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Fish under a FAD
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Tuna fisheries by fishing types and FADs sets in the
Western and Central Pacific Ocean (WCPO)
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A model to quantify
the effects of FADs

on tuna movement

* High catch on juvenile yellowfin and bigeye tuna

(Freon and Dagorn 2000)

* Ecological traps by dFADs (Dagorn et al. 2012)

Manage FAD usage



Pacific Tuna Tagging Programme

PTTP Releases
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Fisheries Data
* Fishing effort ( Fj,) data (2005-2012)

- The Western and Central Pacific Fisheries
Commission (WCPFC)

Reported fishing effort by each Nationality in Fleet
type (/)
by month (#)

by | °geographic resolution (Z, ;)



e FAD set data (2005-2012)

- The Western and Central Pacific Fisheries
Commission (WCPFQC)

Reported position (p) of FAD sets (fishing date,
position, type of sets)

by month (7)
by |°geographic resolution (g, /)

=» FAD density  Pijn = ZP

1IN



Model description

e Advection-Diffusion Reaction Model

Mortality (Z)

Ct
Nyyt = Z Neyte N = tag density
= (' = cohort {

M = natural mortality
Zwyt = M + Znytf

7 F' = fishing mortality

() = catchability coefficient \
F:I:ytf — QfEa:ytf E = ﬁShlIlg effort



e FAD-Advection-Diffusion Reaction Model

Advection component

op
= Ur or G u, = natural advection in E-W
max
v, = natural advection in N-S
| 0p Gmae = maximum gradient of FAD

V=" . .
" 0y G o Y = taxis coeflicient



Diffusion (Nmi2/month)

FAD-Advection-Diffusion Reaction Model

Diffusion Component
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FAD density
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Simulation process

PTTP

Skipjack FAD-ADR
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Model fit with PTTP skipjack data

Observed/Predicted Returns
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Oceanic Nino Index (ONI)
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Initial condition for simulation

Taq Density
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* running month :18 month
* Fishing and natural mortality = 0

* Movement of fish : D, y, and Y
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1998/99 La Nina
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Results and summary

* The use of FADs in the tuna fishing is increasing by
development to buoy technology.

* The affect of FAD on tuna population is unknown.

- FAD-ADR model can quantify the effect of FAD on tuna
using tagging data.

* Densities of dFAD in 1997/98 El Nino and 1998/1999 La

Nina reflect the surface ocean current.

+ Simulated fish densities during El Nifio and La Nifa are
controlled by the distribution of FAD densities.



Future works

* Regional study on the most attractive regions for

yellowfin and bigeye tuna.

* Understanding the distribution of dFAD

» 2011 tsunami debris with temperate tuna species?
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