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Preface


This book describes home aquariums that contain 8 gal (30 L) or less of water, known as mini-aquariums. After many years of keeping both small and large home aquariums, I set up my first true mini-aquarium on a 4 in. x 30 in. (10 cm x 76 cm) marble windowsill in 1981. This homemade marine aquarium held about 1½ gal (6 L) of seawater and was used to grow Caulerpa algae. During the ensuing twenty years, I became a strong proponent of the viability of small aquariums. Over the past few years, I have seen a terrific increase in the interest in these small aquariums–both freshwater and marine. Having worked with aquariums that ranged in capacity from 6 oz to 90,000 gal (340,500 L), I decided that 8 gal (30 L) was a natural cutoff between a mini-aquarium and those aquariums, such as the ubiquitous 10 gal (38 L) aquarium, that are just considered small. Mini-aquariums have specialized requirements that make their care a bit different from that of larger aquariums. Unfortunately, until recently, aquarists setting up these types of aquariums did not have adequate resources to help them. That is why the editors at I-5 Press decided that a comprehensive book on mini-aquariums was needed.


This was a truly entertaining book to write. I hope you will enjoy reading it as much as I enjoyed researching and writing it.









	 

	
What Is a Mini-Aquarium?















What exactly is a mini-aquarium? Most public aquarists consider anything with a capacity of less than 100 gal (378 L) to be small. For the home aquarist, the term small usually describes a tank less than 40 gal (151 L) in capacity. Taking this one step further, in this book a small aquarium is defined as one holding less than 20 gal (76 L), a mini-aquarium as one holding 8 gal (30 L) or less, a micro-aquarium as one holding less than 2 gal (8 L), and a pico-aquarium as one holding less than 1 gal (4 L). Nano-reef is a commonly used term for a small marine aquarium with corals, usually less than 20 gal (76 L) of water.
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A 1 1/2 gal (6 L) micro-aquarium has been set up as a reef tank; however, marine fish will need to be chosen carefully for an aquarium this small.


Fully functioning mini-aquariums have become increasingly popular over the past ten years. Why the sudden popularity of mini-aquariums? Certainly, cost is a major factor in their attractiveness. Even a custom mini-aquarium with full life-support equipment is within the budget of most people, and simple mini-aquariums can be set up that cost less than fifty dollars, complete with fish. For some people, the fact that the maintenance needs of mini-aquariums are so much easier to handle than those of a regular aquarium is very appealing. Large aquariums can require hours of maintenance work every week, while a water change can be performed on a mini-aquarium in a matter of a few minutes.


Mini-aquariums also present a novel approach to aquariums that many people find intriguing. Just as people are interested in bonsai trees, people are fascinated with aquariums that model the natural environment but on a miniature scale. Finally, there is the challenge with advanced mini-aquariums (usually marine) of being able to successfully maintain a stable miniature environment for several years.
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The hobby of bonsai (growing, trimming, and shaping small trees in pots) attracts people for many of the same reasons that mini-aquariums do. The type of bonsai shown here is of the smallest variety, called mame.


Mini-aquariums are popular with novice and advanced aquarists, young and old alike. Study the techniques in this book and apply some common sense, and you can develop your own successful mini-aquarium as well.









	
CHAPTER 1




	
Choosing a Mini-Aquarium















Statements such as “aquariums larger than 40 gal [151 L] are easiest to care for” and “larger aquariums are inherently more stable than small tanks” are so entrenched in the hobby that it has become common knowledge even among people who have never owned an aquarium. Few people challenge such assertions, but based on the success people are having with mini-aquariums, it is obvious that these statements are not always true.


Perhaps the most compelling reason given for recommending large aquariums over small ones is that a large tank should inherently be more stable than a small one in terms of water chemistry. It is assumed that the larger tank provides the specimens with a more stable environment. This is true, however, only if the weight of the animals per volume of water in a small tank exceeds the ratio found in a larger tank. If the ratio of animal weight (more correctly, the biomass) to water volume is the same (and assuming the two tanks have equally efficient filters), the two tanks will have equal biological stability. The key to success, then, is to stock a small tank to the same density as a larger tank and to take into consideration the potential adult sizes of the animals you intend to add. The crux of the problem is that many aquarists tend to add “just one more fish.”
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Mini-aquariums can work well for a wide variety of organisms. This baby seahorse was raised in a mini-aquarium and is quite content using an artificial plant as a hitching post.
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Virtually any nontoxic, waterproof container can be used to create a mini-environment, including this tiny plastic styrene box.


