
Coral Reef Management Options to Engage 
Communities and  

Accelerate Fisheries Recovery 
Austin Bowden-Kerby 

FSP Network Training in Community Based Coastal Resource Management, 
November 15-19 2004  

Cagalai Island, Moturiki District, Fiji 
 
Major Topics Covered in this Workshop Section: 

1. Information required by communities regarding why reef resources decline 
and management options to help bring them back (including traditional 
knowledge, scientific knowledge, as well as appropriate training materials)  

2. Meaningful project activities and methods to help restore resources and 
educate and excite communities, helping increase community ownership and 
involvement in the project. 

  
Field Sessions: Coral Planting and Coral Farming Methods  

1. How to make coral growth frames and mariculture tables  
2. Transplanting corals to A-frames, "cookie" trays, and lines  
3. Replanting dead coral heads with live coral branch tips 
4. Restoration site selection 
5. Field observations of problem species for corals: Stegastes damselfish, crown 

of thorns starfish, and predatory snails 
6. Demonstration of COT removal and killing technique 
7. Obtaining corals without harming reefs (rescue from extreme shallows, 

thinning from conditions of over growth, and rescue of broken corals from the 
lagoon floor) 

8. Avoiding reef damage while in the field, and repairing small-scale damage  
 
Written Documents: 
 
Management Poster Set (understanding basic ecological and biological information 
needed for resource management by communities) 
 
Management Document Set 

1. Coral Reef Management Strategies  
2. How Do No-fishing Tabu Areas Work to Increase Fisheries Resources 
3. Recommendations for Crown of thorns Starfish Removal as a Reef 

Management Option  
4. Restocking Shellfish as a Possible Restoration Tool  
5. Coral Reef Recoverability Assessment 
6. Planting Corals to Repair Damaged Reefs and to Create More Homes for 

Fish  
7. Guidelines for Handling and Transplanting Corals  
8. Background Information on Corals for the Coral Gardens Team  
9. “So You Want to Declare a No-fishing Tabu Area?” 
10. Guidelines for setting up Marine Protected Areas 
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1. CORAL REEF MANAGEMENT STRATEGIES  
 
Communities need to consider their best options, and the strategies chosen should 
address the root causes of fisheries decline identified by communities (eg: If the root-
cause of decline is thought to be introduction of gill nets in the 1960s, then gill net 
management should be part of the management plans).  While falling back on 
traditional management practices alone may work well in some places, adding other 
options may make the management plans more effective, especially now that 
commercial fishing and modern fishing methods have become prevalent, and 
increased population has increased demands on the resources and pollution and 
siltation has added stress in many areas. 
 
The following is a list of possible management strategies that may or may not be 
appropriate for communities, depending on the site.  The biology and ecology behind 
each method should be understood, and will be discussed. 
 

1. Permanent no-take Marine Protected Areas (MPAs) 
2. Rotational or temporary no-take MPAs (giving the reef a resting period) 
3. Zoning the management area: banning commercial fishing where it competes 

with subsistence fishing or tourism 
4. Ban the use of poisons for fishing (both traditional and modern)  
5. Ban fishing that destroys habitat (dynamite fishing, smashing corals to chase 

fish into nets, etc.)  
6. Regulate or ban night fishing with underwater lights 
7. Regulate or ban spear fishing using SCUBA 
8. Control the use of pressurized gas or SCUBA for harvesting beche-de-mer etc. 
9. Ban the harvest of egg-bearing female lobsters or crabs 
10. Establish size limits for clams, mangrove crabs, octopus, and certain fish 
11. Control the use (and sale) of fish nets (minimum mesh size of 3 inches for 

most types of net fishing) 
12. Ban gill netting, or replace gill nets with fish traps that don’t kill the fish, so 

that rare species can be released.  Use fish traps and fish fences to replace 
some types of net fishing (perhaps using more durable modern materials). 

13. Protection of spawning aggregations from fishing  
14. Seasonal closure of a fishery (during reproductive season) 
15. Ban on harvest of very rare species in the larger management area (turtles, 

bumphead parrots, humphead wrasses, triton’s trumpet or other shells, etc.) 
16. Discouraging destructive practices such as walking on corals, anchoring on 

corals (make permanent moorings, or buy or make sand anchors), and 
harvesting corals (replace with sustainable coral farming) 

17. Ban the disposal of rubbish into the sea, especially plastics, batteries, and 
metal cans 

18. Removal of coral-killing crown of thorns starfish if there are > 5 per hectare 
19. Removal of tree trunks that wash up or fall onto the reef, as they roll around 

during storms, smashing corals.  
20. Replanting corals to dredged or dynamited reefs that are not recovering on 

their own 
21. Creating cement or stone fish houses where fish have few places to hide  
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22. Planting corals (staghorn types) for fish houses where they have died out  
23. Restocking giant clams or bringing together the surviving shellfish to within a 

limited area of an MPA, with proper monitoring and a protection program, to 
recreate a breeding population  

24. Limiting the numbers of commercial fishers in a particular area  
25. The development of effective enforcement and problem solving process in the 

community  
26. Training and activation of community “Fish Wardens” to enforce the rules 
27. Whatever else the community would like to do to help re-establish traditional 

fishing methods or sustainable management practices, or to counteract a 
problem that is identified in their council meetings and participatory 
workshops 

 
 
2. HOW NO-FISHING “TABU” AREAS WORK TO INCREASE 
FISHERIES RESOURCES 
 
In the past, community leaders declared a “tabu” on parts of the fishing grounds under 
their control, often to honor the death of a community elder.  These no-fishing areas 
rested the reefs and allowed the resources to recover.  Often the tabu was lifted many 
months later in preparation for a big feast.  On many Pacific Islands, particular reef 
areas were considered sacred according to the pre-Christian belief system, and so 
these areas were permanently closed to fishing as tabu areas.   These traditional tabu 
practices, both temporary and permanent, allowed island communities to manage their 
coral reef fisheries resources.  Today the traditional practice of establishing tabu areas 
when resources become depleted, and following the death of an important community 
member, has mostly been abandoned, and so there are less fish to eat.   
 
Fisheries scientists have been studying how to manage coral reef fisheries resources 
for many years.  These scientists have recently discovered that the best way to manage 
coral reef resources is to establish permanent no-fishing areas, called “marine 
protected areas” (no-take MPAs).  Many scientists don’t realize that this “modern 
breakthrough” in fisheries science is actually a traditional Pacific Island way of 
managing easily over-fished resources!   Today many islands are experiencing serious 
resource decline, and so many of these communities have realized that management is 
needed, and so traditional management is being reestablished, often with the 
assistance of non-governmental organizations (NGOs).  The following outline 
explains how no-fishing tabu areas work to restore fisheries resources. 
 
 
I. Tabu areas provide an undisturbed place for young fish to grow up   

Small reef fish find safety in the tabu areas and grow up within the MPA.  The fish 
only move out into the fishing grounds when they become larger.  This spill-over 
increases the fish catch in the open areas.  Even closing a reef for six months or a year 
will increase the size and numbers of fish caught in the open fishing ground near the 
tabu area. 
 
II. Tabu areas encourage reproduction  
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Fish, clams, octopus, and other resources grow into mature adults within the safety 
of the no-fishing zone and begin producing lots of babies that spread to new areas, 
depending on water circulation and back and forth tidal currents.   
 
1. Tabu areas allow fish to grow large enough to change sex, restoring the sex 
balance and allowing for more reproduction.   

Unlike sharks and deep ocean fish, many reef fish (parrotfish, groupers, and 
wrasses) change sex as they grow to a large size!   Unlike most animals, the internal 
male and female organs of fish look almost the same, with only a color difference 
(yellow vs. white).   It only takes a small hormone change in the fish to change its sex.   
For species that change sex as they change size, over fishing can result in only smaller 
fish surviving, and these will all be of the same sex, causing a failure in reproduction.   
Species that do not change sex, like snappers, are less easily over fished than species 
like groupers, which change into males when they become big, or wrasses, which 
change into females. 
 
2. Tabu areas can help improve the genetics of reef fish populations 

Tabu areas encourage fish to grow big quickly.  Over fishing has been shown to 
cause fish to become smaller, favoring early sex change into males and females, so 
that smaller mature males and females are the result.  Tabu areas favor fish with a 
delayed age of first reproduction and with faster growth.  As more fish change into 
males, abundant males begin to fight for territories and for females.  The largest (often 
fastest growing) fish usually win most of the territory and become the fathers of most 
of the babies, improving the fish population as they pass on their genes for faster 
growth and larger size.   Older people tell us that in the past fish were much bigger 
than they are presently, and with long-term tabu areas, fish can be bigger again in the 
future as well.   Again, this will require some areas to be closed for many years, if 
possible permanently.   

