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What is EBFM?

Can be considered within a
spectrum of approaches

Scientific Advice

SipHHB

Fisheries Development Eco Tourism

Conservation Marine Sanctuaries Aq uaculture

EBFM R/

Based "‘
Fisheries
Management Climate Habltat Pradator
Ecosystem *
Approach to
Fisheries
Management Climate Habltat Predator

Species

©PLOS | o

RESEARCH ARTICLE

Ecosystem-based fisheries management:
Perception on definitions, implementations,
and aspirations

John T. Trochta'*, Maite Pons'**, Merrill B. Rudd'“, Melissa Krigbaum'®,
Alexander Tanz2*, Ray Hilborn'

“We highlight the lack of consensus in the
interpretation of EBFM amongst
professionals in marine science...it is
unnecessary for management to practice
all the traits of EBFM, as some may be
disparate from the ecosystem attributes
or fishery goals. Instead, incorporating
some ecosystem-based considerations to
fisheries management that are context-
specific is a more realistic and useful way for
EBFM to occur in practice.”
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What is EBFM?
NOAA Integrated Ecosystem Assessment Program (IEA)

“The analytical
engine to
Implement EBFM

Gulf of Mexico IEA
Mission Statement:

Balancing the needs of
nature and society
through integrated
science for current and
future generations in
the Gulf of Mexico

I NOAA FISHERIES

INTEGRATED SOCIO-ECOLOGICAL SYSTEM OF THE GULF OF MEXICO

Human Wellbeing

Social Services, Basic Needs,
g::;!i'll‘g:;ri::::tl:d Species, @ Economic Secun'ty.‘ Education,
Species Interactions, Primary Health, Safety, Social Connectedness
Productivity, Fish Abundance

| Human Activities
Fishing, Farming, Water Use,
Recreation, Research,
Habitat Management, Energy Extraction }
Marine, Estuarine, = Local Social Systems
Freshwater, Seagrass, 1 Laws, Policies,
Economic Institutions,

Political Systems

Oyster, Artificial Habitat & i
:|

Social Drivers
Population Growth,
Tourism, Economic Patterns

Climate & Ocean Drivers
Climate, Sea-Level Rise, Ocean
Currents, Hurricanes
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Why EBFM?

Single species stock assessments have been highly
successful in ending overfishing

Proportion of stocks undergoing overfishing

proportion

2000 2005 2010 2015

Now, the challenging part: what is optimum yield?

MSY as reduced by economic, social, ecological factors >n

P
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Why EBFM?
 \We may be able to improve ;s
short-term projections g &=——— ’
 Rebuilding plans are costly %
Proportion of stocks in overfished state i _; ::'00 JVP S S S

/—\ Spawning biomass (mt)
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2000 2005 2010 2015

 We have rights to
productive fisheries
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How EBFM?

NOAA Fisheries EBFM Road Map Policy

May 2016 EBFM Guiding Principles
National EBFM Policy ke
released 6. Maintain Resilient Marine

Ecosystems

J u ne 20 1 7 9. Incorporate ecosystem considerations into
Regional Road Map management advie

development initiated

4_Explore and address trade-offs within an ecosystem
June - September 2018

Public comment period

3. Priontize vulnerabiliies and nsks of ecosystems and their components

December 2018
inel Road Haps
released

1. Implement ecosystem-level planning
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Purpose of the Gulf EBFM Road Map

Document the efforts that the SEFSC its partners have completed,
guide the organization of ecosystem science within the SE region,
clarify regional priorities in order to facilitate collaboration, and
assist the Gulf Council with ecosystem-level planning.

B W N -
—_— ~— ~— ~—

Intended audience: Gulf Council, interested public, the NOAA Fisheries
Southeast region, and its collaborating partners

Overall objective is 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.
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Development of the Gulf EBFM Road Map

* Plan development include Wm
SEFSC, Regional Office, 9" ryy
Counclil Staff

e Scoping survey to ID
priority Issues

Scoping survey participation

m Sustainable Fisheries

® Protected Resources SEFSC labs
Fisheries Statistics

m Social Science

= Physical Oceanography _
m Ocean Chemistry and Ecosystems (— 0ther NOAA offices and labs
m other
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Gulf EBFM Road Map Outline

