Household and Community Services on the Coral Reef

by Dean Jacobson and Karl Fellenius

I.

The oceans are a place of great beauty and mystery, the home of enormous but gentle animals, a place we can go to experience unforgettable wonders. Perhaps the most beautiful part of the ocean is the tropical coral reef.

A healthy coral reef, like those of the Marshall Islands, is the most colorful, vibrant, and biologically diverse place on earth. Here you can find several hundred kinds of colorful fish (as many as 80 kinds on a single snorkel or SCUBA dive!) and dozens of coral in a variety of shapes and sizes. Today you will learn about how the coral reef works; why they are so special and important to us and to mother nature; how our activities often damage coral reefs; and what we can do to protect them.

II.

A reef is a wonderful example of an ecosystem. This word,  ‘ecosystem,’ combines ECOLOGY and SYSTEM.  Ecology means the way in which all living things interact with each other and their physical environment; their natural home. System means a complex, organized, interacting, and interdependent set of parts, like a computer or a banking system.

Another system is a well-run household, where the parents, children, and relatives all have roles and responsibilities, like cooking meals, sweeping the floor, and working to make money for food and clothes.   Some jobs are done outside the home, with dentists providing care for your teeth, and doctors helping cure illnesses. If one task is left undone, the entire household doesn’t feel or function as well as it should.  

The coral ecosystem is like a family and its community. Certain fishes, for example, have certain jobs: If small fishes called cleaners are removed by research scientists in a field experiment, the result is an increase in parasites and illness in the fish that would otherwise be cared for. Eventually the fish abandon that part of the reef and go elsewhere. It is fun and important to learn the parts of the coral ecosystem and the roles its members play, since this helps us decide which animals to focus on and how best to protect their homes. In much the same way as your teacher checks on your progress at school and gives you homework to help you learn, scientists check on coral reef health to ensure that our marine environment continues to carry out its many important functions.

First, why are coral reefs important to people? Obviously, they provide food, including fish and shellfish. They also provide shells for handicrafts, protect our shores from wave and storm damage, and provide sand and rock for roads, buildings, and even schoolyards. Much of the Marshallese way of life comes from a deep, personal connection with the sea. Therefore, coral reef health ensures that many of your cultural traditions continue to be practiced in ways that provide for your basic needs. Over many years, coral reefs build islands, which not only provide places to live but offer spectacular beaches to hold those famous Marshallese picnics! Similar to rainforests around the world, coral reef animals and plants also contain special ingredients that may be used for new medicines. Finally, coral reefs bring tourists who spend money for the pleasure of snorkeling and SCUBA diving in some of the world’s healthiest coral communities. Divers don’t just want to see coral, they also want to see big fish as well as lots of colorful small fish. 

Second, coral reefs are necessary for the natural world. Without them, we would not have much of the food all animals eat and the air all animals breathe. Much of this is because small plants, called algae, produce oxygen and other nutrients. There is ‘good’ algae, and ‘bad’ algae, and even good algae can disturb the delicate coral reef balance if there is too much of it. As animals on the reef die to make room for new life, their tissues and skeletons provide yet more nutrients and solid material for the next generation. Its all part of a days work on the coral reef, and mother nature provides it for free!

Before explaining how some creatures eat, and some threats to the well being of the coral reef ecosystem, we need to understand some simple categories of marine life.

The entire reef depends on the PRODUCERS, the plants and special animals that turn sunlight and carbon dioxide into food. Carbon dioxide is a gas that all animals, including ourselves, give off when we breathe. On land, all the producers are plants, but things are much more interesting and complex in the sea. In addition to seagrass and many kinds of seaweeds, an important producer is the coral itself. The brown color of most kinds of coral comes from countless tiny, microscopic single-celled algae that actually live inside the coral animal, the polyp. A million brown algal cells can fit in an area the size of one fingernail! Other colors come from the coral polyp itself.

