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OUTLINE 

Å Coral reefs as a marine tourism 
asset

Å Threats to coral reefs

Å Coral reef restoration 

Å Micro fragmentation technique

Å Bridging restoration activities to 
nature -positive tourism 



Source: Bartellet  et al. (2024)

Coral  reefs as an important  mar ine tour ism asset

Economic VA contributions of Asia Pacific 

coral reefs ( 2008ð2012 annual average) for 

countries in which coral reefs contributed 
more than US$ 100 million annually. 



Reefs in the 
Anthropocene



Reefs in 
climate change 

era

(DMCR, 2024; Filho, 2023; Suttacheep et al., 2013)



Coral reef 
restoration

(Ceccarelli et al. 2020)

Hughes, et al. (2023) recommend 

combining two key concepts that 

can provide important insights into 
the dynamics and feasibility of 

restoration

ÅPrinciples of ecological 

succession 

ÅResponses and resilience of 

ecological systems to 

anthropogenic pressures. 



(Yeemin et al. 2006)

The methods used in Thailand

during the last decade: 

Åcoral transplantation and 

translocation

Å reattachment of coral 

fragments and the provision of 

artificial substrata for natural 

recruitment. 

ÅLarval supply, settlement and 

recruitment of planulae.

ÅRegeneration of damaged 
corals, fragmentation, and 

consolidation of substrata

Coral reef restorat ion in Thai land 



(Sutthacheep et al. 2022)

Coral  reef  restorat ion in  combatt ing c l imate change



Monitoring the growth rates of coral fragments in the nursery plots

Á Coral fragments in the shallow reef flat 

exhibited higher growth rate than in the 

reef slope.

Á No bleaching of coral fragments was 
found.

Á No disease was found in coral fragments

Á Partial mortality of coral tissue with only a 
few fragments



Coral micro - fragmentation 

A technique used in coral reef restoration to accelerate the 

growth of coral colonies by cutting them into very small 

pieces (micro -fragments), enhancing rapid tissue growth, 

with fragments potentially growing 25 to 50 times faster than 

normal. These fragments can then be fused together, 

creating larger, more resilient colonies and speeding up 

reproduction and reef -building.

This is the first coral reef restoration in Thailand (Ko Larn and   
Ko Khang Khaw) applying coral micro -fragmentation.

coral micro -
fragmentation

coral colony fusion

(Yeemin et al. 2024; Manager Online, 2024)



ü Survey sources of coral broodstock, 

nursery plots in coral reefs, and coral reef 

restoration sites.

ü Establish nursery plots in coral reefs and 

select coral species

ü Create coral reef restoration areas using 

small coral fragments that have been 

selected and grown to form colonies in 

hatcheries and nursery plots in coral reefs.

ü Study environmental factors in hatcheries, 

nursery plots in coral reefs, and coral reef 

restoration sites.

ü Study the genetic diversity of coral 

populations in natural coral reefs and in 

coral reef restoration sites.

Coral micro - fragmentat ion 

Hatcheries 

Restoration 

sites 

Nursery plots

Å Survival rate
Å Growth rate
Å Partial mortality 
Å Coral diseases 

Population 

genetic 

study 

Selection of 

parent 

colonies

Coral micro -
fragmentation

(Yeemin et al. 2024)



Coral  micro - f ragmentat ion
Preparat ion of  cora l  micro - f ragments 

(Yeemin et al. 2024)
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Coral  micro - f ragmentat ion
Hatcher ies and nursery grounds

Hatchery 1
όPorites lutea )

Hatchery 4
όFavites abdita )

Hatchery 3
όGalaxea fascicularis )

Hatchery 2
όLeptastrea purpurea )

(Yeemin et al. 2024)



0 3

üSurvival rates:

ü Porites lutea >ул%

ü Favites abdita >фп %

ü Galaxea fascicularis >уп %

ü Leptastrea purpurea >фс %

Coral micro - fragmentat ion ð Survival and Growth

Survival rate of coral micro fragments in hatcheries and nursery plots

üGrowth rates:

×лΦтуҕлΦнтcm 2/month

×лΦрнҕлΦофcm 2/month

×лΦпуҕлΦнпcm 2/month

×1 cm wide

×2 cm wide

×3 cm wide

(Yeemin et al. 2024)



Coral micro - fragmentat ion -  si te restorat ion  

Transplanting fused colonies to restoration sites ð substrates designed to 
support BCG model 

Substrate surface 
designed for 
natural coral 
recruitment

Dome -shape substrate    
is light with higher 

surface area

(Yeemin et al. 2024)



Coral restorat ion and nature - posit ive tourism  

(Yeemin et al. 2024)



Summary  

ü The success of coral micro -fragmentation and coral 

fragment selection in Thailand underscores the potential 

for synergy between marine conservation and nature -

positive tourism. 

ü Coral restoration contributes to biodiversity recovery and 

climate resilience, while tourism generates economic 

incentives and awareness to support ongoing 

conservation. 


