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2  | METHODS

2.1 | A conceptual ecological model for EBFM 
implementation

We	developed	a	conceptual	ecological	model	(CEM)	for	EBFM	imple-
mentation	and	used	 it	as	a	template	to	develop	a	best	case	tRFMO	
(Figure	3).	The	CEM	is	based	on	the	Driver-	Pressure-	State-	Ecosystem	
services-	Response	(DPSER)	framework	(Kelble	et	al.,	2013),	which	is	
a	 derivation	 from	 the	 more	 familiar	 Driver-	Pressure-	State-	Impact-	
Response	framework.	We	used	the	DPSER	framework	as	a	planning	
tool	to	identify	the	main	elements	and	interactions	between	humans	
and	the	ecosystems	of	 tunas	and	associated	species.	The	CEM	first	
illustrates	 fishing	as	 the	main	pressure,	which	has	been	 identified	as	
the	most	 significant	pressure	 affecting	 the state	 of	 tunas	 and	 tuna-	
like	species	and	associated	ecosystems	which	in	turn	affects	the	eco-
system services	that	benefit	society	(Collette	et	al.,	2011).	Moreover,	
climate	change	 is	now	emerging	as	another	potential	major	pressure 
(Bell	et	al.,	2013).

The	CEM	also	shows	the	main	ecological	components	that	should	
be	monitored	to	assess	 the	state	of	 tunas	and	tuna-like	species	and	
associated	ecosystems	(Figure	3).	A	review	of	the	best	practices	across	
20	 different	 RFMOs	 implementing	 the	 precautionary	 approach	 and	
EBFM	 revealed	 that	 for	 practical	 reasons,	 these	 RFMOs	 have	 tra-
ditionally	 addressed	 and	 made	 the	 EBFM	 approach	 operational	 by	
managing	 and	 assessing	 the	 state	 of	 the	 following	 four	 ecological	
components:	(i)	target	species	(ii)	bycatch	species,	(iii)	ecosystem	prop-
erties	 and	 trophic	 interactions	 and	 (iv)	 habitats	 (Lodge	 et	al.,	 2007).	

Therefore,	we	used	these	four	ecological	components	to	characterize	
the	state	of	 tunas	and	 tuna-like	species	and	associated	ecosystems.	
However,	we	acknowledge	that	there	is	still	a	lively	discussion	in	the	
general	literature	on	what	matters	to	fisheries	sustainability	and	what	
components	and	attributes	of	an	ecosystem	should	be	monitored	to	
assess	the	state	of	marine	ecosystems	(Hilborn,	2011;	NOAA	Science	
Advisory	Board,	2014).	For	example,	our	CEM	is	not	considering	the	
effects	of	 fishing	on	genetics,	evolutionary	value,	 stock	structure	or	
community	biodiversity.	The	last	element	of	the	CEM	is	the	response 
which	consists	of	a	 set	of	 fisheries	management	 responses	 to	mini-
mize	the	impacts	of	fishing	and	account	for	climate	change	to	ensure	
the	 state	 of	 tunas	 and	 tuna-like	 species	 and	 associated	 ecosystems	
provide	 healthy	 ecosystem services	 (Rogers	 et	al.,	 2014).	At	 the	 end,	
our	CEM	 illustrates	 the	main	elements	and	 interactions	 to	 take	 into	
account	for	implementing	the	ecological	component	of	EBFM	in	a	best	
case	tRFMOs	(Lodge	et	al.,	2007).	Moreover,	by	dividing	the	state	of	
the	ecosystem	into	four	practical	ecological	components,	it	facilitates	
the	 identification	 of	 pre-	establish	 operational	 objectives,	 associated	
indicators	and	thresholds	for	each	component,	and	the	development	
of	management	responses	and	strategies	for	each	of	them.

