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Where we left off...the EBFM Road Map

Overall objective was to motivate a
dialogue on how EBFM can be
effectively applied in the Gulf of Mexico,
taking into account stakeholder views,
regional capacity, and the current state
of the science.

Science theme areas:
 Advancing stock assessments
 Tracking ecosystem trends
 Climate change
 Habitat considerations
 Multi-species interactions
 Spatial scales and connectivity

hls%é  Human dimensions
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Where we left off...the EBFM Road Map

What Is our destination?

A Fishery Ecosystem Plan (FEP)
outlines the social, ecological,

Vg institutional or economic objectives for
NOAA the region, and provides a decision
Jodals framework for meeting these objectives
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EBFM and FEPs

EBFM is “a systematic approach to fisheries management...that
contributes to the resilience and sustainability of the ecosystem;
recognizes the physical, biological, economic, and social interactions
among the affected fishery-related components of the ecosystem,
Including humans; and seeks to optimize benefits among a diverse
set of societal goals” (NOAA 2017) §s  The FEP ‘loop’

(Levin et al.
FEP provides a statement of those goals, il - 2019)
and a framework for addressing them - l

5. DID WE MAKE IT? 2. WHERE ARE WE GOING?
+« Compare monitoring » Articulate a strategic vision
data with predictions + Develop strategic objectives
LEARN » Analyze risks to meeting

Today: o R e
1 - We have a good foundation for an FEP 4

1.WHERE ARE WE NOW?

. . . 4. IMPLEMENT THE PLAN 3. HOW WILL WE GET THERE?
2 H OW Can We t th f d t t ’) * Work plan » Develop performance measures
= p u e O u n a IO n I n aC IO n . * Resources + |dentify potential management strategies
« Outputs + Evaluate consequences of alternative
s Timeline management actions

+ Select management strategy

.
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FEP foundations — historical context

Ecosystem Management Survey
Help us improve fisheries management.

Gulf of Mexico Fi
Management Co
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Rev Fish Biol Fisheries (2018) 28:667-691
hips:ifdoi.org/10.1007/51 1160-015-9525-2

@ CrossMark

REVIEWS

Monitoring programs of the U.S. Gulf of Mexico: inventory,
development and use of a large monitoring database to map
fish and invertebrate spatial distributions

Arnaud Griiss - Holly A. Perryman - Elizabeth A. Babeock - Skyler R. Sagarese -
James T. Thorson * Cameron H. Ainsworth * Evan John Anderson *

Kenneth Brennan - Matthew D). Campbell - Mary C. Christman -

Scott Cross - Michael D), Drexler - J. Marcus Drymon - Chris L. Gardner -

David S. Hanisko + Jill Hendon -+ Christopher C. Koenig - Matthew Love -

Fernando Martinez-Andrade « Jack Morris < Brandi T. Noble « Matthew A. Nuttall -
Jason Oshorne « Christy Pattengill-Semmens « Adam G, Pollack -

Tracey T. Sutton * Theodore S, Switzer

Last b
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Contents lisis available at SclenceDirect

Marine Policy

Journal homepage: www.elsevier.com/locata/marpal

Management challenges are opportunities for fisheries ecosystem models in
the Gulf of Mexico

David Chagaris™*, Skyler Sagarese”, Nick Farmer”, Behzad Mahmoudi®, Kim de Mutsert”,
Steven VanderKooy', William F. Patterson III%, Morgan Kilgow", Amy Schueller, Robert Ahrens®,
Matthew Lauretta”

“IFAS Mamsre (st Bislogien) Sapion and SFRC Pisheries and Aquusic Selaes Program, Undversicy of Flovida, Gainesvills, FL 32611, USA
© MOAA Nasional Mavie Fisheries Service, Soushess Rsheries Seience Center, 75 Virginia Beack Drive, Miond, FL 33149, USA

© NDAA/ Nasiaal Marine Fisherics Sarvice, Sauhenst Regional Office, 52 Pesersbeay, FL 33701, USA
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* Emvironmensal Seience and Policy, Gearge Moo Undversicy, Farfay, VA 22030, USA

