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Introduction

You can’t pet a fish. You can’t take it for a ride in a car. You can’t put a bandanna around its neck and call it Butch and bring it to college with you. Taco Bell and Red Dog Beer don’t have catchy ads using fish as pitchmen. You can’t teach it to repeat dirty words when your mother isn’t around. When your boyfriend or girlfriend leaves you, your fish will never snuggle with you and make you feel better. Of course, fish don’t shed on the couch or stain the carpet, either.

But in some respects, owning fish is about more than owning a dog or cat. I think it is important to understand that becoming an aquarist isn’t really about keeping fish; it is about understanding and sustaining an ecosystem. It is about understanding the interaction of species and communities.

Like most people, I became fascinated with fish as a kid. In my case, it was when my parents brought home a goldfish that we had won at a local fair. After throwing a Ping-Pong ball into a crowded mountain of little goldfish bowls, we had brought home our smooth, flashy, golden trophy. I was thrilled. I was fascinated, and loved to watch it swim around and wait for food, or react when the bowl was moved or new things were placed near it on the counter. My mother was no fan of this new creature. It was yet another new pet she was responsible for, aside from the dog I had always promised to walk and feed, but never did, and the injured squirrel I had found and insisted we save.
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Greg Skomal, my co-author, and I met when I was in fifth grade and he in sixth. Like other children our age, in the summers, bored with endless days of playing baseball, swimming, and capture the flag, we went to a small pond nearby. There with his brother Burt and another friend, Condo, we tried to catch frogs, turtles, and assorted wild fish, while avoiding snakes, water rats, and groundskeepers. This pond was on a golf course, and we knew for a fact that they were none too fond of their new “environmentalists.” This, of course, made it all the more fun. We had in fact discovered a new world, far more fascinating than Marlon Perkins’ Wild Kingdom ever showed us. It was real and up close, if not just a little less dangerous.

While we had already started to keep community tropical fish tanks, this gave us a fun new way of exploring the world. We brought home a huge array of sunnys, minnows, perches, and other wild fish and put them in the tank. There we watched them interact with the other fish. It was fascinating. While they were not nearly as pretty as some of the other fish, they were all the more intensely watched, because they were “real” fish, not purchased from pet stores, but daringly captured from the dangerous wilds of Connecticut golf courses.
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Such was our introduction into the hobby of fishkeeping. Each of us moved forward, one ahead of the other, keeping more and more interesting fish. We all had community tanks, housing schools of neons, angelfish, swordtails, and various odd catfish. Then Greg moved up, as we perceived it, keeping wild fish in his tank. We all followed suit. Then he went on to some of the more incompatible fish, like oscars, Jack Dempseys, firemouths, and other cichlids. Then it was on to the mother of all fish tanks—saltwater.

It seems mean now, but I remember watching angelfish gang up on a group of other fish, and then watch a Siamese fighting fish chase the angelfish. We stood in horror as we watched the oscars dine first on food pellets, then on feeder goldfish. We experimented with tubifex worms and earthworms. We learned about chemistry, biology, and, in the long term, I think, learned many valuable lessons that went beyond the scope of just a hobbyist.

I had never enjoyed science in school, and didn’t think of myself as a scientist. But, in setting up filters, learning how water is purified, learning about plants and how they are valuable to fish life, why algae is both good and bad, what nitrates are, and how babies are born to egg-layers and live-bearers, I became a participant in a mesmerizing show of nature’s force and vibrancy. Fishkeeping was a crash course in how life works and an interesting one at that. Understanding these elements meant the difference between being able to keep first goldfish and then more interesting species. And in the end, I realized that many of us understood a lot more science than we thought we did.

As we became more involved, we learned more about the different species and interacted with those who bred and raised tropical fish and exchanged tips and information. And we felt proud whenever someone came to our house and marveled at our aquariums.

Today, Greg is a marine biologist, enjoying to this day a calling that started out as just a hobby. And for me, as my wife and I plan a new water garden, complete with goldfish, those lessons are still invaluable. And fishkeeping is still just as fun.

Who Is This Book For?

The breadth of this book alone will make you a well-respected—and well-rounded—aquarist. Few hobbyists have this much interest in every type of fishkeeping. However, it is not uncommon for hobbyists to want to try something else after they have set up their first tank. Sometimes people want to spend more time raising fancy goldfish. Others start a perfectly nice community tank and then move into the world of more aggressive families of fish or to marine tanks. In any event, there is no book on the market more geared toward helping you understand the many types of ecosystems you can create, and the transitions you can make among them, than this book.
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Each section of this book is designed for the beginner to the intermediate. Within these pages, we have tackled many different topics and hope that we have anticipated all the different questions that might arise for those hobbyists. Once you’ve mastered the basics, you’ll be ready to explore the many resources available for experts in a particular area of interest-such as books specializing in your favorite exotic fish and their care.


How This Book Is Organized

This book looks at three different categories of fish: cold freshwater fish (goldfish and koi); tropical freshwater fish; and marine (or saltwater) fish. The difference between cold freshwater fish and tropical fish is that tropical fish need a warmer water temperature to thrive, while koi and goldfish need colder temperatures. Community fish found in a common tropical fish tank usually require temperatures of 75° to 82°F. Goldfish and koi require waters generally 10 to 15 degrees colder. Though it is possible for goldfish and koi to survive in warmer water, they tend to be sluggish and more prone to diseases. In short, it would be inhumane to keep them at warmer temperatures. Marine fish can only survive in salt water, and therefore bring with them their own unique issues.