Without this algae, the coral polyp would not have the strength to make its hard coral skeleton, and the coral rock of the reef would not form. We will talk later about how these all-important algae can leave the coral, turning them white in most cases.

Algae grows everywhere, and the most edible types are so tiny that they are easily overlooked. They grow on dead coral rock, and are scraped up each day by schools of Rabbitfish, Surgeonfish, Parrotfish, and many others. Some algae is much more difficult to eat. For example, pink coralline algae helps cement broken pieces of dead coral together. Coralline algae can grow where the waves are too strong for any coral to survive. In the shallow coral reef front, the pink or rusty color of this red algae can be seen from the air and also at low tide.

Another form of producer is the microscopic algae that drift in the ocean, known as phytoplankton. They are the food for the zooplankton, the tiny animals that live everywhere in the water column of the world ocean.

CONSUMERS are the animals that eat algae, zooplankton, and corals. These include fish, worms, crabs, mollusks, and other animals. It also includes the coral polyp itself, since coral are small animals with mouths. Zooplankton are also considered to be consumers.

All animals, including humans, produce waste, which act as fertilizer for the producers. A healthy coral reef takes care of its wastes, in contrast to many of our households and communities, which do not. This brings us, last but not least, to the role of DECOMPOSERS. On land, they make our soil; turning leaves, manure, dead trees, and animals into black compost. The decomposers are a vast army of microscopic bacteria whose job is to eat the waste of everyone else. Since there is no soil in the ocean, all the decomposition, or breakdown of organic material, happens in the water. Dead animals and animal waste is turned into liquid fertilizer, known as nutrients. Some fish do not wait for the bacteria to do their job, but are opportunists and eat some waste immediately!

In the coral world, we must include another special category of creatures, the SANDMAKERS.  Why is sand important for marine life? It is the home for many worms that are eaten by fish and it is where sea cucumbers find their food. It is also the bed for many fish, which bury themselves at night. Lots of fish spend all their lives in or near burrows in sand. How is sand made? Some comes from the dead remains of green-segmented algae that has a rocky appearance. You can find this on the beach almost everywhere. Some sand comes from microscopic shells of small pink animals called forams. And tons and tons of it comes from the rear ends of Parrotfishes. The biggest Parrotfishes bite off tips of corals, some even batter them like a goat with their fat heads. When a piece of coral is swallowed, it is first crushed by special ‘throat teeth,’ which are actually flat plates. The thin layer of living coral, as well as tiny tunneling algae inside the coral skeleton, provides the food for these Parrotfishes.

III

Now we will look at the things that the main consumers, the reef fish, eat. We have already mentioned Parrotfishes, but there are many others with peculiar feeding habits. Our focus is on fishes, but invertebrates are equally important in terms of understanding their feeding behavior. Each type of fish and invertebrate has its own special way of finding food, adapted to the local conditions in which it lives. The same can be said for people, although many of us go to the grocery store these days.

The prettiest are the Butterflyfishes. Many of them eat only the tiny polyps, or tentacled animals, of the coral. They also can eat the slime, or mucus, produced by the coral.  They do not kill the coral, since they take small bites here and there. Butterflyfishes usually live as devoted couples, and patrol a small local territory of one or more coral outcroppings. Some Butterflyfishes eat plankton and little worms and crabs in addition to coral polyps.

Fishes with tiny mouths eat tiny food, especially plankton. Schools of bright blue or purple fish (Anthias) hovering above the coral are all eating coral, but they are also looking for tiny shrimp-like copepods (type of zooplankton) and swimming worms.  

Some fishes like the sand, especially Goatfishes. They can taste food in the sand with their chin-barbels, and can be seen blowing water to uncover tasty morsels. Other fish, like certain Wrasses, follow them around hoping for a free meal. Maybe you have members of your community that show similar opportunistic feeding behavior?

Of course, lots of fishes eat algae. The Farmer fish actually weed and care for their patch of algae, growing them on some dead coral, and fighting off intruders. Some colorful Surgeonfishes also guard their territories and are particularly frustrated when big schools of low-ranking Convict Surgeons invade and overwhelm their defenses. At low tide you can easily find thousands of bite marks on the coral where the coral-eating Parrotfish and the algae-eating Surgeonfish have fed.

