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Introduction 

This book introduces the coral reef environment by providing information 
about coral reefs in general, and Hawaiian reefs in particular. The illustrations 
depict 100 reef plants and animals seen by visitors who come to snorkel and 
dive the shallow coral reefs off Hawai'i's shores. 

Hawaiian reefs boast some of the world's most richly colored animals. 
Because it would be impractical to provide a color guide for each member of 
every drawing (many animals have five or more colors each), I have identified 
plants and animals by name, and encourage interested readers to seek color 
confirmation elsewhere. Libraries and bookstores have several excellent 
photo-illustrated guides to Hawaiian reef fish and invertebrates. Better yet, put 
on your face mask and check out the animals themselves, for no photograph 
can adequately capture those living colors as they vibrate and shift in the 
dappled sunlight of the shallow reef. 

Identification key 

Plants and animals referred to in the text are numbered and identified by 
name. English and Hawaiian names are both used in Hawai'i, so both are pro
vided when known. Not all species have common names in both languages, 
and many species have several common narr:es, so the scientific names are 
given as well. There is only one scientific name per species, and this name is 
recognized throughout the world. 

The following pointers are helpful when pronouncing Hawaiian words. 
The Hawaiian alphabet has only twelve letters. These include the same vow
els as English, and the consonants p, k, h, I, m, n and w. Unlike English, 
Hawaiian has no silent vowels or consonant clusters. Every letter is pro
nounced, including the glottal stop('), or 'okina, which separates vowels as in 
he 'e. The 'okina causes two vowels to be pronounced separately instead of 
together, as in ae and a 'e. The macron(-) or kahako appears above vowels 
only, and elongates them. 

Vowels are pronounced like this: 

a like a in allow 

e like e in met 

i like y in baby 

o like o in pole 

u like oo in soon 



A conservation message 

A tiny number of people amid the vastness of nature might seem to have little 
impact on the environment. Most of us, when confronted with the great 
sweeps of Hawaiian mountains, sky and ocean, think of ourselves as small 
and harmless in the face of such vast natural beauty. It is easy to feel that tak
ing just one piece of coral or dumping just one bit of garbage can hardly dis
turb nature on such a grand scale. We have been raised to think of ourselves 
alone, as if there are no others here with us. In fact, each of us is but one of 
many thousands of people who visit Hawaiian coral reefs � �. year after 
year. If each of us took just one bit of coral and dumped one bit of trash, the 
reef would soon be destroyed. Even seemingly innocent actions, such as 
putting on suntan lotion just before snorkeling, peeing in the ocean, holding 
onto corals, walking on the reef and feeding the fish, bring harm to the reef 
when done over and over or in large volume. We must begin thinking of our
selves as part of a large group, with our small impacts all added together. We 
each need to do our part to avoid bringing harm to the reef. Some simple 
guidelines on how we can help protect Hawaiian coral reefs are listed on the 
last page of this book. 

How can feeding fish cause harm? 

A word about feeding fish is important, because so many people love to feed 
wild animals, including fish. After all, it seems like such a friendly, generous, 
even helpful way to interact with other species. It may be surprising, and cer
tainly disappointing, to learn that feeding fish can bring them illness and death, 
and harm the entire reef. Here's why: 

Reef fish have specialized diets and special nutritional needs that are 
met by natural foods they find on the reef. Their digestive systems are not 
designed to handle bread, peas and other human foods not found on the reef. 
Feeding fish these human foods can injure them and cause poor health by 
replacing the natural diet they need. 

Animals in nature live in balance with the food sources around them. 
Feeding reef fish disrupts this balance. It brings unnaturally high numbers of 
fish to an area and makes them dependent on people. 

Finally, feeding wild reef fish changes their natural behavior. Fish which 
have learned to equate swimmers with food become easy targets for spear
fishermen, and the swimmers who come to watch their interesting natural 
habits see only begging behavior instead. 

Please enjoy the amazing world of Hawaiian coral reefs. And whether 
you drift amid colorful fish in a warm rocking ocean, or imagine yourself doing 
so one day, let your heart touch the ancient Hawaiian wisdom that says the 
land and sea must be cherished and passed along intact to our children, 
because the land and sea nourish all life. 

K.O. 
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1 What Are Corals? 

To understand Hawaiian coral reefs, we must first know about corals. Corals 
are structures formed by tiny animals called "polyps." Most corals are built by 
many polyps living together in a colony. A few corals, such as "mushroom 
coral," are formed by a single large polyp. 