The essentials of fishkeeping—setup, care, and feeding—appear in each of the three sections both for your convenience’s sake and because the specifics vary from species to species. What aquarist wants to keep searching from one section to another, looking for important information in far-flung sections of the book? The idea is that for the hobbyist only interested in freshwater tropical fish, he or she does not have to go flipping all over the book, but can stay within the section of their interest. Where things are common to most species, we have grouped them together—such as certain common information about feeding (or to be more specific, growing these foods), diseases among freshwater fish, and breeding.


Definition Please: Ichthyology

(Pronounced: ick—thee—olo—gee) The word ichthylogy means the study of fish. Ichthyology is a branch of zoology.
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CHAPTER ONE


The Freshwater Tropical Aquarium
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About Fish and Aquariums

The Fish

There are more than 200,000 species of fish inhabiting many different waters. New species of fish are discovered every year. From the deepest part of the seas thousands of feet down in total darkness, to the beautiful aqua-blue waters of the coral reefs, to the streams, lakes, and ponds of freshwater found throughout the world, fish have adapted an incredible variety of life-forms, styles, and behaviors. The group of aquatic animals we call fishes has evolved for over 400 million years to be the most numerous and diverse of the major vertebrate groups.


Definition Please: Aquarist

An aquarist is someone who keeps fish either as a hobby or as an occupation. Just because you own a tank doesn’t make you an aquarist. A real aquarist maintains a vibrant, healthy environment where fish can live and thrive. An aquarist understands the many nuances of tank maintenance and fish husbandry.
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Forty-one percent of the world’s fish species inhabit only fresh water. This is pretty amazing considering that fresh water covers only 1 percent of the world’s surface. As you probably already know, salt water covers 70 percent of the earth’s surface. So the number and variety of fresh water species to marine or saltwater species is all the more mind-boggling. While they inhabit the smallest amount of water, they have, in fact, adapted to a much wider range of habitats and to a greater variety of water conditions. Let’s take a closer look at the unique adaptations of fish that have allowed them to live so successfully in the medium we call water.

Water is a denser medium than air. In fact, it is 800 times denser than air. That being the case, fish have needed to adapt themselves to their environment in many fascinating ways. Their bodies, fins, scales, and swim bladder have all evolved so that they can move, eat, and breathe in this denser medium.

There really is no such thing as a “typical fish.” There are over 8000 different varieties! Here we will discuss their similarities and common attributes.

Body Form

You can learn a lot about a species of fish by looking at its body form or shape. Many fish that live near the bottom of a body of water tend to be either flat or stocky, while those that live in open waters tend to be bullet-shaped or more streamlined, where speed is at a premium.

Fins

Fins are common to almost all species of fish. Whether to propel, stabilize, stop, or maneuver, the fins are critically important appendages. Again, depending on the habitat the fish lives in, the fins may take on different shapes or functions. Faster, open-water fishes generally have pointed and longer fins, while slower-moving, bottom feeders or more sedentary fishes sometimes possess rounded fins.

Fins can come in pairs or may appear as a single fin, depending on species and function. The forwardmost paired fins are the pectoral fins. These fins act to help the fish stabilize, turn, maneuver, hover, and swim backwards. Generally found just behind or below the gills on each side of the fish, the pectoral fins can be found under the midline of the body. The most variable paired fins in positioning are the pelvic fins. For the most part, the pelvic fins act as brakes while aiding in stabilizing and turning the fish. In some fishes, the pelvics lie under the fish toward the rear. In others, like many tropical fishes, the pelvics are closer to the head under the pectorals.


Fins

There are many different types of fins. Different species use some of the same fins in different ways. Some species are actually missing some fins. The Meteor goldfish doesn’t have a tail fin!

Fins help steer and move a fish. They are also an excellent indicator of a fish’s health!
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Characin (Tetra) Anatomy



The dorsal and anal fins are unpaired fins which are found protruding from the top of the fish and from the bottom of the fish behind the genital and anal openings, respectively. Dorsal fins may be elongated or short, elaborate or simple, singular or multiple. In some species of fish, the dorsal or anal fin may be completely lacking. Both fins help stabilize the fish and keep it moving straight. The caudal or tail fin is a generally unpaired fin, which is largely responsible for propelling the fish forward. Some species have paired caudal fins, such as can be found in “fancy” goldfish. This fin is the source of forward momentum for most fishes and can also assist in turning and braking. Tail shape will tell much about the lifestyle of a fish. Faster fishes have deeply forked caudal fins while many deep-bodied and bottom fishes have square or rounded tails.


Definition Please: Taxonomy

Taxonomy is the science of classification. All animal life in taxonomy is broken down into various groups, subgroups, etc.
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Chiclid Anatomy



In general, the main supporting structures of fish fins are soft supports called rays, which can be compared to cartilage. However, anyone who has handled a fish knows that the dorsal, anal, or pectoral fins of many species also have spines. These sharp bony structures provide protection against predators.

Scales

The bodies of most tropical fish are covered with scales. Scales serve many purposes. What many people don’t know is that fish scales are actually translucent and lack color. The source of the vibrant colors of tropical fishes comes from specialized pigment cells called chromatophores in the dermal layer of the skin! Some fish that actually appear clear, like the glassfish, lack these pigments. The color of the fish depends on the types of chromatophores present. There are generally three types of chromatophores in fish: melanophores, xanthophores, and iridophores. Melanophores give fish the darker colors of black, brown, and blue xanthophores produce the colors of red, yellow, and orange; and iridophores reflect light, producing a silvery shine common to many fish.

