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Dispersal of marine

organisms

The
hallenge:
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Dispersal &
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® Design of Marine Protected
Areas (MPA)




Why Is connectivity
Important when

e locHIERIGRING MPAS?
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Many sedentary (or
sessile) adults
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Typical life cycle
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Marine dispersal Is
¢ Mos.tdrrllfzjlrli(r%J !}rggagysu LejssjI (¥pores &
larvae) are numerous, sub-mm, and
drift with ocean circulation

® Duration of planktonic dispersal:
hours to weeks




Marine dispersal Is
poorly understood

®Mean dispersal distance?

®Direction? <\

®Temporal and spatial
variation in dispersal?




How can we study

connectlvny’?
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Oceanographic mode|




Multiple
trajectories from
each model grid




Biological models

Vertical migration &
~ settling

oorly known indeed!
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Larval dispersal
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wall VYWC UoCT
connectivity
Information to improve
e 1dentify cil¥IRALERSIgN?

® Select networks of MPA that
are internally connected

® Assess the connectivity of
__existing MPAs.




We suggest a new
framework for analysis
of connectivity

Based on eigenvectors of the

connectivity matrix
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® identify well-linked
regions




Internally linked
regions

® May indicate
gene flow

® May indicate
local
populations

® Stratification
criterion for
MPAS




FInding an
‘optimum’ MPA

We propose th E me{n network
consists of the subse areas

having the largest product  of
domlnant right- and left




Optimum network
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optimum network
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Optimum network vs Natura
2000

populatio
n size
18% of

optimum




Wil connectivity
change with the
o rerenseq CllIMate?

precipitation

® increased
stratification

® changing wind
fields

y fields for IPCC scenarios up to year 2100
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Conclusions

® Dispersal models based on
ocean circulation models Is a
way forward

® Connectivity is presently not
used when selecting MPAs

® Connectivity may significantly
affect MPA performance

® Eigenvector analysis may be an
easy way to link connectivity
to MPA design




Ongoing Formas project:
“Larval dispersal and the design of
marine reserve networks in Sweden”

» Assess the importance of
connectivity for MPA design

e Develop a tool to include
connectivity as a criterion in
design of MPA and no-take
areas

* Include Skagerrak (+North
Sea?)




Problems &
Challenges

Larval behaviour - not only passive

‘particles’
70 swim depth:
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read of invasive species
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