 
3. Permanent no-fishing areas help restore critical spawning densities 

Many animals can not move around to look for mates like fish do, so when only a 
few are left on the reef, reproduction fails.   Slow-moving animals and animals stuck 
onto the reef, like sea clams and beche-de-mer, make babies by throwing eggs and 
sperm into the water during certain times of the moon.    When only few animals 
remain they fall below a "critical spawning density" become too far apart for the 
sperm and eggs to find each other.   As no larvae are being produced, it may take 
many years for severely over fished shellfish or sea cucumbers to return to a tabu reef 
area, if at all.   
 
4. Resource Recovery in the Tabu Area 
Where there are many reefs up current, there is usually no shortage of babies to 
repopulate MPAs or tabu areas.  However, if there are few reefs up current, or if those 
reefs are over fished, resource recovery can be delayed for many years.  As many 
species that live on coral reefs as adults live in sea grasses, seaweeds, and mangrove 
areas when they are young, it helps to have these habitats as part of the no-take area, 
so that the reefs can recover more rapidly, becoming filled with baby fish and 
shellfish.   Sandy and rocky shorelines are important nursery areas for particular types 
of sea cucumbers, and so protecting shorelines from too many human activities may 
be important in helping reestablishing sea cucumber populations in a tabu area. 
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5. Different Species May Recover Differently  

Coral reefs have no political boundaries and many of the babies produced in the 
no-fishing area will drift with the currents to reefs many kilometers away.  However, 
those fish and shellfish with babies that stay in the water for over a week will remain 
in the area.  However often no-fishing areas will supply babies to the reefs far away 
more than the reefs nearby.   This is why a series of no-fishing areas throughout the 
ocean is needed as part of the management of island and coastal nations.  However, 
for species with larvae that stay in the water for only a few days, the babies often re-
colonize the reefs inside and near the tabu areas.  For example, octopus babies always 
stay nearby because they don't have a swimming larval stage.  The mother octopus 
sticks her eggs on the top of her cave-like lair and takes care of the eggs carefully, 
protecting, cleaning, and keeping water moving over the eggs at all times.  Tabu areas 
allow octopus mothers to produce many babies, and when these babies hatch, they 
move out to surrounding areas of reef.  
 
Other Management Measures to use in Association with Tabu Areas  

If there are too few of a species left to find each other to reproduce, recovery may 
not occur, and other measures may be required.  Monitoring will show which 
resources are returning and which are not, and where other measures may be 
necessary to restore particular fisheries species to the reef.   

A possible management strategy is to make a tabu on the harvest of any fish or 
shellfish species that has become rare due to over fishing, even on reefs outside the 
tabu areas.  However if gill nets are commonly used, this management option may not 
work, as fishing with gill nets kills fish indiscriminately.  Supporting the use of fish 
traps over gill nets might be a conservation measure in such instances, as fish traps 
allow the release of rare species of fish unharmed.  

It may also be possible to accelerate the recovery of formerly common but 
presently rare species by restocking or by aggregation, planting or gathering the few 
survivors together into ideal habitat for protection.  These animals serve as brood 
stock to help restore reproduction and bring back the species.  However, if restocking 
or aggregation is to be done, daily vigilance may be required to prevent poaching and 
to remove predators such as octopus, carnivorous snails, triggerfish, etc from the area 
around the brood stock.   
 
Important things to Understand when Establishing No-fishing MPA areas  
 

- Closing a reef for 3-5 years is necessary for maximum recovery of fish, and 
permanent closure gives much greater results.   Resting sections of reef for several 
months or a few years will result in more fish and bigger shellfish in the open fishing 
grounds, and so this is a good management tool to increase the amount of food given 
by the reef.  However, temporary closure may not do much to restore animals that 
have become scarce.  It may take a few years for many fish, clams, and other 
resources to mature, so the longer an area is closed to fishing the more babies it will 
produce.  Many species of fish, shellfish, and sea cucumbers take many years to 
recover, so opening the tabu area will wipe out any progress that has been made in 
reestablishing breeding populations of these species.  Some of the tabu no-fishing 
marine reserves need to be closed permanently, not only for six months or a year.    
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-A minimum of 20% permanent closure of reefs is recommended by the scientific 
community, for full benefit from no-fishing marine reserves.  On Apo island, in the 
Philippines (a severely over-fished reef), 20% of the reefs were permanently closed to 
fishing.  The people begin catching five times more fish (500%) after only three years.  
A similar response can be expected for severely over-fished reefs.  However, if a reef 
is not yet heavily over-fished, establishment of no-fishing areas will not result in a big 
increase in catch in the open areas, however, these MPAs will serve as a sort of 
insurance to prevent over-fishing, by maintaining healthy breeding populations of all 
species harvested by the community or the commercial fishermen.   
 
-Enforcement procedures and community-based support for no-fishing marine 
protected areas.  It is very important for fisheries management plans to function 
properly and so to contribute to effective resource restoration.  Tabu areas should be 
set up in easily-enforced areas, hopefully by the fishermen themselves.  An 
enforcement system and penalties should be clearly established by the chiefs or 
communities before the management plans are implemented.  A Fish Warden system, 
with Government Fisheries Department recognition may be possible, with trained Fish 
Wardens having the legal right to inform and arrest violators.   
 
- One potential complication with no-take MPA establishment is that sometimes 
a species may become over-abundant until the natural balance is restored, 
preventing the recovery of other species.  Examples of this are where sea urchins 
that are normally eaten by people become so over-abundant that they begin killing 
corals, that is until such time as their triggerfish predators finally recover.  Another 
possible problem is if octopus become over-abundant in the months following MPA 
establishment, killing most of the remaining shellfish, so that the no-take area has 
fewer shellfish than the open fishing areas!  Octopus predators such as black-tipped 
reef sharks and moray eels may take many years to recover.  Monitoring the resources 
for recovery inside and around the no-take zone can help determine when there is a 
serious ecological imbalance, and where an intervention might be in the best interest 
of the functioning of the tabu area, such as a regulated sea urchin or octopus harvest 
from within the no-take MPA for community fund raising. 
 
-People negatively affected by the management plan should be identified and 
prioritized for possible involvement in other socioeconomic activities:  such as 
new types of cottage industries, home gardening and cooking of new or underutilized 
foods, sharing benefits from eco-tourism related to the MPA, or the possible 
mariculture of corals, seaweeds, sponges, or other products. 
  
  
3. RECOMMENDATIONS FOR CROWN-OF-THORNS STARFISH 
REMOVAL AS A REEF MANAGEMENT OPTION 
 
The COT Problem 
In years past, this spiny, poisonous sea animal was much less common.  COTs have 
now become so common on many reefs that they are the major cause of coral death.   
A single COT can eat a medium-sized coral a day, and so it can kill hundreds of 
corals in a year.  Removing COTs may be more important as a reef management 
option in many areas than replanting corals, especially if the COTS remain a threat.    
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Root-Causes of the Problem 
Each COT can produce thousands of tiny floating babies (larvae), but normally only a 
few of these survive to settle out onto the reef.   Pollution of coastal waters allows 
many more of the larvae to survive.  Seawater becomes greenish in colour when 
wastes from the land fertilize it.  This green colour is due to teeny tiny plants called 
phytoplankton.  COTs larvae eat these phytoplankton, so green lagoon waters are 
perfect environments for COTs larvae to live and grow.   In addition to thousands of 
COTs settling onto reefs where before there were only few, the natural enemies of 
COTs are now mostly over fished: porcupine fish, puffers, large wrasses, and Triton’s 
trumpet shells. 
 
Indicators of the Extent and Seriousness of the Problem 
Coral cover is not always a good indicator of past COTs damage, as other things can 
kill corals.  The community usually knows what has killed the corals, so ask their 
opinions first.  However, if Acropora and Pocillopora corals are abundant within 
damselfish territories and are mostly absent out of these algal gardens, a former or 
long-standing COT outbreak is indicated.  This is because Acropora and Pocillopora 
corals are among COTs favorite foods, so these corals are eaten first by COTs before 
they resort to eating Porites and massive corals.  Stegastes damselfish chase COTs 
away and protect the corals inside their territories, so even if they hurt the coral some 
by growing seaweed and spreading coral disease, they sometimes save the Acropora 
and Pocillopora corals lives.   
 