Regional context .
 Stock assessment e 0 W
» Baseline monitoring L -
e Climate Change ma% e @m
- Habitat considerations 2
» Multi-species interactions -y ®m
» Connectivity |
e Human dimensions

Expected outcomes and benefits ¢— |msm—s
Engagement strategy 2 b

mmmmmm
6. Maintain Resilient Marine

@ NWFMERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 9



Stock assessment: Quantitative ecosystem linkages

 Larval transport of red snapper
* Red tide and groupers
e Shrimp production

o
=}
3]

Satellite derived red tide index

Avg prob(hab) 2005 Oct
T

average probability of red tide
o o C
o o
[ E=
"“‘ LE
'E- ‘__.‘u by
D

25 26 7 28 2% M0

. V l | 1 1
0.00

-85 -34 -83 -a2 -81 1997 1999 2001 2003 2005 2007 2009 2011

Estimating mortality due to red tide events
(Walter et al. 2013, SEDAR33-DWO08)

Larval transport mOde“ng {o pred|Ct Pof:ulation dynamics _.-md secondary production of juvenile white .

shrimp (Litopenaeus setiferus) along an estuarine salinity gradient

recruitment strength | antr el NEN IREREIR G e o

(M. Karnauskas, J. Walter, SEFSC; C. Paris, Univ. of Miami) |
(J. Leo, T. Minello, L. Rozas, SEFSC; many other collaborators)
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Stock assessment: Qualitative ecosystem linkages

Current Regulations:
Bag limit of 10 per angler

in AL, MS, LA, and Federal Waters

5 fish/person/day limitin FL

No regulations in TX

Management Unit:
Reef Fish

in FL State Waters

Management Unit Definition:

Gulf of Mexico

Larvae remain in the plankton for ~25 days until

hey settle in ary 0 h

O — el
Recreational

Lenﬁ mmﬁs ition Commerdial

Recreational
Abundance indices: fishery-dependent Commerdal Handline

Recreational Private
Recreational Shore

indices: fishery: Trawl

[ FWRI Age 0 Survey

[ FWRI Age 1 Survey
I N Combined video

[N MF S Visual Survey

Geographic extant of data
quwide Bl FLand LN
Ll FLieys Bl

Management Entity: w
Gulf of Mexico Fishery &
Management Council Fl

o

Hinag

@ NOAAFISHERIES M

Artificial Reefs

Juvenile and subadult gray snapper require seagrass habitats for
nurseries and protection before transitioning into adults

Trends in seagrass cover from 1980 - 2014
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. (Northern Gulf of Mexico)
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(1981-2015) in 1000s of Ibs 32
Annual Max
314
30 4
29 -
26 Annual Mean
% e 9 25 il
;% 24 - 2
Commercial landings 2
9 2 Annual Min
20 4
18 —
17 +
16 —
g 8 g 9 g 8 o o~
@ 2232353 3%
Recreational landings
Potential influence of red snapper fishery
red snapper private sector season
ol = = = = rad snapper for-hire sector saason £
Average annual landings gulf wide T TN . i
= ) | i €
(1981-2015] HE \ 3 P
g 54 b i S
g 3004 4 - Gominercial BE ©7 amemapper Meeeoo ! 1w 89
3 3000 o " === recreational i_: W i gi
g i 5 HE B |
.
S 2000 4 % o0 o e 2z ved snapper ; e
=] =} i » PO 8 H
c 1500 b N owle re [ E 0- ! ie -3 3
51000*,’ i T Y = L T T T T T R B A O I B I A A £
3 4 3 I 58 22 n~
£ 500 o S {8 SR
T T T T T T T T Sudden decreases in access to red snapper (such as the reductions in
2 8 8 & 8 8 2 ¢ season length from 2007 to 2008 and 2013 to 2014) may cause short-term
2 2 2 2 8 8 R | increases in targeting of other snapper species, such as gray snapper.
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&

Baseline monitoring

GULF OF MEXICO

C  ® wwwacmlnoaa.gov

ECOSYSTEM STATUS REPORT

e Existing long-term monitoring activities

BALANCING THE NEEDS OF NATURE AND SOCIETY THROUGH INTEGRATED SCIENCE
FOR CURRENT AND FUTURE GENERATIONS IN THE GULF OF MEXICO
A PROJECT OF THE |IEA PROGRAM WITHIN NOAA

