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Kaeru-uo; Mottled blenny, Istiblennius enosimae
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Umi-ushi;Sea slug
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Fry of rabbitfish
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Soft coral
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he emerald green waters typical of

coral reefs ring the islands of Okina-

wa. All visitors to Okinawa are impressed
by the vivid and contrasting colors of Oki-

nawa's coral reefs.
O The word "coral" is often used to refer
to precious stones such as red coral, but it
is also the name of the animals themselves
that create these “stones". The word
"coral" also generally refers to members of
the aquatic phylum Cnidaria, known for
their calcareous skeletons. Incidentally, jel-
lyfish and sea anemones also belong to
Chnidaria.
O Among the many varieties of coral,
those that create calcareous skeletons dur-
ing their lifetimes and thereby contribute
to the formation of coral reefs are called
hermatypic coral. Coral reefs form over
many years through the accumulation of
the calcareous skeletons of hermatypic co-
ral, as well as the remains of calcareous al-
gae and primitive creatures called forami-
niferans.

O In other words, coral reefs are created
entirely from living creatures. Although it
forms into large masses or colonies, coral
actually consists of multitudes of tiny ani-
mals. The body of a single coral is called a
polyp. These generally range in size from
about one millimeter to one centimeter in
diameter. Normally coral feed at night by
extending tentacles, like a sea anemone,
and then catching plankton that comes
floating by. The bodies of hermatypic co-
ral also contain tiny symbiotic algae called
zooxanthellae. The zooxanthellae use the
waste matter and carbon dioxide pro-
duced by the coral to perform photosyn-
thesis. The oxygen and organic matter pro-
duced in this way in turn supports the
growth of the coral. It is now known that
the secretion of calcium carbonate by the
coral is drastically reduced if no zooxan-
thellae are present. The importance of the
zooxanthellae makes it clear that the sym-

biosis between the coral and the zooxan-
thellae plays an essential role in coral reef
formation.

O There are said to be some 700 to 800
varieties of hermatypic coral around the
world, with more than 350 varieties repor-
ted in Okinawa alone. Despite the fact
that Okinawa is at a comparatively high
latitude for the distribution of coral reefs,
the warm Kuroshio Current and the clari-
ty of the seawater make for some of the
most extensive coral reefs in the world, riv-
aling even those found directly on the
equator.Hermatypic coral creates reefs
with complicated terrain features, and
these reefs fulfill many roles. Influenced
by the terrain of the sea floor as well as
the effects of ocean currents and waves,
the colorful hermatypic coral creates a vari-
ety of shapes, including rocklike clumps,
configurations resembling branches and
leaves, and formations similar to tables.

O The results are tremendously varied and
are beautiful undersea landscapes. The
number of living things found in coral
reefs is extremely large. Some find places
to hide there, while others live there per-
manently. Some eat the mucus produced
by the coral, or even the polyps them-
selves. The ways in which different crea-
tures interact with the coral are extremely
varied.

O The living creatures that stand out
most in the coral reef are the many color-
ful fish. Near the branchlike formations
created by the madrepore, one of the vari-
eties of hermatypic coral found in the wa-
ters of Okinawa, we can often observe
schools of damselfish. When a predator ap-
proaches, they quickly swim into the gaps
of the coral. There are also some species of
fish that eat coral. The butterflyfish pecks
at the polyps, while the herbivorous par-
rotfish chews on the coral hard skeleton
and all with its beaklike teeth.

O A large number of shellfish also live in

Living Coral Reefs

coral reefs. Examples that are often harves-
ted for food include the giant clam, tur-
ban shell, and button shell. Crustaceans
such as shrimps and crabs are also numer-
ous. In addition to large crustaceans such
as the spiny lobster, locust lobster, and
semiebi (Scyllaridae), a variety of small
crabs and shrimps also live among the co-
ral. These help protect the coral from its
natural enemy, the crown of thorns. Other
prominent inhabitants of the coral reef are
echinoderms, such as starfish, sea cucum-
bers, and sea urchins.

O The beautiful yet fragile coral reefs en-
able us to observe the lives of many living
creatures in all their complexity. Coral
reefs can remain healthy and beautiful be-
cause a balance is maintained among the
complex interrelationships between these
living creatures. However, in the summer
of 1998 a bleaching event occurred on a
worldwide scale that upset the delicate bal-
ance of the coral reefs and the sea sur-
rounding them. The coral began to turn
white. This condition occurs when the
zooxanthellae living within the coral
polyps disappear, and it is believed to be
caused by high temperatures or exposure
to strong ultraviolet light. It is said that
the large-scale bleaching of the coral of
Okinawa was caused by the fact that no ty-
phoons visited the island chain that year,
with the idea that the strong winds of ty-
phoons agitate the waters and prevent the
temperature from rising to a dangerously
high level. There can be no doubt that if
bleaching of the coral continues and the
coral dies, there will be an enormous im-
pact on all the living things that inhabit
the coral reefs. It is essential that we take
careful note of the effects that this wide-
spread bleaching has on the dynamics of
the coral reefs, as well as whether or not
changes in the functions and role of coral
reefs are occurring.
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Viviparous seeds of Rhizophora stylosa
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Mayapushiki (Sonneratia alba ) and pneumatophores
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Mangrove Swamps as Cradles of Life
he term "mangrove" refers to a
group of plants that grow in saline
soils where seawater and freshwater