2.2 | Development of criteria to assess current 
state of EBFM implementation of tRFMOs against a 
base case tRFMO

We	assessed	current	state	of	implementation	of	EBFM	against	a	suite	
of	 broad	 criteria	 and	 evaluated	 the	 progress	 against	 the	 base	 case	

F IGURE  2  tRFMOs	in	charge	of	the	conservation	and	management	of	tuna	and	tuna-	like	species.	All	the	tRFMOs	have	specific	Convention	
Areas	except	CCSBT.	The	CCSBT	Convention	applies	to	only	one	species,	the	Southern	bluefin	tuna	(Thunnus maccoyii)	throughout	its	range	in	
the	Southern	Ocean
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The political commitment to EAF formally materialized in connection with the ‘Reykjavik Conference on Sustainable
Fisheries in the Marine Ecosystem’ (Reykjavik, 2001), when 45 participating countries undersigned a declaration and a
pledge to incorporate ecosystem considerations in fisheries management. This commitment was reinstated in connection
with the WSSD (Johannesburg, 2002) where 2010 was agreed as target for its application (WSSD, Plan of Implementation,
Paragraph 29, d). The Twenty-seventh Session of the Committee on Fisheries (COFI) in 2007 broadly agreed that “EAF was
the appropriate and necessary framework for fisheries management”.

The key features of the framework proposed in the FAO guidelines for planning and implementing under an EAF
management are presented in Box 1.

Development of fisheries management plans is a key element in the implementation of these integrated approaches. It
should be noted that the CCRF (FAO, 1995) also explicitly requires that “Long-term management objectives should be
translated into management actions, formulated as a fisheries management plan or other management framework”. Im-
plementation of an ecosystem approach requires, perhaps more explicitly than under conventional fisheries management
and the CCRF, that management plans be developed by taking into account the three dimensions of sustainability.

The planning process consists largely of examining existing or developing fisheries to identify key objectives (ecological,
social and economic), priority issues to be addressed in order to move towards these objectives and the action required.

The outcome of this planning process constitutes the backbone of EAF fisheries management plans. Fig. 3 shows the EAF
planning and implementation6 steps, including initial planning, implementation and feed-back loops that are essential under an
adaptive framework. Implementing EAF will require an initial planning exercise (including ‘Scoping’, ‘Setting objectives’ and
‘Formulating actions and rules’), to revise existing or developing new management plans for a given fishery, a sub-sector (e.g.
small-scale fisheries) or a given region. The steps of the planning and implementation process of Fig. 3 are very similar to those
undertaken under conventional fisheries management. There are, however, a number of additional mandatory elements under
an EAF. These include stakeholder participation at all steps of the planning, management and decision-making process, use of
best available knowledge, which also implies that the planning and decision making should take place without postponing until
improved knowledge is available. Another innovative element of the EAF framework is to consider the priority of actions along
the three main dimensions of fisheries systems, i.e. the ecological, human and institutional dimensions.

Managers and stakeholders are encouraged to use ample time to identify, discuss and agree on the broad objectives and
values that the management system is supposed to address and related to those, what issues pose the highest risk of not
achieving the intended objectives. The process is guided by the issue tree presented in Fig. 4.

Fig. 3. The EAF planning and implementation at different time scales (e.g. one year for tactical and 5–10 years for medium to long term planning and
implementation).

6 Source: FAO, 2014

G. Bianchi et al. / Environmental Development 17 (2016) 182–192186

STEP 1

STEP 2

STEP 3

Ongoing efforts developing and testing traditional 
and emergent tools and advice products  

(facilitating the integration of bycatch, ecosystem, climate, economics and social 
considerations in fisheries management advice)

EcoregionsSTEP 4

Source: FAO 2014. Bianchi et al 2016.

Risk assessments

Climate models

Ecosystem fishery overviews

EcoCardsEcosystem models

Ecosystem status assessments

A generic 
 roadmap towards 

EAFM implementation 
(Operational steps)



1. INITIATION & PLANNING

2. IDENTIFY AND PRIORITIZE ISSUES

3. DEVELOP MANAGEMENT SYSTEM

4. IMPLEMENT AND MONITOR

WHERE ARE WE NOW?
WHERE ARE WE GOING?