Developing an Effective COTs Management Strategy 
If in a one-hour swim you see no more than 1-2 COTs, no removal efforts are 
required, unless coral cover is very low and trying to recover.  However, if there are 
many times more starfish than this, removal should be considered a management 
option.  It is generally impractical to remove COTs from large reef areas, therefore it 
is better to work to save the most beautiful or important reef areas inside no-take 
MPAs.  Bringing these starfish pests under control by regular removal in a limited 
area can help create pockets of high coral cover and reef health in MPA sites that 
otherwise would be more seriously impacted by COTs, and these pockets of coral 
health can be expanded over time if the manpower is available.   
 

The long-term management solution to COTs epidemics is reduction of pollution from 
the land, and increasing the animals that eat COTs.  Land-based waste management 
and permanent no-take MPAs are therefore better long-term solutions.  One possible 
way to increase the predators of COTs is to ban their harvest everywhere, even in the 
open fishing areas.   
 
Resort Partnerships may be Possible 
If a few thousand dollars can be obtained from a donor, such as a resort, a small 
bounty of 10-20 cents per animal might enable the removal of many thousands of 
COTs, raising community awareness, protecting tourists and children from danger, 
and earning funds for youth groups.  Resorts can sometimes be convinced to sponsor 
regular COTs removal from reefs around their areas of operation, so 1-2km of reef 
might receive long-term protection in this way with support from a resort, increasing 
the benefits to communities as well.  SUCBA diving businesses can also be 
encouraged to do the same for their regular dive sites. 
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If people find live Triton’s trumpet shells in the fishing areas, rather than killing them 
for food or decoration, they should be encouraged be put these into no-take areas 
where COTs are abundant and where the shells will be safe from harvest.  Resorts 
might be convinced to purchase these animals for putting into nearby MPAs.   A 
possible educational activity for the community and tourists would be to put Triton’s 
trumpet shells into underwater cages and to regularly feed them COTs, watching the 
exciting results!  Several of the shells in one cage might result in increased breeding, 
so breeding populations might in this way be re-established with assistance from the 
tourism industry. 
Removal Methods 
Early morning can be better than afternoon for finding COTs, as they tend to hide 
during day.   A bright white, recently killed coral indicates the general area where a 
lurking COT is located.  For monitoring, record the numbers and relative sizes of the 
COTs removed or killed, and whether any are missing arms, indicating predation by 
triggerfish.   
 

COTs can be killed one by one in the field by complete smashing the central disc and 
bottom or each arm, not allowing the arms to fall off.  A large glass bottle works well 
for this. After smashing they can be left to decompose or to be eaten by fish.  This 
method might help train reef fish that COTs make good food, and could be tested.  
However, if the COTs are dense, it saves time to put them in a bucket or boat for 
drying or burial on shore (they stink, so do this far from where people will complain).   
 

While some people have used dry acid or poison injection, leaving the COTs to die, 
this adds harmful chemicals to the environment and also could be dangerous for 
volunteers, but worst of all, it could harm or kill the few COT predators that are left, 
should they try eating the dying animals.   
 
Be Careful not to Transfer COTs to Restoration Sites  
When transplanting staghorn corals from one site to another, be sure to search the 
bottom of the boat for tiny juvenile COTs, which are small and dark grey, with a light 
grayish-white outline.  Small <10mm animals sometimes only have 1-2 arms, but 
many arms form by the time they grow to 20mm.   
 
Uses of COTs 
Chickens like to eat COTs when they are dried, and COTs also make excellent 
fertilizer for upland gardens, providing calcium, nitrogen, and other nutrients, 
especially good for use in for acidic clay soils. 
 
4. RESTOCKING SHELLFISH AS A POSSIBLE RESORATION 
TOOL FOR COMMUNITY MANAGENT SITES 
 
Potential Benefits of Restocking or Aggregating Surviving Species 

1. Restocking may help reestablish critical spawning densities within no-take 
areas, helping regain lost resources much faster than would occur naturally 
and without assistance.  In Micronesia, Beche-de-mer fisheries fished out in 
the 1930s and 40s still have not recovered after more than 60 years.   

2. Can be engaging and encouraging to the community 
3. A positive interaction in support of existing government restocking programs 

and hatcheries 
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4. Can help strengthen enforcement protocols and clarify governance issues for 
communities establishing management plans and no-take MPAs 

5. Helps support the reasoning for long-term or permanent closure of reef areas 
6. May help the reef recover a breeding population of shellfish, sea urchins, or sea 

cucumbers, which send larvae to other reef areas  
7. Restocking species with short-lived larvae can result in the recruitment of 

babies to the immediate area, reinforcing the recovery of local populations and 
supporting the community management plans.  However, for long-lived 
larvae, this may not be true, unless currents return the developing larvae to the 
source reefs over time (large oceanic gyres are sometimes present). 

8. May rescue animals that otherwise would be harvested and killed by fishers 
9. May contribute to the overall ecological balance of the reef (ie: recovery of 

triton’s trumpet shells which keep COTs in check) 
10. For some species the presence of adults may serve as a strong settlement 

signal, helping larvae coming in from elsewhere to recruit to the MPA area 
(pearl oysters and possibly others like Tridacna clams, conch, etc). 

  
The Possible Down-Side to Restocking 

1. Mostly unproven as far as biological effectiveness, so restocking or aggregation 
may be criticized by the scientific community 

2. May raise unrealistic hopes among some in the community  
3. May cost a lot of money  
4. Predators may cause mortality and may become a major problem in the sites, so 

frequent monitoring may be required 
5. The animals may be taken by poachers, discouraging the community  
6.  Storms and waves may smash the cages and the animals may be lost 
7.  Species with long larval cycles of weeks or months would not likely recruit to 

the MPA where the restocking occurs.  
8.  If the larvae are swept away by currents, restocking may not accelerate the 

recovery of the particular restocked species in the direct reef management area 
9.  A surge in octopus numbers inside newly established MPAs might wipe-out 

the restocking efforts, and so restocking might best be delayed until such time 
as moray eels and other octopus predators return, predators can be removed 
regularly, or the animals used can be big enough to avoid most predation.  

 
Suggested Protocols for Restocking 

1. Choose species with short-lived larvae, so that brood stock created will impact 
the nearby reefs and MPA area  

2. Choose species that are readily available for rescue from being eaten as 
juveniles in the reef areas outside the no-take zone 

3. Choose species that were at one time abundant in the site, but that are presently 
over-fished. 

4. Restock MPA areas that have been set-aside for long periods of time, or with 
the understanding that the animals will not be eaten should the MPA be 
opened to fishing as some point. 

5. Handle the animals with care, and as instructed by Fisheries Officials, keeping 
them cool, damp, and well oxygenated 
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6. Consider removing octopus and other shellfish predators from the restocking 
area regularly, and make arrangements for this as it violates the no-fishing 
status of the reefs. 

7.  Implement a size limits or other management measures for the species 
restocked in the wider management area, preventing juveniles from being 
eaten (whether recruiting from the restocked brood stock or otherwise). 

8. Do not bring species that were never present at the site or animals from far 
away that might bring in new diseases or parasites. 

9. Make provisions for counting and measuring the animals, at the onset of the 
restocking and at least once every year thereafter. 

10. If giant clams are restocked, line them up in rows so that they can be regularly 
counted, to make sure that poaching does not occur.   

 
Funding for Restocking  

1.  Some government hatchery programs are specifically directed towards 
restocking Trochus and Tridacna clams.  For such countries, the animals for 
restocking can sometimes be obtained free, in support of government priorities 

2.  Some tourism resorts may support and finance restocking and aggregation of 
survivors in nearby MPA sites in partnership with communities 

3.  A restocking program could potentially be sponsored at resorts as part of a 
coral gardening program to increase species of beauty and interest to guests.   
One option might be to keep male and female Triton’s trumpet shells in cages 
at a resort, purchased by the resort (as an alternative to being harvested and 
killed by community fishers), with a regular COTs feeding program as a guest-
viewed event, and with monitoring for mating and egg-laying activity. 

 
 
5. CORAL REEF RECOVERABILITY ASSESSMENT: TO 
DETERMINE IF REEF RESTORATION ACTIVITIES ARE 
NEEDED OR NOT  
 
Stressed and degraded reef systems have been placed into categories below, from 
more serious to less serious types of reef damage, followed by a discussion on 
whether or not restoration interventions are advisable or are likely a waste of time and 
resources. 
 
1. Chronic Environmental Problems Causing Permanent Environmental Change 
 
Definition: Root-causes that prevent reefs from reverting to a healthy condition even 
after the implementation of proper fisheries management plans.  
 
