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We investigated the implication of the o
sensitivity of species
to the robustness of the trophic network

1. What are the more sensitive species to fishing ? {;}?

2. Which species are susceptible to lead to widely
spreading effects in the food web if affected (i.e.
the most central) ?

3. Which species lead to the lowest robustness of

the network ?
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Aim: Sensitivity of species to fishing and implication for the stability of trophic network

How to evaluate sensitivity ?

— Use of biological traits related to life strategy

Biological traits Type Levels ~
Max length numeric
Reproductive guilds factor Bearer, non-guarder,
guarder
Related to fast-slow life history
Longevity numeric
> strategy, known to respond to
Fecundity factor low, medium, high, fishing (Wiedmann et al. 2014)
very high
Offspring size numeric
Age at maturity numeric
y
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Sensitivity of species to fishing and implication for the stability of trophic networks

How to evaluate sensitivity ?
— Use of biological traits related to life strategy

- Get an integrative metric of that sensitivity: multivariate analysis

Get the axis that

| Hill Smith P summarize
traits analysis Z sensitivity traits
species E—— Axic 1 ) Sensitivity score
2D space that

best summarize
the variability
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1- Sensitivity of species to fishing

Introduction & concepts Discussion Perspectives

CONGCON V

MOLVMOL
Maximum length
MOLVAAC & maturity
LOPHPIS
21 SCOPMAX
POLLPOL t‘l.——-GF\DLIMDR
MERLMER CnNEIF:n L ;
ongewvi
NERLEIGh JLongevity
PHYIBLE HIFGPLA
SCOPRHO .
. PLEUPLA
PECTMAX
GADIARG DicELAB S-TPETH
-y LOPE .3 SOLESOL
= SN
= MELRAEG
“).' IMOLIM L EPIWHI NAE
E MICUVAR LIFH, \:\ i LEI:IC -
— 04 SARDPIL, 3 MEZNMPRG rder :
o I{‘.MPOU\AQE FAJACLA
T A
w
; ISMIN, cHELLUEC ™ ZEU i
<O

TODIEBL , ARN
CAL . HEPHHOR

SEPIELE MALURMUE
.
SSMAC =« SEPIORB

. SEPO SDI:IMCH
POMD
54 .-* .
GALOGAL
"Offspring size
MUS'T
-2 5 0.0 25 50 rs 10

Axis 1 (37.24%)



LEEE Merl_llet : Introduction & concepts m Discussion Perspectives
Laurene.Merillet@gmail.com

1- Sensitivity of species to fishing

CONGCON V

MOLVMOL
Maximum length
MOLVAAC ge maturity
LOPHPIS
21 SCOPMAX
POLLPOL t‘l.——-GF\DLIMDR
MERLMER CnNEIF:n L ;
ongewvi
NERLEIGh JLongevity
PHYIBLE HIFGPLA
SCOPRHO .
" PLEUPLA
PECTMAX
GADIARG DicELAB S-TPETH

P

LOPE .3 SOLESOL
‘msmﬁs-_._.\ = TRACTEN
IMOLIM~ L ERfwH # = D0
b L]

- NAE
MICUVAR ~CLUPH y DAFE LEDC
x . . TN

Sensitivity score

e
ISMIN, cHELLUYEC ~ZEUSRABE

RAJAMIC
-'I

RAJABRA

Axis 2 (16.69%)

TODIEBL .ARND.\
CAL . HEPHHOR -
SEPIELE  MAURMUE

SIMAC » :SEF"IDH:B
SEPC SOI;.IMCH

POMO

21 -

Bearer GALOGAL

"Offspring size

ot

-
MUST

2.5 oo 25 5.0 (-] 11

Axis 1 (37.24%)



Perspectives

Introduction & concepts

Laurene Merillet
Laurene.Merillet@gmail.com

2- Stability of the trophic network
Trophic network structure determined from
vy e isotope measurements
* A e Structuring properties of the food web to
Crn e characterize its robustness: notion of centrality
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2- Stability of the trophic network: Eigen centrality
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3- Sensitivity of species to fishing and implication for the stability of trophic networks
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3-Sensitivity of species to fishing and implication for the stability of trophic networks
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4-Secundary extinctions: which removal sequence lead to the lowest robustness ?
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4-Secundary extinctions: which removal sequence lead to the lowest robustness ?
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4-Secundary extinctions: which removal sequence lead to the lowest robustness ?
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Discussion / Conclusion

* The more central species are not the ones the more sensitive to fishing: to be
linked with the long story of exploitation of this area ?

* Robustness of the network to the loss of sensitive and species with many preys:
tend to be at the end of the chain and do not cause further extinctions

* Robustness facing the removal of the most central because increase modularity
and decrease nestedness =2 remove redundant interactions

* the robustness of the trophic network to the spread of a perturbation cannot

directly be inferred from the vulnerability of its components

20
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Perspectives

e Same kind of framework, but with sensitivity to sea bottom temperature
(Climate Change)

* This would provide a flexible framework to prioritize the monitoring and
conservation of certain species

21
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Aim: Sensitivity of species to fishing and implication for the stability of trophic networks

How to evaluate sensitivity ?

— Use of biological traits related to life strategy

Biological traits Type Levels Reason
et Numeric Small species favored in fishing ground (Jennings et al. 1998, Shephard et al. 2012, Wiedmann et
al. 2014)
Bearer, non-
Reproductive guilds factor guarder, Parental care and energy allocated to raise the offspring (Klug and Bonsall 2007)
guarder
. . Short lived species favored fishing ground (Jennings et al. 1998, Shephard et al. 2012, Wiedmann
Longevity numeric
et al. 2014)
. low, medium, High fecundity species favored in fishing ground (Jennings et al. 1998, Shephard et al. 2012,
Fecundity factor high, very _high Wiedmann et al. 2014)
. . High fecundity species favored in fishing ground (Jennings et al. 1998, Shephard et al. 2012,
Offspring size numeric Wiedmann et al. 2014)
Age at maturity numeric Species maturing early are favored in fishing ground (Jennings et al. 1998, Shephard et al. 2012)
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Trophic network: Modularity
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