With a 100 gal (378 L) aquarium set up so that it has a capacity for 100 small fish, the addition of an extra fish results in only a 1 percent overcrowding condition. That same single additional fish, when added to a 1 gal (4 L) tank that has been housing only one fish, results in an aquarium that is 100 percent overcrowded.


Another argument used against small marine tanks is that the salinity will fluctuate greatly as a result of evaporation and the subsequent addition of freshwater. This is no more a problem than it is for a larger aquarium; aquariums large or small, under the same conditions, will have an equal evaporation rate, requiring proportionally the same amount of makeup water to be added.


There are actually only two genuine concerns that are unique to keeping a mini-aquarium and that can pose a potential risk to the animals being kept: temperature change and accidental poisoning.


Water temperature is simply less stable in an unheated small aquarium. Given two tanks of widely differing capacities, such as a 1 gal (4 L) tank and a 100 gal (378 L) tank, if the heater in each one should suddenly cease to function, the temperature in the small tank would drop much faster than it would in the large tank. This may be considered a minor point, however, because tank temperature can drop only to the room temperature, and this is not fatal to most organisms unless the temperature remains low for a substantial amount of time. If the tank is monitored daily, temperature should not be a problem. Close monitoring of small aquariums is essential. This, in fact, may be the only real difference in the relative stability of a mini-aquarium compared with that of a standardsize tank. If you travel a lot and do not have someone to monitor the tank while you are gone, a mini-aquarium (or perhaps any type of aquarium) may not be for you.


Poisoning, while not a common problem with good aquarium maintenance techniques, can be devastating in a small tank. For example, if you have a small amount of soap residue on your hand when you reach into a 100 gal (378 L) tank, there is not likely to be a problem. Should this occur with a 1.gal (4 L) tank, however, the concentration of toxins would be 100 times greater. Unlike organic substances, of which proportionally identical tanks have the same rates of accumulation in the water regardless of size, the addition of a toxin from outside the tank would have a much greater effect on a smaller aquarium.


I am often asked for specific advice that will allow an aquarist to be as successful as possible in this hobby. I can think of three virtues found in all good aquarists. The first is patience: rushing to purchase a new specimen or adding too many new animals to an aquarium too quickly is a sure road to disaster. Common sense is also important. For instance, if something about a fish does not look right to you, do not dismiss it out of hand. Chances are there is a problem, one that may be corrected by prompt action on your part. Finally, perseverance is important. Every aquarist will lose a specimen from time to time. You must learn from your mistakes; closely analyze each problem and then decide how to do things better the next time. Eventually, as you become more advanced as an aquarist, your specimen losses will become negligible.
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If you didn't know that the red goby in the picture was only 1 in. long, you wouldn't be able to tell that this is a 2 gal (8 L) marine micro-aquarium.
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This 1 gal (4 L) marine mini-aquarium requires extra care to avoid accidental poisoning, which can occur more easily in very small tanks than in larger ones.


The chapters that follow offer practical advice on how to choose the right equipment, set up your aquarium, and maintain it. Before moving into those discussions, it's helpful to understand the history of the mini-aquarium as well as the present and future outlook for the hobby.


THE HISTORY OF MINI-AQUARIUM KEEPING


Because there has not been a concise definition as to what constitutes mini-aquariums, there is some difficulty in tracking their history, but smaller aquariums in general, with their lower investment costs, have long been attractive to people. Goldfish in ancient China were brought into households and placed in bowls to be admired.


