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Goal of project

Provide an overview of the role that MPAs may
play for local fisheries through spillover effects.

$

By reviewing existing studies that have attempted to
assess either ecological or fishery spillover effects from
MPAs in EU waters, and the benefits this can have on local
fisheries through higher catch and/or economic yield.

Also assess the various methodologies that can be used to
gather direct evidences of recruitment and spillover
effects. To suggest an optimal monitoring plan.

Large-scale assessment + case studies



Project objectives

Aim 1: Extent of spillover

Aim 4: Likelihood of spillover
effects (large, small, non-existent)

Aim 5: Methodological design and ,
< > : Case studies
assess spillover
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Extent of spillover

First systematic review of empirical evidence regarding spillover
from MPAs in the EU and other temperate regions.

A positive detection of spillover is reported in 83% of cases
(106/127 unique combinations of articles, MPAs and species)
that investigated spillover.

The diversity of MPA contexts and species demands a large
number of samples so all combinations can be investigated.

Researchers and publishers should be encouraged to report
negative results where spillover is investigated but not
detected to better inform future meta-analyses.

« Empirical studies should aim to document the spatial scale and
magnitude (abundance, biomass) of spillover rather than only
identifying its occurrence.



Extent of spillover

Positive detection of spillover in 83% of cases.

Majority of spillover cases were relevant for
commercial fisheries (64%).
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— European cases
remained
dominant in the
literature.

— Only one case
attempted to
guantify
magnitude of
spillover (E.g.
abundance)
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Influence of MPA Age.
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2 Features driving spillover

A meta-analysis of various factors related to MPA characteristics
and species traits has shown a number of emergent patterns in
relation to spillover effects.

* A select combination of MPA characteristics (MPA age, local
context and network status) proved capable of predicting the
occurrence of spillover, and are therefore key considerations
in the design of MPAs that have spillover as an objective.

* There is some evidence that species mobility (free swimming
versus sessile or walking) and reproductive strategies
(broadcast spawners versus brooders) are important factors
for the occurrence of spillover.

 Empirical studies need to quantify magnitudes of spillover
(export of numbers of individuals or biomass), and the
temporal frequency and spatial scale with which these occur.
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()} Methodological approaches

There are a wide range of methodological approaches (sampling
designs, sampling methods, statistical analyses) used to
investigate spillover effects.

« To assess spillover, a Before After Control Impact (BACI)
design should be favoured with a distance gradient sampling
scheme that is integrated over time.

« The ideal sampling method addresses the research question
being asked and is adapted to the species of interest and the
site characteristics.

« The ideal data analysis is largely dependent on the sampling
design and sampling method, but it needs to be appropriate
for the acquired data set. A statistician or modeller should be
preferably involved in the design and data analysis.

« A combination of approaches, using both biological sampling

and tagging, gives a much more complete picture of potential
spillover effects.



()} Methodological approaches
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* Field methods

Field methods

Mark recapture -
Traps -

Acoustic telemetry 4
Visual transects -
Trammel nets 1

Line fishing 1
Commercial survey
Quadrats -

Bongo nets 1

BUV A

Commercial landings
VMS data
Boat-based counts 1
Dredge surveys -
DST tagging 1

Fixed plankton nets
Gill nets

Hand catching 1
Light traps

Long lines

Passive collectors -
Photographic surveys 1
Quadrat samples 1

Spear fishing -
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: }  Methodological approaches

e Variables to be measured
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@&: Likelihood of spillover effects

A conceptual model tool was developed (SPILLEST) to
estimate likelihood of spillover for existing and proposed MPAs

 The tool integrates the potential environmental, social and
economic factors that contribute to the occurrence,
magnitude and detectability of spillover.

« Based on literature and a meta-analysis, SPILLEST can be
applied for any relevant species and allows users to explore
various MPA configurations and their contribution to
spillover.

« SPILLEST was tested and validated in several MPA case
studies and was found to largely conform with expectations
of the relevant experts.