HOW WILL WE GET THERE?

DO WE HAVE A PLAN?

HOW ARE WE DOING?

 Ecosystem and climate 
models

Ecological risk 
assessments

Products

Ecoregions

Ecosystem fisheries 
overviews/ecosystem 
considerations reports 

Ecosystem Report Cards 
and Ecosystem status 

assessments

EAFM plans
Source: FAO 2014. Bianchi et al 2016.

Tools

Traditional and emergent tools and advice products 
 facilitating EAFM implementation in tuna RFMOs

A generic 
 roadmap towards 

EAFM implementation 
(Operational steps)



1. INITIATION & PLANNINGDO WE HAVE A PLAN? Ecoregion tool
     |  3JUAN- JORDÁ et Al.

2  | METHODS

2.1 | A conceptual ecological model for EBFM 
implementation

We	developed	a	conceptual	ecological	model	(CEM)	for	EBFM	imple-
mentation	and	used	 it	as	a	template	to	develop	a	best	case	tRFMO	
(Figure	3).	The	CEM	is	based	on	the	Driver-	Pressure-	State-	Ecosystem	
services-	Response	(DPSER)	framework	(Kelble	et	al.,	2013),	which	is	
a	 derivation	 from	 the	 more	 familiar	 Driver-	Pressure-	State-	Impact-	
Response	framework.	We	used	the	DPSER	framework	as	a	planning	
tool	to	identify	the	main	elements	and	interactions	between	humans	
and	the	ecosystems	of	 tunas	and	associated	species.	The	CEM	first	
illustrates	 fishing	as	 the	main	pressure,	which	has	been	 identified	as	
the	most	 significant	pressure	 affecting	 the state	 of	 tunas	 and	 tuna-	
like	species	and	associated	ecosystems	which	in	turn	affects	the	eco-
system services	that	benefit	society	(Collette	et	al.,	2011).	Moreover,	
climate	change	 is	now	emerging	as	another	potential	major	pressure 
(Bell	et	al.,	2013).

The	CEM	also	shows	the	main	ecological	components	that	should	
be	monitored	to	assess	 the	state	of	 tunas	and	tuna-like	species	and	
associated	ecosystems	(Figure	3).	A	review	of	the	best	practices	across	
20	 different	 RFMOs	 implementing	 the	 precautionary	 approach	 and	
EBFM	 revealed	 that	 for	 practical	 reasons,	 these	 RFMOs	 have	 tra-
ditionally	 addressed	 and	 made	 the	 EBFM	 approach	 operational	 by	
managing	 and	 assessing	 the	 state	 of	 the	 following	 four	 ecological	
components:	(i)	target	species	(ii)	bycatch	species,	(iii)	ecosystem	prop-
erties	 and	 trophic	 interactions	 and	 (iv)	 habitats	 (Lodge	 et	al.,	 2007).	

Therefore,	we	used	these	four	ecological	components	to	characterize	
the	state	of	 tunas	and	 tuna-like	species	and	associated	ecosystems.	
However,	we	acknowledge	that	there	is	still	a	lively	discussion	in	the	
general	literature	on	what	matters	to	fisheries	sustainability	and	what	
components	and	attributes	of	an	ecosystem	should	be	monitored	to	
assess	the	state	of	marine	ecosystems	(Hilborn,	2011;	NOAA	Science	
Advisory	Board,	2014).	For	example,	our	CEM	is	not	considering	the	
effects	of	 fishing	on	genetics,	evolutionary	value,	 stock	structure	or	
community	biodiversity.	The	last	element	of	the	CEM	is	the	response 
which	consists	of	a	 set	of	 fisheries	management	 responses	 to	mini-
mize	the	impacts	of	fishing	and	account	for	climate	change	to	ensure	
the	 state	 of	 tunas	 and	 tuna-like	 species	 and	 associated	 ecosystems	
provide	 healthy	 ecosystem services	 (Rogers	 et	al.,	 2014).	At	 the	 end,	
our	CEM	 illustrates	 the	main	elements	and	 interactions	 to	 take	 into	
account	for	implementing	the	ecological	component	of	EBFM	in	a	best	
case	tRFMOs	(Lodge	et	al.,	2007).	Moreover,	by	dividing	the	state	of	
the	ecosystem	into	four	practical	ecological	components,	it	facilitates	
the	 identification	 of	 pre-	establish	 operational	 objectives,	 associated	
indicators	and	thresholds	for	each	component,	and	the	development	
of	management	responses	and	strategies	for	each	of	them.