The scales are composed of a hard bony substance and serve to protect the fish, reducing the chance of injuries and infection. Covering the scales is a very thin layer of epidermal tissue that contains mucous cells. These cells produce the slimy texture that we normally attribute to fish. The mucous coating on fish not only protects the fish against injury and infection but helps the fish swim more easily in the water, reducing the friction between the body and the denser water.

Swim Bladder

The swim bladder has one important function—to keep the fish floating right-side up with as little effort as possible.

As mentioned earlier, living in the dense medium of water presents a few problems for fish, one of which is buoyancy. Maintaining a certain level in the water column without having to expend a lot of energy is very important to fish. Therefore, most species have special organs called swim bladders. This gas-filled sac located in the abdominal cavity of the fish acts as a life vest, keeping the fish at the correct level in the water column. There are many types of swim bladders ranging from a simple single-chambered sac of the trout to the two-chambered type in the goldfish and the three-chambered bladder of the angelfish. Fish may also have mechanisms that fill the swim bladder with air. Some fish have direct connections between the esophagus and the bladder and simply swallow air to fill it. Others must rely on gas exchange from specialized blood vessels in the circulatory system to fill the bladder.

In addition to its role in buoyancy control, the swim bladder helps to mechanically amplify sound for better hearing in certain species of fish.

Feeding


Gluttony Is One of the Seven Deadly Sins

Some species of fish don’t know this. Be careful when feeding your fish. Some species will eat to the point of bursting. Goldfish are especially prone to this, but they are not the only ones. Only feed them as much as they can eat in five minutes.
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The size of the fish’s mouth is directly related to the size of the food it eats. (Like some people I know!) But seriously, it’s important to know that all fish don’t eat the same things, as you’ll find out later. Just as the body form of a fish can tell you a lot about its swimming habits, the mouth can tell you something about its feeding habits. Bottom feeders have downward-pointing mouths while surface feeders have mouths that are upward-pointing. For most fish, however, the mouth is at the end of the snout. Large predatory fish like oscars have larger oval mouths for consuming smaller fish. On the other hand, fish that normally feed on small aquatic invertebrates, like neon tetras, have smaller mouths. Some tropical freshwater fishes have specialized mouths for specialized feeding strategies. Plecostomus fishes, for example, have special sucking-type mouths for bottom feeding. The sharp “beak” of the parrot fish is helpful for feeding on the coral reef. The basking shark, which feeds on microscopic planktonic creatures, has a mouth that opens very wide and specialized gills that allow it to sift the water.


Definition Please: Taxonomy

Taxonomy is the science of classification. All animal life in taxonomy is broken down into various groups, subgroups, etc.
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Most tropical and marine fishes have a relatively straightforward digestive system that varies from species to species. In general, food passes from the mouth, down the esophagus to the stomach, to the small and large intestines, and out the anus. Several species lack true stomachs and have elongated, supercoiled intestines.

Breathing

Like many other vertebrates, the most primary of the basic needs of fish is oxygen. If you ever see a fish in a bowl gulping for air at the surface, this means it’s probably suffocating and that there is probably little oxygen left in the water. This is not the way the fish was meant to breathe. Like land animals, fish are living creatures that require oxygen to live. However, fish must derive oxygen from water, and they have specialized organs called gills that allow them to do so. The gills of a fish are analogous to our lungs; they provide oxygen to, and remove carbon dioxide from, the blood of the fish. This oxygen is then transported by the blood to the tissues of the fish where it is utilized to produce energy. Although a few types of fish can breathe air from the water’s surface, without gills, fish would certainly die if they had to rely on this as a way of life.

Compared to a human being, the lungs of fish are located very near the exterior of their bodies in order to extract as much oxygen as possible. Most fish have four gills on each side of the head. These are protected by a single gill flap, or operculum. To breathe, fish take water into the mouth, then pass it over the gills and out the operculum. As water passes over the membranes and filaments of the gills, oxygen is removed and carbon dioxide is excreted. To accomplish this, the gills have a very high number of blood vessels that deliver the oxygen to the rest of the fish.


Other Organs

Aside from the notable exceptions outlined above, fish typically possess general circulatory, digestive, respiratory, and nervous system features common to most vertebrates. Curious readers should examine the suggested reading list in the back of this book for more detailed descriptions of the unique anatomy of fish.

Senses

Like almost all species, with a few exceptions, fish have no fewer than five senses, which they use to feed, avoid predators, communicate, and reproduce. Sight, smell, taste, hearing, and touch are the hallmarks of the animal and fish world. Of course, there are exceptions. Just as there are mammals that have no eyes, such as the golden mole of the desert, there are a few fish that lack one of the five senses. In these species, nature has found a way for the other senses to compensate. Many fish that live in the deepest depths of the sea, for example, can live and feed with little or no sight, yet are excellent predators. These fish are known to either have illuminated body parts to aid in vision, or extra barbels with which to feel and thus seek prey.

Sight

Sight is extremely important, especially for fish that are predators. The eyes of most fishes are similar to our own, except that they lack eyelids and their irises work much more slowly. Rapid changes in light intensity tend to shock a fish, and this should be taken into account by the aquarist. Gradual changes in light allow the fish to accommodate and avoid temporary blindness. You should, for example, turn on the lights in the room first for five minutes, before turning on the light on top of the aquarium. Maybe open some drapes or shades five minutes before that. You should do as best you can to imitate the way nature gradually lightens up, as opposed to darkness one second, blinding light another. It is also important to know that fish generally have poor sight. The location of the spherical lenses of fish eyes renders most fish nearsighted. Also, while it varies from species to species, some fish can see in color. All this goes a long way to saying that sight is very important, and your taking these precautions should help to keep your fishes’ eyes healthier longer.