Most coral polyps are smaller than a pea. Their soft bodies are shaped 
like sacks, with feeding tentacles surrounding a mouth at the top. Stinging 
cells within the tentacles help the polyp capture small drifting animals for food. 
Each polyp sits within a cup-like skeleton and is connected to neighboring 
polyps by a layer of living tissue. 

Some polyps build their skeletons out of "calcium carbonate," the 
same white substance that forms chalk, limestone and sea shells. These are 
called "hard corals" or "stony corals" because their skeletons form hard stony 
masses. The three most common stony corals in Hawai'i are lobe coral, which 
forms most of our reef structure, cauliflower coral, which is found in shallow, 
active waters, and finger coral, which lives in calm and deeper waters. 

NAMES 
English Hawaiian Scientific 

1 cauliflower coral ko 'a Pocillopora meandrina 
2 lobe coral puna Porites lobata 
3 close-up view of coral polyps 
4 finger coral puna Porites compressa 
5 mushroom coral ko 'a-kohe Fungia scutaria 
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2 How Do Corals 
Reproduce and Grow? 

From time to time, coral polyps produce eggs and sperm, which join and 
develop into a tiny new coral animal called a "planula" (PLAN-u-la; plural = 
planulae). Most planulae drift in the sea for several days before settling to the 
bottom and searching for a place to attach. If the planula finds a clean, hard 
surface, it will attach and develop into a polyp. The first corals came to the 
Hawaiian islands as planulae and settled on the island's bare lava slopes. 

The new polyp builds a cup-shaped skeleton beneath its thin, soft body. 
It multiplies into a colony as new polyps grow from its sides in a process called 
"budding." As these polyps grow, more polyps bud off from their sides. Young 
and old polyps grow side by side, remaining at the surface of the colony. Since 
they grew from the original polyp, all the polyps are identical, like "clones." The 
coral colony slowly grows larger as the polyps multiply and grow upward and 
outward. 

Polyps build their skeleton cups upward, leaving behind an increasing 
mass of empty skeleton. People often call this empty skeleton coral "rock," but 
true rocks are not made by animals. When we cut a coral in half lengthwise, 
we see skeleton growth lines showing how the polyps grew and multiplied. 

1 planula 
2 original polyp, cross section 
3 coral polyps multiply by budding, cross section 
4 coral colony, cross section 
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3 What Makes a Hawaiian 
Coral Reef? 

Coral reefs are living communities of plants and animals. They are called 
"coral reefs" after the main part of the community- the reef-building corals. 
Corals come in many shapes, sizes and colors. They may be small and fragile 
or large and massive. "Reef-building" corals form large masses of stony skele
ton which, together with the remains of certain plants and small animals, cre
ate the reef framework. This framework provides food, shelter and living space 
for other creatures. Many kinds of plants and animals live on, around and with
in the coral framework. Hundreds of colorful fish swim around the reef struc
ture and hide in its cracks, holes and crevices. Together, all these forms of life 
make up the coral reef community. 

The plants and animals which compose coral reefs differ from place to 
place. Because the Hawaiian islands are the most geographically isolated 
islands in the world, some animals which are common on other Pacific reefs 
are rarely or never seen on Hawaiian reefs, while animals common to 
Hawaiian reefs may be rarely or never seen elsewhere. Hawaiian plants and 
animals, as well as the black lava rock on which Hawaiian reefs grow, give 
Hawaiian coral reefs their own characteristic look. Abundant red slate-pencil 
urchins sitting among mounds of yellow-green lobe corals and cauliflower 
corals are a typical sight on Hawaiian reefs. 

NAMES 

English Hawaiian Scientific 

1 bluespine unicornfish kala Naso unicornis 
2 achilles tang paku 'iku 'i Acanthurus achilles 
3 whitebar surgeonfish maikoiko Acanthurus leucopareius 
4 slate-pencil urchin ha 'uke'uke 

'ula 'ula Heterocentrotus mammillatus 
5 lobe coral ko 'a Porites lobata 
6 Moorish idol kihikihi Zane/us cornutus 
7 "7-11" crab 'alakuma Carpilius maculatus 
8 cauliflower coral ko'a Pocillopora meandrina 

10 
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4 How Do Hawaiian Coral Reefs 
Form and Spread? 

When coral polyps produce offspring called planulae, these drift to new 
shorelines, where they settle and grow to form new coral colonies. This is 
the main way in which Hawaiian corals spread from one place to another 
and start new coral reefs. 