 Ecosystem Status Reports

]
DOWNLOAD THE FULL REFORT

e Gulf of Mexico Marine Assessment
Program for Protected Species

Sea surface temperature

é‘ eastern subregion
* Pilot “ t " (eDNA, diet dat
10l "eCcosysStem Survey (e , dlet dala 3 s
% 0o ]
'93 -0.5
BOE M Calendar | Contact Us | Employment ,—‘ Search g :::g :
0 i . o E
Bureau or Ocean Eneror Manacenent [‘operating status || § [N inS]al - B Bottom oxygen concentration 1985 1995 2005 2015

i Oil & Gas Energy Renewable Energy Environmental Marine Minerals fall Texas
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N
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|

Ocean-related GDP

I . T ' T ) I
2006 2008 2010 2012

@
=
A_\ 1980 2000 2010 & 130 H //
B e
= integrated ecosystem, and trans : 120 -
V. Py 2 ndicators was developed Lo repre: E 110 4 .
b websile and reportl. To aid in the @
framework Is used to Identify focal % 100 .}'
this effort Is described below. Th 2
: ; . 5 90
Mexico Integrated Ecosystem Assess p =
conservation organizations, and o1 § 80 —*
B

indicators from the Ecosystem $
complete list, and
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Mean Annual Sea Surface Temperature S2N (o) 2006-2055 : 1956-2005

Climate Vulnerability

Climate Analysis *

(J. Quinlan, SEFSC)

 Climate vulnerability analyses
* Bluefin tuna spawning predictions
 Biogeochemical modeling

Probability of
larval oecurrence (%)
50 . ‘ b)‘ Fi‘rst‘ prEnc‘ipa‘I c‘om‘po‘ne‘nt ?f ‘Sur‘fac‘:e ‘Zo<‘)pl‘anl‘(to‘n ﬁn?mﬁly‘ aqd r‘ive‘r qiscfha‘rge‘; a‘norna‘ly ‘
30 Rl o] verdamanay - SutoZopannAomay |
28 £ o
5 07 0 f
26 2 =
L 25 S S S S S -
24 1980 1985 1990 1995 2000 2005 2010
27 a) EOF1 - Surface Zooplankton Anomaly (16%)
2 Impacts of El Nifio _ o
.18 on plankton *"{ & o1
=098 =096 =94 =92 -9 - -84 =82 . y
08 =96 2 -90 -B8 -86 -84 blomaSS 0.05
Predicting effects of climate change (Gomez et al. in review, X
on bluefin tuna spawning habitat Geophysical R‘iﬁf‘;s*; e

(B. Muhling et al. 2011, ICES 68(6) 1051-1062)
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Predictions of mammal distributions

Habltat COﬂSiderati()nS from visual survey and acoustic data

(M. Soldevilla, L. Garrison, SEFSC; J. Hildebrand, K.
Frasier, Scripps Institution of Oceanography)

» Estuarine habitat :
 Pelagic habitat

@ May
July

Sept.

Now.

# HARP Locations

YA A IA OM: ® BFT larvae present
NOAA/AOML O BFT larvae absent

Good conditions

P{encounter)
o 0.0 3939
-0.2 ' .
04 Mexico ot S
" - m 3
Poor conditions o Basin o P

Leafle! | Thes © Esnl — Sources: GEBCO, NOAA, CHS, 05U, UNH, CSUMB, National Geographac, DeLorme, HAVTEQ, and Esn

95°W 90°W ) 85°W 80°W Fishery habitat in estuaries of the U.S. Guif of Mexico: a

d f d d Comparative Assessment of Gulf Estuarine Systems (CAGES).
Predicting preferred conditions \
g p . l},.‘,N L:—Wﬂ
for Bluefin tuna larvae

(Domingues et al. 2016 Fisheries Oceanography) UnderStanding estuarine productivity
(T. Minello, P. Caldwell, L. Rozas, SEFSC)
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Multi-species interactions

 Bycatch issues ATLANTIS end-to-end

 Diet studies
o Ecosystem modeling

ecosystem model
(C. Ainsworth, USF;
M. Schirripa, SEFSC)

2 s ] /
UNIVERSITY OF
SOUTH FLORIDA

RESTORE project: Integrate information on
ecosystem stressors and predator-prey
Interactions into the assessment and
management of fisheries in the Gulf of Mexico

(S. Sagarese, M. Lauretta, SEFSC; D. Chagaris, University
of Florida; K. de Mutsert, George Mason University, R.
Ahrens, University of Florida)
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Connectivity: regional

 Estimating larval transport
between regions

o Spatially explicit assessments

e QOtolith studies

"

Recruitment (1000s of fish)
50000 100000 150000 200000 250000
| ]
A
L]
/
-
\.

