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Definition: Fishery Ecosystem Plan (FEP)

 The Councils can develop FEPs as a mechanism for
Incorporating ecosystem principles, goals, and policies into
their current fishery management structure.

* The objectives of fishery ecosystem plans are to:

1. Provide a clear description and understanding of the
fundamental physical, biological, and human context of
ecosystems within which fisheries are managed.

2. Direct how that information should be used in the context
of fishery management plans.

3. Set policies that guide development and implementation
of fishery management options.

@ NOAA FISHERIES



The complex interdependencies that
characterise the modern Anthropocene

ONSERVATION
DECIS |ONS

© www. dr suepillans. com PERFORMANCE INDICATORS (Regional Ocean
Plan)

Plaganyi, E.E. and E.A. Fulton. In press. The future of modelling to support conservation decisions in the Anthropocene Ocean. In: Levin, P.S.
& M.R. Poe. Conservation for the Anthropocene Ocean: Interdisciplinary science in support of nature and people. Elsevier
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Definition: Anthropocene

*a proposed epoch that begins when human
activities started to have a significant global
Impact on Earth's geology and ecosystems.

*The Anthropocene has no agreed start date,
but some scientists propose that, based on
atmospheric evidence, it may be considered
to start with the Industrial Revolution (late
eighteenth century).
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https://en.wikipedia.org/wiki/Epoch_(geology)
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Geology
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Industrial_Revolution

NMFS Climate Science Strategy (CSS)

«Science Centers acquire and distribute the
scientific information necessary to sustain
fisheries and their ecosystems for the benefit

of the nation.

*To continue to fulfill the mission in the face of
climate change, the Science Centers seek to
acquire and develop information needed to
understand, prepare for, and respond to
climate change impacts on commercial
fisheries.
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Ecosystem information
explained why walleye
pollock abundance
dramatically fell in the early
2000’s, leading to a 40%
drop in the quota for the
largest single fishery in the
US, and then rebounded.
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EXPLANATION:
Due to bloom
timing, large
crustacean
zooplankton benefit
from icy winters,
providing prey for
age-0 pollock to
enter their first
winter fat. With
Increased .
overwinter survival, *
recruitment is 1
enhanced.

In warm years, prey
have less lipid,
age- 0 pollock enter
winter in poor
condition, recruitment
down.
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NMFS CSS: Regional Action Plan
for each of the 11 LMEs

Goal: Improve efforts to identify and
adapt fisheries to climate change
By:
ldentify winners and losers
‘Adjust management advice based on Management
Strategy Evaluations (MSE), as necessary
ldentify and monitor thresholds in ecosystem
parameters signaling need to adjust
management strategies

www.afsc.noaa.gov/news/Reqgional action plan Bering Sea.htm
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http://www.afsc.noaa.gov/news/Regional_action_plan_Bering_Sea.htm

Climate vulnerability assessment:

Vulnerability Rank

--- will qualitatively assess
species vulnerabilities to climate
change,

--- currently underway,

--- uses expert elicitation
methods to quantify a species’
exposure and sensitivity to Moderate|  Low
expected climate change.

Very High Moderate

High Low Moderate

Sensitivity

Moderate Moderate

Low Low Low Low Moderate

Key — assign Exposure and
SenSItIVIty ratlng Low Moderate

Exposure

High Very High

Spencer, Hollowed, Nelson, Sigler, In prep.. Climate Vulnerability Assessment for
the southeastern Bering Sea..



Climate informed
stock assessment
and management

Modeling

o 12
| =)
2
4] 11
i
]
E- 10 £ 5.4
o= +
g 3
su |t
o P9
m
¥ O
= =
2 8
1™
1}
E 7
E
A
6 TTT TTT
— = M~ o m W MmN om0 s M O
b T T T ' N Nt N ' N 0 N . B L B L S S T |
[-ov= I o T - I o N - N - I anc I o< N - I o RN - I o T - I o
{5 IO ' N " Y ' N " N o AN ' N " AN " N " NN " AN ' NN " NN ' |

ORI o - @

| i cpgebiandl .

. ;
| o T U S S
e 2

| oo -«

“Hon R e

oo
o N NP T+ ©

L

Ecosystem
monitoring

e ot g A« €)

A prwdon e sk 19000 A

Aty « 0)
STk Bl M s feses ]
W2 (surveys)
‘an sl wve ot by Wl (W ,’\ﬂ.-\-'“ "'_\JE ey
20083073 Mt 36083612 Trond -
- ) e 1.0 e e s
© 11 e S —

stock dynamics without OA

24 M\
I N

: B
g =

8 \
2 - [\
s
=L J X
s 8 / N
= ¢ ) .
g 81/~
s FOA .
A o T
T e
2020 2040 22060 2080 00

Process
studies




Alaska Climate Project: ACLIM

Approach:

o examine current fishery
management approaches: which are
robust to future climate driven
changes

evaluate performance of additional
“climate-ready approaches

egenerate predictions of future
fishable biomass and recommended
harvest rates under climate change
and harvest scenarios
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. MATIONAL OCEAMIC AND
5 ATMOSFHERIC ADMINESTRATICHN

Alaska CLIMate Project

Anne Hollowed (AFSC, SSMA/REFM)
Kirstin Holsman (AFSC, REEM/REFM)
Alan Haynie (AFSC ESSR/REFM)
Stephen Kasperski (AFSC ESSR/REFM)
Jirn lanelli (AFSC, S5MA/REFM)

Kerim Aydin (AFSC, REEM/REFM)
Trond Kristiansen (IMR, Norway)

Al Hermann (UW JISAQ/PMEL)

Wei Cheng (UW JISAO/PMEL)

André Punt (UW SAF3)

FATE: Fisheries & the Environment
SAAM: Stock Assessment Analytical Methods

S5&T: Climate Regimes & Ecosystem Productivity
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Ocean Acidification Effects on Alaska Crabs

EXPERIMENTS DIRECTED TOWARD
UNDERSTANDING THIS DIFFERENCE
AND FORECASTING ABUNDANCE

Inhabits largely SAtU rated depths
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MSE results from model runs:

stock dynamics without OA
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We are no longer simply observers and users of

COnClUSiOnS' natural systems, but integrated components of the
] system

*Fishery management in US LMEs has ever
Increasing complexity due to the number of resource
users, conflicting mandates, and climate change

 Effective management will require relying on more
Information and a better understanding of process

e.g.
*Accounting for ecosystem interactions
Climate change
«Socio-cultural and governance considerations
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Bering Sea Crab
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