2.2 | Development of criteria to assess current 
state of EBFM implementation of tRFMOs against a 
base case tRFMO

We	assessed	current	state	of	implementation	of	EBFM	against	a	suite	
of	 broad	 criteria	 and	 evaluated	 the	 progress	 against	 the	 base	 case	

F IGURE  2  tRFMOs	in	charge	of	the	conservation	and	management	of	tuna	and	tuna-	like	species.	All	the	tRFMOs	have	specific	Convention	
Areas	except	CCSBT.	The	CCSBT	Convention	applies	to	only	one	species,	the	Southern	bluefin	tuna	(Thunnus maccoyii)	throughout	its	range	in	
the	Southern	Ocean
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IATTC, WCPFC and CCSBT 
• No formal identification of ecoregions have 

been undertaken yet


• IATTC - Ongoing discussions and plans to 
potentially delineate ecoregions to support 
regional products like EcoCard


• WCPCF - Recognition that ecosystem and 
climate indicators being developed should be 
scalable across national, sub-regional and 
regional scales (without defining them 
explicitly)


• CCSBT - no discussions, yet this RFMO does 
not have a convention area
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Ecological risk assessments - TOOL

ii"

Interpreting)PSA)Plots!
A"PSA"plot"(Figure"1)"illustrates"the"relative"vulnerability"of"the"unit"of"analysis"(stock"or"
assemblage),"determined"by"the"combination"of"productivity"(x?axis)"and"susceptibility"(y?axis)."The"
productivity"and"susceptibility"rankings"are"given"a"score"(1"to"3"for"high"to"low"productivity,"
respectively;"and"1?3"for"low"to"high"susceptibility,"respectively)."The"colored"contour"lines"divide"
regions"of"equal"risk"and"group"units"of"similar"risk"level"(e.g."hypothetical"points"A"and"B"would"be"
considered"equal"risk).""

"

Figure!1."The"output"is"graphed"to"produce"a"PSA"plot."

Summary)Results)
One"of"the"most"important"findings"and"demonstrations"of"the"MRAG"analyses"is"the"differences"in"
results"based"on"the"structure"of"two"PSAs"applied."These"results"highlight"the"importance"of"
tailoring"a"PSA"to"the"specific"needs"of"researchers"or"managers"and"inherent"properties"of"the"
region"and"fisheries"under"consideration."Some"structural"differences"that"can"alter"the"outcome"for"
a"given"fishery"include:"

EASI-Fish (Griffiths et al 2019)

•Ecological Risk Assessments (ERA-PSA) 

•Prioritizing species vulnerable to tuna fisheries 


• All tuna RFMOs have ERA-PSA for individual vulnerable 
taxa groups and main fisheries 


•With its limitations (semi-quantitative, relative risks, no 
cumulative effects)


•EASIFISH - spatially-explicit quantitative ERA tool 
(IATTC staff) 

•Evaluate the cumulative impacts of multiple fisheries on 
data limited species


•Determine species vulnerability status using 
established biological reference points


•Mitigation scenarios - Alllow to evaluate the efficacy of 
different CMMs-bycatch mitigation method on the 
vulnerability status of the species

Tradicional Ecological Risk Assessment (ERA) - PSA

Ecological Assessment for the Sustainable Impacts of Fisheries



2. IDENTIFY AND PRIORITIZE ISSUES

• IATTC - most active - developing  SDMs and applying 
EASIFISH to several taxa/bycatch species (leatherback turtle, 
devil ray, 32 sharks,  silky and hammerheads)