The Hawaiian islands were formed-and are still forming-from 
volcanoes. As new lava cools and hardens beneath the sea, it becomes a 
clean hard surface where coral planulae can attach and grow. Dead coral 
skeletons also provide a clean hard surface for coral planulae to settle on. 
Sponges and fast-growing marine plants called "algae" (AL-gee) settle on 
these surfaces and crowd out the new polyps or grow over young corals, 
smothering them. Fortunately, other animals feed on algae and sponges. 
Certain fishes, sea urchins, chitons (KY-tens) and limpets graze the rock 
clean again, making room for new corals to settle and grow. 

Most Hawaiian corals grow less than one-half inch per year; it can take 
hundreds of years, therefore, for a coral reef to develop. Without animals that 
feed on fast-growing algae, Hawaiian coral reefs might never develop. 

1 
2 
3 
4 

English 

brown surgeonfish 
limpet 
chiton 
collector urchin 

NAMES 
Hawaiian 

ma'i 'i 'i 
'opihi 
pupu pe 'elua 
hawa 'e 

Scientific 

Acanthurus nigrofuscus 
Ce/Jana sp. 
Acanthochiton viridis 
Tripneustes gratilla 
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5 Plants Help Build Hawaiian 
Coral Reefs 

Most sea plants are referred to as algae (AL-gee). Some algae secrete skele
tons of calcium carbonate. These plants, called coralline (COR-al-een) algae, 
are important builders of Hawaiian coral reefs. Some form pink, brown and red 
crusts, while others grow in small branching clumps. Together with the crum
bled shells of reef animals, their skeletons create sand grains which fill in the 
cracks and holes between corals. Some grow living crusts across the rock, 
which help protect the reef from wave erosion. Others grow among loose coral 
rubble and cement it together into solid reef. 

Perhaps the most important reef-building plants are very small single
celled algae called "zooxanthellae" (zo-zan-THEL-y). They live within the tis
sues of reef-building coral polyps and are too tiny for us to see with the naked 
eye. Without these plants, coral reefs could not develop, because the corals 
could not grow well enough or make enough skeletal material to build reefs. 
Zooxanthellae use sunlight to make oxygen and food which the polyps use. 
The polyps produce wastes that the zooxanthellae need. Thus, these plants 
and animals help each other to survive, and together they enable a coral reef 
to grow. 

Many sea plants that do not build reefs provide food and shelter for reef 
animals and are classified by color: red, green and brown. Here, a sea hare 
(a kind of sea slug) feeds on green "sea lettuce." 

1 
2 
3 
4 
5 

English 

encrusting coralline algae 

NAMES 

Hawaiian 

sargassum seaweed limu kala 
coralline algae 
sea hare 
sea lettuce 

kualakai 
limu palahalaha 

Scientific 

Porolithon sp. and others 
Sargassum echinocarpum 
Galaxaura fastigiata 
Aplysia dactylomela 
Ulva fasciata 
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6 How Are Hawaiian Coral Reefs 
Unique? 

Certain animals which are plentiful on other Pacific reefs are not found on 
Hawaiian reefs. Similarly, Hawaiian reefs are home to many animals which are 
found nowhere else in the world. This is because Hawaiian coral reefs are so 
isolated from other reefs. Most reef organisms produce offspring that drift 
when they are young. When distances between reefs are not too great, many 
offspring drift from their birthplace to new reefs where they settle down for life. 
Their offspring, in turn, drift to new reefs on islands farther away. In this way, 
plants and animals spread across the Pacific. Because Hawaiian reefs are so 
far from other Pacific reefs, few young reef creatures drift between them. 
Without new arrivals from elsewhere, Hawaiian reef organisms can only breed 
among themselves. Over many generations their offspring become different 
from those on distant reefs. They become separate species which are unique 
to Hawai'i. Scientists believe that almost one-third of Hawai'i's reef fish are 
"endemic" (en-DEM-ic), that is, found nowhere else in the world. These are 
some common endemic reef fish: 

NAMES 
English Hawaiian Scientific 

1 Hawaiian sergeant mama Abudefduf sordidus 
2 milletseed butterflyfish lau-wiliwili Chaetodon miliaris 
3 saddle wrasse hTnalea lau-wili Thalassoma duperreyi 
4 whitespotted toby Canthigaster jactator 
5 blue-lined butterflyfish kTkakapu Chaetodon fremblii 
6 fantail file fish ·o 'iii- ·uwT 'uwT Pervagor spilosoma 
7 Hawaiian turkeyfish Pterois sphex 
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7 Hawaiian Reef Members: 
Attached Animals 

Many coral reef animals drift when they are very young, but soon settle down 
to live attached to the reef. Because they cannot move around to find food, 
most capture or filter bits of drifting food from the water. 