What to look for: 1. poor water quality (murky or green water), 2. formerly clean 
areas becoming muddy, 3. areas formerly with abundant corals having mostly dead 
corals 
 
Root causes:  Land-based pollution, muddy run-off 
 
How to measure:  Interviews with older community members about former 
conditions, monitoring for water clarity, nutrients, salinity, etc.  A consideration 
should be made for determining whether acute rather than chronic problems are 



Resource document for the “FSP Network Training in Community Based Coastal Resource 
Management”, Cagalai Island, Fiji, 15 -19 November 2004. (Funded by the European Union under 
contract under contract B7 6200 02-649).  
 

11

behind the degradation, events that are either not natural or that have a much higher 
frequency due to some change.  Such rare events more likely identified by 
interviewing the community than through scientific monitoring.  
 
Possible restoration interventions:  No potential exists for effective restoration unless 
the root-causes are effectively addressed.  If monitoring and interviews indicate that 
the problem may not be so severe as to be without hope, coral replanting trials can be 
attempted, using limited numbers of fragments of silt and freshwater resistant coral 
species (Porites, Pavona, Montastrea), tied on lines or frames.  Coral recruitment 
studies using stones as hard clean settlement surfaces, deployed during coral 
spawning season, can be undertaken as well to determine if a lack of larval 
recruitment or whether post-recruitment survival is preventing recovery.  If these 
experiments give good results, the particular reef area would fall into the alternative 
steady-state category below. 
 
2. Alternative Steady-State Conditions due to Changes in the “Substrata”  
 
Definition: Water quality does not appear to be the basis of the problem, rather 
changes in the substrata or bottom prevents recovery (rock covered by seaweeds, rock 
converted to gravel, bottom covered by thin layer of silt, etc.).    
 
Root Causes:  Dynamite fishing, reef mining, overfishing of herbivores, moderate 
land-based pollution, dredging activities 
 
What to look for:  1. corals crushed into rubble, 2. overgrowth by seaweeds, 3. a fine 
layer of silt covering rocky or gravel bottom 
 
How to Measure: Determine the aerial extent and overall proportion of the reef area 
affected and look for signs of recovery at the fringes of the damaged zones, look for 
coral recruitment on stable boulders and nearby areas, indicating that recruitment 
rather than coral survival is the problem.  Monitoring to look for signs of natural 
recovery reef (or the lack thereof):  increasing abundance of juvenile coral colonies 
>3-5cm, increasing abundance of herbivores, long-term improvements in water 
clarity, etc. 
 
Possible Restoration Interventions:  If interviews with older people confirm that the 
reef was indeed in a better condition in living memory, and that the causes of the 
problem are no longer continuing, restoration may be possible.  Methods may include 
replanting staghorn coral branches or simply throwing 30-40cm rocks into unstable 
rubble areas.  Establishment of no-fishing MPAs will increase the population of 
herbivorous fish and sea urchins, which in turn clean excessive seaweeds from the 
reef, direct removal of seaweeds by hand from particular reef areas prior to the coral 
spawning season may also be an option. 
 
Potential Complications:  Species imbalances (see next section) may become a 
problem in the survival of corals in the area to be restored, and if so coral replanting 
and encouraging natural coral recruitment may not be effective restoration measures.  
Example of this type of species imbalance problems are:  

a. Crown of thorns starfish have been know to attack and kill coral 
transplants and newly recruiting corals.  Even when only few COT are 
observed, they may be lurking unseen in complex-bottomed areas.  
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Stegastes (farmerfish) protect corals from COT, so a greater abundance of 
corals (especially Acropora) inside Stegastes territories, as compared to 
outside the territories, may give an indication of this potential problem.  
Close monitoring (daily or weekly) of coral transplants may be required, 
with removing  the COT when found.  Pilot work should be done to 
determine the relative amount of energy required before attempting a 
wider restoration.  

b. Establishing no-fishing areas may sometimes result in greatly increased 
numbers of parrotfish, which in turn may target coral transplants and 
naturally recruiting corals as a food source, suppressing the recovery of the 
coral population.  The potential for this particular ecological imbalance to 
develop after establishment of a no-fishing area is highest for reefs where 
there is ample shelter habitat for parrotfish, low abundance of predatory 
fish (which may take longer to recover), and where coral cover is low. 

 
3. Unhealthy Ecosystem due to Species Imbalances  
 
Root causes: Over-fishing of predators important in keeping certain species from 
becoming over-abundant 
 
What to look for: Coral killing crown-of-thorns Acanthaster starfish outbreaks, over-
abundance of coral eating Drupella or Coralophilia snails, over-abundance of 
Stegastes farmer-fish and associated seaweed patches and coral damage, 
overabundant sea urchins and associated excessive bio-erosion, other types of 
imbalances due to too many or too few individuals of a species. 
 
How to measure: Reef surveys looking for these particular species and for the 
particular predators of each of these species, as well as checking for the abundance 
and health of corals, especially Acropora corals, favored prey species for COT, coral 
eating snails, and preferred habitat for Stegastes.  
 
Possible Interventions: Establishment of no-fishing MPAs to encourage recovery of 
key predator species, removal of overabundant COT, coralivorous snails, and sea 
urchins from reef areas where they are a problem, laws banning the harvest and sale 
of Triton’s trumpets, restocking of triton’s trumpet Chironia shells into MPAs to 
serve as brood stock for the regional reestablishment of the species, enforcement and 
community awareness on the COT and other problems and their causes as part of a 
longer-term solution.  
 
Potential Complications:  When a shallow reef area is closed to fishing, particular 
species can become over-abundant in the months before their predators become 
reestablished.  A primary example is when a lack of moray eels and black-tip reef 
sharks in the MPA, primary predators of octopus, results in an overabundance of 
octopus, which in turn increase predation pressure on the remaining shellfish, 
interfering with the recovery of these species.  If monitoring indicates that an 
imbalance such as this is developing following MPA establishment, octopus fishing in 
of itself may become a valid restoration strategy to encourage the recovery of shellfish 
species targeted by octopus.  
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4. Generalized Over-fishing: Previously Common Fisheries Resources Important to 
Reef Health Have Become Rare
 
Root causes: over-fishing, small mesh nets, use of poisons for fishing, and loss of 
habitat due to destructive fishing 
 
What to look for:  1. low fish and shellfish abundance, 2. predominance of 
herbivorous fish and smaller individuals of all harvested species, 3. dominance of 
species not harvested for food or for sale. 
 
How to measure:  Monitoring of fish and shellfish stocks for abundance and size, 
post-catch surveys, interviews with older fishers. 
 
Possible Interventions:  Establishment of permanent no-fishing MPAs, restocking of 
MPAs with formerly abundant species if their prospects for natural recovery 
otherwise appear to be low, gathering together the few remaining individuals of a 
species into aggregations to increase the chances of successful spawning, ban on the 
harvest of severely overfished species, closure of reef areas on a rotational basis, size 
limits for commercially harvested species, nylon gill net bans, net mesh size 
restrictions, destructive fishing bans, SCUBA spear-fishing bans, night torch fishing 
bans, multi-year ban on key overfished species, ban on commercial sale of particular 
species important for local subsistence, etc.   
 
Potential Complication: Aggregating surviving individuals of a species may 
potentially make them an easier target for predators (if any predators in the area have 
survived), or make them an easy target for poachers, and this should be factored into 
the restoration strategy.   
 
 
6. PLANTING CORALS TO REPAIR DAMAGED REEFS AND TO 
CREATE MORE HOMES FOR FISH  
 
What are Corals and why are Corals Important? 
Corals are a type of sea stone, but unlike land stones, corals are alive and can grow.  
Corals are especially important because they give homes for fish and other types of 
fisheries resources to live inside.  When corals die, they look less beautiful and they 
don’t make such good homes for fish.  People sometimes break and kill corals when 
they go fishing.  Dynamite fishing kills corals and breaks the corals into small pieces.  
Smashed corals often do not re-grow, even after many years.  People harvest living 
corals for many reasons: to sell overseas, to use for building houses or land, or to burn 
to make lime for chewing betel nut. Coral harvesting and unwise fishing methods over 
the years have damaged many of the reefs around the Pacific Islands.  There are less 
fish in the sea now than in the old days, and in many areas reef damage is a big part of 
the problem. 
 
How do Corals Reproduce? 
Because corals can grow, we can plant them.  Plants in our gardens reproduce in two 
ways: by seeds and by cuttings.  Corals also make babies in two ways: with very small 
babies called larvae and from broken pieces called fragments.   It is very hard to see 
coral babies because they are small and are made only at certain times, always at 
night.  The tiny coral larvae swim in the water and look for good places for to settle 
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down and grow, especially clean dead corals.  If you look closely at dead coral rocks 
on the reef, you will sometimes see the tiny baby corals that have settled down and 
planted themselves, about the size of a pencil rubber, or smaller. If a tiny baby coral 
survives, it will be the size of an orange in about 2-3 years. Many tiny baby corals do 
not survive for even a year, as they are easily covered by sand stirred up by activities, 
stepped on, or overgrown by sea plants and bigger corals.  Good places for coral 
babies to survive are clean rock areas with clean sea water.  When coral babies settle 
onto dead finger-sized corals, these small pieces will later turn over, and kill the tiny 
corals.   
 