• WCPFC - active - developing SDMs and applying EASIFISH 
to 30+ shark and ray species


• ICCAT - active - EASIFISH applied to seabirds. Developing 
SDMs and applying EASIFISH for silky and devil rays (other 
species pending funding) 


• IOTC - no active- plans - proposal stage (funding pending)


• CCSBT -Spatially Explicit Fisheries Risk Assessment (SEFRA)


• Other types of risk assessments are underused (ecosystem risk 
assessment, climate risk assessments etc…) to be applied in 
the context of tuna RFMOs

Griffiths & Wallace et al.: Leatherback vulnerability to bycatch. II. Mitigation

Consequently, all longline sets were assumed to fish 
the full depth range of shallow and deep sets com-
bined, that is, 0–300 m. 

Effort data for Class 6 purse-seine vessels were col-
lected by the onboard observer program of the Agree-
ment on the International Dolphin Conservation Pro-
gram (AIDCP) and National Programs in 2019, which 
covered 100% of the fishing effort. This fishery com-
prises 3 fisheries based on set type: (1) sets associated 
with floating objects (OBJ), (2) sets associated with 
dolphins (DEL), and (3) sets on unassociated schools 
of tuna (NOA). 

There are a range of smaller purse-seine vessels that 
operate in the EPO from small vessels (Classes 1–2) 

that are generally confined to coastal areas, to larger 
commercial vessels (Classes 3–5) that frequently 
fish on the high seas. Of the 75 Class 1–5 vessels 
that fished in the EPO in 2019, only 10 carried an 
observer. However, the Tuna Conservation Group 
(TUNACONS) — a consortium of Ecuadorian tuna 
fishing companies — has deployed observers on a 
voluntary basis aboard Ecuadorian vessels since 2018, 
with coverage being 12% of the total number of trips 
reported for this fleet component in 2019 (IATTC 
unpubl. data). It has yet to be determined by IATTC 
scientists whether the data collected to date by 
TUNACONS is representative of the Class 1–5 fleet 
in terms of gear characteristics, catch composition, 
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Fig. 1. Map showing the presence data (white circles) used to generate the predicted distribution of the East Pacific stock of leath-
erback turtles Dermochelys coriacea (shown using a probability-of-occupancy, ψ, threshold values of 0.2). To account for uncer-
tainty in the model’s predicted distribution of the species, the Ecological Assessment for the Sustainable Impacts of Fisheries  

model was run using ψ values of 0.1, 0.2, and 0.3
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FIGURE 6. Vulnerability phase plots showing the vulnerability status of the East Pacific leatherback turtle (Dermochelys coriacea) stock estimated by EASI-
Fish with respect to EPO industrial and artisanal pelagic fisheries represented by the mean (± standard deviation) biological reference points 𝐹𝐹�2019/F80% 

and BSR2019/BSR80% for each hypothetical scenario. Note the blue symbol labelled “S1. SQ” in each plot shows the vulnerability status under the assumed 
status quo fishing effort and management scenario in 2019 to allow comparisons with other scenarios. Labels adjacent to symbols denote the scenario 
number detailed in Table 2 as well as an indication of the conservation measure addressed (CH = circle hooks, FB = finfish bait, BH = best handling practices, 
IG = illuminated gillnets) and the fisheries in which the measure was applied (ILL = industrial longline, AILL = artisanal and industrial longlines, PS = purse 
seine class 1-6, GN = gillnet, ALL = all fisheries). Numbers in parentheses in panel (i) show number of fishery closure days.  Vulnerability status values for 
each of the 71 scenarios (and status quo) are provided in Table 7. 

WHERE ARE WE NOW? WHERE ARE WE GOING?

