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killing coral reets, Cvanide fishing. harbor
dredging, coral mining, deforestation,
coastal development, agrienitural runoft.
shipwrecks and careless divers are putting
so much pressure on these extraordinary
eeosvstemns that thev may not survive
bevond the next century. “You can never
point to one thing and say it's this that's
killing the reefs.” Wilkinson observes, "be-
cause in reality it's almost evervthing.”
While the evidence for the decline of
reefs is based on observations of only a few
hundred reefs out of uncounted thousands,
seientists around the world are becoming
increasingly alarmed. Already, some ex-
perts estimate. 10% of the earth’s reefs
have been martaily wounded. Thirty per-
cent are in critical shape and may die with-
in the next 10 to 20 vears. And an addition-
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BLEACHING The corai_equ_n}alent'ui_fa fever
at 30% are coming under such sustained
attack that they may perish by the year
2050. 1 used Lo be reluctant to sav the sky
was falling,” savs paleobiologist Jeremy
Jackson of the Smithsenian Tropical Re-
search Institute near Panama City, Pana-
ma. “I'm not anymore. Today when I go for
a swim on a reef in Panama. | ery.”

Coral reefs are more than beautiful
structures admired by snorkelers and scu-
ba divérs. Their stony ramparis serve as
storm barriers that protect shorelines and
provide ships with safe harbor. Their nooks
and crannies accommodate fish and shell-
fish that are important sources of food and
livelihood for millions of people. And like
the tropical forests to which they are fre-
quently compared, reefs are repositories of
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vast biological wealth as yet untapped for
medicinal and industrial uses.

To rouse public coneern, marine scien-
tists and environmental activists have pro-
ciaimed 1997 the International Year of the
Reef. They have persuaded the U.S. and
other major countries to support a conser-
vation offensive called the International
Coral Reef [nitiative. And perhaps most
important, they have launched an ambi-
tious project called the Global Coral Reef
Monitoring Network, which will conduct
the first surveys of the earth’s estimated
400,000 sq. mi. of reef, including remote
atolls no scientist has ever seen.

The underwater structures at the cen-
ter of this concern are. in fact. built by live
animals., Corals—fingertip- to hand-size
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creatures that stick together to form large
colonies—use the carbon and calcium in
seawater to build their hard. exterior skele-
tons, Over time. the stony material accu-
mulates. giving calonies of coral their sig-
nature shapes, Some corals. for example.
form big round heads that resemble a giant
caulifiower. while others assume elongate
shapes reminiscent of skvscrapers. As im-
pressive as cities, mature reefs may be
thousands of years old, extend for hun-
dreds of miies and shelter thousands upon
thousands of species—making them one of
the most geneticallv diverse ecosystems on
sea or land,

Modern reef-building corals are de-
scendantd of organisms that first appeared
in the fossil record 225 million vears ago.

Ay

a forest of coral—colonies of finger-size creatures whose elaborate siructures harbor some of the world's most productive habitats

These ancient carnivores. cousins of sea
anemones and jellyfish, boast stinging cells
and tentacles for stunning and capturing
prey. But while corals have survived the
onset of major ice ages and variations in sea
level of hundreds of feet, there are limits to
the conditions thev can tolerate. For exam-
ple, they cannot build reefs in water calder
than 60° Fror in murky depths, They live in
symbiotic relationships with colonies of
tiny algae called zooxanthellae that depend
on the sun for photosynthesis. Unfortu-
nately, the fact that they gravitate toward
sunlit shallows has made reefs easy targets
for plunder. :

Nowhere in the world have they been
subject to more abuse than in the Philip-
pines, says University of the Philippines

e

marine scientist Edgarde Gomez. Accord-
ing to environmentalists, a staggering 90%
of the archipelago’s 13,000 sq. i, of reef is
dead or deteriorating. Among other things,
Philippine reefs are being buried by tons of
soil that washes from deforested tracts of
land. They are also being damaged by pol-
lution that seeps from factories, farm fields
and sewers. But above all they are being
destroyed by toc much fishing,

The destructive cycle of overfishing be-
gan when coastal villagers started stripping
nearshore reefs of giant clams. ‘groupers

and other large fish. Then the fishermen

upped their productivity by a novel but
frighteningly destructive practice: blasting
the reefs with dynamite and scooping up
the dead fish. Now they have adopted what
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rmay be the maost insidious fishing method of
all. Sustained by hoselike “hookahs™ and
portable air compressors, Philippine divers
are hunting down big reef fish, stunning
them with cyanide and hacling them to the
surface alive, The practice allows traders (o
supply Chinese restaurants with the live
fish their affluent customers covet. Mean-
while. the 3301000 tbs. of evanide the divers
dump onto living coruls each vear is poi-
soning the reefs.