Helping Coral Babies Survive 
While coral babies may be too small and too hard to catch to be planted easily by 
people, there are some things that we can do to increase the settlement and survival of 
the baby corals, such as keeping the seawater clean and free of rubbish.  Some types 
of fish also help baby corals survive by cleaning small sea plants from the dead coral 
rocks, helping the coral larvae settle down and survive.  This is why making a no-
fishing area can sometimes help the baby corals return to a damaged reef on their 
own, as the fish begin cleaning the reef when they return. 
 
Where and When Should Corals be planted? 
Coral harvesting and reef mining removes corals and often leaves behind broken and 
dead coral gravel mixed with sand that cannot easily recover.  Dynamite fishing also 
kills and breaks corals and leaves behind such dead reef areas.  Once reefs become 
poor in corals, they usually become poor in fisheries resources.  But there is hope for 
these destroyed reefs where coral harvesting or blast fishing has smashed the reef to 
bits and pieces: corals can often be replanted to shorten the natural recovery period 
from hundreds of years to only a few years.   However, if the cause of the problem is 
not solved before the coral planting is begun, it might be useless to replant corals, as 
they will only be killed again.  Coral replanting should therefore only be used in 
conjunction with proper coral reef management and the implementation of effective 
conservation plans.   
 

Perhaps the most effective use of coral replanting is within well-established no-fishing 
Marine Protected Areas.  Such areas are protected from coral harvesting, fishing net 
damage, and other things that work against coral replanting.  Restoring damaged reef 
areas could help speed up the natural reef recovery process and help the reef regain 
lost fisheries resources, providing increasing numbers of homes for fish.  In this way 
coral replanting could help make no-fishing MPAs more effective and recover more 
quickly. 
 
What Kinds of Corals can be used? 
The fastest growing coral types are often the best to use.  These corals in English are 
called “stag horn” corals, because they look like the antlers of a stag (male deer).  
There are many kinds of staghorn corals, brown, gray, or yellow, and often tipped 
with blue or violet.  Staghorn corals are especially good for planting because they 
make very good bedrooms for sleeping fish, and they also help glue broken reefs back 
together again.  Staghorn corals are the kind most-often harvested and burned for 
making lime, and they are also easily smashed by fishing nets, boat anchors, and 
dynamite, so these corals are often the types missing from calm lagoon areas near 
villages.  Other types of finger-shaped and round corals can be used, especially where 
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the water is dirty of mixed with fresh water, as they may survive better in these 
difficult conditions, but they will grow more slowly.   
 
Selecting Corals for Replanting 
Corals for planting should be carefully selected.  Some corals are very sensitive and 
die in dirty water, while other corals may be sensitive to and die in warm water or 
where fresh water mixes with the seawater.  The corals chosen must be able to survive 
well in the planting site, so it is very important to find and use corals growing in areas 
very much like the planting site.  For example, if a dirty lagoon area is to be replanted, 
corals from a similar dirty lagoon need to be located first.  In order to restore the reef 
it is important that some corals have survived somewhere in similar water conditions.  
Corals brought in from cooler, cleaner waters of the outer reefs may look very much 
the same as the corals that live well in the lagoons, but they are more likely of dying if 
they are planted into the calm back reef.  
 
Taking Corals for Planting without Hurting the Reef 
Just as with gardening on land, corals and coral branches can sometimes be pruned 
back without hurting the corals.  Corals that are growing very close together often 
fight with each other as they increase in size, and the faster growing coral often 
overgrows and kills the slower growing coral.  Pruning back the branches can help the 
corals have more room for growing, and the branches can then be used for planting.   
 

Another place where corals can sometimes be found for use in coral planting is in the 
very shallow areas of the reef flat, where the tops of the corals touch air during 
extremely low tides.  These corals usually are killed every few years during very low 
tides by high temperatures, drying out, or from heavy rain.  Taking some of these 
corals for planting in deeper restoration areas may allow them to survive much longer.  
These shallow areas are often good places to find slower growing round corals and 
branching corals that are naturally strong against high temperatures and freshwater.   
 

Still another place where coral branches can be borrowed is from “farmer-fish” 
gardens.  These are staghorn coral thickets have hairy brown sea weeds covering their 
lower parts.  The sea weeds are farmed by the small brown farmer fish.  This fish kills 
the lower parts of the coral and allows the sea plants to grow, chasing fish away if the 
try to eat from its gardens.  Corals with farmer fish make poor homes for parrot fish 
and other sea plant eaters, as they are chased away. 
 
Starting the work with a Coral Planting Test 
Before planting a lot of corals at any site, it is very important to do a test planting 
first.  This means taking a few branches of each type of coral that will be used from 
the source corals, and planting them into the restoration site, to observe for six months 
to a year.  Three small plots are made for each of the coral types: five small branches 
<10cm, five branches between 10-20cm, and one or two branches >20cm.  If the 
results turn out very well, more work can be done with the coral types and sizes that 
survived and grew the best.  If the overall results don’t turn out very well, the reason 
should be considered.  More tests might then be done using different types of corals or 
different planting methods, depending on the seriousness of the problem, only 
expanding the work when the result is very good.   
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An exception to the long waiting period can be made if branches of corals are still 
growing in the site and if these corals are those to be used for the replanting.  A test of 
only two months might then be adequate to determine the best branch sizes to use. 
 
Planting Corals on Broken Reefs 
We now understand that when coral larvae settle onto broken coral gravel, that the 
dead coral pieces will likely be turned over so that the tiny baby corals die.  However, 
planting corals from coral fragments into these broken reef areas can be very 
effective, as they are much larger.  Coral fragments sometimes survive very well even 
when just scattered onto the broken reef areas.  The smaller the coral fragment, the 
less likely it will survive, so large fragments are recommended.  Nearly 100% of 
hand-sized coral fragments can survive on clean coral gravel of the calm back reef.   
 

If the currents on a reef that is in need of restoration are very strong, small hand-sized 
corals sometimes stay put and are better than larger branches, which stick up and 
catch the current and are more often carried away.  For broken reefs with very strong 
currents, coral branches may sometimes all be swept away, regardless of size.  If this 
is the case, two methods can sometimes work.  One method is to tie 10-15cm coral 
branches onto fishing line and then tie this “coral necklace” to wood or metal stakes 
driven into the broken up area.  Another effective way of restoring corals to high 
current areas uses land rocks, simply scattering them onto the broken reef area.  Coral 
larvae then settle onto these rocks, which are too heavy to be moved easily by the 
currents.   
 
Planting Corals in Sandy Places 
Where the sea bottom is very sandy, small coral fragments placed onto the sand will 
always die.   However, for these sandy areas, larger coral branches can sometimes 
grow very well when planted directly on the sand.  Coral branches for planting on 
sand must be at least as big as a basket ball (30cm wide x 30cm high) in order to stay 
above the choking sand, bigger may be even better.   Smaller branches can be planted 
successfully in sandy areas if they are supported above the sand, such as on top of 
broken fish traps, tied to wire frames, or the like. 
 

A two-step process for planting corals into sandy areas can sometimes be used. Corals 
can be grown from small branches on broken coral gravel areas, and after about 2-3 
years, a few of these larger coral colonies can be moved to the sandy restoration sites 
for testing the site.  If conditions are right, the corals will grow rapidly in the sandy 
area, as they slowly sink into the sand and until they finally become strongly 
anchored, and better able to withstand strong currents.  In some places, especially 
when planted out of sight from the main reef, the coral colonies can sometimes 
become very crowded with small fish.  The isolated corals are very good nursery areas 
for baby fish, which arrive wen they are very small (<1cm), soon growing to finger 
size before moving to the main reef. 
 

If many stingrays live in the sandy coral planting site, they may damage the corals.  
The shellfish that the stingrays hunt for food sometimes hide under the corals, and so 
the stingrays may push the corals away, breaking them into smaller pieces that may 
then die.  If this is a problem, planting the coral colonies close together (smaller than 
the diameter of a stingray), in groups of five or six colonies, can protect them from 
most of the damage.  Other things that can  
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The Season of Planting can sometimes make a Difference 

Sometimes the season that corals are planted in can make a big difference in success.  
If storms or strong wind-driven currents are a seasonal problem, it may be best to try 
planting corals during the calm season.  Coral fragments cement themselves to the 
rocks that they touch as they grow, and they begin cementing the dead coral stones 
together.  Coral fragments in this way become more attached and more stable over 
time.    
 

