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Reviving Nature’s Wealth

Simple technology can result in spectacular recovery for dying coral reefs.
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Global warming is a reality we now have to live with whether we choose to accept it or not.
The planet is changing in ways we cannot control, and nature no longer offers us the luxury
of re-creafion. Once it’s gone, it's gone. Unless, that is, we do something to protect and save
it. Sci and conservationists have already come up with a number of selutions to

environmental destruction, many of which are already being used to great effect around the
world, One such application is known as ‘Biorock’, an underwater life support system for the
ailing reefs that is the brainchild of marine scientist Dr. Tom Goreou. Last Dr. Goreau visited
Koh Samui and joined forces with Tom Sarkisian, the Global Coral Reef Alliance representative
to assess Biorock’s potential applications around Koh Samui. community magazine spoke to
them and other people involved in the project.

With successful new
reef already installed
and flourishing in such
diverse countries as
Jamaica, America,
Mexico, Venezuela,
Seychelles, the Male-
dives and Bali. Biorock
is far more than a
good idea. The tech-
nology behind it is
both simple and inex-
pensive, and it is suit-
able for every location
from the smallest, most
remote communities, fo
the largest areas of af-
fected reef. Biorock
can be infroduced wher-
ever coral reefs have
deteriorated and are
no longer able fo recover naturally. A structure is built from ordinary construction steel and
welded together an the beach. If there is no welding equipment available, ready-made building
mesh can be used or the structure can be wired together by hand. Once installed in the sea,
battery chargers send a low-voltage current direcily to the metal, and electrelysis then causes
the minerals naturolly present in seawater to build up. Young coral can enly grow on clean
limestone, and this is exactly what develops on Biorock’s substrate, stimulating young corals to
not only develop more quickly than they would naturally, but also to show greater resilience and
resistance o environmental changes.

Global warming caused by oil, coal and natural gas is new a major killer of corals worldwide,
and this is not helped by the relentless and rapid destruction of reef due to dynamite fishing,
sea pollufion, increased turbidity, over-explaitation, and envir Ity unfriendly tourism. In
1998, high water temperatures in the Indian Ocean caused a coral-bleaching catastrophe that
destroyed 60-90% of the Maldives’s coral reefs. In just two weeks the holocaust wiped out
centuries of coral growth. This, however, was not the case around one island in North knawn
as Male Atoll where Biorock structures were installed to act as an artificial fringing reef two
years previously. In fact, Biorock reefs in the Maldives showed 50 to 60 times better survival
rate after bleaching than other reefs. Much of the reef in the Gulf of Thailand was also killed
in 1998, and increased tourism, widespread construction and commercial Nshing around Samui
and her sister islands have caused serious harm to the underwater environment as a whole.
Biorock could be the lost chance for Samui to replenish some of what has been lost.

Renovation

Dr Goreau hos been working firelessly to regenerate the world's coral reef for ten years, The
above-mentioned projects in the Maldives and others in Indonesia have saved both coral reefs
and the communities that rely on them. When he saw the seas around Koh Samui, he was
convinced that something needed to be done fast.

“The situation we saw off these islands was not good at all.” He said.
“If's certainly not the kind of water | enjoy swimming in, but it’s not
the worst I've seen either. Reefs are disappearing everywhere. High
waler temperatures are the main factor but here on Samui this coupled
with bad land management that allows excessive soil erosion, as
well as a lack of sewage treatment. There used fo be reef all around
this istand, you can find dead corals all along the Nerth and the
West coast. There may be some living reef still out there but you can't
see it for all the mud. Samui sits on a natural mud bank, but
deforestation and consequent soil run off has made things a lof worse.
There should be a lot more coral around here.”