Likelihood of spillover effects

Excel-based tool
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: MPA Name

1 Gotska Sandon Marne Protected Area
Siownsic and Wolinsiu Nasonat Parks
Tvedestrand Mamne Protecied Ared

4 North Sea Coastal Zone

5 Baorssele offshore wind farm 200e

B ’ 6 Bsgan offshore wand tarm zone

& 7 Lyme Bay Manne Protectsd Avea
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The Ecrehous and the Mnguiers

Lamiash Bay and South Arran

Asantic Istands National Park of Galicia
Professor Lug Saldanta Marne Park
Formugas Manne Protected Avea

Seivagens tsiands Marne Protected Area

La Gracosa Marne Protected Ares
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< Assessing spillover: Case study results

Gotska Sanddn MPA High Turbot & Flounder Potentially arval spillover, but not consistent over time
Baltic Sea Stowinski and Wolinski Low Commercial fish No teady reduction in catches in the fishing squares where the parks are
MNational Parks species bcated. Mo perceptible spillover effects according to stakeholders.

Skagerrak Twedestrand MPA High Lobster Potentially PUE increased outside MPA, but no effect of MPA proximity
MNorth Sea Coastal Zone l:lﬂic;:'I_lerate- Grey shrimp Potentially ncreased CPUE, but reduced competition
PlisErg HElIf il High FLa DI TiEl No o increased biomass / CPUE around the OWF
Morth Sea zone Tub gurnard
Belgian offshore wind farm e Sole No o increased biomass / CPUE around the OWF
) g : . -
NI Plaice Potentially ncreased CPUE, but reduced competition
Lyme Bay MPA High Multiple species No biomass 1s building up only inside of the MPA
. ) i Lobster ncrease in species abundance and size around MPA
English Flamanville Protected Area High
Channel Crab biomass lower around MPA after establishment
;?sqici;?:ous R Moderate Crustaceans takeholders indicate little chance of spillover, and no direct evidence
E;;E:Q:rmal = hanges in catches have not followed a clear pattern
Celtic Sea :arrn;I:sh B High| Crustaceans ust as many import as export of crustaceans in MPA
igher reproductive biomass (larval export), abundances correlated with
s=lito e oramT roximity of MPA, but BACI is neaded
Atlantic Islands National Nektobenthic ; . . i
g Low - - No ack of comprehensive fishing restrictions in the MPA
Iberian Coast Park of Galicia carnivorous fish
Professor Luiz Saldanha . Sole, seabream and . eported movement of individuals from inside to outside of park but no
. High Potentially . -
Marine Park skates eports of increased fisheries catches
Formigas MPA Moderate E;;‘E:'g:rmal = Unclear onflicting views of stakeholders
Selvagens Islands MPA Low-High E;;E:E:mal — Unclear onflicting views of stakeholders
Macaronesia Med. Parrotfish & Yes ncreased abundance and biomass around MPA
Blacktail comber
La Graciosa MPA Moderate Comb grouper Potentially ncreased abundance in MPA, not confirmed out of MPA

Emerald wrasse, Zebr3

No o changes in biomass
sea bream, dreamfish g
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< Assessing spillover: Case study results

Stakeholder consultation (fishery, management, NGO and scientists)

In your opinion, is there spillover of either fish or larvae from your MPA that is helping fisheries?
If yes, what factors are contributing to spillover effects?

No

Yes
Protection Level - _
Dominant Habitat - _
- Years Since MPA was Established - -
Size of MPA - -

Other

6 5 4 3 2 1 1 2 3 4 5 6

o
o

Number of Responses (n)

There are different perspectives on the presence/absence of
spillover in the case study MPAs even within the same
stakeholder group.



<> Assessing spillover: Case study results

- It is challenging to source enough case studies in
the regional seas surrounding Eurofpe with suitable
data for the analysis of spillover effects.

« Half of the case studies showed evidence of spillover
effects or the potential of spillover effects. Their non-
uniform nature makes it difficult to attribute common
factors to the occurrence of spillover.

« MPAs can lead to increased spillover of species, but
the patterns will be species-sgecific, and spillover
effects will take a long time to be relevant for
fisheries.

« While all stakeholders acknowledge the MPASs’ role in
protecting biodiversity, fishers express concerns about
the impacts of fishing restrictions on their livelihoods.

 There is hope amongst stakeholders that MPAs can
?rovide benefits to both biodiversity and
isheries, but empirical spillover evidence is
lacking in many cases.




SPILLOVER Conclusions

* The study substantially increased the availability of information on
spillover in EU waters and other temperate regions worldwide. It also
identified the areas that need further research.

* There is evidence for spillover from MPAs to adjacent waters in Europe.
On the one hand, the combination of three MPA characteristics: its age,
where it is situated (estuarine, surrounding an island, or in open water)
and whether it is part of a network of MPAs is important. On the other
hand, the way that species move around and reproduce have an
influence on its ability to spillover.