The Five Senses

Just like humans, fish have five senses. Of course, they experience some of these senses differently than us. First, they have mouths and eyes, so they can taste and see. Obviously, they don’t have hands. But they do have a line of nerves along their body that enables them to feel. And they have no ears that we can see. Yet, in fact they do have an ability to hear. Their ears are somewhat hidden. How about noses? They don’t have traditional noses, but they certainly do have nostrils, so they can smell, too.
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Cloudy Eyes

If a fish’s eyes are cloudy, it is usually a sign that the fish is blind.
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Hearing

Since fish have no distinguishable ears as so many other animals do, it would be easy to assume that hearing is not one of a fish’s more important senses. But hearing is actually an integral part of fish life. Water is a much more efficient conductor of sound than air, and sound carries much farther and faster in water than in air. Most fish do not posses, external ears, but rather an inner ear structure not noticeable on the outside of the fish. The auditory component of the inner ear consists of the sacculus and the lagena, which house the sensory components of hearing, the otoliths. Sound vibrations pass through the water, through the fish’s sacculus and lagena, and then reverberate the otoliths in the inner ear. As mentioned previously, in some cases, the swim bladder articulates with the ear to amplify sound.

Smell

Fish have a highly developed sense of smell. They use it to prey on other fish and to avoid their own predators. Smell is also important for fish in the breeding season. Fish have external nasal passages called nares which allow water to pass into and out of the olfactory organ located above the mouth and below the eyes. Water flows through the nares and into the olfactory pits where odors are perceived and communicated to the brain via a large nerve. The olfactory system of the fish is not attached to the respiratory system as it is in humans, but remains isolated from the mouth and gills.

Taste

We’re not talking about wearing black socks with sandals and shorts, or wearing a pink satin top that just doesn’t go with that brown suede miniskirt. Fish use taste much more than humans do. This is generally a close range sense in fishes and is especially helpful in the identification of both food and noxious substances. The taste buds of fish are located in the mouth and on several external surfaces, like their skin, lips, and fins. Catfish have specialized barbels that possess taste buds and help the fish detect food items in murky waters.
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Touch

It’s very rare to see a fish trip and fall. It just doesn’t happen. They rarely just bump into things by accident. Fish have very specialized organs comprising the lateral line system that allows them to detect water movements. Sensory receptors lying along the surface of the fish’s body in low pits or grooves detect water displacement and therefore give the fish a sensation of touch. The lateral line is easily visible along the sides of most fish. This unique system helps the fish detect other fishes and avoid obstacles.

The Aquarium

Whether fishing or exploring, humans have always been fascinated with water. The sea and the creatures that inhabit its murky depths have always held a fascination for us. From streams, rivers, and lakes to small seas to the oceans of the world, we have attempted to understand and hold dear those few things we have gleaned over the centuries about our fellow creatures.

The first civilization to keep fish as pets were the Chinese. Among the first fishes to be kept in captivity were the common goldfish, which dates back to AD. 265 in China. Care and husbandry of fishes have come a long way over the centuries, and in recent years there has been an incredible explosion in fish culture for aquarium hobbyists.

Originally, Chinese fishkeepers kept their fish in large, ornately decorated pots, first outside in gardens and then inside the house. The keeping of goldfish was a mark of one’s status in the community and became something of a fashion in Europe during the late Victorian era, tropical fish were all the rage. Most tropical freshwater fish kept in captivity were taken from their native rivers, streams, and lakes. This practice contributed to the degradation of tropical habitats and the local depletion of many species. Fortunately, modern husbandry techniques have taken tremendous pressure off natural stocks, and many of the common aquarium species are bred in captivity. Over the years, selective breeding has also allowed for fish to be better able to thrive and to adapt to the varying water conditions and changing technologies of the aquarium.


Another Definition of Fish

In a wide sense a fish may be regarded as an aquatic, cold-blooded, gill-breathing, chordate animal in which fins and not limbs are developed.

—Encyclopedia Americana
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Freshwater, Saltwater, and Salt-Tolerant

When broken down by water type, there are actually three groups of fish: freshwater, saltwater, and those that can go back and forth. There are many more freshwater fish that go back and forth between the two than saltwater-based fish. Many of these fish live in the deltas of rivers where freshwater meets the sea. Few of these fish are kept by hobbyists. Carp, perches, catfish, salmon, pikes, and sunfish are some of the fishes from the last group. In some scientific communities these fish are called salt-tolerant fishes.
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Being a fish in the wild is difficult enough. Fish in their natural environment are subjected to many challenges in order to survive. Most of these involve natural processes of predation, feeding, reproduction, and disease. Natural catastrophic events that alter water quality are rare, and fish can generally avoid them by moving to other areas. Basically, if they don’t like where they are living, they can move on. In many ways, these outdoor fish are very much responsible for themselves. A possible exception to this would be fish that are living in areas assaulted by man-made pollution.

In an aquarium, however, fish can’t move on. If they don’t like it, there’s no downstream to move on to. Fish that are maintained in an artificial environment like an aquarium are also faced with several challenges in order to survive. Most of these challenges cannot be met by the fish alone and must be met by the aquarist, the fishkeeper. When you decide to set up an aquarium, it’s extremely important that you realize you are taking on the responsibility of many lives, and are not only responsible for the fishes’ food, but are responsible for a whole ecosystem, however artificially it is maintained. This entails maintaining high water quality, proper feeding, correct water temperature, a balanced fish community of the proper density, appropriate habitat and shelter, and sufficient lighting. The fish are totally dependent upon you to meet their everyday needs. If they get sick or diseased, you must treat them. As you gain experience as a fishkeeper, you may go beyond the basic needs and start trying to breed your fish or establish specialty tanks. But first, it’s important to start slow with your aquarium and develop your talents as an aquarist; you will learn a tremendous amount through your own experiences.