EASI-Fish 
(Griffiths et al 2019)

Ecological risk assessments - TOOL



2. IDENTIFY AND PRIORITIZE ISSUES

CCSBT  
•Key issue: interactions between SBT fisheries and seabirds. Overall objective to reduce or eliminate seabird 

bycatch-


•Key action: Adoption of Multi-year Seabird Strategy (2022, updated 2024) and Action Plan 

•Key tool : Spatially Explicit Fisheries Risk Assessment (SEFRA) for seabirds (ongoing, most recently reviewed 2024).


• Fully quantitative method to assess multiple species and fisheries simultaneously, estimating total fatalities relative 
to biological reference points as a function of spatial and temporal overlap of seabird distribution and fishing effort 
by fitting to observed captures. 


•Next steps: finalize SEFRA risk assessment for seabirds for CCSBT Members’ fisheries (2025), then expand to a 
global (southern hemisphere) SEFRA for seabirds across all tuna RFMOs (early 2026).

Southern bluefin tuna 
Thunnus maccoyii

Albatross & 
petrels

WHERE ARE WE NOW? WHERE ARE WE GOING?

Ecological risk assessments - TOOL



2. IDENTIFY AND PRIORITIZE ISSUES

• Ecosystem Considerations report, Overview and 
Status report, Ecosystem-Fishery Overview 

• Broadly document and report the scope of 
the fisheries in a region, their impacts and 
dynamics in the ecosystem, interactions 
with vulnerable taxa, etc


• Increases the visibility of ecosystem data and 
research


• To assist managers and scientists to connect 
multiple elements, look at the bigger picture  

• Assist in the identification of issues and 
generation of hypothesis

WHERE ARE WE NOW? WHERE ARE WE GOING?

Ecosystem Considerations Reports - PRODUCT

Potential sections to be included in a EFO

Ecosystem Fishery Overview

IOTC WPEB20_24 SCRS_2024_085

Tuna Fisheries 
Assessment Report 
no. 24
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2. IDENTIFY AND PRIORITIZE ISSUES

• IATTC 
•Annual Ecosystem Considerations Report (since 2003)

•Has increased in length and intensity, no optimal for 
communicating ecosystem status

•Now restructuring the EC report to improve 
communication into a practical EcoCard & 
Ecosystem status assessment (adopted a workplan 
in 2024)


•WCPFC 
•Anual Overview and Status of Stocks (since 2002)

•Focuses on primary tuna stocks but also have an 
ecosystem and climate considerations sections


• ICCAT and IOTC 
•Do not produce annual Ecosystem Considerations 

Reports 
•A proposal to create pilot Ecosystem-Fishery 
Overviews for selected ecoregions (work underway)

WHERE ARE WE NOW? WHERE ARE WE GOING?

Ecosystem Considerations Reports - PRODUCT

IOTC WPEB20_24 SCRS_2024_085

Potential sections to be included in a EFO

Ecosystem Fishery Overview

IOTC WPEB20_24 SCRS_2024_085

Tuna Fisheries 
Assessment Report 
no. 24
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D i v i s i o n
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• Ecosystem/climate models to evaluate past/present/future 
effects of fishing and climate on ecosystem structure and 
function


• Potentially can provide strategic and tactical advice 

• Trophic mass-balance ecosystem models EwE 
• WCPFC since 2002, multiple times updated, last update 

in 2021


• IATTC since 2003, updated nearly annually since 2019


• Produce ecological indicators which together inform on 
changes of the ecosystem over time


• Model derived ecological indicators included in the 
IATTC EC Report /not in the WCPFC Report


• Currently used as surveillance indicators not as 
operational indicators to activate management response

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?

Climate and ecosystem models - TOOLS
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Figure 3. Map of the Pacific showing the previous model area for the warm pool area and the new 
proposed area (WTP: Western Tropical Pacific), as well as the existing Eastern Pacific model (ETP). 