* el Santes Marive Fisheries Commissiar, Ocean Springs, M5 39564, [5A

® SFRC Fcheries and Aquasie Soiemees Pregram, Universty of Foridh, Gaimerille, FL 23611, UEA

" Gulf of Mexics Fishery Mamagemens Coasil, Tampa, FL 33607, D5A

* NN/ Nasioreal Mirine Fisherics Service, Sauthonst Fisheries Scienee Genter, 101 Pivers Iiand Rond, Bemglrs, N 28516, IS0
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FEP foundations — ecosystem status & trends

2017 ECOSYSTEM STATUS REPORT UPDATE FOR THE GULF OF MEXICO

Mandy Karnauskas, Christopher R. Kelble, Seann Regan, Charline Quenée, Rebecca Allee,
Michael Jepson, Amy Freitag, J. Kevin Craig, Cristina Carollo, Leticia Barbero, Neda

Trifonova, David Hanisko, and Glenn Zapfe

INTEGRATED SOCIO-ECOLOGICAL SYSTEM OF THE GULF OF MEXICO

Ecosystem Stams
Sesbirds, Protected Species.
Species Interactions, Primary
Productivity, Fish Abundance
Human Activities

Fishing, Farming, Water Use,

.\' Recreation, Research,
Habitat w Management, Energy Extraction
Marine, Estuarine.

Freshwater, Seagrass,

Oyster, Artficial Habitat &' i
Social Drivers
Fopulation Growth,

Qimate & Ocean Drivers
] Tourism, Economic Pattems
Currents. Huricanes

Human Wellbeing
Sacial Services, Basic Needs,
Economic Security, Educatian,

meam

Laws, Policies.
Economic Institutions.
Political Systems

U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Southeast Fisheries Science Center
75 Virginia Beach Drive
Miami, Florida 33149

March 2017
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NOAA Technical Memorandum NMFS-SEFSC-706
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FEP foundations — system conceptualization

Participatory system \
dynamics modeling ,
EBFM scoping workshops

Workshops in

What exactly is the 2018 - 2019

“ecosystem” we are trying to
manage?

Goal: To increase
information flow between
scientists, managers, and
stakeholders in support of
Improved stock assessment
and EBFM

(N
*ﬁ’  Fisheries
sclentists &
managers

Focus: West Florida
snapper-group complex
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Factors affecting fisheries

Water quality and habitat

Bait and forage fish

Invasive species

Predator populations
Practicality of regulations
Accountability

Technology / effort / participation

Themes from participatory workshops

Major concerns Stakeholder values

Water quality Water quality and habitat
Target fish populations Abundant fish populations
Forage populations Tourism

Economic impacts Working water fronts
Accountability Presence of fishing community
Perverse incentives Fishing heritage

Opportunities for input

)
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A major concern: water quality / red tide
Red and Gag grouper abundance indices declined 50% from 2005-2006
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Led to expanded red tide research: ecosystem
Impacts, management strategies, episodic events

Contents lists available at ScienceDirect

Ecological Modelling

ELSEVIER

journal homepage: www.elsevier.com/locate/ecolmodel

FEATURE

Handle with Care:
Establishing Catch

Effects of Karenia brevis harmful algal blooms on fish community structure

on the West Florida Shelf
A.M. Gray DiLeone™*, C.H. Ainsworth”

* National Marine Fisheries Service, Southeast Regional Office, 263 13th Ave 5. St. Petersburg, FL, 33701, USA
" University of South Florida College of Marine Science, 140 7th St Petersburg, 33701 FL, USA

Limits for Fish Stocks

Experiencing Episodic
Natural Mortality Events

William ). Harford | Cooperative Institute for Marine and Atmaos;
Science, University of Miami, 4600 Rickenbacker Causeway, Miami,

Studies, Rosenstiel School of Marine and Atmospheric
19. E-mait: william_harford@noaa gov

Estuarine, Coastal and Shelf Science
Volume 168, 5 January 2016, Pages 40-49

I. | '\[.._\ [ I\‘.
Environmental conditions and catch rates of

predatory fishes associated with a mass mortality
on the West Florida Shelf

W.B. Driggers 11* & B, M.D. Campbell 3, AJ. Debose ?, K.M. Hannan 2, M.D. Hendon 2, T.L. Martin ®, C.C. Nichols b