Unlike Samui, Koh Tao sits on a rock pinnacle, which is in part why its waters are so clear. But
even there the inshore reef is quickly dying from high nutrient levels caused by pollution. The
professor decided to install a Biorock frame off Koh Tao first, close to the shore in Chalok Baan
Khao. The idea was mainly to demonstrate how effective this method is in restering coral reef.

tommunity.com

“In Koh Tao we simply bought @ roll of construction mesh and laid it on the seabed in the shallow
water. The Koh Tao dive association helped us find a suitable site and local businesses provided
assistance with the eleciricity supply. Once people have seen how well it works, if there is a
strong dive interest, we can construct larger, more complex designs with swim-throughs and
areas for divers to practice skills. The main idea to start with though is to regenerate the coral
that has been lost. In the part of the island we selected that amounts to some 95%. Most of the
buildings on Koh Tao use holding tanks for their waste water, and many of them leak into the
sea, this causes nutrient levels lo rise, then the algae takes over and smothers the rock meaning
young corals don’t have anywhere to settle and grow. High water temperatures in the South
China Sea mean that even a slight increase in nutrients can cause a reef to die. By providing
energy in the form of an electrical current, we are able to make the regenerated coral more
resistant to these changes.”

Back on Samui, coral falls foul 1o a myriud of destructive forces, but even off Chuweng, the most
populated beach on the island, Dr. Goreau believes the reef can still be renovated.

“There’s still an amazing omount
of coral to be found off Chaweng
but is clearly a dying reef.” He
explained. “Much of the coral is
covered with algoe and only the
larger species have survived.
Most of the damage probably
occurred in 1998, but like on
Koh Tao, high nutrient levels in
the waler are preventing natural
regeneration. We'd like to focus
on replenishing the fish habitat
off Chaweng and making the
reef more aftractive. This reef
could be a great resource for
shore divers, and it's cerfainly
the best Samui has to offer in _
terms of visibility and access.

We could build a structure out in front of the existing reef on the sand, ot a depth of about 30
feet, which would give divers someh‘u’ng to see and also provide an area for them to learn
basic skills. A certain amount of maintenance would be required to stimulate certain corals and
prevent dominance by the more efficient species, but that'’s a small price to pay. Regenerating
the reef here will stimulate business right off the beach while increasing the fish population at
the same time. We built something similar in Bali, and the now all the dive schoals take their
students there. Like Chaweng, the reef is anly 150 metres from the beach so it's very convenient.
You don’t have to take o boat to see colourful reef and trapical fish. For the Balinese it has
become a valuable resource well worth protecting *

The fact is, without intervention the reefs around
this island will simply die out completely. Ulfimately,
that leaves Samui facing the reality of having no
dive sites to offer visitors, importing fish for the
tourists to eat, and trucking in sand to rebuild
beaches fhuf, without prolecﬁon from offshore raef,
will simply wash away. Obviously there are costs
involved in the project, but the island as a whole
is not short of money and according fo the professor,
who has many years experience in the field, the
hardest thing to find is an aftitude that recognises
the need for restoration.

“I¥'s difficult to convince people that natural resources are worth restoring.” He explained. “That's
because we are still locked into the mentality that nature is an infant that will bounce back.
Global warming has changed all that. Ideally, reef renovation should be part of an infegrated
resource plan thot includes tree planting and watershed management. Massive soil erosion and
a lack of wast tment compound the problems on this island. If Samui doesn't start fo
address these issues as a whale, the island will face some serious environmental questions in
the very near future.”
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Co-operation

As well as talking to local government, when Dr
Moreau and Tom began their research into
appropriate locations for reef renovation, they also
approached the dive operators for support. Ivan
Douglass is the General manager at Captain
Caveman Dive School, who offered assistance and
expertise to the project, providing information,
equipment and even a sp it from the Petcharat
marina.
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*As divers it is our responsibility to care for the marine environment, whether it benefits us
directly or not. Captain caveman are happy to help regenerate coral in the Thai gulf in any
way we can. Initially we shared our knowledge of the local reefs and advised on possible
locations. Then we fook the team on inspection dives fo various sites around the island including
Koh Som, near Big Buddha beach, Tongsai bay and Big rock. At certain times of year there is
still some beautiful marine life to be seen in all of these locations. But unfortunately the visibility
was generally very poor when we visited them and taking all the factors info account, in the end
the Professor decided Chaweng reef was the best site for regeneration.”