 
The structure of the new WTP model was also modified to align functional groups in the 
WTP and ETP models to facilitate comparisons of ecosystem processes, but also to assess 
the similarities and differences in the impacts by specific simulated fishing and 
environmental scenarios (e.g. increased FAD effort). Additional species or functional groups 
were also added to the model to maximise its relevance to the WCPO and to resource 
managers. For example, the results of the questionnaire sent to WCPFC Members indicated 
that seabirds, marine mammals, numerous sharks, billfishes and opah were important 
bycatch species, and they suggested that rays and barracudas be added. Stakeholders 
present at the workshop also identified mobulids, pelagic stingray, whale shark and 
barracudas as species that should be explicitly included in the model. At the conclusion of 
the workshop, a total of 65 functional groups were agreed upon by participants to 
characterize the WCPO model.  
 
The base year of the model—the period for which the structure and trophic connections 
and flows define the ecosystem—was also changed from 2005 to 2013. This was 
implemented to not only take advantage of the increasing amount of bycatch and predator 
diet data available to parameterize the model, but to also characterize the model for a 
reasonably ‘stable’ environmental period, that is, a period lacking strong ENSO events. A 
particularly significant modification of the model was to the underlying diet matrix, which 
defines the trophic relationships and the magnitude of energy flow through the ecosystem. 

EwE - trophic mass-balance models

Ecological indicators 



ICCAT and IOTC 
• Very patchy/scarce modelling work (CPC driven)

• EwE model for the North Atlantic Sargasso Sea/Gulf 

of Guinea (not updated)

• Currently two EwE model underway in Tropical 

Atlantic Ecoregion and Tropical Indian Ecoregions to 
support management of tropical tuna species and 
associated ecosystems


• Ongoing collaborations with WCPFC-SPC and 
IATTC scientists to build the EwE models and 
generate similar ecosystem indicators


• Project/CPC driven - aspirations to sustaining as a 
long term activity and expand to other regions


• Proposal (funding pending) to develop EcoSpace/
APECOSM models

Climate and ecosystem models - TOOLS

EwE - trophic mass balance models

IOTC-2024-WPEB20(AS)-23

Amate et al 2024

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?
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other sources of uncertainty are needed to further develop the OM grid, including climate change 
scenarios. Several CCMs noted the importance of considering expanded areas of uncertainty as 
part of the robustness set and proposed, at this stage, that this should include scenarios of climate 
change and CPUE hyperstability, however further robustness tests may be required. 

 

 
Figure 1. Five Intergovernmental Panel on Climate Change scenarios and the predicted potential effects, using 
the SEAPODYM model on the future biomass of tuna stocks in the WCPO. (Source: SPC. 2023) 
 
 

18. Figure 1 illustrates the predicted potential impact on future tuna stock biomass from the five 
Intergovernmental Panel on Climate Change scenarios.  The predicted potential impacts of tuna 
stock biomass were initial results provided through SPC’s SEAPODYM analyses. SPCs work will be 
progressed and supported through the second phase of the Common Oceans Tuna Project (FAO). 

Climate Change discussions in other regional fishery bodies (RFBs) 

19. An international workshop on “Mainstreaming climate change into international fisheries 
governance – the case of Regional Fisheries Bodies in the Indo-Pacific region" - was organized by 
FAO with regional fishery bodies (RFBs) in October 2023.15 The purpose of the workshop was to 
facilitate exchanges among RFBs from the Indo-Pacific region:  

a. on how they are integrating climate change in fisheries management advice; 
b. to discuss responses and opportunities to address the impacts of climate change on 

relevant fish stocks and ecosystems; and  
c. to propose actionable recommendations for future efforts.  

 
15 The workshop was held in Chennai, India from 16-20 October 2023. WCPFC Assistant Science Manager Ms. Elaine 
Garvilles attended the workshop.  

Climate and ecosystem models - TOOLS

Modelling past and future history of tuna 
and fisheries with SEAPODYM

SEAPODYM

•Numerical model for investigating the spatial 

and temporal distribution and abundance of tunas 
under dynamic environmental scenarios and 
LMTL components


• Since 1995 continuous developed by SPC and 
CLS - applied tropical tunas and southern 
albacore at Pacific-wide scale


• Use in the WCPFC for advice and inform 
management decision


• No used in IATTC for advice 

•WCPFC-SPC and IATTC ongoing discussions 

to collaborate (IATTC climate change workplan)

• Common Oceans Project Activity to apply it to 

tuna stocks in ICCAT Atlantic and IOTC Indian 
Oceans

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?



