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... where those fish came from or
how they got there?

...Who would have guessed that it’s what goes on behind

' " i the scenes, in sheltered bay like the one hotel just

concrete over, that keeps the main show going on?
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Nursery habitats and evolution of the nursery-role concept

nursery habitat - a subset of all habitats where juveniles of a species occur, which has a higher level of productivity per unit
area than other juvenile habitats (Beck et al. 2001)

a) Nursery-role concept (Beck et al. 2001) b) Effective Juvenile Habitat (Dahlgren et al. 2006)
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[ Support for successful nursery occupation ]
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[ Value to recipient populations and ecosystems ]

Sheaves et al. (2015)

» extends beyond numeric

contributions to adult
stocks, encompassing its
role in sustaining future
generations

shaped by ecological and
physiological factors,
population dynamics and
resource availability,
influencing both nursery
ground success and
broader ecosystems



What nurseries provide for juvenile fish?

» An adapted and
diversified nutrition

» A favorable shelter which
protects from predators
and pressures

» A productive
environment with faster
growth slope and better
survival rate

» A location with corridor
allowing migration
towards adult habitats

... It’sironic: The sweltering, mosquito-filled saltmarshes, estuaries and shallow bays
being so eagerly destroyed may be more important to tourism than the tennis courts
and martini bars that replace them....




What are migration corridors?

Habitat Connectivity Matters for Fish Nurseries Seascape features

Habitat configuration
edges, corridors, patch size

Environmental
Habitat composition conditions
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boundaries, often driven by shifts in animal needs for
food and shelter, resulting in changes in habitat use over
the organism's lifecycle

Juveniles

ESSENTIAL HABITAT »» Natural life cycle



New approach

seascape nursery: a spatially explicit seascape consisting of
multiple mosaics of interconnected habitat patches that
are functionally connected to support juvenile fish growth
and survival (Nagelkerken et al. 2015)

SPATIAL DISTRIBUTION OF MARINE BIOCENOSIS
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Habitat loss and fragmentation

Mangrove Loss, 2000-2016 (km)
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... more than 70% of all reefs are threatened by
human activities, from agriculture and fishing to
navigation and coastal development (UNEP, 2020)

Mangroves Present

Scientists estimate that we
have already lost 30 to 60%
of the world's mangroves
(Godberg i sur., 2020)!

Patch Reel .~ Montasiraea Reel

\ Shallow Forereef
Seagrass Beds

Mangroves Absent

Between 1869 and 2016, 1/3 of Europe's seagrass area
was lost to disease, deteriorating water quality and
coastal development (de los Santos i sur., 2019)



UN Decade on Ecosystem Restoration 2021-2030—What Chance for Success in Restoring Coastal Ecosystems?
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00071/full Which nurseries should we protect?
UN Declaration on Ecosystem Restor:tion
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1 - DISTRIBUTION DATA ARE AVAILABLE FOR SOME OR ALL PORTIONS OF THE GEOGRAPHIC RANGE.
2 - HABITAT-RELATED DENSITIES ARE AVAILABLE

LEVEL 3 - GROWTH, REPRODUCTION, OR SURVIVAL RATES WITHIN HABITATS ARE AVAILABLE.

4 - PRODUCTION RATES BY HABITAT TYPE ARE AVAILABLE.

Common knowledge gaps:

» the spawning behavior and larval development of the species

» the oceanography of the local marine environment (currents, temperature,

salinity, density gradients,...)

Predictions/models on eggs circulation after spawning/larvae hatching sites

the duration of larval development, settlement and metamorphose into juveniles

Community structure and composition: the presence/ absence of appropriate

prey for settling larvae and young juveniles and predators

» the preferred environmental thresholds (temperature, salinity, etc.) for specific
species
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https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00071/full
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Interdisciplinary approach for nursery identification, valorisation and validation
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Albula vulpes v %.Coastal
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‘Otolith’

1000 % mag.

LI:e-tween populations of larvae.

1
N
We used the elemental compaosition
of fish otoliths to differentiate

Lmarme fish.

2
~
This provides a basis to empirically

quantify larval movementand
connectivity among populations of

Discriminating natal source populations of a temperate marine fish using larval otolith chemistry

Rogers, Fowler, Steer & Gillanders
Frontiers in Marine Science(2019)

@Troy_Rogersl
@BronGillanders
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Fig. 2. Laser ablation inductively coupled plasma mass spectromelry (LA-ICP-
MS) was used to obtain otolith microchemistry information from juvenile
(age O+) and adult {age 1+ sand founder. (A) Estimated core location for spot
depth profiling of juvenile sand flounder otoliths, (B) example of Mg and P con-
centrations that were predominantly used to delineate juvenile otolith re-
gions, (C) location of the transverse section from adult otoliths (orange dashed
line), and (D) delineated primordium core (white dot) and 1 year band (orange
dot) within the adull ololith transect. Note the different scale bars



Current research MDS Manhattan-Distance Adults and Juveniles

Otolith fingerprints reveal nursery discrimination of
Sparus aurata inhabiting the middle Adriatic Sea 2e+05
(Mati¢-Skoko et al., 2025 - submitted)
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Conservation and restoration! interreg [l ...
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https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat

Climate Change & Interacting Hazards

Warming, OA, deoxygenation, sea level rise, extreme s /
events, pollution / eutrophication, invasice species... ~(©) -
_.-'} .
| I\
 NBS:1—— NBS-2 ~~__NIH |
Restoration———~~ Conservation -Sustainable Harvesting
= N N
A ' : U P S S SN Y T

Services & Cultural Benefits

NBS 1 Flood / erosion control ! : 3 :
Storm protection : E e © Export

Shoreline stabilisation _ oLy HERPE= ‘ : of blomass

NBS 1,2 Carbon sequestation
Reducing OA and warming

NBS 1,2 Fish & shellfish harvests

NIH Breeding and nursery habitats
Wild plant/ animal resources
Recreation / tourism

Human wellbeing / cultural heritage ...

Nature-Inclusive Harvesting (NIH)


https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat
https://www.fisheries.noaa.gov/national/habitat-conservation/essential-fish-habitat

BLUE CARBON RESTORATION AND CARBON SEQUESTRATION

Respiration releases CO,and Photosynthesis transforms Habitat destruction Restoration permits
other greenhouse gases, such  carbon dioxide into plant releases carbon dioxide  carbon dioxide uptake =7
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Conclusions

» Nurseries face significant challenges and threats that impact their existence and ecological
services

» Nursery habitats are dynamic ecological systems and factors like food availability, predation risk
and spatial dynamics influence their effectiveness especially under pressures like climate change
and pollution

» Habitat degradation due coastal development, pollution and climate change are reducing their
quality and availability of affecting species survival and growth

» Protecting marginal coastal nursery habitats can be crucial for species conservation, especially
when core habitats are under threat but preserving biodiversity and ecological services are even
greater important

» Traditional conservation methods often focus on single habitats, but a more integrated and
spatially explicit approach is needed to be consider for the complex interactions (seascape
nurseries important as NBS, NIH and sink for carbon sequestration)

» Interdisciplinary approach for studying nursery habitats are absolutely necessary with new tools,
especially remote sensing and machine learning for more accurate insight into dynamic
environmental and climate changes




) A https://galijula.izor.hr/en/projekti/linkfish/
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