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PRESENTATION OUTLINE

Scientific context and objectives

Impact of marine environment and fishing on the

us stock




* Octopus stock location:

Craftsman gear:

Catches: high interannual variability
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MODELS FOR SHORT-LIFE SPECIES

° Biological characteristics

Very short life cycle (about 1 year),

Very fast growth,

High natural mortality rate of larvae and juvenile octopus
Females generally die after spawning

ck closely depends on environmental

stable dynamics
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KEY POINTS

1. Stock dynamics — Octopus/environment/fishing

=  \What is the recruitment and biomass variability for the
octopus?

= What part of abundance variability is related to the
ment?

vhat is the state of



OCTOPUS STOCK DYNAMICS IN SENEGAL

IS the recruitment and biomass
7
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COHORT ANALYSIS MODEL

Recruitment R

Abundance N

(Sampling 1996-2013) Fishing mort. £
Mean weight

at age

(Jouffre et al., 2002)

. : Input Cohort analysis /
Pre-processing variables model OU%

Natural
mortality



OCTOPUS STOCK DYNAMICS

Recruitment

Fishing mortality
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ANALYSING OF ENVIRONMENTAL EFFECTS

ing on octopus stock dynamics?



IMPACT OF ENVIRONMENT ON RECRUITMENT
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ANALYSING OF ENVIRONMENTAL EFFECTS

® Biological data

® Monthly recruitment: estimed using cohort analysis (1996-2013)

® Environmental data

® Monthly coastal upwelling index

decomposition

1. Monthly recruitment

2. Coastal upwelling Index




SEASONAL DECOMPOSITION OF RECRUITMENT

Octopus recruitment

[

data

i Seasonal variablitiy of recruitment

i+ Main peak : March

econdary peak : September
Trend (1996-20

Residuals



SEASONAL DECOMPOSITION OF ENVIRONMENT

data
]

A

High seasonal variability of upwelling and recruitment
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R2 (adj) = 0.818, Deviance explained = 87%

Effects edf Ref.df
interaction (Month,SST) 5.608 6.518

interaction (Year,SST) 4.333 42

interaction (Year, AMO) 26.762  30.827
interaction (Year,MEl) 24.345 42

p-value
1.79E-06
2.37E-11
<2e-16
<2e-16

Effects
Interaction
(Year,Month)

edf

19.096
8.923
1.299
5.605
5.62

p-value

0.00105
1.16E-09
6.07E-07
1.70E-06
0.00677




DIAGNOSIS DE I’ETAT DU STOCK POULPE

= |n this context of variability, what is the
is of the state of the octopus




DIAGNOSIS: TOOLS

Monthly VPA outputs

- l Diagnosis

Annual Y/R (mFE)
Monthly SPR(mFE Annual SPR (mF)

Recruitment

Spawning
stock biomass

Mean weight Natural
at age mortality

Thompson and Bell model (1934)



N
w1
o

N
o
o

=
o
o

—_— ‘q-;
-

S £
5] 13
2 o
~ oo
hod 3
< =
= oy
o Xz
S 150 3 150
b o
o ]
1] 2
= -
= ]
o o
e -}
3 T
v 2
= >
>

(%3]

o
w
o

0.4 0.6 0.8 1 1.2 1.4 1.6 . . . . 0.40 0.60 0.80
Multiplication factor (mF) Fishing mortality (per year)




oneu [einuayod Suiumeds

o o
0

o

o
—
o
./_-
Yo}
[e2)
(o)}
—
o
[a
(%]

[}

]

]

]

|

]

|
o
—
o
Q
(o)
[e)]
(o)}
—
o
~
>

Multiplication factor (mF)

UN18.1 /3 ul) 3ndaa J3d plaIA




Abundance\Fishing effort
Octopus stock abundance:

Fishing effort

Effort multiplier (mf)
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Dynamic production model with SST and CUI effects

e

Figure 3.1 — Diagnosis of the exploitation status of the octopus stock using surplus production models with environment effects (a) for

Stock diagnosis

full exploitation

/



FISHERIES MANAGEMENT PERSPECTVE

E High variability of environment
condition

[ Environment J-—

- CUI intensity affects the
_recruitment of octopus stock

- Significant economic
profitability