• Report on the main pressures and the state of 
the different components of ecosystems 
(and their linkages)


• Using a selected set of relevant bycatch, 
ecosystem, climate indicators (among others), 
chosen to “best” represent ecosystem status


• Linked to objectives and thresholds (when 
needed)


• Highly visual communication tool 
• Associated “Ecosystem Status Assessment” to 

detail the full suite of indicators 

• EcoCard as a “snapshot” to highlight key 

signals of the ecosystem in each region

Ecosystem report cards and ecosystem status 
assessments - PRODUCTS

Ecosystem status assessments
EcoCard

Conceptual framework

Operational framework

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?



ICCAT and IOTC 
•Process started 2017 with guidelines (criteria 

select, calculate, assess, validate, interpret 
indicators)

•Prototype EcoCard presented to SC and 

Commission (small impact)

•Slow process due to complexity (intersessional 

EcoCard subgroup)

•Pilot studies to regionalize the EcoCard 
• ICCAT: Tropical Ecoregion, Mediterranean 

ecoregion, Inter-American Sea Ecoregion, 
Sargasso Sea

• IOTC: Somali Current and tropical ecoregion

Ecosystem report cards and ecosystem status 
assessments - PRODUCTS

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?

Pilot studies for selected ecoregions



WCPFC 
•2016 a general work plan towards designing and testing 

ecosystem indicators

•2019 and 2020 a selection criteria and  list of potential indicators 

•2022 initial report to show examples of potential indicators to 

the SC to get authorization to develop them, then anual 
updates, co-production workshops


IATTC 
• Transitioning to EcoCard concept and has endorsed its own 

workplan 
•Development of framework to identify main drivers/
pressures and ecosystem elements to monitor and spatial 
extent (e.g. ecoregions)

•Development of guidelines (criteria select, calculate, 
assess, validate, interpret indicators)

•Development of advise product (EcoCard plus Ecosystem 
Status Assessment)

Ecosystem report cards and ecosystem status 
assessments - PRODUCTS

3. DEVELOP MANAGEMENT SYSTEM
HOW WILL WE GET THERE?



Ecoregions

EcoCard

Ecological risk 
assessment

Ecosystem models
trade-offs

Tools and products

Traditional and emergent tools and advice products 
 facilitating EAFM implementation in tuna RFMOs

?
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EAFM implementation 
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• These tools and product need to be connected and guided by 
a clear vision, objectives, and co-produced with stakeholder 
involvement and feedback

Ecoregions

EcoCard

Ecological risk 
assessment

Ecosystem models
trade-offs EAFM  

plans

Tools and products

Traditional and emergent tools and advice products 
 facilitating EAFM implementation in tuna RFMOs
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Tuna

the rest

Traditionally a tuna RFMOs has focused on: 

Tuna RFMOs are making 
progress,  

yet slow and patchy

Progress



Key messages 
• All tunas RFMOs have committed to operationalize EAFM


• Both traditional and emergent tools and products are being developed to more 
effectively integrate bycatch, ecosystem and climate considerations into fisheries 
advice for decisions making 


• Their stage of development varies across tuna RFMOs (early stages to advance stages)


• They differ in complexity and data requirements 

• They have specific purposes - important to have tools covering all the steps of the 
EAFM road map to support strategic and tactical advise


• It is timely to harmonize efforts across tuna RFMOS to adapt and standardize tools and 
ecosystem-advice products (Common Oceans Project - a great platform)


• Regular feedback and engagement with the Commission and relevant stakeholders from 
the outset are crucial (learning from MSE process)



Thanks!

Valerie Allain , Diego Alvarez-Berastegui,,  Eider Andonegi,, Dan Crear, 
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