Meeting the Needs of Your Fish

Before purchasing your aquarium supplies and fish, it is very important to visit several local pet shops and tropical fish aquarium stores and understand which establishments will provide you with the best service and the most knowledgeable salespeople. Your local pet professional will be the most important aid in setting up your aquarium, especially in times of emergency. A reliable and experienced aquarist is essential and will serve you well in the years to come, during the setup and throughout the maintenance of your aquarium.

You want someone who maintains a good clean business, has healthy fish in their aquariums, and is always willing to answer your questions and spend time with you. The good dealer will give you valuable information on new products and reliable products. He or she will be motivated by the desire to help you maintain your system correctly and not solely by money. Choose someone with the right attitude, who will be consistently available to help. Try to avoid dealers who will not take the time to explain things to you or catch and sell you the specific fish you desire. Larger dealers (despite low prices or great combination packages) with many employees may not meet your needs as a beginner. I’ve always preferred the smaller pet shops that cater to the needs of all levels, are willing to special order supplies, and would rather send you elsewhere than sell you an improper choice. If you’ve found a dealer you are confident can answer your questions and who is willing to take the time to answer your questions, then you are ready to become an aquarist yourself. You are now ready to move on to the next vital and important steps.

The Fish Tank

Before you purchase or choose any equipment, take the time to plan your new aquarium in every possible way. Carefully think through where you are going to place the fish tank. To avoid excessive algae growth, do not place the aquarium in direct sunlight. Be sure that the area where you will place the aquarium can support the weight of a filled aquarium. Water weighs about 8.4 pounds per gallon, so a 30-gallon tank will weigh at least 250 pounds. Choose a location that is not too far from a source of water (you don’t want to carry water too far—unless you want a real workout) and make sure that there is an adequate electrical supply close by. If you want your fish to be active and unintimidated by you when you enter the room, put them in well-used living areas. You want the fish to acclimate to people entering and leaving the room. If you don’t, you’ll end up with skittish and anxious fish when people enter the room or approach the tank.


Fishkeeping in History

The Chinese were the first to keep fish. They didn’t have glass, as we know it today. So they kept their fish in large beautiful bowls. This pottery today is greatly prized.
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Make sure that you place the tank in an area where no one will be upset if some water hits the floor. In dealing with a fish tank, you deal with lots of water. Even the most careful of hobbyists will splash water around a tank and in many cases water will escape from the tank. Make sure this is the place! Once you put this puppy together, you’re stuck with it. It can’t be moved without great difficulty and high risk. You can’t slide a fish tank the way you can a sofa. Where it’s at is where it stays. A good idea is to set up your stand and tank (empty) in an area for several days before you begin filling it. Leave the light on. Get a feeling that this is the perfect place for your aquarium.


Before You Buy Anything!

Plan out what you’re going to buy and how you’re going to set up your tank. Begin by reading starting with the section, Meeting the Needs of Your Fish and those sections that follow before you buy anything. You don’t want to come home thrilled with all your new equipment and then read that it’s not right for your situation. Read and think it through carefully.
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This may sound funny, but we’ve found that you are better off buying the biggest and best aquarium you can afford right up front. You don’t want something that’s going to dominate a room, unless that’s part of your decorator’s goal. But if you want healthy fish, you’re going to need a tank that provides a large enough space to swim and a good air-to-water-surface ratio. The size of the tank directly affects both. The temperature of the water and the surface area of the tank dictate how much oxygen is in the water. Colder water has less oxygen than warmer water. Different fish require different temperatures for their comfort, but a good average is 75°F, a temperature where oxygen may be limited.

Since fish, like us, breathe oxygen, you need to make sure there is always oxygen in the tank, and that negative gases can be easily exchanged. The larger water surface area has a larger area for toxic gases to escape the water and be exchanged for oxygen. The larger the surface area, the better the tank is able to handle a larger number of fish.

The first question you want to ask yourself is this: How many fish do I want in my tank? The answer is not how many do you want; the answer is how many will your tank hold? How do you calculate this? Easy! By multiplying the width times the length, you can calculate the surface area. This is then used to determine the maximum number of inches of fish that the aquarium can hold. Most fish experts generally agree that one inch of cold-water fish requires 30 square inches of surface area and that one inch of warm-water fish requires 12 square inches of surface area. Because cold-water fish are used to breathing more oxygen, they generally have higher oxygen requirements than tropical fishes. So cold-water fish require differing amounts of space.

You still don’t understand? How about an example? If you have space in your living room for a 30-gallon aquarium with a length and width of 32 and 14 inches, respectively, then you will have a surface area of 448 square inches (32×14). This tank has the capacity for 15 inches of cold-water fish (448/30) or 37 inches of warm-water fish (448/12). So, in reality, you could have seven two-inch goldfish, which are considered cold-water fish, or 37 one-inch neon tetras, which are warm-water fish, in this tank. This is just an example, of course. Very few aquarists want an aquarium solely occupied by one variety.

Therefore, choose tanks that are longer than they are tall because surface area is so important to the capacity and health of your aquarium. Are you still not understanding the difference? Let’s say you are looking at two 30-gallon tanks. Even though both tanks may hold the same volume of water, a tall, thin tank will have a much lower carrying capacity of fish than a long, wide tank will, because of its smaller surface area. While many beginner kits are 10-gallon kits, we recommend your starter tank should be 20 gallons. In the end, it will allow you much more growing room as you become more interested in your hobby.