The toughest and thorniest food are sea urchins and lobsters. They are eaten by Triggerfishes, although some eat red algae. To eat a sea urchin, the trick is to grab the longest spine and flip it over. The largest Triggerfish, the titan, can be very territorial when it has eggs in its sandy nest. SCUBA divers venturing too close have been known to receive serious bites from especially defensive titans!

Some large fishes can eat poisonous and spiny food that no other fishes can eat. The huge Napolean Wrasse eats large mollusks like the Triton, Boxfish, sea urchins, and even the big, poisonous Crown-of-Thorns starfish, which has a huge appetite for certain kinds of coral. The Triton eats Crown-of-Thorns as well.

Finally, we come to the fish eaters. Moray Eels, Hawkfishes, and Groupers are ambush hunters. They patiently wait for smaller fishes to come in close before they strike. Others hunt down their prey, and include the jacks, tuna, and sharks. Sharks have an advantage while hunting because they can both smell their prey and feel the electrical signal given off by twitching muscle in fish movement. While sharks are hunting at night, some fishes (such as Parrotfishes) hide beneath table corals. Their skin makes a flimsy cocoon made of mucus, trapping their body odor and making it more difficult for sharks to find them.

Then there are the cleaners, and the parasite and diseased-skin eaters. These can be either fish or shrimp, but on Majuro we mainly find four small wrasses in these roles. The most common is the Blue and Black Cleaner Wrasse. It is easy to see it tending fish on both the lagoon and ocean side. Look for a bigger fish that is hanging motionless in the water, often pointing its head down or upward. It is giving off a signal that it wants to be cleaned. Cleaners even swim inside the mouths and between the gills of big fish eaters like groupers, and even sharks. The patient opens its mouth, just like we do in a dentist office, and patiently endures the uncomfortable nibs and bites that serves as food for the cleaners.

IV

Now that we know how important groups of fishes live and eat on a healthy coral reef, lets look at what sort of things can go wrong if household and community services are not provided. And what we can do about it.

What if the algae-eating fishes and sea urchins disappear? This actually happened in the last few decades in the Caribbean Sea, and the results were disastrous for the reef ecosystem. First, too may of the Parrotfishes and Surgeonfishes were fished out, and sea urchins were left with the job of eating algae. Sea urchins grew beyond their natural numbers and were suddenly killed off by a new disease.  It likely arose from being unadapted to their crowded conditions. With no one to eat the algae, the coral was slowly overwhelmed and died. There is a complex balance between corals and algae, and changes in the ability of any one function on the reef can have drastic and unpredicted consequences. It did not help that in some places too much sewage, acting as fertilizer for the algae, was dumped untreated into the sea. Much of the Caribbean is now a wasteland, the once beautiful corals replaced by slimy green fuzz.

What happens when the Crown-of-Thorns starfish becomes too abundant?

This has happened on Australia’s Great Barrier Reef, the world’s largest coral ecosystem. Hundreds of thousands of these starfish devoured vast areas of coral. The reef area killed is much larger than all of the reefs of the Marshall Islands put together. Scientists do not know what caused such a destructive population growth, but we know that over fertilization through excess sewage leads to certain types of ‘bad’ algae that these starfish like in addition to coral. One way to keep Crown-of-Thorns in check is to have enough natural predators present. Of course, not many animals can eat such spiny, poisonous animals. But we have already learned that both the Triton shell and the Napolean Wrasse, do. Both of these important animals are in danger of being depleted by overfishing. The big triton shell is sold as an ornament, and the Napolean Wrasse is highly valued as a luxury food fish in high-priced live reef food fish restaurants in SE Asia.  But, as you now know, to the coral reef these two animals are more valuable left alone to do their work. And, since it takes 15-20 years for a Napolean Wrasse to become big enough to eat a Crown-of Thorns, it is important that we let them grow in peace. One way to do this is to create No-Take Marine Protected Areas, places where there is no harvesting of marine life. Such areas can actually become so rich in marine life that they ‘spillover’ and provide important producers, consumers, and decomposers for nearby reefs. A single day of overfishing can leave a reef damaged for many years to come.