The good news is that the Philippine
voverament has started to
crack down on dvnamite and
cyvanide fishing. The bad news
“is that those destructive prac-
tices are just the latest in 2
string of insults to reefs. and
not necessarily the most seri-
ous, ar more trodbling to bi-
ologists ix  the fact that
groupers and other valuable
reef fish are being harvested at
a critical point in their repro-
ductive cvele. With satellite
navigation systems to guide
them. fishing boats are homing -
in on areas where large num-
bers of the fish have gathered
o spawn. Already. says Uni-
versity of Hong Kong fish biol-
ogist Yvonne Sadovy, fisher-
men have eradicated entire
groups of sexually mature
adults, which Jeopardizes the
future of the fish and also the
future of the reef,

Large fish.it turns out, are
amoeng the most eritical of all
reef inhabitants, especially
herbivores like parrotfish that
eat seaweed. Fast-growing sea-
weed s always threatening to
enzulf the reefs, but it is usu-
ally kept in check by grazing
fish. About a decade ago. a
team of marine scientists con-
ducted an experiment off the
coast of Belize that proves this
point. To keep fish out, the re-
searchers surrounded a section of coral the
size of a small pasture with a chicken-wire
fence. Within 10 weeks, they found. the
area inside the fence had been completely
overgrown by seaweed and many of the
corals had died.

A reef is like @ complex machine with
many redundant components: when one
malfunctions. another usually takes over,
By the middle of the past century. for ex-
ample, Jamaica's expanding human popu-
laticn had devastated the stack of seaweed-
eating fish, Stili. the reefs that surrounded
the island lcoked healthv. Why? The an-
swer. says the Smithsonian’s Jackson. is sea

urchins. which are also herbivores and

which temporarily filled in for the missing

fish. In 1983, however. the urchins sue-
cumbed to a mysterious disease. All of a
sudden Jamaica’s reefs crashed, With no
urchins to crop back the seaweed, Ja-
maica’s corals. once considered the jewels
of the Caribbean. were soon smaothered by
a vegelative thicket,

Unbhappily for reefs. hurmans upset the
balance behveen corals and their competi-
ters in many wavs, Consider the erosion
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that accompanies deforestation and agri-
cultere, No longer restrained by tree yoots,
tons of soil laden with nitrogen and phos-
phate washes into rivers and then sweeps
into the sea, forming a muddy plume that
may be hundreds af miles long, As this nu-
trient-rich water Hows aver a reef, it stimu-
lates the wrowth of all kinds of algae—
including the microscopic diatoms and
dinoHugeliates that nourish such reef ani-
mals as the crown-of-thorns starfish, 1n re-
cent vears hordes of these coral-devouring
starfish have infested Auvstralia’s [.200-
mile-long Great Barrier Reef, and soil-
borne nutrients are at least partly to blame.
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SEAURCHING Wha s rﬁysteﬁo_ﬁxs_ﬂiéé&sg wlpéﬂ oyt the aééag}—_eating
herbiveres in Jamaica, the reefs were Quinkly overrum with seaweed -

GROUPER Fishermen in thé.PhiIippinés ai;e tracking these valuable r.ee!
fish with satellites, harvesting them just as they gather to spawn

But what has brought about the epi-
demies of “bleaching” that have turned
coral reefs white across the Pacific Ocean
and parts of the Caribbean? Scientists have
known for some time that various kinds of
siress can cause corals to expel their zoox-
anthellae. Sinee it is the zooxanthellae that
give coral colonies their rich colaration,
their loss causes entire reefs to birn white.
The stress that caused the recent bleach-
Ings., seientists sav, was a seasonal spike in
seawaler temperatures. But other sources

of stress. such as overfishing
and nutrient overloud. may
. have made the corals and their

causes such swings in tempera-
ture to occur more often? That
possibility alarms marine sci-
entists. because bleaching—the
coral equivalent of running a
fever-—can be fatul. In 1983
particularly’ severe bleaching
episode killed 93% of the
corals off the Galapagos Is-
lands. Global wurming could
also trigger more ‘intense hur-
ricanes, scientists fear. And
while healthy reefs would no
doubt recuperate from the
pummeling, sick reefs might
not.. “What we worry about,”
says Smithsonian marine hiol-
ogist Nancy Knowlton, “is a
threshold effect. when 'so much
stress piles up that all of a sud-
den the floor falls through.”

The dwindling of reefs in
the world's oceans. scientists
acknowledge. will not immed;-
ately destrov the organisms
that build them. Manv corals
spawn en masse. releasing a
vast pinkish slick of fertilized
eggs that ride ocean currents
for hundreds of miles. In the
natural cycle. one reef rises as
another declines. This eycle is what hu-
Mans are now disrupting, however, and
ne one can foresee what the conse-
quences will be. Creating more marine
preserves can help, but even if the reefs
are patroiled by armed guards, they may
not be able to withstand the twin jugger-
nauis of exploding popuiation and the
economic desperation that accompanies
it, In the next five decades, the number of
people on earth may nearlv double. to
more than 10 billion, and the pressure
that will place on reefs is almost toa enor-
mous to contemplate,  —With reporting hy
Sandra Burton/Hong Hong
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