Corals often transplant best during the coolest part of the year, having a lower death 
rate and growing faster.  However, the coolest part of the year may not be during the 
calm season, so the best time for coral planting at a site may not always be easy to 
decide.   
 

If corals die after transplanting at a site, it might not be due to a problem of the site, 
but perhaps it could be due to some problem with the corals.  The problem could be 
related to season, planted during the warmest time of year, or during the time for coral 
reproduction and larvae formation, when the corals are weakest.   
 

Sometimes several trials may be needed to determine the best time of the year to plant 
corals at a particular problem site.  If there are strong seasons, it is important to allow 
the coral planting trials one full year before proclaiming success and doing more coral 
planting work.  Corals may grow very well during one season, only to be killed in a 
later season by fresh water draining off the land, by high temperatures, or other 
factors. 
 
How to Transport Living Corals Successfully 

Depending on the type of corals used, they can be touched and moved successfully.  
Clean hands and clean water is the key: hands should be clean of all oil, petrol, and 
lotion.  Corals can often be transported exposed to the air if they are shaded from 
bright sunlight, kept out of the wind, and splashed every few minutes with clean 
seawater, even for up to one hour.  Corals survive even better and for much longer if 
kept in buckets of clean seawater or in baskets hung from a boat.  Corals from the 
same mother corals do well close together in the same containers, however, if 
different types of corals touch each other for a long period of time, they don’t like it, 
and they will begin killing each other, afraid that the other coral is going to overgrow 
them.  
 

Corals to be planted into shallow areas should come only from shallow areas.  Corals 
should not be moved from deeper reef areas to shallow reef areas, unless the planting 
site is shaded, (like under a wharf).  Corals from deeper areas planted to shallow areas 
often become sunburned, and they can sometimes die.  Coral fragments taken from an 
upright position and planted in a flat position sometimes also suffer from sunburn on 
the upward facing side, becoming very pale and bleached, but usually they recover.  
Corals taken from shallow reef areas and planted to deeper reef areas seem to do fine.   
 

If corals die in the first two weeks of transplanting at a site, it is most likely due to a 
problem in transporting the coral fragments (drying out, exposure to bright sunlight, 
contamination with petrol, etc).  It is important to try another test, being more careful 
with the handling of the corals, or trying a cooler season when the corals are less 
stressed, before pronouncing the reef area non-restorable.  
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Where Should Corals NOT be Planted? 
Solid, clean, reef areas should recover corals naturally without any help.  Corals 
should therefore not be planted where such reef areas have been recently damaged, as 
coral larval should be able to return on their own without any help. Tiny corals 
coming from larvae are hard to see, and people could be tempted to plant fast growing 
staghorn corals in areas already recovering, interfering with the natural process of reef 
recovery, as the planted corals overgrow and kill the small slower growing corals.  If 
for some reason corals do not return after several years, some underlying problems of 
coral settlement or small coral survival may be responsible.  If coral fragments have a 
better chance of survival than do small corals coming from the larvae, then coral 
planting may be able to solve these problems. 
 

Corals should not be planted where corals have never done well, such as near river 
mouths or near muddy mangroves.  Corals should also not be planted where long-
standing problems continue to kill corals, such as in murky and polluted harbors, 
areas of active dynamite fishing, and the like.  
 
Growing Corals for Making Lime  
Staghorn corals can often be grown in sheltered lagoon areas where the corals existed 
in the past but where they have been removed over time.  This can be either based on 
information from the older people, or from the presence of many dead staghorn 
branches on the lagoon bottom.  After the initial trials, coral farms can be planted 
using branches from surviving staghorn colonies in the wider lagoon area.   
 

Larger coral branches tend to maximize the overall growth rates, until the coral 
reaches sexual maturity, at which time it uses a great amount of energy in making 
babies, so that it slows its growth rate to something less than a fourth.  Therefore, 
before the corals reach adulthood, each colony is divided into from two to five smaller 
pieces about every six months.  This keeps the corals growing as young colonies, 
accelerating overall growth of the corals, so that in a very short time a very large area 
is once again covered with thickets of living corals, crowded with fish.  From that 
point on, corals can be harvested for making lime, taking about half to a third of each 
colony every six months.  More or less can be taken depending on whether the coral 
farm begins shrinking or continues to expand.   
 

It is important to increase the varieties of coral growing in each coral farm as much as 
possible, to prevent disease and susceptibility to other problems like coral bleaching 
when the water becomes too hot.  More coral diversity will also increase the chances 
for sexual reproduction among the corals, once the corals reach a large mature size.   
 

Ownership of the coral farms will have to be acceptable within the context of the local 
culture and the existing customary ownership structures: individual ownership of the 
planted corals, family or clan ownership, or as ownership by the entire reef-owning 
community.  It would be useless to plant a coral farm if others come and harvest the 
corals without permission, so ownership or control should be made clear before the 
work begins. 
 
Growing Corals for use in Making Land, Seawalls, and Soak Pits 
Slow-growing rounded Porites corals are used for building seawalls, making new 
islands on the reef flat, and for use in soak pits.  These massive corals grow about a 
centimeter on each side per year, so a 100cm colony (=1 Meter) is about 50 years old.   
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These corals are very strong against storms, high temperatures, and can often survive 
COT starfish and freshwater flooding.   
 

As mentioned above, small massive Porities colonies can often be found in the 
extreme shallows of the reef flat where they die over time, or where they eventually 
grow together as flat-topped colonies and die out due to a lack of space for growth.   
An entire canoe of these small colonies, rescued from the shallow reef flat and 
transplanted onto dead coral gravel near a village, would increase greatly in volume 
over the years.  Five-centimeter colonies would increase to 20cm colonies in only 15 
years; increasing to 40 cm colonies ready for harvesting in about 35 years.  This 
growth represents a change in coral volume by a factor of >20, or more than 20 canoe 
loads of coral, a big addition to the village seawall.  While this work would require a 
lot of planning, the increased number of fish living in the corals would provide a 
strong incentive for this work.  
 
Coral Planting as a Coral Reef Management and Educational Activity  
It is important that coral reef managers fully understand what corals are and how they 
grow.  This is so that they can answer people’s questions and serve as a community 
resource person, helping raise people’s awareness.   
 

Coral planting is an activity that should be closely connected to the overall 
management planning approach, and is only one of several activities designed to 
educate and keep the interest of the community: COTs removal, restocking of MPAs, 
mangrove replanting, monitoring, youth theatre, seaweed workshops, etc. 
 

Coral planting may be an important management tool where past blast fishing, coral 
harvesting, or reef flat mining have destroyed reefs.  For other areas coral planting 
may be a relatively minor activity.  However, the educational value of the work 
should not be forgotten.  Planting corals and watching them grow is a very powerful 
experience that can catch the interest of the community and youth groups.  People 
who plant corals will be less likely of stomping on corals or throwing anchors on 
them. 
 
Commercial Coral Farming for the Export Trades and  
Coral Gardening for Tourism Enhancement 
These topics will be dealt with in depth in other documents.   
 
A Final Word of Caution 
Inappropriate use of coral planting, such as in areas where the corals inevitably die 
due to serious environmental problems, may discourage the community.   It is equally 
useless to plant corals where natural reef recovery is already taking place.  For these 
reasons, a recoverability assessment should be done before planting corals (see the 
section above).  As previously mentioned, before anything major is done, a small 
coral planting experiment should be carried out for six months using a few coral 
branches, if possible during the worse time of the year (the rainiest and hottest time of 
the year).   
 
 
7. GUIDELINES FOR HANDLING AND TRANSPLANTING 
CORALS 
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Permissions for Interventions  
In some countries, formal or informal government permission should be secured 
before beginning coral transplantation work.  The coral work should be 
undertaken under the guidance of staff trained in the “Coral Gardens” methods.  
Other types of restoration interventions can be also be done, such as removing 
coral-killing Crown of thorns starfish removing seaweeds overgrowing corals, and 
removing disease-spreading Stegastes damselfish. These actions help coral 
populations regain a more healthy state, with minimal handling and moving of 
corals. 

 
Handling Guidelines 

a. Wash your hands with simple soap and water, and then rinse your 
hands well in seawater before handling the corals.  If in the ocean, 
simple non-conditioned shampoo or baby shampoo works well.  Coral 
handlers must have very clean hands:  no gasoline, sunscreen, oils, or 
soap on the skin.  Don’t touch your face or other areas that might be 
contaminated with lotion or oils.  Keep the boat clean and free of gas 
and oil pollution. 

b. Gloves are not recommended unless they are non-absorbent otherwise 
they can trap foreign proteins that can cause corals to react.  

c. The part of the human body most similar to coral tissue is the surface 
of our eyes, so show the corals some sympathy as you touch and 
handle them. 