Non-spatial model
Spatial model with larval movement

0
I

T
2002 2004 2006 2008 2010 2012

Red snapper GoM-Atl connectivity
(M. Karnauskas, K. Shertzer, T. Kellison, SEFSC; C.
Paris, University of Miami, R. He, NC State

University; S. Lowerre-Barbieri, FWRI)

-85 =90 -85

Advanced stock assessments

(D. Goethel, SEFSC)

Otolith microchemistry

=™ and shape analysiS

< Mn Ca f (B. Barnett, G. Fitzhugh,

SEFSC)

-80
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Connectivity: watersheds

UnderStandlng hypOX|a aﬁ:eCtS on: . Bottom-water Area of Hypoxia (D.O. <2 mg/L)
_habltat Gonassmallerathypoxicsites E ::ggg l; :;yr
: E 6,000 | M
-vital rates ® oo |
. . & 4,000 I
2 Goal
-fisher behavior ; 2o ﬂhH - 1 ! H 1]
. R < : _ ‘
-shrimp prices | ;
Brown shrimp habitat loss REESRERETEREERE RN
low hypoxia ~ severe hypoxia Year

20mrT

80m =T

- How do effects on vital rates
translate to the population?

- Does hypoxia bias management

. ) (K. CralgRo Hart, J. Nance, B. Langseth, SEFSC; M. Smith,
adV|Ce frOm StOCk assessments- Duke University; D. Obenour, NC State University)
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Connectivity: land use changes
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Human dimensions

BLAST conceptual

Fishing Mortality w

Rec Landings/

Discards Estimatio

ol Rec Effort Estimatio

Cornemerdal

» Track changes in human mm,_,jjm\ / \ / E
well-being e
Biological Economic
e Understand how different @
management actions may

affect fishing behavior and
location choices

Change in
f.‘nnwm o
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|
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W'l fish
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Welfare Analysis

W .
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. \ 74 E 40 T ~
(M. McPherson, C. Liese, D. Carter, L. e 3
Perruso, J. Agar, A. Marvasti, S. 5 ’
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g 2000 2005 2010
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Red tide — a Gulf EBFM success story

f:_l..rg profihab) 2005 Oct
= T

o

~50% decline in red grouper in 2006 2-
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Stock Synthesis
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Sta ke h O I d er en g ag eme nt Pilot breakout group activity at 2018 MREP

(Marine Resource Education Program)

T - - I tual
Participatory ecosystem Gulfred grouper conceptual map

modeling” il
- Integrate anecdotal info into
modeling efforts
- Guide management strategy
evaluation
- Perform risk assessment
- Predict outcomes of
management alternatives
-§ A T T e i % A _Lg' PRSX 0> Yeg, 3:,,.'\
] = - MCY €osSe ?{essuw =
s w - K S| on RG eck s
7 f g
B .\

/
3w

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 21




Successful EBFM will require failures

AVISIBILITY

The “Hype Cycle”

Peak of Inflated Expectations (Gartner, Inc. IT firm)

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME
e—————————————————————————

https://en.wikipedia.org/wiki/Hype cycle
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Next steps

 Provide comments on the EBFM Roadmap
 Provide guidance on priority EBFM questions

ommunities
\ :

'A% " Estlaries

. Lurre isi
7 d _—
. Qilf&{Gas o ‘J_’" 3 .
| Rlatforms pu P
L
I

il /

X Oil & LNG A

o ‘h Tankersss
Ocean' 28 p—

Observat lons

MEXICO gl 7o %J |

How can science better support management of marine
resources in a complex system?
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Thank you to all the SEFSC staff and other NOAA
scientists who contributed to the Gulf EBFM Road Map.

Mandy Karnauskas

NOAA Fisheries - SEFSC - Miami
305-361-4592
Mandy.Karnauskas@noaa.gov

Road Map public comment period until Sept 30 2018




