
1 By veer veor
— DN W Test
5 & 8 % ¢ g 8§ g8 ©°
- B1am 101epaid o se ¥ -
wSam Aaid u_“_mm:._ uo paseq uolisodwod 1a1q 1 000T ssewolg
WSam soepaid % 18mpald 9 se 18m Aaid |
se yS1am Aaid [e103 ueaws X X X X
5 5 5 5 oo T
N ” - - 0 B vooc
T 1. oo e W woe
020c
. NI swe I st0¢
9tz A|n B otoc
mE S — 0
. 414 B oz
[ L . 0T0T 0T10T
800
e 9007 900¢
B B 002 00T
.l 2002 2007
| N 0002 0007
— I 661
| 66T B vestT
— T66T
§ ¢ & & ¢t g8 8 § °
- W8iam 101epaid 9 se @ b ~
1yS1am Aasd ueaw uo pasequorisodwod 181q W Q00T ssewolg
18mpaid o4 se18m Aaid ]
yS1am sorepaid 9
seySom Aaid |e101 uesw noM Wo. M m
g g g g g
< ™ ~ - S B veoc
] o L — R
0207 0coc
. 8102
. 910
| vT0?
[ .. 210z AWn B <oz
B 010
8007 800¢
[ Bl 5002
n 00z I 00T
I 2002 B oot
EEE EE 000z
L66T I L66T
nn i
Il 1661
& & % ¥ 8 8 8 8 ©
=1 ) < ~

Siam Jojepaid o se
1ySam Aaid ueaw uo paseq uolysodwod 121q

191p podd

W 000T ssewolg
Asad pawnsuod

SA ssewolq Aaid

Southern Bering Sea

2020

2010

Year

2000

1990

) 2 S g
2 3 8 S
s s

° 5
((B)ur) fenpisa. 3uBram-tpBusy

oo

NMFS Area
541
0.050

c

B}
((B)u) fenpisa1 yBiam-Busy

0025
000
025
0.050

2020

2070

Year

2000

1990

Central Aleutians.

2020

2010

Year

2600

1990

0.06

H 3 g
<

s S
((B)ur) enpisa1 uBiam-pBus

-0.061

!

2020

2010

Year

2000

1990

S ?
((B)un) fenpisas juBram-tBua

0.025
000
0.025{

uoIHPUOD Ysi4

-0.050{

[ veoc

o ceoe
020cC

— 810¢C
— 910¢
- v10e
— c10e

[ 0102
800C

900C

u 002
[4v4
- 0002
- L661
' 66T

- 1661

veoce

- 220e
0202

- 8102
— 9102
- vioe
" z21oe
0toze

8002

1 9002

[l vooe

! 2002

- 0002

- L661
. veet

[ 1661

1 veoc
- ceoe
020c

- 810C
— 910C
- v10e
- [4x4

u 0102
800C

9002

1 v00C

= [4vr4
- 0002

- L66T
' veet
- Te6T

] vecoe
— ceoe
02¢0cC

— 810¢C
— 9102
[ v102e

- ¢10e

u 0102
800¢

900¢

" 7002
- 2¢00¢
— 0002
— L66T
| veet

- 1661

[T} < ™
D dwa]

D L Wonog

NMFS 518, 519

NMEFS 541

NMEFS 542

NMEFS 543



Wang and Overland, Lemagie and Bell Climate

Aleutian Low Index JanFeb Mean
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Lemagie & Callahan, Howard & Laman Oceanography

data through 11-12-2023 Satellite SST

Western Aleutians Central Aleutians Eastern Aleutians  Warm winter throughout’ among 10 warmest winters
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Cheng

Biophysical conditions
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Some increased flows in WAI beginning of year

Currently below average in all three regions

Lower transport of heat, salt and nutrients through passes
EAIl influenced by GOA weakening of coastal circulation
and movement of eddies offshore related to the marine

heatwave (warm events in general with increased
upwelling) (Rallu De Malibran et al. 2024 )



Ostle & Batten

Biophysical conditions
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Continuous Plankton Recorder

Large diatom biomass in 2023: above mean for third year

biennial pattern — gone after 20127

Smaller size of copepod community potentially due to
warmer temperatures

below average since 2024

First year with above average meso-zooplankton biomass



Howard, Prohaska, Rohan

Fish Condition
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® Condition decreased across entire chain

e Atka mackerel condition decreased even in western
and central Aleutians

® Pacific cod, northern rockfish and Pacific ocean perch
below average condition since 2012