mix, such as at the mouths of rivers or

along the seashore of bays in the tropics

and subtropics. In Okinawa, there are
large mangrove swamps on lriomote Is-
land, The mangrove forest of the Nakama

River is designated a Natural Conserva-

tion Zone.

0 Mangrove forests mainly consist of the

Hirugi(family Rhizophoraceae), such as

O-hirugi (Bruguiera gymnorrhiza), Me-

hirugi (Kandelia candel ) and Yaeyama-hir-

ugi (Rhizophorra stylosa). Mangrove trees
are able to survive in the brackish waters
of estuaries because of their ability to fil-
ter salt from water absorbed through their
roots, as well as their ability to eliminate
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Lutjanus argentimaculatus

salt via their leaves. Since the sandy mud
has very little oxygen, they have special
"respiratory” roots to absorb oxygen di-
rectly from the air. The mangrove trees
typical in Okinawa, such as the O-hirugi,
Me-hirugi and Yaeyama-hirugi, have
seeds germinating on branches. These so-
called "viviparous seeds" fall onto the
ground or into the water, and grow where
they settle after flowing. Mangrove trees
can survive and thrive in harsh environ-
ments by adapting themselves in shape
and physiological functions.
O Mangrove swamps are regularly inunda-
ted and dried with the tides. We can find
three types of habitat in mangrove
swamps; the interior of the forest, the
open muddy-sandy tidal flat and the wa-
terways.The interior of the mangrove for-
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sest is a particularly complex environ-
ment. There are many prop roots of the
Yaeyama-hirugi and twisted knee roots of
the O-hirugi. There are many places for
small fish to hide from predators at high
tide. At low tide, many small tidal pools
remain, providing refuge for fish, shrimp
and other marine animals. Potamidid
snails Terebralia palustris and grapsid
crabs, such as Helice leachi and Perisesar-
ma bidens,can be seen feeding on fallen
leaves at low tide. The open muddy-sandy
tidal flat is spread seaward from the forest
at low tide.

0 Many male fiddler crabs wave their
large chelipeds there in a mating ritual.
On the wet and soft sandy mud near the
tidal flats and small waterways, numerous
soldier crabs appear and move toward the
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Mictylis brevidactylus

water together to feed.

O In the waterways live many different
types of animal, mud crabs (Scylla serra-
ta), striped mullets, black sea breams, slip-
mouths, rabbitfish, snappers, horse mack-
erels, and even sharks. At high tide, some
of these fish swim into the mangrove
swamps, and then swim back out into the
deeper water as the tide recedes. Sharks
can be observed swimming into the river
channel at high tide to catch striped mul-
lets and slipmouths. The river, trees, and
sea supply the mangrove swamps with or-
ganic matter making the swamps compar-
atively rich places in food for fish and
shellfish. Young or small fishes come into
the river channel or the mangrove
swamps to search for food at high tide.

O The plovers, snipes and herons migrate

every year to the mangrove area. Within
the mangrove forest, birds such as the
common Indian kingfisher, eastern reef
heron, and spot-billed duck live year-
round. The ruddy kingfishers usually mi-
grate to mountain forests and woodlands,
but they can also often be seen in man-
grove forests feeding on small fish,
shrimps, and the like. Herons and related
birds hunt for fish in the puddles at low
tide. The bulbul and white-eye also come
to suck nectar from flowers of the O-hiru-
gi, while the Japanese great tit and ashy
minivet visit to search for insects. For
many migratory birds, the mangrove
swamps and tideland are key stops along
the way to their ultimate destinations.
Here they can find plenty of food as well
as a safe haven to rest their wings.
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Uca (Thalassuca)

O In and around the mangrove swamp, a
delicate balance has been achieved be-
tween hunters and prey. The food chain
works normally. Herbivorous crabs, snails
and the like eat organic matter such as
fallen leaves. Their droppings are then
consumed by even smaller animals.
Whether herbivorous or omnivorous,
these small animals are in turn eaten by
carnivorous fish, crustaceans, birds. Then,
larger fishes eat these animals. A tremen-
dous variety of living creatures can be
found in the ecosystem of the mangrove
swamp, and the balance between them is
maintained through habitat isolation and
dependence on different sources of nour-
ishment.

voccans vocans
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Kurusio Current