Surprisingly, according to Tom, Captain Caveman was the only dive operator fo offer assistance
on the project, and the only one to attend the meeting in Nathon. The local authorities and even
local Thai business showed greater inferest and support. But Mr. Douglass believes that a
successful regeneration project in Chaweng will only succeed with co-operation from all the
island’s dive companies.

“Most of the island's dive schools have an office on Chaweng Beach Road. A reef off Chaweng
beach would provide an ideal dive location, particularly for open water students. The dive
operators need lo come together on this, find funding and involve themselves in the installation
process. Divers are needed to help attach coral to the frames, and this could even become a
speciality option for advanced divers. Placing your own piece of coral on the reef could become
just like buying a tile ot the temple. Later on, once there is a reef there, everyone will wont to
use it. But there are important practical considerations regarding access and safety. An area
of reef would have to be buoyed off and protected. Boats, and particularly jet skis would have
to be controlled or serious accidents could happen. It's also important to involve local fishermen
so that they understand the concept of o protected reef. The technology behind coral regeneration
is incredible, but a new reef won’t survive without co-operation and a greater sense of
environmental respansibility”

Navigation

Coral reef is a lot more than just o place for divers and snorkellers to enjoy the underwater
landscape. Reefs provide foed, protection and breeding grounds for fish and other marine life,
and therefore represent an important local resource. Mr.Kornwit Jarnkosol is a technical expert
from the Thai Fisheries department who are responsible for allocating funds to replenishing fish
stocks around Samui. His department is keen to support the needs of local fisherman, but also
wants the decisions to be made by all those who will benefit from reef regeneration on Samui.

“Samui’s seas are very different today from
ten years age.” He pointed out. * The wafer
situation has changed quite dramatically
due to both natural and human influences.
That is why so much coral has died. The
main reasons for this are increased water
temperatures and the effect of the changing
local environment. Local fishermen have
been slow to respond fo these changes, and
that has increased the problem because
they fish more indiscriminately than they
used to. The demand for seafood has also
increased and there are now very few tro-
pical fish to bee seen in the waters directly
off Samui. Biorock, as it is called, copies
the job of natural coral, and creates new \

habitat for o variety of sea-life. This is good \ TN
for both the diving and the fishing indusiries. Lok i
We believe that the southwest of Samui is \e 73
a good location for one new reef because \ N
there is little effect from northeastern mon-
soon there, and there is also a sandy seabed \
not far from the natural coral reef. But we \
need fo do more research before exact lo-

cations can be selecled.”
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Although the fisheries department would ultimately be in charge of reef renovation projects in
Thailand, their budget is limited. Khun Kornwit therefore hopes to enlist the participation of local
fishermen, who can advise not only on suitable locations, but also know the best ways fo use a
regenerated coral reef.

"It is the fishermen who will use the reef so they should be the ones who come together to
brainstorm the best approach. We cannot make new reef everywhere with our limited resources,
so it's important to decide how to make the most of the areas where we do decide to regenerate
coral. Sea life is good for tourism as well as fishing, and we also need to talk to the dive
companies about their needs and ideas. The way that we plan o use the reef will then determine
its size, shape and location.”

Samui's divers and fishermen have already worked together on clean up projects. Khun Kornwit
believes that such projects give local fishermen a better awareness of the value of coral reef and
even shame them info acling more responsibly. The installation of ‘Biorock’ reef around the island
could act as a catalyst for increased co-operation and understanding.

As this article went to press, the Samui authorities asked Tom Sarkision to carry out surveys of
five potential sites around Samui for coral regeneration. A positive sign that the authorities are
serious about dedling with the problem of reef destruction.

Community Conclusion

Coral reefs suppert 500 million people around the world and generate revenue of $400 billion
a year through industries such as fishing and tourism. Yet still we continue to destroy them with
pollution and ignorance. The Global Coral Reef Monitoring Network predicts that 40% of all
coral reefs will be dead by 2010 and 60% of these will be lost forever by 2030. Biorock technology
has the capacily to save one of the world's most important resources, and the reefs around Koh
Samui are certainly in need of rescue. Co-operation and action are required now fo rebuild and
preserve this exceptional notural asset for the future. sL
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