Many Victorian-era homes had a goldfish bowl on a stand next to a Boston fern in the parlor. At that time, the idea of a balanced aquarium was very popular. The basic theory was that plants provide oxygen for the fish, while the fish waste, in turn, supplies nutrients for the plants. As will be shown in chapter 9, on mini-ecosystems, these “balanced” aquariums are actually a fallacy and often fail miserably. These early aquariums had very few higher animals in them, and the water needed to be changed frequently. In Henry Butler's 1858 book, The Family Aquarium, he defines an aquarium as “a receptacle for aquatic animal and vegetable life in fresh or in salt water, which (like the water of a river or an ocean) need never be changed” (emphasis mine). He goes on to explain the principle of balanced aquariums: “Animal life absorbs oxygen and throws off carbonic acid gas. Vegetable life, on the contrary, absorbs carbonic acid gas and throws off oxygen. What one rejects, the other needs.” These basic principles seem to be the belief held by home aquarists of the day. The reasons that this sort of oversimplification will not work for long are explained in chapter 9.
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This historical postcard shows a child next to a small aquarium, testament to the fact that mini-aquariums have long held a fascination for many people.


During the early days of the aquarium hobby in the United States (1925 through 1960), goldfish bowls were still common, as were a variety of small tanks and jars used to house suitable fish such as killifish and bettas. Most aquariums were between 5 gal and 50 gal (19 L and 189 L) in capacity. When people set up mini-aquariums, they did so more for reasons of economics than aesthetics. Aquarists of this era tended to be very meticulous, and under their care small aquariums did not suffer any special problems. In the famous early aquarium book Exotic Aquarium Fishes, author William T. Innes rather routinely describes the use of enameled dishpans being “pressed into service” as quarantine tanks, for raising baby fish, or to solve temporary overcrowding problems. No water volume of these dishpans was given, but they probably held less than 3 gal (11 L).


In 1959, marine aquarium author Robert P. L. Straughan published The Salt-Water Aquarium in the Home, which included instructions on establishing a variety of marine aquariums smaller than 10 gal (38 L). In fact, he was one of the few early proponents of small marine aquariums–most other authors speculated that these systems would not work as Straughan described. Mr. Straughan's ready access to freshly collected natural seawater did assist him greatly in his efforts, but home aquarists around the country were able to emulate his small aquarium successes to some degree. Few advances were made in this field during the 1980s, but in the mid-1990s, aquarist Julian Sprung dazzled everyone with photographs of his 15 gal (57 L) mini-reef aquarium containing small polyp stony corals, fish, and even small mangrove plants. Mr. Sprung probably established the aquarium as a showcase of advanced aquarium techniques, not as an example of what the typical home aquarist could easily replicate. The seed was sown, however, for increased interest in small marine aquariums.
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Polygonal tanks such as this one are very popular, even in mini-aquarium sizes.


CURRENT OPTIONS


As mentioned above, there has been a recent surge in popularity with smaller aquariums. Goldfish bowls (which are now frowned upon), betta tanks, and killifish tanks have always had their places in the home aquarium hobby, but now interest in other small aquariums has increased. Tiny freshwater and marine aquariums adorn desktops in homes and offices around the world, while advanced aquarists strive to maintain balanced mini-ecosystems. At first, aquarists needed to modify existing aquarium equipment to fit these smaller systems, but soon manufacturers became aware of the mini-aquarium craze and began producing specialized equipment. More information about the specialized nature of mini-aquariums has been published in aquarium magazines, which has led to this book on the subject.
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This marine mini-aquarium set up in an office was created from a commercially available aquarium kit.
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An assortment of aquarium setup items are ready to be put to use. Always use a checklist and acquire all of the equipment you need before starting to set up an aquarium.


The popularity of mini-aquariums has continued to rise, and a great deal of excellent equipment has been designed by manufacturers specifically for the mini-aquarium. Commercially produced nano-reef lights and tiny protein skimmers are available as retrofits for small tanks, and there are a wide variety of aquariums designed specifically for a reef community that range in size from 6 to 34 gallons. Just about every local fish store has at least one mini-aquarium on the check-out counter, and these range from 2 gallon tanks with a single male betta to complete reef tanks from 6 gallons and up.