Octocorals-colonies of polyps with eight tentacles-grow in encrusting 
and branching forms. Their relatives, the hydroids, form colonies which may 
look like tiny ferns or feathers. Hydroids grow on the reef and on pier pilings 
and docks in harbors. Watch out for their painful sting! 

Sea anemones are coral relatives. They attach themselves to the bot
tom by a muscular disc. The hermit-crab anemones get to travel because they 
live on old snail shells inhabited by moving hermit-crabs. 

Sponges come in many shapes and colors. Their porous tissues are 
often homes for small worms and shrimps. 

Sea squirts, or tunicates, live alone or in colonies. Although sponges 
and tunicates aren't related, they both pump water through their bodies and 
strain out food. 

The Christmas tree worm lives hidden in a tube within living lobe coral. 
Its bright feathery tentacles vanish instantly when startled. 

The spaghetti worm lives hidden from view except for long white tenta
cles spread across the bottom to gather food from the sediment. 

1 
2 
3 
4 
5 
6 
7 
8 

English 

NAMES 

Hawaiian 

blue octocoral 'okola 
encrusting sponge hu 'ahu'a 
tunicate colony 'upi 
hydro ids kiki-limu 
octocoral 'okola 
hermit-crab sea anemone 'okola 
Christmas tree worm kio-po 'apa 'ai 
spaghetti worm kauna 'oa 

Scientific 

Anthelia edmondsoni 

Acabaria bicolor 
Calliactis polypus 
Spirobranchus giganteus 
Lanice conchilega 
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8 Hawai ian Reef Members :  
Creepers and Crawlers 

Most of the reef's creeping and crawling members rest hidden within caves 
and crevices during the day and come out at night to feed. 

The triton's trumpet snail is active at night, hunting one of its favorite 
foods-the crown-of-thorns seastar. 

Both the crown-of-thorns seastar and all long-spined sea urchins 
("wana") have venomous spines and should not be touched. The crown of 
thorns seastar feeds on coral polyps, while long0spined sea urchins feed on 
algae. 

The black sea cucumber lives in the open on sandy patches within the 
reef, sorting through the sand for bits of food. Its cousin, the light-spotted sea 
cucumber, "lives under rocks, but stretches its long body out into the open to 
feed at night. 

Most hermit-crabs, along with their relatives the lobsters, shelter by day 
and are active by night. Hermit-crabs live within empty snail shells. As the 
crabs grow, they must find larger empty shells to move into. 

NAMES 
English Hawaiian Scientific 

1 triton's trumpet pU puhi Charonia tritonis 
2 crown-of-thorns seastar Acanthaster planci 
3 long-spined sea urchin wana Echinothrix calamaris 
4 black sea cucumber Ioli Holothuria atra 
5 spotted sea cucumber Ioli Holothuria hi/la 
6 Hawaiian lobster ula papa Enoplometopus occidentalis 
7 cone hermit-crab papa 'i-una Trizopagurus strigatus 



I 

\ @ \  . 

' 

' \ ' \ ' 

. . . . . . . . �1:---=-�, . . 
,' , :/ --= • . ' . . , / ,' i .,, : ·\• · 

I , • • • ,: 



22 

9 Hawai ian Reef Members :  
the Swimmers 

Coral reef fish vary widely in shape, color, size and behavior. Some travel 
long distances, while others stay within a limited reef area. 

Blue jacks (blue ulua) are strong swimmers. They do not shelter in the 
reef, but visit the reef to hunt small fish for food. Some butterflyfish, by con
trast, may spend their whole lives near a single clump of coral. 

A school of Hawaiian dascyllus swims above the coral, feeding on 
plankton, while a large scorpionfish sits motionless on a rock. It actually looks 
like part of the rock as it waits to catch small fish that swim near. 

A school of goatfish swims close to the bottom, where they run their 
barbels through the sand in search of food. They pass a whitetip reef shark, 
resting in a coral cave after its lobster dinner. 

1 
2 
3 
4 
5 
6 

English 
blue jack (blue ulua) 
teardrop butterflyfish 
Hawaiian dascyllus 
titan scorpionfish 
whitetip reef shark 
yellowstripe goatfish 

NAMES 
Hawaiian 
omilu 
lau-hau 
'ala- 'ilo 'i 
nohu 
mane lalakea 
weke 

Scientific 
Caranx melampygus 
Chaetodon unimaculatus 
Dascyllus albisella 
Scorpaenopsis cacopsis 
Triaenodon obesus 
Mulloides flavolineatus 
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1 0  Hawai ian Reef Re lat ionsh ips :  
Symbiosis 

Every reef organism depends upon other reef organisms in some way, but cer
tain relationships are extremely close. These relationships are called "symbio
sis," meaning "living together." Some symbiosis benefits both partners, such 
as the reef-building corals and the tiny plants (the zooxanthellae) that live 
within the coral polyps. Both plants and polyps are so dependent upon each 
other that neither thrives without the other. 