Once you’ve made up your mind on the right size aquarium for your needs, choosing the tank itself is very easily done. The most popular home aquariums today are constructed of glass plates sealed with a silicone rubber cement in a rectangular shape. These are by far the most common and practical aquarium to buy; I recommend one for the beginner. The most important thing to remember is that these products are nontoxic, because they have been built for the sole purpose of housing live animals. While glass may seem like a chancy substance, because we think of it as being fragile, it is the best of all possible choices. Glass does not scratch as easily or yellow as acrylic does. You may be worried that these tanks seem to lack a framework, but they are strong and sturdy and have been tested to withstand the rigors of the hobbyists’ use. They are much stronger than they look. Aquariums with plastic or metal frames are sometimes available, but we’ve found that this design is not as aesthetically pleasing and that the frames are unnecessary.


Definition Please: Tropical Fish

Tropical fish is a general term for any number of fishes that may be kept in small, standing aquariums, usually in homes. They may either be freshwater or saltwater fish. Many of the most popular tropical fish come from the Amazon, India and the East Indian Archipelago, the Malay Peninsula, Africa, and Asia.
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Fishbowls

Recently, some manufacturers have been making larger and larger bowls, holding up to 10 or 20 gallons. And some filtration manufacturers have created special underground filters for just such containers. Again, because of the water-surface-to-air-ratio, we would strongly caution against using these. But if you do insist on buying one, you must have a working filter and plenty of aeration.
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Look carefully when selecting your tank. Examine it for scratches or places where silicone may have been missed. Sometimes these are early warning signs of defective tanks. Some expert hobbyists build their own tanks, mostly for aesthetic or practical reasons. We advise against this, especially for beginners. If you really want to do this, you must remember to use nontoxic silicone cement to seal the glass; otherwise, all you will be doing is building a deathtrap. Remember to speak with a pet store professional before attempting this.

Fishbowls

Certainly one of the most enduring images is that of the fishbowl. No matter the type or size, or the kind of fish in it, the fishbowl is a relic of our hobby’s history—much like the tenement is to housing. In an earlier, more unsophisticated age, fishbowls were acceptable. But we simply know more now Our recommendation is to stay away from them. The bowl is a confining and inhumane environment for a fish. Yes, they can survive in them. But it’s like keeping a dog in a kennel its whole life, or a man or woman living their whole life in one very small room.

They have a very small water-surface-to-air ratio, which makes breathing difficult. That’s why you always see fish gulping for air at the surface in a bowl. Since there is no filtration, the water is unfiltered, not properly aerated, and, as a result, very poorly maintained. While daily water changes may provide better oxygenated water, the constant changing environment would be a cruel treatment of your fish. A fishbowl is no more an aquarium than a closet is a house. Therefore, the unfiltered fishbowl will not be examined as such in this book.

The Stand

Hands down, the best way to support the heavy weight of a fully filled tank and all its components is the commercially manufactured aquarium stand. While it may seem like an added expense (who doesn’t have an extra table sitting in the garage or attic?) this strongly built stand is especially made to hold the full aquarium. There are countless stories of TV stands, homemade tables, and folding tables that didn’t make the grade, and eventually collapsed under the pressure of supporting such a heavy load.



ACRYLIC VS. GLASS


We like glass better than acrylic, but there is a case to be made for acrylic. Acrylic is usually molded or welded at the seams. This makes acrylic tanks structurally better and stronger than glass tanks. Acrylic tanks also tend to have fewer defects.

Acrylic tanks are also less likely to shatter (although to shatter any kind of tank takes quite a lot of pressure—usually from an outside force). The other thing to be said of acrylic is that when it’s empty, it’s easier to move. Glass is heavier.

All that said, acrylic tends to yellow faster and more easily than glass, and it tends to scratch a lot more easily as well. This becomes very important over the years, as you want to see your fish—and you can’t, because the acrylic has scuffed. Also, it’s more difficult to clean algae effectively. You can’t scrub it real hard because it will mar the viewing surface.
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U.S. Fish and Wildlife Service

The United States Fish and Wildlife Service was created in 1956 as part of the Department of the Interior. However, in its various forms, it actually dates back as far as 1871. This department has actually developed several fish now fancied by tropical fish fans.
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The Siamese Fighting Fish

The Siamese fighting fish, which is also known as a betta, is able to breathe air from the surface of the water. The betta has a special organ that allows it to breathe air directly. This is common to many fish in the Labyrinth family of tropical fish.
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If and when the stand fails, it can be mighty costly. You may end up with a ruined rug or damaged house. It can cost you home repairs as well as the loss of tank, fish, and other equipment. You’re spending some solid money up front, and a stand is a good way to protect that investment.

If you are sure that a commercially made stand is not for you, you need to place something under the tank to keep it from ruining your furniture. Place a 5/8” sheet of plywood and a ½” sheet of polystyrene cut to the dimensions of the tank under the tank. This will distribute the load of the aquarium more evenly and will help ensure that any imperfections in the support surface are properly leveled.

