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Atoll island under threat
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® Trench

© Boring core
— Transect

B Foraminifera-nch sand
9. L B Coral gravel and sand

E= Cementad bioclast |
» Cal yBP (AR=-98+45)




calcium carbonate skeletons = coral reef



slr: 0.3-0.4 cm/year

Coral reef upward growth rate
= 2-5m/1000 years
= 0.2-0.5 cm/year

Kan (2001)



Gravel and sand production rate of healthy coral reefs
10-20 kg/m?/year = 75-150 cm3/m?/year = 75=150 m3/ha/year

assuming aragonite density of 2.7 cm3/g and 50% porosity






doi:10.1029/2011GL049163

Laura Is has been expanded to EW and NS
since 2000 years BP (AD 0)

10.1016/j.eeomorph.2014.04.017

foraminifera (Calcarina)


https://doi.org/10.1016/j.geomorph.2014.04.017




. High density foraminifera
7 sand production on a dead coral reef

,
High density foraminifera m°/halyear

on a healthy coral reef

Coral Reefs



Coral gravels
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Coral reef

Foraminifera sand



Island Beach sedimentation )
Sea Level Rise

0.3-0.4cm/year
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My Reef upward growth

foraminifera
Sediment production coral

Coral: 75-150 m3/ha/year
Foraminifera: 20-200 m3/ha/year

—50-175 m3/ha/year
= 500-1750 m3/km/year



Vertical
Seawall

No foraminifera nor cor

sediment production
< 0.2 m3/ha/year



Vertical sea walls

Waves break at the foot
of the vertical sea wall,
changing the site from
sedimentation to

erosion. >> Loss of
sandy beach



Engineering NbS coastal protection



Coastal vegetation

Mangrove

intertidal vegetation



Acropora Coral spawning Coral larvae

Larval release area Nursery rearing transplantation



Foraminifera mat



Degraded coral reef Spawning and larval
production

Acropora digitifera
[ Sexual reproduction ]

N

Larval rearing

Seeding facility Transfer to release tank

Larval seeding

| Asexual reproduction |
Pocillopora damicornis

[ Nursery rearing ]

settlement

[ Fragments ] Outplanting
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Coral nursery and farm

Reproduction by adult corals  settlement  juvenile adult Next generation

Coral reef
restoration
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[ Sand ]
production

Foraminifera

Foraminifera mats Foraminifera seeding Population growth