The Kuroshio and Marine Life
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goooo ﬂimai;HawksbiII turtle, Eretmochelys imbricata

goooo Kuro-maguro;Bluefin tuna, Thunnus thynnus
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Mant&l Oni-itomaki-ei ; Manta ray,Manta birostris
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Zato-kujira;Hampback whale,Megaptera novaeangliae

he islands in the Ryukyu archipelago

possess no major rivers, but to their
west flows an ocean current just like a
huge river packing a massive force. This
ocean current is called "Kuroshio".
Originating to the east of the Philippines,
it takes a course between Taiwan and
Yonaguni Island into the East China Sea.
It moves in a northeastern direction along
the continental shelf in the west of the
Ryukyu archipelago. The Kuroshio passes
through Tokara strait (between Yaku
Island and Amamioshima Island), and re-
enters the Pacific Ocean. The current
flows near the coast of Kyushu and
Shikoku Islands, and proceeds straight to
the offing of the Kii Peninsula and the
Sea of Enshu, and finally leaves the Japan
Islands at the Boso Peninsula.
O As the origin of the Kuroshio is close
to the equator in the Western Pacific, it
carries warm high-saline water to the seas
around Okinawa. The water temperature
is constantly over 2000 even in winter,
and measures 2900 in summer. This
warm current guides the large migratory
fishes and other tropical organisms to the
north.
O The waters off Yonaguni Island are
identified as the entrance of Kuroshio in
the East China Sea. These waters are
popular fishing grounds for marlins,
some of them measuring more than two
or three meters in body length. A great
mass of skipjacks migrates into the
neighboring waters of Okinawa from
early to mid-summer. A great quantity of
zooplankton occurs in the deep water
around 200 to 500 meters. Many
crustaceans and shellfish gather to feed
on plankton, and predatory fishes also
gather to feed on them. Etelis, Lutjanus,
and Lethrinus are the typical deep-water
predatory fishes.
O Marine mammals, twenty-six species of
Cetaceans and one species of Sirenian, are

distributed in the neighboring sea of
Okinawa. In Okinawa, Pinnipedians such as
Otariidae and Phocidae are absent, while a
Sirenian species, Dugon of Dugongidae is
present. The population of Dugons, however,
is extremely small in Okinawa. Dugons are
found presently in the tropical regions such as
the Red Sea, the east African Coast, the Indian
Ocean, Malay Peninsula, the Philippines,
Australia, and the Pacific islands. Okinawa is
considered the northern limit of their
distribution. Dugons, unlike other marine
mammals, have their nipples just behind their
forelegs on the anterior side of their bodies.
This feature gave them the legendary image of
being mermaids. They feed on seaweeds
such as Halodule uninervis and Thalassia
hemprichii.

O The bones of Dugon are occasionally
unearthed at ruins. There are documents
that Dugons were presented to the King of
the Ryukyu Kingdom. Those documents
indicate that Dugons were captured as food
during that time.

O Humpback whales disappeared in the
neighboring waters of Okinawa through
overkilling in the past, but recently they
have returned around the Kerama Isles.
From July to September, Humpback whales
gather to feed on abundant food in the
Aleutian Ocean, then from September to
October they begin to move southward.
They stay to breed in the ocean area of ten to
twenty degrees north latitude.
They come to stay near the
Kerama Isles from December to
March. Two or three pairs of
mothers and newborn calves
can be observed every year, and
they return to the north in April.
Two hundred eighty Humpback
whales have been identified and
registered by their tail fluke
pattern in the past ten years.
Whale watching is becoming

a popular attraction for many
gooooooooo

The Kuroshio and Marine Life

tourists.

O All divers of the world long to see the
Manta or Manta birostris. The Manta is
known as the largest ray in the world. The
widest fin span (from the tip to tip) ever
recorded for a Manta is 6.7 meters. The
Manta resides in the warm seas of tropical
and subtropical regions. The Yonara Strait,
a small strait between Iriomote Island and
Kohama Island, is a famous haunt of the
Manta.

O There are seven or eight species of sea
turtles on the world today. Five species of
turtles can be seen in the neighboring
waters of Okinawa, namely the Loggerhead
Turtle, Green Turtle, Hawksbill Turtle,
Pacific Ridley Turtle, and Leatherback
Turtle. The Black Turtles had been
considered to live only in the coastal areas
of the eastern Pacific, but recently they have
been observed in Okinawa. In addition, the
Loggerhead Turtle, Green Turtle and
Hawksbill Turtle lay eggs on the sandy
shore of several islands of Okinawa.
According to a recent survey, a Loggerhead
Turtle marked and released from Okinawa
was found on the West Coast of North
America. It proved that this species migrates
across the Pacific Ocean.

O The life of the coral reefs, major features
of the Okinawan Sea, depends on both
strong sunlight and the Kuroshio.

ooon
Dugon , Dugong dugon
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