Show more
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hool of Marine and Atmospheric Science. University of

. Schirripa and Skyler R. Sagarese | National Oceanic and Atmaspheric Administration, Southeast Fisheries Scienc
Center. Sustainable Fisheries Division, Miami, FL

Meaghan Bryan | National Oceanic and Atmospheric Administration, Alaska Fisheries Science Canter, Seartie, WA

Mandy Karnauskas | National Oceanic and Atmospheric Administration, Southeast Fisheries Science Center, Sustainable
Fisheries Division, Miami, AL

Ecological Modelling

Volume 340, 24 Nlovember 2016, Pages 86-105

ELSEVIER

Management strategy evaluation using the
individual-based, multispecies modeling
approach OSMOSE

Arnaud Griiss ® B € 2 B William ). Harford 5 ©B, Michael ). Schirripa ©B, Laure Velez % B Skyler R. Sagarese ¢H,
Yunne-Jai Shin % 28, Philippe Verley 15
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Addressing red tide from EBFM perspective

Red tide affects target fish stocks, but also prey base, habitat,
aquaculture, publicity, tourism, seafood demand, real estate, health...
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Understanding ecological impacts of red tide

WS18285
12'"- 19'" October 2018
Bottom Oxygen (mg/L)
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Understanding human impacts of red tide

- 62 oral histories

sesic  -snowball sampling
| method
~ ' -commercial and
for-hire fishermen
Goals: | Ay
- How has red tide varied in time and space se=a
historically? (*used in SEDAR 61 red grouper) ;% .
- What have been the impacts of red tides on fish ~ +==_
populations, habitats and humans? R
- How have fishermen and coastal communities ﬂ

adapted to red tide? (**of interest to Council?)
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Improving resilience in the face of stressors

Coordinated monitoring effort Real-time conditions online

ATERMEN..

Gulf of Mexico Harmful Algal Bloom Bulletin Temperature (“C) Salinity (PSU
: & ] f 4

Meaday. Novesnber 18, 2019

MO Nabional Gcean Service
NOAA Satelite and Information Senvice -0
NOAA Haticnal Weater Service

Florida Commercial
Watermen’s Conservation
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Depth (m)
Depth (m)

- Less salty water
likely due to runoff

- Strong thermocline
«- Deep, cold water
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What'’s the end goal?

EBM

Ecosystem
Based
Management

Fisheries

O

Conservation

EBFM

Ecosystem
Based
Fisheties
Management

EAFM

Ecosystem
Approach to
Fisheries
Management

S5

Single
Species

Fishery management
advice

WSH

Development

Marine

Scientific Advice

Management

Qil & Gas

PP

Energy Eco Tourism

Sanctuaries Aquaculture

Climate Predator

Predator

Climate Habitat

.
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Proportion of stocks undergoing overfishing

What'’s the end goal?

e Are stocks overfished and
are we overfishing?

proportion
00 01 02 02 04 05
| | | | |
p-3
2]
Sz
S§a
Lo
)
gdt
1~

What stakeholders are asking us now:

* How can we mitigate the impacts of poor water quality on fish
stocks?

 What are the impacts of increasing predator populations, loss of
bait fish, and invasive species on our target species?

* How can we ensure regulations don't introduce perverse
Incentives and how do we reduce discarding rates?

e How can we improve accountability and increase access?

e How can we maintain coastal livelihoods despite repeated shocks
(hurricanes, oll spills, red tides, COVID, etc...)?

How can we work together to address these questions?

.
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Thank you @
L @

INTEGRATED ECOSYSTEM ASSESSMENT
ATERMEN ..\

Florida Commercial
= = Watermen’s Conservation

U R A ! .—_: I \
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(2 Thank you to our many collaborators
UF‘UFTBRIS{TBA | and fundm_g sources on red tide and
water guality research.
%‘ . H ‘ ;‘ u: ;‘;' We appreciate all of the Gulf coast
community members, fishermen, and
cgas., other representatives of the fishing

industry who took the time to share
their knowledge and perspectives.
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https://welcome.miami.edu/index.html
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