 
Transport Guidelines 

a. Shade the transplants during transport 
b. Transport the corals in baskets immersed in buckets of seawater, one 

clone (genetic type) per basket, or carry them in baskets exposed to the 
air, sheltered from the sun and wind, and splashed not less than once 
every minute with clean seawater. 

c. Corals should best be moved during the winter months when the 
burning rays of the sun (ultraviolet radiation) are less strong (from May 
to September in the Southern hemisphere).  The closer the site is to the 
equator the less important the season of transplanting is.  If corals are 
transplanted during the summer months, special care should be taken to 
keep them cool and shaded.   

 
Coral Planting Guidelines 

a. Coral branches should be planted with the up-side up.  Close 
inspection shows a lighter color and distinctive “reaching towards the 
light” polyp pattern on the bottom side of horizontal Acropora 
branches.   

b. The bigger polyps at the end of each staghorn coral branch (called 
axial or apical polyps) should face upward as much as possible when 
planted. 

c. If exposure to air is necessary during transplanting, keep them shaded 
and out of the wind.  Splash the corals at least once per minute.  Be 
vigilant…. corals are not just pretty stones, but are very much alive and 
are easily damaged. 
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Restoration Site Guidelines 
a. The transplant site should be of similar light quality to the original site, 

especially during summertime.  However, during the four weeks either 
side of June 21st, corals taken from 30ft may do well when planted to 
only 6 feet.   

b. Corals taken from dark bottoms should not be planted onto bright 
sandy bottoms in the summer months.   

c. If corals bleach seriously, they are not yet dead, and sometimes do 
recover, but it is much better to avoid this sickly condition, as it stops 
the corals from growing until the corals regain their color, showing that 
the tiny brown algae are back. 

d. The best restoration sites have cool, clean, full-strength seawater, with 
good current flow but sheltered from storms.  Avoid difficult sites, 
such as areas prone to very rough seas, shallow closed lagoons that 
heat up during summer months, areas with freshwater runoff from the 
land, and muddy environments.   

e. Survey the transplant site well before the day of transplanting, so that 
the best sites are located within the general area and the best method is 
chosen, allowing the corals to be immediately planted, rather than 
delaying while the specific sites are chosen. 

  
Appropriate Methods Guidelines   
Reefs formerly supporting abundant corals should be restored using methods 
developed for the energy regime of the particular site.  
 

Calmer energy systems  
Calm energy systems, such as back reef lagoons dominated by sand and sandy 
rubble can use coral branches planted directly onto the bottom.  Small coral 
branches that fall onto sand always die within a matter of days, so it is 
important to keep corals elevated above the bottom.   

f. For areas relatively clean of sand and silt, coral branches can be 
scattered into the rubble or dead reef rock with success. 

g. Larger coral colonies at least 40-50cm high often do well in sandy 
environments, and such colonies can be first grown on clean rubble, 
and then moved to the sand two-three years later.   

h. Wire A-frames can be used to support smaller coral branches in sandy 
environments, anchored with a single cement block underneath the 
frame.   

i. Table culture and line culture of corals is another option for sheltered 
low-energy areas.  Culture tables are made of 2/3 inch metal bars, by 
bending the bars into U-shaped leg pairs, and using straight lengths of 
the bars for side and cross pieces.  The tables are used for the “cookie 
culture” method, which grows smaller 3-5cm pieces of corals onto 
concrete button-shaped disks, each with two small holes and sewn onto 
wire mesh with 50-pound test fishing line.  These corals grown on 
cookies are best used for replanting high-energy areas once they are 6-
12 months old.  Line culture can be done between th culture tables. 

 
Moderate energy reefs  
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Moderate energy reefs dominated by coral rubble can easily be replanted by 
simple branch scattering or by the A-frame method, but with no need to 
cement the blocks down, simply pegging the frame to them for support.   

 
Higher-energy reef areas  
a. Higher energy reefs can best be replanted directly with coral branches, by 

wedging coral branches tightly into small holes that are normally found on 
the dead reef rock, or better yet by cementing coral branches into these 
small holes (planting them on calm days).  This method requires using 
either expensive epoxy putty or much cheaper quick-set cement, which is 
easily hand-made by mixing one part “plaster of Paris” (gypsum powder) 
with about five parts regular cement.  The shelf age of the plaster and 
cement give different results.  The two are mixed as dry powders and then 
tested for setting time, using a small amount of water, adjusting the mix 
ratio to lengthen or shorten the time to setting.  A five-minute set is good 
but only small batches should be mixed at one time, and a ten-minute set 
might be more suitable.  

b. Higher-energy reefs can also be restored using the A-frame method.  The 
frames are planted with 10-15cm coral branches secured to the frames 
using 10cm cable ties.  The planted frames are securely attached to two 4-
inch concrete blocks cemented to the reef, after cleaning the area with a 
wire brush.  The frames are pegged to these blocks with L-shaped pieces 
of ½ inch metal bars stuck through the mesh. 

 
 
8. DETAILED BACKGROUND INFORMATION ON CORALS  
 
Note: this information is mostly too technical to share in full with communities, 
however it is important for the Coral Gardens team to know, as we may be asked by 
teachers or students who have been exposed to more information.  For communities, 
corals are best described in simpler terms, such as living stones that need clean salt 
water and sunlight in order to grow, and that corals are important because they serve 
as fish houses (section 6 of this document).  
 

- Each tiny coral animal is called a “polyp” and each polyp sits in a small hole 
on the coral skeleton.  The coral tissues form a thin skin over the skeleton, so 
corals are more like living stones than they are like animals. 

- Each coral polyp has a mouth and tine arms and catches and eats tiny animals 
and plants (plankton) that drift in the water.  

- Tiny plants or algae called “zooxanthellae” also live inside the coral polyps 
and tissues connecting the polyps.  The algae use sunlight to produce food for 
the corals and the corals depend on these algae in order to live, so corals must 
have sunlight in order to live and grow.  The tiny plants inside the corals are 
brown in colour.   

- Sometimes corals loose their algae when the water becomes too hot during 
summer.  This is called “coral bleaching”.  Sometimes corals recover from 
bleaching, but sometimes they die. Corals killed recently by COTs are white 
and dead, and sometimes people confuse them for bleached corals.  
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- Dead corals soon become covered with algae and become more ugly than 
living corals.   

- Dead corals are important hiding places for fish, and serve as settlement 
surfaces for baby corals, especially where the dead corals are kept clean by 
grazing sea urchins and fish. 

- The bright blue, yellow, and pink colours of some corals are part of the animal 
tissue, and minor bleaching makes corals look brightly colour.  No one knows 
why corals have so many different colours, some of these colours may help 
them capture light for the zooxanthellae and some might help them attract 
small fish, as the wastes and stirring motion of small fish help corals grow.   

- Corals make babies or “larvae” by “spawning”, throwing out sperm cells and 
egg cells into the water.  

- Tiny coral larvae swim and drift around in the ocean currents and when ready, 
they look for a hard clean bottom to settle down on and become a coral polyp.    

- The new coral polyp will bud tiny polyps around it, like a banana tree 
produces new trees, with each bud growing into a new polyp and then 
repeating the budding process.  In this way a larger coral colony is formed 
over time, made of hundreds or even thousands of individual coral polyps 
working together.  

- Corals grow in two ways, by budding new polyps and by building new 
calcium skeleton material under each polyp.  

- Coral colonies do not have a life span, and so potentially can live for 
thousands of years, growing and producing new polyps.   

- As with most animals and plants, the maximum growth rates of reef corals will 
occur when the corals are juveniles (somewhere in the 10-20 cm colony 
range).   Smaller corals (<10cm) will grow more slowly, as will larger adult-
sized colonies (>20cm). 

- Adult massive corals (brain or stone-like in shape) generally average only 1cm 
of growth per year (on all sides), so a 1meter colony is estimated at 50 years 
old (measured from the coral mid-point).  

- Massive corals become flat-topped as they grow up to the inter-tidal area, so 
regardless of the tide, the mean low water mark is easily seen. 

- Branching corals grow much faster than do massive corals, because they focus 
most of their energy at the ends of the branches.  Adult staghorn corals grow 
about 10cm per year, but the juveniles can grow up to 4-5 times this fast. 

- Size rather than age is the main factor in coral maturity, so breaking a large 
mature coral colony in half can turn back time, producing two faster growing 
juvenile corals.   

