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Who? EcoFOCI Program

Fisheries, ecosystem dynamics, and
climate change

Large Marine Ecosystems

Beaufort Sea

Where? Gulf of Alaska, Bering Sea,
Northern Bering Sea, Chukchi Sea, i R
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& West Bering Sea

What? General oceanography, algae,
zooplankton, young fish

East Bering Sea .




OBJECTIVES / APPROACH




W GULF OF ALASKA —

Regime shift and ecosystem reorganization
(1977 gadoid outburst)

Multi-year phenomenon that has persisted

Hypothesized related to physical shifts —
PDO alternations

Presumed to be cross trophic, bottom up
- time series data for LTL is less robust

REGIME SHIFT
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W GULF OF ALASKA — ANOMALOUS EVENTS

New marine heat wave forms off West Coast

A similar event began to take shape in 2014, resulting in Sea surface temperature anomaly
Anomalous event — One-offs dire conditions for sea life including salmon. It’s not yet (in degrees Celsius)
. . known whether the warm conditions this year will [ O
Marine heat waves (BLOB: 2015, continue or dissipate. | S S
2019?) =

Alaska
9 BERING -

Intense, punctuated, ocean heating
events

Short term phenomenon, transient m
Hawa‘:u:i- ?- 3 . . » 3 "} ;
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; : Blob forming New Blob
Hy_pOthes.lzed related to phySIC_a'I in September3014p_ 2 September 2019
shifts — high pressure over Pacific » v iy - ',A;,—Ga(
Basin |
Source: NOAA MARK NOWLIN / THE SEATTLE TIMES

Two “one offs” — cascading effects
How do we evaluate whether these may be leading to
regime shift?



W GULF OF ALASKA — larval fish production
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W GULF OF ALASKA — larval fish production
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W GULF OF ALASKA —larval fish production
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W GULF OF ALASKA —juvenile fish production
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W GULF OF ALASKA — zooplankton
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SE BERING SEA — REGIME SHIFT?

Ecosystem reorganization (2001-2005) é
Oscillating Control Hypothesis i
Hypothesized related to physical E
shifts — SE shelf sea ice 3

Multi-year phenomena - stanzas Baier, Duffy-Anderson

low ice extensive ice low ice

Warm — Cold oscillations
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SE BERING SEA - stratification & phytoplankton
(M2 mooring, 2019)
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Latitude

SE BERING SEA — zooplankton
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SE BERING SEA — larval fish production
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SE BERING SEA — oceanographic shifts
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SE BERING SEA — oceanographic shifts
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SE BERING SEA — settlement success
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SE BERING SEA — Regime change w:
events? A




NORTHERN BERING SEA — REGIME SHIFT?

FEB-MAR : BERING SEA ICE

Winters of 2018 and 2019
unprecedented

Dates of Maximum lee Extent
¥ January 1989 viarch L0 20 Marech 2012

17 March 2018 25 January 2019

L | 1 L | 1 1 L 1 L

S Lawrencs -
Island

agikap |

55 Bering Sea

180° 1767 1727 168" 164% 160°

o
o

o
o

©
S

£
X
o
T
-
c
()
=
x
Ly

0.2 === Historical Sea Ice Atlas (*Alaskan Waters)

1850 1875 1900 1925 1950
DATA i ko, Faitbank : |

P. Stabeno

1975
GRAPHIC:

2000

Z. Labe



NORTHERN BERING SEA — physics

Bering freeze up depends on Chukchi freeze up

Winters of 2018 and 2019

unprecedented
Number of days with
ice concentration < 30%
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NORTHERN BERING SEA — physics

Why is winter ice not advancing southwards?
Winds, Ocean Temperature

Occurrence of 31-day periods when winds are out of the south
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Changes in summer NBS Cold Pool

Influence on Fish?
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Abundance (metric tonnes)
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NORTHERN BERING SEA — spatial shifts
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NORTHERN BERING SEA — community changes

LARVAL FISH
COMMUNITIES

Red = warm water fishes
(ex: walleye pollock, YFS,
Bering flounder)

Blue = cold water fishes
(ex: Arctic cod,
Greenland halibut,
longhead dab)
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NORTHERN BERING SEA — Regl
Anomalous events?
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SOUTHEAST & NORTHERN BERI
management impacts?
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