An important reef relationship is the "cleaning service" provided by cer
tain small shrimps and fish. Tiny cleaners, such as the Hawaiian cleaner 
wrasse, run along the bodies of larger fish-eating parasites, mucus and dead 
skin. Even fish without parasites visit the cleaners - they seem to like the 
tickling feel of the cleaner along their skin. 

One small shrimp gains protection by living among the long, poisonous 
spines of a black sea urchin .  A white stripe along its black body helps the 
shrimp blend with its surroundings. 

Some relationships benefit one partner but harm the other: a large iso
pod clings between the eyes of an ornate butterflyfish and sucks its body fluid. 

1 
2 
3 
4 
5 
6 

NAMES 
English Hawaiian 

parasitic isopod poki 
ornate butterflyfish kTkakapu 
whitemouth moray pIThi 'oni 'o 
Hawaiian cleaner wrasse 
urchin shrimp 
long-spined sea urchin wana 

Scientific 

Cymatheid sp. 
Chaetodon ornatissimus 
Gymnothorax meleagris 
Labroides phthirophagus 
Stegopontonia commensalis 
Echinothrix diadema 
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1 1  Hawaiian Reef Relationships : 
Shifting Sexes 

Most animals are either male or female, but some are both sexes at once. For 
example, individual sea slugs each produce both eggs and sperm. When two 
sea slugs mate, each uses its sperm to fertilize the other's eggs. 

Some sea creatures change from one sex to the other. Among parrot
fishes and wrasses, there are many variations on who changes sex and when. 
Certain species of wrasses and parrotfishes all begin life as females. 
Scientists believe that in some of these species, the females change to males 
as they become older, while in other species only certain females change into 
males for social reasons. Other wrasses and parrotfishes may begin life as 
either male or female. The adult males ("initial phase" males) and females 
both look alike. Then some of the females change sex, growing larger and 
developing new color patterns as they turn into males. These new males ("ter
minal phase" males) look quite different from the other adults. Some species 
of wrasses have males and females with different color patterns, but there is 
no evidence of sex-changing. Scientists still have much to learn about shifting 
sexes in the sea. 

Although seahorses do not change sex, the traditional sex roles are 
reversed. The male seahorse has a pouch. During mating, the female sea
horse deposits her eggs inside the male's pouch, where they are fertilized by 
his sperm. The eggs develop within the pouch until, in due time, the male 
"gives birth" to tiny seahorse young. 

1 
2 
3 

4 

English 

belted wrasse 
seahorse 
spectacled parrotfish 

Spanish dancer 
* terminal phase male 

NAMES 
Hawaiian Scientific 

'omaka Stethojulis balteata 
Hippocampus kuola 

uhu-uliuli* Scarus perspicillatus 
uhu 'ahu 'ulat 

Hexabranchus sanguineus 

t female or initial phase male 
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1 2  Hawai ian Reef Relationsh ips :  
Commun ication 

Reef fish use a variety of signals to communicate. A grey reef shark defends 
its territory against an intruder by arching its back, dropping its fins and wag
ging its body back and forth. The message is clear- retreat or else! 

A striped Hawaiian sergeant performs a special swimming display to 
court a female. After she lays her eggs on the rock he has prepared, he 
chases her away and guards the eggs until they. hatch. In this drawing he 
darts and nips at a pinktail durgon who tries to steal some eggs. 

A juvenile cleaner wrasse waggles and dances to attract the attention of 
a passing parrotfish. The parrotfish signals it is ready to be cleaned by hang
ing motionless in a "head up" position. 

Color changes also send messages from one fish to another. Many reef 
fish change color during courtship and when fighting. An orangespine unicorn
fish develops a bright yellow forehead and pectoral fins (the "arm" fins), and 
may even flash sky blue when fighting others of its own kind. 

NAMES 
English Hawaiian Scientific 

1 grey reef shark Carcharhinus amblyrhynchos 
2 pinktail durgon humuhumu-hi . u-kole Melichthys vidua 
3 orangespine unicornfish umaumalei Naso lituratus 
4 bullethead parrotfish uhu Scarus sordidus 
5 Hawaiian sergeant mamo Abudefduf adbominalis 
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1 3  Hawaiian Coral Reefs Are 
Living Systems 

As we learn about the plants and animals that compose the coral reef, it 
becomes clear that every species of plant and animal has its special place in 
the community, and each is important to the whole. Each eats certain kinds of 
food, and each is also a source of food for others. Each has its own preferred 
shelter, and many create shelters for others to live in. Some animals are active 
by day, and others by night. Certain plants and animals have such close rela
tionships with other species that they cannot live without them. 

