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Multi-stakeholder goals for fisheries management

@ Sustainability and resilience of food security
@ Sustainable economic growth and improved livelihoods

@ Abundant stocks to support healthy ecosystems
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Climate impacts are not evenly distributed

Number of exits by 2100
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Fig. 1| National loss of species. a,b, The number of species shifting out of each EEZ by 2100 under RCP 4.5 (a) and RCP 8.5 (b).
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Management is critical even when data is limited

>80% of fisheries in the
world are unassessed; likely
underperforming

* 90% of SSFs.

Understanding stock and
ecosystem health can help
overcome challenges in
data-limited fisheries.
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Resilience: living with climate change
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Climate Resilience

The capacity of a system to withstand, recover, adapt
or transform in response to a change.

High

of stressor impact




Enabling climate-resilient fisheries

=
'g‘ SSNAQPDD Climate Resilient Fisheries Working Group

PARTNERSHIP

FISH and FISHERIES - .

— — Nl

FISH and FISHERIES

{
| ——

ORIGINAL ARTICLE (3 OpenAccess @ @ ORIGINALARTICLE @ OpenAccess © @ © ©
Attributes of climate resilience in fisheries: From Diverse pathways for climate resilience in
theory to practice marine fishery systems

Jacob G. Eurich B4 Whitney R. Friedman, Kristin M. Kleisner, Lily Z. Zhao,
Christopher M. Free, Meghan Fletcher, Julia G. Mason, Kanae Tokunaga,
Alba Aguion, Andrea Dell'Apa, Mark Dickey-Collas, Rod Fujita,

Julia G. Mason, Jacob G. Eurich 4 Jacqueline D. Lau, Willow Battista,
Christopher M. Free, Katherine E. Mills, Kanae Tokunaga, Lily Z. Zhao,

Mark Dickey-Collas, Mireia Valle, Gretta T. Pecl, Joshua E. Cinner, Tim R. McClanahan, Christopher D. Golden, Anne B. Hollowed, Gakushi Ishimura,
Edward H. Allison, Whitney R. Friedman, Claudio Silva, Eleuterio Yafiez, Kendra A. Karr, Stephen Kasperski, Yuga Kisara, Jacqueline D. Lau,
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Enabling climate-resilient fisheries through knowledge co-production

Science for Nature and People
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Co-production of knowledge and strategies to
support climate resilient fisheries 3

Katherine E Mills &, Derek Armitage, Jacob G Eurich, Kristin M Kleisner,
Gretta T Pecl, Kanae Tokunaga
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Resilience of a giant clam subsistence fishery in Kiribati to
climate change

Jacob G. Eurich®+# () Aranteiti Tekiau®, Katherine L. Seto® (), Erietera Aram®, Toaea Beiateuea®,

Christopher D. Golden®" ), Bwebwenikai Rabwere® and Douglas J. McCauley®©

.? frontiers | Frontiers in Marine Science

A participatory climate
vulnerability assessment for
recreational tidal flats fisheries
in Belize and The Bahamas

Gemma Carroll*, Jacob G. Eurich>*', Krista D. Sherman”,
Robert Glazer®, Michael T. Braynen®, Karlisa A. Callwood?,
Adriel Castafieda’, Craig Dahlgren’, Kendra A. Karr®?,
Kristin M. Kleisner®, Virginia Burns-Perez", Sarah E. Poon®,
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EDF developed 5 climate resilience principles to guide |

fisheries reforms at the intersection between
sustainability and resilience

- | 5.

Good monitoring
Scientific assessment

Participatory and transparent
process

Secure access to a sustained yield



EDF developed 5 climate resilience principles to guide :, '
fisheries reforms at the intersection between
sustainability and resilience

| 1. Healthy habitats and population
connectivity

Resilient
fisheries

Reserve capacity
Acceptance of change
Humility and learning mindset

Avoid destructive feedback loops



EDF developed 5 climate resilience principles to guide
fisheries reforms at the intersection between
sustainability and resilience

Sustainable \. Resilient
fisheries fisheries

Climate
resilience
principles |

Climate resilient principles
— PRGBS R
1. Establish & promote effective

management & governance
2. Plan ahead for change
3. Enhance cooperation

4. Improve ecosystem & institutional
health

Promote fairness & equity




Better decisions

Scientific assessment is one of the keys to
sustainable fisheries management.