The Hood

While it may seem silly to inexperienced aquarists, the hood or cover is an essential item for any aquarium. First, it prevents fish who want to move on upstream from exiting the tank via the top. Fish can’t survive without water, and there is nothing worse than noticing that a fish is missing only to find it dead, stuck to the rug or fallen behind the stand and critically injured. Second, it keeps items from falling into the tank and possibly injuring or killing your fish. When we were young, someone once threw a wad of bubble gum into a tank of large oscars. We sat there amazed as one of the oscars immediately attacked and ate the bubble gum, chewing it and spitting it out, chewing it and spitting it out. We were very lucky that nothing bad happened.
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The hood also slows down the process of water evaporation, and therefore cuts down on the number of times you have to refill the tank. It prevents water from splashing around, which will protect your walls, especially if you have wallpaper. Hoods allow for an overhead light properly focused on the water, providing maximum viewing pleasure. It also keeps the water far enough from the light so as not to cause an electrical problem. We’ve seen cases where a light fell in and then there was fish stew. Not pretty. And finally, a hood helps the water retain its warmth by putting a cap on the tank and not allowing heat to escape too easily.

Usually, the hood or cover (sometimes called a canopy) is fitted to the size of your tank and has sections in it that allow for such things as a heater, filter, and aeration tubes. It’s always a good idea to make sure that it is composed of thick (1/8”) glass or plastic so that it can support the weight of other aquarium components if needed. It should never be a one-piece item, but should be segmented so that the entire assembly need not be removed in order for you to feed the fish or work in the tank. Especially for the beginner, we strongly suggest the use of a single unit that also contains a housing for an aquarium light.

The Water

You want healthy fish? OK, listen up. There is nothing more important to the health and well-being of your fish than clean water. Fish in the wild have it good (as long as they live in unpolluted streams, rivers, or lakes) because they have a continuous constant supply of fresh water. The excretions of the body, mostly toxic gases and waste, are whisked away by currents and naturally filtered out by the environment. However, fish that live in an aquarium live in a world where there is not a constant supply of fresh water, but recycled and treated water. The gases and wastes must be removed somehow or eventually your fish will die. That makes the filter, the device that removes all those things, the most important piece of equipment you will buy. Before we get into all the different types of filtration processes and the different types of filtering systems available to you through your local pet professional, it’s important to discuss the different attributes of water quality and understand the natural cycles created in this artificial world.


Buying a Package from the Same Manufacturer Makes Sense

We’ve always found that the tank, stand, and hood are best purchased as a complete package built by the same manufacturer. The best reasons we can cite are those of common sense and safety. It ensures against the mismatching of aquarium components and may be less expensive to the beginner.
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Freshwater fish live all over the world, but the water in all these areas is not the same. Its chemical attributes vary. Therefore, we know that fish have adapted to various kinds of waters. How does water vary? We’ve already discussed oxygen content. Water also varies in temperature, hardness, and pH. We know that fish that have adapted to certain climates and pH don’t survive well in different temperatures or pH levels.


Definition Please: Cycling

Cycling is a term that many hobbyists and professionals use to describe the nitrogen cycle when it is fully established and working well in an aquarium.
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pH refers to the amount of acidity of the water. The pH scale ranges from 0 to 14 with a pH of 7 being neutral, a pH of 1 being very acidic, and a pH of 14 being very alkaline. This scale is logarithmic, meaning that each number is ten times stronger than the preceding number. For example, a pH of 2 is 10 times more acidic than a pH of 3 and 100 times more acidic than a pH of 4.

The amount of carbon dioxide and fish wastes in the water, as well as a variety of other factors, greatly influence the pH levels of any water. For most freshwater fish, cold or tropical, the beginner’s aquarium pH should be between 6.5 and 7.5. How does one achieve this very specific pH level? There are many commercial test kits available that are easy to use and that can be found in almost all pet shops dealing in tropical fish. You should monitor your fish tank regularly—every week to two weeks. An abrupt drop in pH may be indicative of an increase of carbon dioxide or fish wastes. An increase in aeration or partial water change can sometimes alleviate the problem.

There are chemical methods available to alter pH in the aquarium. However, unless you are attempting to attain specific pH levels as dictated by the special needs of certain species of fish, we generally don’t recommend that you use them.

Water Hardness

Calcium and magnesium are mineral salts. Their presence, in varying amounts, along with some others, largely contribute to what is called water hardness. You’ve probably heard the term before. It’s easy to spot because there are white calcium and salt deposits near sinks and washing machines—anywhere there’s water. The more salts and minerals in the water, the harder it is. Low levels of these same materials result in soft water. The degree of hardness scale (dH) ranges from 0 to over 30 degrees with 4 to 8 degrees being soft water and 18 to 30 degrees being hard water. Most freshwater fish do best in water between 3 and 14 degrees of hardness. The beginner generally does not need to alter water hardness unless the local tap water is excessively hard or soft. Commercial kits are now available to test the degree of hardness and alter water hardness. These, too, can be purchased from your pet professional.
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The Nitrogen Cycle

In short, this is Biology 101 for people who don’t otherwise care for science class. We think it’s much more interesting than science class, though. And if you’re going to keep fish, you just have to know it. So stop rolling your eyes and follow along.

Fish are like human beings in that they need oxygen to breathe and need fuel to burn. In short, they breathe in oxygen and exhale what to them are toxic gases, or deposit solid waste. These wastes are returned to the environment via the gills and the anus. These wastes are primarily carbon dioxide and nitrogenous compounds, like ammonia. In the aquarium, these wastes must be removed. Would you want to live in that stuff? Carbon dioxide generally leaves the water through aeration at the surface or through photosynthesis by aquarium plants. Toxic nitrogenous compounds are converted to less toxic compounds via the nitrogen cycle.

What’s the nitrogen cycle? In streams, ponds, and lakes, the fish’s natural habitat, the nitrogen cycle involves the conversion of toxic nitrogenous wastes and ammonia into harmless products by bacterial colonies. In short, different species of bacteria convert solid wastes excreted by fish into ammonia, ammonia into nitrite, and nitrite into nitrate. Nitrate is then utilized by plants as fertilizer and removed from the water. A healthy aquarium depends greatly on the nitrogen cycle to reduce toxic ammonia into less toxic nitrogen compounds.