Hawaiian coral reef communities are balanced systems. All parts of 
the system have their special place and function. In a system, all things are 
related. All the plants and animals of the reef depend on each other, and on 
their surroundings. 

No system is isolated. All systems on earth depend on their surround
ings. Coral reefs depend on light and warmth from the sun and a constant 
supply of fresh, clear seawater from the surrounding ocean. Because coral 
reefs depend on their surroundings, changes along the shoreline will affect 
them. 

This drawing shows how members of the coral reef community depend 
on their surroundings and each other for food. The dotted line connects ani
mals to their food sources. 
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1 4  How Are Hawai ian Coral Reefs 
Important? 

-Coral reefs act as barriers which protect our coastlines. Strong ocean waves 
break on the reefs before they reach shore. This helps keep the shoreline and 
beaches from being washed away. It also creates safe places to swim and 
exciting waves to surfride. 
-Coral reefs are an important source of sand for our beaches. 
-Many of the fish we eat depend on the coral reef in some way: for food, 
shelter, a breeding ground or a nursery area for their young. Lobsters, parrot
fish, soldierfish and octopus are four important food animals that live on 
Hawaiian coral reefs. 
-Visitors come from around the world to see Hawaiian coral reefs. Providing 
services for these tourists creates many jobs and brings money to Hawaiian 
communities. 
-Coral reefs are places of beauty and wonder. This alone makes them impor
tant. As part of our natural world, they contribute to a larger balance. Their 
existence need not be justified by their usefulness to people. 

NAMES 
English Hawaiian Scientific 

1 spiny lobster ula Panulirus marginatus 
2 bigeye soldierfish ·u ·u Myripristis berndti 
3 palenose parrotfish uhu Scarus psittacus 
4 octopus he 'e Octopus cyanea 
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1 5  How Are Hawaiian Coral Reefs 
Damaged and Destroyed? 

-by freshwater runoff from heavy rains. 

-by improper clearing of land vegetation for roads, buildings and farming. 

-by people who stand on and hold onto corals; polyps are easily crushed by 
fingers and feet. 

-by boat anchors and anchor chains, which break corals. 

-by people who take corals home. 

-by animals that eat corals (see next page). 

-by dumping excess sewage into ocean and streams, or chemicals from golf 
courses, agriculture and industry. 

-by oil spills and oil pollution from ships. 

-by people using dynamite, bleach and poisons to catch fish. 

-by great storms which smash and overturn corals. 

Damage from storms cannot be helped, but damage by people can 
usually be avoided. Hawai 'i's increasing population growth and land develop
ment are resulting in more pollution. It is thus more important than ever to 
encourage activities and laws which protect our coral reefs. It is now illegal to 
take live coral in Hawai'i. 
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1 6  Can a Damaged Coral Reef 
Recover? 

All coral reefs are affected by forces which help the reef develop, and forces 
which break the reef down. We have seen how certain plants and animals 
help build the reef. Animals which contribute to coral destruction include par
rotfish that scrape coral to eat the algae on it and in it, butterflyfish and crown
of-thorns seastars (see illustration tor Chapter 8, "Creepers and Crawlers") 
which feed on coral polyps, fast-growing seaweeds which crowd out new 
polyps and certain kinds of sea urchins, snapping shrimps and worms which 
bore into the coral to make their homes. 

Damage caused by reef animals is normally small and may be repaired 
as new polyps grow. Damage caused by storms, or by people breaking and 
taking coral, takes longer to repair. Most Hawaiian corals grow less than one
half inch per year, and some take fifty years to grow a few inches, so re
growth of lost coral chunks takes a long time. Yet, if the seawater is clean and 
clear and the corals are healthy, a damaged reef should eventually recover. 

The greatest reef damage may result from changes in seawater. 
Seawater changes from freshwater runoff, soil erosion and pollution of various 
kinds can damage and destroy entire reefs. A reef that has been destroyed by 
poor water quality may not grow back. Seawater changes caused by activity 
on land pose the greatest threat to Hawaiian reefs. 