The Framework for Integrated Stock and Habitat
Evaluation (FISHE) is a step-by-step process for Y.
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Framework for Integrated Stock and Habitat Evaluation (FISHE)
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Framework tor Integrated Stock and Habitat Evaluation (FISHE)

It includes:
* Projecting future conditions and adapting
accordingly. R
_ . . . . Implementat.ion Conditions Setting
* Articulating clear fishery goals or objectives and Adaptation
* Assessing ecosystem and stock status (or _ Ecosystem
. ] . Interpretation Assessment
risk) using available data and local
knowledge
. . . . Detailed Vulnerability
* Choosing appropriate indicators, targets, Assessments I
and limits
* Creating harvest control rules to maintain o farvest Initial Stock
sustainable yields,
I i Isdeir;:trg:-gnacned Prioritization
* Choosing appropriate harvest control Reference
. . Points
measures to achieve fishery goals and
targets
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Key features of this framework
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* Process of designing the framework is
collaborative and stakeholder-driven
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* Local stakeholder knowledge is
incorporated into each step of the
framework
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* Flexibility to use multiple performance
indicators appropriate for species,
available data, and technical capacity
for data analysis

* FISHE process is adaptive to meet the

fishery where it is 3
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Belize Mexico

* Caribbean Spiny Lobster  Sinaloa Multispecies
* Queen Conch * Mero Multispecies
* Multispecies Finfish * El Corredor Multispecies
. . . Projecting
: Chlle CorVIna Implementation COI:::;:;::“S Goal Setting
o  Los Rios Multispecies Portugal and Adaptation
e Finfish * Octopus
J * Juan Fernandez Spain Interpretation Amammamant
< Multispecies Finfish G
_ * Gerret
* Chiloe Marmola Crab " Stock
: A:l:t_:h:]lonal Vulnerability
o == C U b a Asse::s:re):nts e
* Multispecies Finfish
LLJ P . .
T French Polynesia Harvest Intial Fishery
) _ ) Control Rules
W) . Recreat'lonal Fly Fishing e |
™ Indonesia Reference Polnts

* Lampung BSC
* Kaimana Multispecies
Philippines
* FMA 8 Multispecies
* FMA 1 Multispecies *Fisheries in italics are in the early stages of the FISHE process




Belize multispecies finfish case study
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Towards

a climate
re5|I|ent
multispecies

nfish
management
plan for
Belize
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Common name

Species hame

Group Identity

Mahi mahi

Wahoo

Marlin - white/ stripe
Swordfish

Yellowfin tuna

Cobia

Great amberjack

Schoolmaster

Coryphaena hippurus

Acanthocybium solandri

Kajikia albida/ Kajikia audax

Xiphias gladius

Thunnus albacares

Rachycentron canadum

Seriola dumerili

Lutjanus apodus

Mangrove/Mahogany snappel Lutjanus mahogoni

Sailor choice

Margate

Haemulon parra

Haemulon album

pelagic/migratory/ gear

opportunistic sling

Mullet Muguil spp.
® STk 6  Sardine Sardinella spp. bait for other fisheries
—— Sprat Sprattus spp.

Centropomus undecimalis

A Snook
gfﬁ;\@ Bay snook

Petenia splendida

R 7  Crana Cichlosomas urophthalmus habitat/traps/lines/nets

Tuba Cichlasoma synspilum

Blue-eye catfish (baca) Ictalurus furcatus

Spanish mackeral Scomberomorus maculatus

g Crevalle Caranx hippos pelagic/migratory/gear -
King mackeral Scomberomorus cavalla handline
Cerro mackeral Scomberomorus regalis
e Black grouper Mycteroperca bonaci

Goliath grouper Epinephelus itajara
9 large groupers

Yellow-eyed snapper

Deep water blackfin snapper

Southern red snapper

Lutjanus vivanus

Lutjanus buccanella

Lutjanus purpureus

Queen snapper

Vermillion snapper

Etelis oculatus

Rhomboplites aurorubens

Hyporthodus mystacinus

Tiger grouper Mycteroperca tigris
» Yellowfin grouper Mycteroperca venenosa
@‘ L0 Mutton snapper Lutjanus analis fished together, mutton
oo Red hind Epinephelus guttatus needs to be managed
}:\ 11  Hogfish Lachnolaimus maximus needs to be rebuilt

deep-slope fishery

Yellowtail snapper Ocyurus chrysurus

resilient and rebuild

i = 13
‘ Misty grouper ! Lane snapper Lutjanus synagris
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Fish baskets

A method of Prioritization:

Low Vulnerability

Moderate Vulnerability

High Vulnerability

CONSERVATION
SOCIETY .

. . Health
. Create baskets of species with Statusy
similar relative vulnerability to
fishing and current status
. |dentify fishing mortality targets for
each basket
Moderate
. Design harvest control rules and Status
measures to achieve the targets
Unhealthy
Status
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Additional 9
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Goal Setting
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Assessment
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Initial Fishery
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Fish baskets
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Fish baskets
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o Meed to Mave Data (daia that is necessary to conduct

a given method) * Marine Protected Area must be iately cited, to . . .
FISHE Step e St o et it e fm?mzl;hshitatsm quq;l;rsblga\f&m%;s c o Use the answers from your species data worksheets to determine which
to can . .
718 . @ e e Pl ?Egﬁlﬁﬁgzwi 4 ﬂmm rvdaint! L and ol assessment method(s) are most appropriate for your fishery.
to infer that pﬂpun?am inside are representative
(%) (Deta coukd be Nead lo Have or Nice to Have of unfished populations. Wisit hitpe//fishe.edf.ong/method-matrix

depending on relwant infarmatian

Questions | How will climete change Impact my fishery?

