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Introduction

Objective

The impact of anthropogenic factors such as climate change on larval dispersal and population
connectivity remains largely unknown. The case of sole (Solea solea) is of particular interest
because sole is one of the most valuable commercial species in the North Sea. It is important to
understand how the retention/dispersal of larvae would be affected by climate change in order to
propose appropriate measures for the management of the North Sea stock.

To investigate the impact of climate change
— temperature increase and
wind magnitude/direction changes -
on the recruitment and connectivity of sole larvae.

Methodology

Our sole larval transport model coupling the 3D hydrodynamic model COHERENS with an Individual Algal Bloom (AB) period, used as a proxy
Based Model (IBM) of the sole larvae [1] was implemented in the North Sea for the period 1995-2011. for larval food, is computed by piecewise
In the sole larvae IBM 4 stages were considered [Fig 2]. Eggs were released within the 6 main linear regression [2] from MERIS Chl a time
spawning grounds of the North Sea [Fig 1] during a 3-month period (peak of spawning at 10°C). The series averaged over an area where larval
nurseries [Fig 3] were defined as coastal area (depth < 20 m) with high proportion of sand/mud. abundance is > 10 [Fig 4].
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Results & Discussion
Sensitivity of larval recruitment at nurseries [Fig 5] and connectivity [Fig 6] Larval food requirement (LFR) period Results show:
to_climate change (CC) is assessed by estimating the impact of: (presence of first feeding larvae, FFL) e |nterannual variability of
® increase of SW wind (+ 10% - East, + 20% = North) Inspired from computed by the model is compared with AB the overlap between AB &
® wind intensity + 4 % 2040 IPCC period for the REF run and for scenario CC'A’ LFR periods.
® water temperature + 2°C & early spawnin i Fig 7].
P y sp g scenario [3] [ 9 jmm I s priod (summen ®* On average, a maich
77 —LFR (p50) - Reference --- LR - Refarence between AB peak and the
g 4 ==LFR [p50] - Climate change 'A' -==:LFR - Climate change ‘A’ 1st half of LFR period (REF
g«g 54 'g{'.fv“n? Fig. 5. Larval recruitment run)'
palinl BEYV W indresce in the 6 nurseries (mean Mean e — e——— 02 e
})’:‘5’ 41 Buapmpdgiude - 4% | 2005-2010).The error bars - Could we use the overlap
T C 5| mSST+2 C&earl,rspawmnp x| are the stdev due to between AB peak & LFR
% N m Climate change A interannual variability. 2011 —_—— 2geer iod .
© g 2l Scenario CC'A’ all perio to estimate FFL
* . perturbations together 2010 mortality?
“ e —_.. 2003, ® On average, no overlap
2008 between AB peak and the
N“rse”es Fig. 6. C?nnectivity) 2007 1t half of LFR period
matrices (2003-2011).
g g 2006 ‘A
Zees NL,L','_Se”&S 5 NHlfseggs = conn?::etirj:\)r;/vrvm;(:r?tion is 2005 (CC A run).
™ e predicted by the model. - 9 Since we eXpe.Ct little
N § Left: REF run, right: impact of CC scenario on AB
2 scenario CC'A’. 2003 At s 5
cB o Frequency of timing (mainly trlggered by
™ 2 congect-ons: never 0 o 50 100 150 200 0 |ight), larval mortality could
b 1 ! .
Bc § e Ty e :""t:"' f _— be higher during the 1t half
9 | 19. 7. period an period for the reference run and climate 1
EC n 2 always (green) change scenario ‘A’ (2003-2011). P50 corresponds to the upper 50% of LFR pe”Od'
Conclusions & Perspectives
Impact of CC'A’ PERSPECTIVES:
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but also magnitude of the peaks must be considered.
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