NAMES 
English Hawaiian Scientific 

1 oval butterflyfish kapuhili Chaetodon trifasciatus 
2 redlip parrotfish palukaluka Scarus rubroviolaceus 
3 boring urchin 'ina uli Echinometra oblongata 
4 boring urchin 'ina ula Echinometra mathaei 
5 snapping shrimp 'opae ula Alpheus deuteropus 
6 peanut worm Themiste lageniformis 
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1 7  Kealakekua Bay, Hawai i 

Black sands form when flowing lava hits the sea and suddenly cools. White 
sands form as waves grind up the skeletal remains of shellfish, corals and 
coralline algae. At Kealakekua Bay, a Marine Conservation District and state 
park on the island of Hawai'i, black and white sands mix. Salt-and-pepper 
sand forms shifting patterns of light and dark along the shallow bottom where 
the waves break. 

Black lava rocks rise from a dark sand bottom along the southern edge 
of the bay, forming a dramatic stage for colorful reef members. Corals, 
sponges, urchins and mats of zoanthids (zo-AN-thids: soft-bodied relatives 
of corals) cover the rocks with life. 

A school of needlefish swims just below the surface, blending with the 
ripples. Bird wrasses and forcepsfish probe corals for bits of food. Schools of 
surgeonfish drift in and out with the surging waves. A manyray flatfish sits on a 
sandy rock and vanishes from sight as the color of its body adjusts to blend 
with the background. 

NAMES 
English Hawaiian Scientific 

1 needlefish 'aha Tylosurus crocodilus 
2 bird wrasse 'aki-lolo, 

hT nalea 'i 'iwi Gomphosus varius 
3 forcepsfish lau-wiliwili-

nukunuku-'oi 'oi Forcipiger flavissimus 
4 orangespine 

unicornfish umaumalei Naso lituratus 
5 orangeband 

surgeonfish na'ena'e Acanthurus olivaceus 
6 yellow tang lau ' T-pala Zebrasoma flavescens 
7 manyray flatfish paki 'i Bothus mancus 
8 zooanthids 'okola Palythoa tuberculosa 
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1 8  Moloki n i  Crater, Mau i 

Molokini crater, lying southwest of Maui, has been made a Marine Conser
vation District, because of its special beauty and abundant marine life. Here 
you can snorkel within the crescent-shaped crater or dive along the back side 
of the crater where the walls drop steeply to 350 feet. 

The ocean along the drop-off is rich in plankton and attracts many 
plankton-feeding fish. Black durgons, pyramid butterflyfish, milletseed butter
flyfish and pennant butterflyfish are some common plankton feeders that live 
in this area. Occasional bushes of black coral grow along the wall's deeper 
slopes. Here a trumpetfish hangs motionless above a black coral tree. It has 
been startled by a passing green turtle, and uses its long thin shape to blend 
in with the coral. 

Green turtles visit rock and reef areas to feed on algae. Other visitors 
sometimes swim by, like this manta ray, which funnels plankton and other 
small food into its mouth with two curved paddles. 

NAMES 
English Hawaiian Scientific 

1 black durgon humuhumu-
'ele'ele Melichthys niger 

2 manta ray haha lua Manta alfredi 
3 pennantfish Heniochus diphreutes 
4 milletseed butterflyfish lau-wiliwili Chaetodon miliaris 
5 pyramid butterflyfish Hemitaurichthys polylepis 
6 trumpetfish nunu Aulostomus chinensis 
7 black coral 'ekaha-ku-

moana Antipathes dichotoma 
8 green turtle honu Chelonia mydas 
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1 9  Sheraton Caverns,  Kauai 

Formed by lava instead of coral, submerged lava tubes (tunnel-like caves 
which formed around rivers of hot liquid lava), lava arches and lava ledges are 
a unique aspect of Hawai ' i's sea environment. Many reef animals spend their 
lives in these dark, sheltered places. Others, active at night, rest here during 
the day and go out to feed after dark. A visit to Sheraton Caverns reveals 
many of these dark-loving dwellers. 

The orange nudibranch can be found under ledges, while candy-cane 
shrimps live deep within caves. Look for slipper lobsters clinging to cave walls 
and ceilings. 

Bigeyes and conger eels also spend much of their time in these dark 
shelters. The bigeye leaves the cave at night to feed on tiny plankton drifting 
in the water. The conger eel's snake-like body is well-suited to sliding through 
long narrow passages as it hunts for food within caves and crevices. 

The porcupine fish is a slow swimmer that stays near the bottom, where 
it feeds on crabs, urchins and snails. When threatened by danger, it swallows 
large amounts of water. When its body is fully inflated with water, it swells up 
like a balloon and its spines stick straight out, making it very difficult for a 
predator to swallow it. 

