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Ways these measures can be used

Directly to

set OFLs, ACLs, ACTs, SDCs,etc. of the
ecosystem, guilds, etc.

measure EOF

e serve as comparable “Kobe” plots to
delineate EOF when multiple are
combined

inform allocation, effort decisions
evaluate (overall) fishery performance

clarify expectations of what Fisheries
Removals could be

Indirectly to

provide context
provide an ensemble “reality check”

provide trade space within which
systematic degradation is avoided

* provide backstopping to all fisheries
removals

evaluate the best socio-economic
options

provide insights into system dynamics

provide early warning signals of
system-wide events



Should be viewed as part of a process (or work flow)
which combines a set of (different) analytical methods
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Summary Up Front

 Method description: global index of fishing intensity (Fl)

e Data inputs (especially critical data and their viability now and in the
future): Catch (landings), fishing effort, PP, TL of all species

* Analysis/data output summary: 4 indicators, the latter a composite index
fish pressure

* How this method can inform management: Potential Indicator of EOF

* Caveats for this method: depends on coarse global datasets, robustness
uncertain, granularity unclear at more local scales below national levels,
may not tie directly to actionable steps, good diagnostic

* Previous applications of this method: global consideration, Ye & Link 2023
* Any graphs or diagrams to show for this method: see more info
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Ecosystem Overfishing
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Bringing it Back to Management

Stock Overfishing
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The global index of fishing intensity (Fl)

 Combines 3 main indicators to assess status of fisheries ecosystem
* |s designed for relatively data Itd situations around the world
* Unclear how much more FAO is going to push it



Input indicators

input intensity (/9) is the amount of fishing effort (F; kilowatt-days per
year) expended per area of ecosystem (A; square kilometre) i during
year t:

* Iiy = Fit /A

Where total catches (C) to total net primary productivity (P) (Fogarty
ratio), then the output intensity (/°) of ecosystem i at year t:

* Iip = Cyt /P,

Changes in the mean trophic level (L) of fish species caught relative to
mean trophic level in 1970 is a proxy indicator of fishing impacts (/) on
ecosystem i at year t in this paper

* Ii; =1 —Ly/Li107



Combining them...

weighted geometric means are used for /? and /° and weighted arithmetic
means for /¢, as shown bellow:

' : Wi ?= Wil Il-j
o SI =TT, I = exp( — ;V( t)) for j=a and j=b

=1 l

and

n j
: T W
J __ 4&i=1 """ Ut .
* Sl = ———— for j=c
1=1 l
where
Ci
e W, = ——

and where C; is the annual average of fish landings over the study period,
indicating the size of fisheries in ecosystem i.



Results in Fl

After normalization, we derived a composite fishing index (Fl) using
their geometric mean

. 1/3
e FI, = (ngaSI,{ )



Ye and Link 2023 Sci Rep

2000

1960

60 -

T T
=] =]
< o

(xapul Buiysy) 14

(Jeak [y [Hoys) |

T T
Q o
- o

(Auanonposd Arewuid /yoeo) |

n =} 5

—10 =

(1ene| aiydosy ul abueyo) |

2020

1980



40

90+
80+

_—

%) 1S4

70

FI



Management implications

e This serves as a Potential Indicator of EOF
e Can be used as an ELRP
* Provides broader context



Management Applications

* Global consideration, Ye & Link 2023

* These can be calculated, and are available, for major LME-level zones
as well. Doable, but maybe less robust, at smaller, regional scales

* This is compared to the fisheries sustainability index (FSI), which
shows that this is a good match that captures the dynamics of all the
stocks in a region.



Responses specific to SEDAR 103 and CFMC

* Are the required data currently available for some number of
Caribbean species based on the data reviews provided in the Data
Webinars? Probably not

* What species or species groups can the method currently be
performed on? All

* Does the time step (e.g., day, week, year) required for the method
align with currently available data? Typically annual, but can be
flexible

e Can the method inform management now? Yes, but indirectly



Recommended Approach to use all this
information and address major considerations

1. Evaluate Ecosystem Caps for each Island
e Use 1-2 main methods, complement with an ensemble for reality check

2. Estimate ACLs for guilds/aggregate groups

* Use 1-2 main methods of modeling

3. Estimate ACLS/etc. for top 3-4 individual taxa
* Use appropriate data ltd Stock Assessment methods
* Use appropriate prioritization protocols

4. Evaluate economic performance
* Some form of efficiency frontier

5. Translate to clear mgt decisions
e Likely to focus on effort (input) controls



Extra Slides
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