® Exceptions:

small pollock and southern rock sole

Werb and Rudnick, 2023. Remarkable changes in the dominant modes of North Pacific
sea surface temperature. Modified from Figures 1b and 3b.
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Pelagic Foragers: Western Al

Biomass of Pelagic Foragers and Apex Predators
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e Stable or increasing biomass of pelagic foragers
across the chain

® Slow decrease of apex predators, lowest and
decreasing biomass in Western Aleutians

Other related trends:

® Eelpouts, shrimp (common prey of apex
predators) decreasing across the chain

e Structural epifauna is either decreasing or stable
in the western and central Aleutians, sea pens
increasing in the east

® Low abundance year for Eastern Kamchatka pink
salmon, continuing cascading effects but more
moderate?



Rojek, Zador, Arimitsu, Lindsey, Ortiz and Kaler

Seabirds

Western Aleutians

Eastern Aleutians
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Seabird Reproductive Success

« Average or above for EAl seabirds: good foraging conditions in summer
for plankton and fish foragers; poor in WAI

Species
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Seabird Diets

Mostly capelin in the EAI, Atka mackerel in CAl, squid in WAI:

Buldir Tufted Puffin

1% 2%
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119’\ 7%
‘0
‘ Squids 19%
22% Pollock
64% Sand lance
® Prowfish 299%
Other

42%

Buldir Horned Puffin

Aiktak Tufted Puffin
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5% 6%
Atka mackerel Capelin
Sand lance 50% Pollock
Squid 34% Sand lance
Rockfish ® P.cod
Other Other



Sweeney, Gelatt

Steller sea lions
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Steller sea lions non-pups and pups:

e western Distinct Population Segments non-pup and pup
counts increased between 2008-2023

® Regionally:
Western Aleutians non-pups and pups declined,
Central Aleutians non-pups stable (but RCA 2,3 declined)
pups declined, RCA 5 stable

Eastern Aleutians non-pups and pups increased
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Rockfish as main pelagic foragers

Multi-year patterns

Million Tons

63% vs 34% of pelagic forager biomass with lifespan of 88-104 in 1991 and 2022 respectively
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NMME Forecast 2024

Last year prediction: sea ice should extend south of 60°N perhaps all the way to M2, largely borne out

60% chance of La Nina during January — March 2025,

Climate prediction center, NOAA https://www.cpc.ncep.noaa.gov/products/analysis _monitoring/enso_advisory/ensodisc.shtml

\Warm conditions for western Aleutians (NMME, Bond) for January - March

Ensemble indicates conditions should not be extreme relative to the past 20-30 years

Sea surface anomalies from National Multi-Model Ensemble
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https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml

Summary and implications

Jan — Mar among 10 warmest winter on record SST, cooler spring & summer except western Aleutian Islands; average bottom temperature
o~ Potential concern for winter survival and winter spawners; lower bioenergetic costs but cooler temperature are just average

>>)w Small copepod size, larger meso-zooplankton biomass (2023)
” More zooplankton but lower availability of large copepods as prey

‘ Eacific cod diets
consumption of prey >1% of predator weight coherent with above average condition, Atka mackerel main fish prey in WAI, CAI

Seabird reproductive success above average in EAI for plankton and fish-eating seabirds; poor for WAI
Indicates potential availability of prey and good foraging conditions for both plankton and fish eating groundfish in EAI,
but poor availability in prey in WAI

Rockfish dominance of pelagic forage fish biomass
, Potential for increased competition for zooplankton; Rockfish are now 64% of the guild biomass with lifespans between 88-104 which years
, less fish prey for apex predators, slow response to environment which increases ecosystem stability

Increasing Eastern Kamchatka pink salmon during both low abundance and high abundance years
In a low abundance year, EK pink salmon is similar to current P. cod stock, peak abundance in 2019 reached 350,000 mt

Slow trends in the western and central Aleutians: decreasing structural epifauna, decreasing miscellaneous fish
potentially less alternative fish prey in the system and decreasing critical habitat

Transition of the ecosystem to a state where rockfish are the main pathway of zooplankton into food web,
pink salmon export energy from the ecosystem.



Additional Information Available

Ecosystem Status Reports through 2024 are available here:

ESR Reports (1999-2024)



https://www.fisheries.noaa.gov/alaska/ecosystems/ecosystem-status-reports-gulf-alaska-bering-sea-and-aleutian-islands
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