NAMES 
English Hawaiian Scientific 

1 candy cane shrimp ' opae kai Parhippolyte uveae 
2 regal slipper lobster ula papapa Arctides regalis 
3 Hawaiian bigeye 'aweoweo Priacanthus meeki 
4 porcupine fish kokala Diodon hystrix 
5 dorid nudibranch Glossodoris youngbleuthi 
6 conger eel pIThi-ITha Conger cinereus 
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20 Hanauma Bay, Oahu : 
Lovi ng the Reef to Death 

We wade into the water up to our hips and are quickly surrounded by schools 
of brown chubs (rudderfish), surgeonfish and flagtails looking for a handout. 
Brown chubs and eye-stripe surgeonfish normally feed on algae in deep 
water. Flagtails normally are active only at night.. All come close for food. Small 
fish join them-Christmas wrasses, spotted trunkfish and more. We look 
beyond the fish and see bare rock flats, empty of life. These rocks were once 
living reef. What happened? 

Hanauma Bay is a Marine Life Conservation District and a City and 
County Park. The bay is protected from fishing and coral-collecting, but that is 
not enough. Every day, between 6,000 and 1 0,000 people visit Hanauma Bay. 
Over the years, people feeding fish have attracted and supported artificially 
high numbers of reef fish which now depend on people for food. Hanauma 
Bay now contains about four times more fish than it should. People walking 
on the shallow reef have killed the plants and animals that lived there. Their 
continued walking prevents new plants and corals from growing. Suntan lotion 
from the many swimmers makes a greasy slick that kills the floating eggs of 
reef animals and feeds the growth of harmful bacteria. Because people on the 
beach feed the birds, pigeons have replaced the native seabirds that once 
lived on the cliffs above the bay. Pigeon droppings in the bay also help growth 
of harmful bacteria, and sometimes the bay must be closed for health rea
sons. At Hanauma Bay, too many tourists are killing what they come to see. 

NAMES 
English Hawaiian Scientific 

1 brown chub nenue Kyphosus bigibbus 
2 eye-stripe surgeonfish palani Acanthurus dussumieri 
3 Christmas wrasse awela Thalassoma trilobatum 
4 Hawaiian flagtail aholehole Kuhlia sandvicensis 
5 spotted trunkfish moa Ostracion meleagris 
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21 The Future of Hawaiian 

Coral Reefs 

The greatest threats to Hawaiian coral reefs come from population growth, 
land development, commercial agriculture and growth of cities. All these bring 
increased pollution to the waters along our coastlines. It is very important for · 
the regulating government agencies, which make the guidelines and rules for 
Hawai'i's development, to plan wisely for controlled growth and for the conser
vation and management of natural resources. 

Hanauma Bay shows us the important lesson that too many visitors 
coming to enjoy a special place can damage and pollute the very thing they 
come to see. It is necessary that regulations controlling use of reef areas be 
enacted and enforced. We must also teach each other how to treat our coral 
reefs to avoid harming them (turn the page for guidelines). 

As our planet becomes increasingly crowded and developed, it is more 
important than ever that we respect and protect the natural areas around us. 
Hawaiian coral reefs are places of wonder and beauty. Let's keep our coral 
reefs healthy, for their sake and for ours. 

1 
2 
3 
4 
5 

English 
NAMES 
Hawaiian 

spotted eagle ray hihimanu 
fourspot butterflyfish lau-hau 
freckled sea star pela 
tiger cowry leho-kiko 
orange tube (or cup) coral 'ako 'ako 'a 

Scientific 

Aetobatus narinari 
Chaetodon quadrimaculatus 
Linckia multifora 
Cypraea tigris 
Tubastraea coccinea 



.-:·(:':•:; :  .·: 

tl'f ''•?ih;\1@\f rEJ? 

e 

__ ):'?\-..> .. 
-- ' -. · 



22 How We Can Help Protect 
Hawaiian Coral Reefs 

Many people who love and respect coral reefs cause harm without meaning to 
do so. We can help protect our coral reefs, instead of harming them, by: 

-not touching, walking on, standing on, or breaking, live corals. 

-not collecting corals, live shells or other live animals. 

-not feeding the fish. 

-using waterproof suntan lotion that won't wash off easily. 

-applying suntan lotion at least fifteen minutes before swimming. 

-disposing of all our trash and food in proper waste containers, making sure 
it is not fed to birds or fish. 

-leaving the reef as we found it. 

-obeying our fishery conservation regulations. 

-supporting legislation which requires safe shoreline development practices 
and prohibits shoreline pollution. 

-teaching others what we have learned about coral reefs. 

Blackside hawkfish hilu pili-ko'a Paracirrhites forsteri 
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