In nature, nitrogen compounds are readily removed from the fish’s habitat. But in the aquarium, nature needs a little help. The filtration system is the cavalry. There are three basic types of filtration: mechanical, chemical, and biological.


Definition Please: Nitrogenous

Nitrogenous means that a substance such as the nitrogen compound ammonia, contains nitrogen.
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Definition Please: Substrate

Substrate is any material that is acted upon by an enzyme or ferment. It is also another way of saying substratum. In the fish tank, it refers to both. Aquarists use substrate to refer to the lower level of gravel, as well as meaning that is the place where biochemical reactions are taking place.
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The Filter

Mechanical filters sift particles though a fine filter medium, sifting out particles that are suspended in the water. Mechanical filters provide rapid mechanical filtration by using external power filters and canister filters.

Chemical filtration involves the chemical treatment of water to remove toxic substances. You are providing chemical filtration when you add activated carbon to an external power filter.

Biological filtration is probably the best kind of filtration. Although it is easy to set up, it sometimes takes a while to work properly. It is the best system because it establishes natural orders of bacteria and creates the nitrogen cycle, using natural methods. This system utilizes the nitrogen cycle to remove toxic compounds from the water. An excellent example of a biofilter is the under-gravel filter that draws water through the aquarium substrate. This substrate contains the necessary bacteria to convert nitrogenous wastes to nitrate. What takes the filter a while to establish itself is waiting for the bacteria to establish working colonies in the substrate. It may sound incredibly gross, and will probably look like gross muck at the bottom of your tank underneath the gravel, but it really is a very good way to filter your tank in the most natural way possible.

However, it is important to know that all three kinds of filtration take place no matter how you try to do it. In most commercially manufactured filters of any kind, you can find all three systems at work. For example, the external power filter will mechanically remove particles, chemically remove toxins if the filter contains activated carbon, and biologically convert nitrogenous wastes via the nitrogen cycle in its filter media.

The most common types of filters available to the beginner include the internal box filter, the external power filter, the external canister filter, and the under-gravel filter. Are these the only types available? Certainly not. However, they are the most common. There are others that are better suited to those setting up high-level, exotic aquariums. For the most part, the filters we’ll discuss are the ones you want to use. But which one should you choose? There are many different kinds and configurations by many different manufacturers. Here, you’ll find a description of the most common with their good and bad points. You need to pick the one that sounds like the right fit for you.



FILTERS 101

Different types of filters for beginners:


Box filter—the easiest

Under-gravel filter—easy

External power filter—moderate



The under-gravel filter takes longer to establish but it really is the best, provided you don’t overload your aquarium with too many fish and plants. If you have fish that are going to grow quite large, such as goldfish in a large tank, or oscars, you probably should use an external power filter.
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Power Heads

Make sure not to turn the pressure up on your power heads too much, as it may agitate your aquarium environment instead of keeping it healthy. You want some aeration … not a jet stream.
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The Box Filter

The box filter is the simplest and most obvious of all the filters. It is also the most popular of all the filters for starters. It is inexpensive and easy to use. Shaped just like its namesake, the box filter sits inside the aquarium. It is driven by an external air pump. As air is pumped into a chamber where it mixes with water, the air eventually fights its way up through the filtering medium, and forces the water up through with it. It draws the water through a fibrous filter material and activated charcoal. Layers of filter media provide mechanical and chemical filtration as well as adequate substrate for biological filtration. Because it is driven by air, this filter circulates and aerates the water. This type of filter is fine for a lightly populated 10-gallon starter set. But any serious aquarist worth his or her salt doesn’t use one of these. In our opinion the box filter does not provide adequate levels of filtration for the average aquarium. Aquarists who start with a tank of 20 gallons or more should not use this type of filter system to provide filtration. It won’t aerate your water properly and is simply too small to handle the wastes and debris that accumulate in the tank. For the 20-gallon tank we recommend you start with, the water filtered by a box filter would have to be changed frequently and the aquarium would require too much maintenance. The tank would not be crystal clear and would provide for a bad habitat as well as for poor viewing.

OEBPS/OEBPS/images/19-1.jpg





OEBPS/OEBPS/images/9781580623438_cvi.jpg





OEBPS/OEBPS/images/iii-3.jpg







OEBPS/OEBPS/images/viii-1.jpg







OEBPS/OEBPS/images/vi-1.jpg





OEBPS/OEBPS/images/vii-1.jpg





OEBPS/OEBPS/images/3-1.jpg
DorsaL it

Aorpose Fin

LareaL LiNg
(SINGLE LNE)

CauDAL PeDUNCLE

OpeRcuLM
(6iLL cover) CauoaL Fin
AnaL Fin

PecTORAL FiN
VENTRAL FIN





OEBPS/OEBPS/images/8-1.jpg





OEBPS/OEBPS/images/16-1.jpg
(LA






OEBPS/OEBPS/images/chapter.jpg





OEBPS/OEBPS/images/4-1.jpg
SOFT SpINY

LATERAL LINE
(DOUBLE)





OEBPS/OEBPS/images/9781580623438_L01.jpg
A

Adams Media Corporation
Avon, Massachusetts





OEBPS/OEBPS/images/fish1.jpg





OEBPS/OEBPS/images/i-1.jpg





OEBPS/OEBPS/images/common1.jpg





OEBPS/OEBPS/images/fish.jpg