Ralevant Ecosystam vunerablityreslience Stock vuinerabilityresiience to Current leval of risk fac ‘General systam haalth and / or narabillty scores for

nfarmation b to climate change climate changa -x:}'a)mmﬁunr;gu;g _"*“’UM

Climate ‘Comprehansie Ecologieal

N } Methods ﬂnnmmhthdh mm wﬂd Am:lh'ﬂu Fesllience mm“ e Pmmhclﬂ\.a;tym
tequine o
Deta Assessment e L ekt tor Coral Rests Suscepibiley Ansiysls
-

Chmate Change Data

Dpservad and expscied systam charges

Obsaned and expacted impacts of thass shanges
an systerm

Knowiedge about tanget species iolerance of change

Knowledos about amat species pray and habital
neads

Social and Governance Data

Knowiedgs about social system structures,

capacities and namms

Fnowlange aboul povennanca Sysham struclres, |
procasses and accountability measures

Knowledge abaut scientific moniiering and adaptive

managament systen

Knowiedpe about economic system struciune, eb |
diversity ared feaibility

Biclogical Data

—0000

‘Comman Life-Histary Characteristics ﬁ
Natural Martality

Vo Bertalaitty paramatens
Catchatility

Ecosystern Data

Knowiadge about the structune of The acosystem a
AN SDBCEE COMMLnity
Hncradedge abicut nan-fisking activities that impact “
the system

Fishery-Dependent Data

0000000

Krowladge about how Tishany intanacts with stocks

Esfimated Stock SizsDagletion (]
Fishery-Indepandant Data
Soientific Survey Length Freguencies

Soiantific Survey Fish Densities

Seiendific: Survey Habiiat Distribution

Inasde No-Take Zomes/Masne Prolectad Areas”
Length Fraguancies

Fish Densities

Spatial Habitat Distribution




Low Vulnerability Moderate Vulnerability High Vulnerability

Fish baskets

« 47 species Healthy K ’; ’~
13 baskets |

» Defined through a
CO”aboratlve Moderate
ap p ro aCh Status

« UNCTAD 2022.
Towards a climate
resilient multispecies -
finfish management T
plan for Belize.
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Low Vulnerability Moderate Vulnerability High Vulnerability

Fish baskets

* 47 species Ll
* 13 baskets

» Defined through a ;
collaborative — o ——

Moderate T e S

approach Status

................

...............

« UNCTAD 2022.
Towards a climate
resilient multispecies -
finfish management Unhealthy
plan for Belize.

Status
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Low Vulnerability Moderate Vulnerability High Vulnerability

Fish baskets

« 47 species —_—
« 13 baskets |

» Defined through a
CO”aboratlve Moderate
ap p ro aCh Status

« UNCTAD 2022.
Towards a climate
resilient multispecies -
finfish management Unhealthy
plan for Belize.
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Fish baskets

47 species
13 baskets

Defined through a
collaborative
approach

UNCTAD 2022.
Towards a climate
resilient multispecies
finfish management
plan for Belize.
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Each basket has designated harvest controls

* |nput controls: Temporary ban,
closed seasons, license limits, gear ol A

Implementation Conditions Setting

restrictions, and expansion of no-

take Z0NES Interpretation 1 1 1 2
10

Ecosystem
3 Assessment

: Vulnerability
Qv Assessment

* Output controls: Catch limits, bag e
limits, size limits (minimum and/or .

S I Ot) 8 N e 5 Initial Stock

Harvest 6
Control Rules 7 Assessment
Performance
Indicators and  Prioritization
Reference
Points
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Belize: Stakeholder identified scenarios for harvest
control rules

Interpretation Management response

Average Total Length >
5-year average Total Length

Previous season’s catch >
5-year average Total Length

Average Total Length <
5-year average Total Length

Previous season’s catch >
5-year average Total Length

Average Total Length <
5-year average Total Length

Previous season’s catch <
5-year average Total Length




Framework for Integrated Stock and Habitat Evaluation (FISHE)
www.fishe.edf.org

Projecting
Future .
Implementatlon Conditions Goal Setting

and Adaptation

A framework that helps e v, ‘_.
address gaps in our T

- knowledge about f..,t
fisheries via 4%’:
participatory

- action and knowledge
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Framework for Integrated Stock and Habitat Evaluation (FISHE
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