What about fishing methods?

The Philippines, Indonesia, and other parts of Asia, where the world’s richest coral reefs were originally found, have suffered terribly from the effects of destructive fishing practices. Foreign fishing fleets are now turning their attention to less regulated areas such as the Marshall Islands, and other island nations in the tropical pacific. Some of them do not care for the long-term health of the reef, or for their long-term ability to catch fish. They choose deadly shortcuts, lazy ways to catch lots of fish fast. They squirt cyanide or liquid bleach into the coral households to make the fish drowsy, and easy to catch while snorkeling or diving. These chemicals kill all the coral in the immediate area, but allow the fish to be taken alive. Live fish can be sold for more money. It is the worst kind of bycatch, entire reefs killed in order to catch certain fish such as the Napolean Wrasse and many Groupers. Others use dynamite or homemade bombs, sometimes with explosive powder left over from World War II, to instantly kill hundreds of fish at a time. Of course, it will be many years, if ever, before the coral and its inhabitants recover. Almost all the fish will stay away after a bombing or after chemicals are used, since they have nothing to eat, nowhere to sleep, and no cleaner fish to care for them. The reef suffers. The reef is dead.

What other ways are coral reefs being damaged by people?

Finally, a worldwide problem that is getting worse is coral bleaching. Usually the problem is water temperature. Unusually warm water will make the tiny algae leave the coral. We call it bleaching because the coral is usually white after the algae and coral polyp part ways. If the coral stays bleached for too many days, it will die. Here on Majuro our unusually low tides from September to November 2002 caused shallow water bleaching. Within a week or two, some coral died and was soon covered with green, then brown, algae. Low tides trap water, which heats up in the sun. Normally, this is o.k. But not when it happens in association with already warmer water. What is making the water warmer? Global Warming, resulting from too much carbon dioxide in the air. Carbon dioxide acts a blanket, preventing much of the sun’s heat from escaping out of the earth’s atmosphere. We mentioned this gas before as coming from animal respiration. While this is true, the carbon dioxide causing global warming comes from the burning of fossil fuels, ancient organic remains of dead animals. It’s our love affair with driving cars, flying planes, and using coal or other fossil fuels to make electricity (used for lights, computers, and air-conditioners, among other things). All of this is making our air and oceans slightly warmer. If this keeps happening, and it looks that way, much of the world’s coral will die, as has already happened in the Maldives near India, and in many other areas. Global warming also causes other problems, such as sea level rise, increased droughts, and destructive flooding due to complex changes in weather patterns resulting from a warmer world. The problem of excessive atmospheric carbon dioxide will take many years to solve, but eventually we can look forward to a world with much less air pollution, ocean pollution, and healthier coral reefs.  We hope.

What can we do?

The good news is that more and more local people are protecting their reefs. They try to ensure sure that visitors and foreign companies respect their source of food and livelihood. Many people are making personal choices to use less energy, and more environmentally-friendly energy, such as solar and wind power. Others are trying to use household products with less harmful chemicals, and with less plastic packaging that often ends up polluting and smothering the reefs. Yet others do their part by being careful not to touch or walk on living coral, and by not using boat anchors when moorings are available. Coral can grow back, given time, unpolluted water, and protection. But it is best to protect the coral from the start, especially when we have such beautiful reefs here as in the Marshall Islands. Being responsible means being a ‘Steward of the Reef.’ It is up to you to make a difference. There have been countless generations before us that have respected the importance of the marine environment. And there are untold generations to come that will depend on its good health. It is not ours to destroy. We are only here for but a short time. The world’s coral ecosystem is too good, too fragile, too beautiful to waste. 