» Spillover patterns are species-specific and that spillover effects may
take a relatively long time (multiple years) before they benefit fisheries.




SPILLOVER Conclusions

To improve the knowledge on spillover, larger datasets of studies are
needed, including both studies that did and did not detect spillover.
Therefore, further field studies are needed that should be published in
primary literature.

The field studies should quantify the magnitude, the temporal frequency
and spatial scale with which spillover occurs. Additionally, to improve the
knowledge about the relation between fishing activities and spillover, a
requirement is the collection and documentation of more catch and
effort data inside the protected area and outside, with varying distances
to the protected area.

Comparing data before and after implementation of an MPA, measured
inside and outside the area (“BACI design”) is the recommended
approach. Gradients over time and distance to the MPA need to be
included in this approach. This in combination with tagging studies is
advised.
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SPILLOVER Recommendations

To better understand the drivers of spillover, future research
should be based on larger datasets and include negative
results. This demands that further field studies are both
promoted and undertaken and then published in primary
literature.

More information on the magnitude and scale of spillover is
needed. Therefore, empirical studies should start quantifying
the magnitude, and the temporal frequency and spatial scale
with which spillover occur.

There is a need to investigate a broader range of protection
levels in MPAs and other relevant areas, such as ‘other
effective area-based conservation measures’ (OECMs).

There is also a need for further emphasis on using data from
a diverse range of habitats and commercial species, as well
as determining the level of juvenile and subadult spillover.



SPILLOVER Recommendations

To improve the knowledge about the relationship between
(changes in) fishing activities and spillover, through
collection and documentation of more catch and effort data
inside protected areas and outside, with varying distances to
the protected areas.

There is a need to distinguish between ecological and
fishery spillover in future research. Being able to better
predict and quantify fishery spillover would be beneficial to
the dialogue among stakeholders. Fishery spillover could
provide direct benefit to local fisheries and serve as an
incentive for the fishing sector, potentially offsetting the
impact of fishery restrictions.



SPILLOVER Recommendations

* To aim for comparable perspectives on absence or presence
of spillover between stakeholders, by improving knowledge
about what spillover is through data collection in line with
the above recommendations and through raising awareness
on spillover effects and benefits.

 The SPILLEST conceptual model could be used as a tool in
stakeholder dialogues when discussing features driving

spillover. The tool can be updated when new knowledge
becomes available.




SPILLOVER Recommendations

Specific recommendations on methodologies for monitoring and assessment of
spillover effects are: For monitoring (data collection): it is recommended (i) to
use a BACI design with a distance gradient sampling scheme that is integrated
over time when implementing an MPA; (ii) to use a combination of traditional
(biological) sampling and tagging studies, as it provides a much more complete
picture of potential spillover effects; (iii) to assess different response variables
simultaneously (e.g. abundance, biomass, reproductive index). Nevertheless, the
ideal sampling method should address the research question being asked and be
adapted to the species of interest and the MPA site characteristics.

For assessing spillover (data analyses): the ideal data analysis method is largely
dependent on the sampling design, method and data availability. Therefore, it is
important to take into account spatial and temporal ranges, the number of
observations, MPA characteristics (e.g. age) and species traits (exploitation
history, mobility and reproductive strategies), potential population-level effects
and fisheries’ response to the MPA. Some more detailed guidance for future
assessments is given in the ‘advisory protocol’.



	Slide 1
	Slide 2
	Slide 3
	Slide 4: Extent of spillover
	Slide 5: Extent of spillover
	Slide 6: Extent of spillover
	Slide 7: Extent of spillover
	Slide 8: Features driving spillover
	Slide 9: Features driving spillover
	Slide 10: Features driving spillover
	Slide 11: Methodological approaches
	Slide 12: Methodological approaches
	Slide 13: Methodological approaches
	Slide 14: Methodological approaches
	Slide 15: Likelihood of spillover effects 
	Slide 16: Likelihood of spillover effects 
	Slide 17: Assessing spillover: Case study results
	Slide 18: Assessing spillover: Case study results
	Slide 19
	Slide 20
	Slide 21: SPILLOVER Conclusions
	Slide 22: SPILLOVER Conclusions
	Slide 23
	Slide 24: SPILLOVER Recommendations
	Slide 25: SPILLOVER Recommendations
	Slide 26: SPILLOVER Recommendations
	Slide 27: SPILLOVER Recommendations