- Breakage of coral branches “fragmentation” is a natural way that branching 
corals reproduce without sex, with each broken branch potentially growing 
into a new coral colony.  So what we are doing copies a natural process.  

- The more fragile corals (staghorn, and bottlebrush corals) are very easily 
broken and rely on breakage more than spawning as their major way of 
increasing local populations.  These species often form very large single-
species (and single clone) areas on the reef, especially in sheltered lagoon 
areas.  

- Hard to break species rely on sex more than fragmentation for reproduction.  
- Late November is the time of spawning of most coral species in the South 

Pacific Ocean 
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- Mature corals use much of their energy and nutrients for sex (up to 40% of 
soft tissues can be converted to sperm and eggs and thrown out during 
spawning), so spawning slows down coral growth. 

- If corals are trimmed well before spawning (in September or October in the 
South Pacific) it is possible to keep the corals in the faster-growing juvenile 
state, preventing sexual reproduction. 

 
 
9. “SO YOU WANT TO DECLARE A NO-FISHING TABU AREA”  

Modified from an unpublished FLMMA document, 2004 
 
In most of the Pacific Islands, people are complaining that there are fewer fish than in 
the past, that the fish being caught are smaller, and that it takes much more time 
fishing to catch enough fish to feed the family.   
 
Older people remember the traditional use of tabu areas, making an area of the reef a 
no-fishing zone when a chief or special community member died.  Besides being 
considered a sign of respect, declaring the tabu also had a practical effect of ensuring 
there were plenty of fish that could be easily caught to feed the visitors when the 
mourning period ended.  The customary practice of reef tabus was a good way of 
ensuring that there was plenty to eat from the sea.   
 
Today, in many areas, island chiefs have begun to reintroduce the practice of fishing 
tabus, to try and increase the number of fish once more.  Other communities have 
heard these good results, and many more are now interested in establishing tabu areas 
again in their own areas to increase the number of fish available.   
 
In these areas there has been an increase in the fish and shellfish, but once the tabus 
are lifted, most of the benefits are lost. 
 
To make the best use of the tabu areas, we need to understand their benefits.  
 
Benefits of Tabu Areas 
 
1. In the first year the fish in the tabu grow bigger.  Fish or turtles may also come 

from outside the tabu area into the tabu area to be safe.  The corals also grow 
better because people are not walking on them.  Some small types of fish also 
become big enough to reproduce. 

 
2. In the second year, as the fish continue to grow in the tabu area, they fill up the 

tabu area and begin to need more space.  These fish and shellfish begin to 
"spill over" and start filling up the nearby fishing areas. 

 
3. As the fish, seashells, beche-de-mer, and other animals inside the tabu area get 

old enough to reproduce (for some this is as old as 5-10 years), their eggs and 
babies will be carried by the currents into the open fishing areas and so there 
will be more marine resources in the fishing grounds. 

 



No permanent benefits occur if the tabu is opened within one year.  It is true that there 
are more, bigger fish in the tabu area and these are easier to catch.  But if the tabu is 
opened, after these fish are caught, the fishing grounds will become poor again. 
 
The greatest benefits occur when the tabu areas become full of mature fish and act as 
a breeding ground.  These offspring fill up the areas where people are still fishing and 
there will be plenty of fish for everyone.  It is best if some tabu areas are permanently 
closed.  However, it may still be possible to open a permanent tabu area about once 
every year or two for food for a special occasion, but only if it is strictly limited in 
time (a single day or less), and how much is to be taken is set.  Only those resources 
that are very abundant and that recover quickly should be arvested (such as octopus 
and certain fish), however giant clams, trochus, and beche-de-mer, and other slow-
growing animals should not be taken, otherwise it could be a major setback for the 
resources. 
 
It has been shown that if one fifth of the reef (20%) is put aside as a protected area, 
the fishing on the other four fifths (80%) will often double.  For some heavily over-
fished reefs, closing one fifth of the reef has resulted in a five-fold (500%) increase in 
fish catch in the open fishing grounds within only three years.   Not only do the no-
fishing tabu areas increase the fishing through spillover, but they also leave an area 
where corals and shellfish and other animals can breed safely and help re-stock the 
reef naturally. 
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Where to Declare the Tabu Area 
 
From the above explanation it can be seen that it is important to include healthy areas 
of reef inside the tabu areas, and that contain all types of marine resources, so that all 
sorts of fish and shellfish can reproduce and fill up the other areas.  Communities 
often choose tabu areas where the reef is sick and there are few fish because they 
don’t want to lose much of the better fishing areas, and as this is the area they want to 
get healthy again.  To allow for a faster recovery, the tabu areas should also contain 
healthy reef areas. 
 
In declaring the tabu, communities should think about being able to police the area so 
that people don’t come in to steal the resources when people are not looking.  As the 
tabu starts filling with fish, disrespectful local people and outsiders will be tempted to 
fish in the area.  It is also important to display the boundaries of the tabu, to ensure 
that all members of the community know about it and agree and that it has been 
agreed to, and so neighboring villages know to respect the tabu area.  In some cases it 
may be needed to legally gazette the tabu area with the national government.  Some 
ideas for setting up a Marine Protected Area are given below.  These are just 
guidelines; each community should set their own rules.  
 
10. Guidelines for setting up Marine Protected Areas 
 

1. Pick part of the reef that has many different types of places in it; some shallow 
reef top, some deep reef edge, some cuts or channels, some sandy area, and 
with mangroves and sea grasses as well if possible, to include the homes of all 
sorts of marine shellfish, fish and beche-de-mer.  Choosing reef areas that 
have few homes for fish and shellfish will not work to bring the resources 
back.  
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2. The place should if possible be all the way from the beach to deep water. The 
area should include all the land and rocks that are covered at High Tide, and a 
hundred meters or more into the deep sea, to stop boats coming up close and 
fishing. 

 
3. Choose places that are easy to look after, rather than reef areas that are far 

away and out of sight. 
 

4. If possible, make the size of the tabu areas at least one Kilometer wide and all 
the way from the shore to the deep water.  The more that is closed the faster 
the returns will be.  If 20% - 30% of the reef can be left as reserves, the fishing 
in the open areas can get better, sometimes by 4 or 5 times in only a few years.   

 
5. To make sure that everyone knows where the area starts and finishes, pick 

some obvious landmarks, like a point of land, a cliff, a cave or a river, so that 
no-one can say that they thought they were outside when they were inside. 

 
6. Draw a map and have everyone who controls the fishing rights to sign it and 

agree that this will be the protected place. 
 

7. Have a village meeting, and let everyone know where the area is and what the 
rules are.  Be sure to tell people from outside communities that sometimes use 
the area for fishing, and inform any who may be absent during the workshops 
and decision-making meetings.  

 
8. Do a monitoring survey at the start of the protection (with help from a non-

governmental organization), so the community can measure the recovery of 
the resources.  A simple way of monitoring to see if the fish and shellfish are 
returning is to get fisher women and fishermen to start a fishing diary so that 
they keep count of how many fish, octopus, etc. they catch every day, how 
long they are out fishing, where they fish, and what fishing methods they use. 

9. It is good for communities to set up permanent or long-term tabu areas in 
addition to shorter-term tabu areas.   

 
10.  Other measures besides no-fishing tabu areas should also be considered to 

help the fisheries resources recover faster, such as the regulation of net fishing, 
the banning of harmful fishing methods, and not allowing commercial fishing 
in the areas where people catch their daily food.   

 
11.  If there are other serious problems affecting the reefs, such as outside 

pollution or mud coming from disturbed land, tabu areas and other types of 
fisheries management may not be so effective. In such cases, long-term 
solutions such as reforestation may be needed.    

 
Today, many communities and traditional leaders are working with government and 
non-governmental organizations to develop fisheries management plans that address 
the major problems facing their fishing grounds.  However, many other communities 
have heard of this success and need help to better manage their customary fishing 



grounds in order to bring back the resources that have been lost due to a lack of proper 
management.   
 
While there is often much that can be done without outside help, if a community feels 
that they need extra help, they should contact the fisheries department and non-
governmental organizations active in their country to request assistance.  If an 
organization agrees and has the staff and the resources, a series of workshops and 
trainings are held in the participating communites to raise awareness and develop a 
community action plan.  
 
The role of the facilitating agency is to help the community identify the main threats 
to their marine resources, and to assist the communities to develop their own 
management plans, as well as plans to implement, enforce, and monitor the plans.  
The role of the community is to do the work and carry out their community 
management plans and commitments. 
 
Working together, it is possible for communities to regain much of their lost 
resources.  The result will be more food on the table, more interest by the young 
people in fishing, the preservation of our island culture and way of life, with greater 
community prosperity and health.   
 
 
Coral Gardens! 
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