Ultimately, the popularity of mini-aquariums may reach a plateau, as there is simply a finite number of aquatic species suitable for housing in such aquariums, although new species are continually being discovered and commercially bred. Even with this limit, the field of mini-aquariums is vast enough to keep any hobbyist occupied for years and years. Study your subject well.




MIXTURE OF MEASUREMENTS




Throughout this book, a mixture of metric and English measurement units are used. This is not meant to confuse; it is simply how many aquarists in the United States share this information. The basic format used here is that temperature, length, and aquarium volumes are given in English units with metric conversions in parentheses, while most chemical concentrations and items of microscopic size are given in metric units only. For example: “The 25 gal (95 L) aquarium held a 4 in. (10 cm) clown triggerfish covered with parasites that were 200 microns long. The ammonia concentration of the 78°F (26°C) water was 0.5 mg/L”








Now that you have a grounding in the definition of mini-aquariums, their history, some of the special problems they present, and what the future may hold, I'm certain you are ready to explore various mini-aquariums and learn which type will be best suited for you. Just remember, mini-aquariums are not an absolute-home aquarists can very easily dabble in this specific topic while maintaining their “regular size” aquariums. Before continuing, however, I would like to discuss some factors regarding the ethics of fish keeping as they apply to mini-aquariums.
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This apothecary jar has been turned into a marine mini-aquarium. It is too small to house fish; only plants and some invertebrates are suitable (which explains the cat's disinterest).


ETHICAL ISSUES


There are ethical issues that must be examined any time an animal is removed from the wild and placed in captivity. Some people think this should never be done, that there is never a justification for keeping any wild animals in captivity. Some people even think that no animals (including cats and dogs) should be “owned” by humans. At the other extreme are those individuals who feel that animals are simply a commodity, and if it is profitable to bring a creature into captivity, then they are justified in doing so. Obviously, the majority of people fall between these two extremes.


Most people generally believe that if aquarium animals are acquired legally, with care given to their capture and transport, and if home aquarists strive to care for the animals to the best of their abilities, then home aquarium keeping is a completely ethical pastime. Better still, by focusing on captive-raised aquarium animals, the aquarist is assured that the wild environment is not harmed at all.


Mini-aquariums bring special concerns to light. Some home aquarists strive to maintain extremely small aquariums, sometimes housing animals unsuited to such small confines. In other cases, such as with small goldfish bowls, the mini-aquarium environment may be unsuitable for proper long-term animal care. Aquarists need to understand that it is unethical to keep animals under improper conditions of any type, whether it is a school of giant danios in a mini-aquarium or a 3 ft (1 m) long pacu in a 100 gal (378 L) aquarium. As long as you select the proper size and number of animals for your mini-aquarium and maintain the water quality, there is absolutely nothing wrong with choosing a mini-aquarium.
















	CHAPTER 2


	Selecting the Right Equipment











Equipment varies greatly between types of mini-aquariums. Some systems use virtually no equipment, whereas others use practically the same equipment full-size aquariums do–just in miniature. In any case, the animals and plants in the mini-aquarium rely on the proper operation of the life-support equipment to stay healthy. Finding the proper aquarium and equipment begins with finding an excellent retail pet store.


A GOOD RETAIL PET STORE


Selecting a good retail pet store for purchasing your equipment (and getting proper advice) is essential. There are four basic characteristics you should look for: animal health and store cleanliness, knowledge, stocking, and cost.


Animal health and general store cleanliness. Animal health is usually the overriding factor in choosing one store over another. After all, if you begin with unhealthy animals, your mini-aquarium has little chance of succeeding. We will discuss this subject in detail in chapter 5 so you will better know how to judge the health of the animals.


Although this has little direct bearing on the health of the animals or overall effectiveness of the operation, a clean and tidy store shows that the employees take pride in the products and services they offer.
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With its neatly organized and well-stocked shelves, this pet store looks like a good place to do business.


Sales staff knowledge. Ask the clerk a moderately difficult question, one for which you have already found the answer from a reliable source. If the clerk answers correctly, you can have confidence in that person's knowledge. Allow some latitude in the answers given as there are often minor differences in opinion.
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Clean, nicely decorated aquariums such as these, containing a selection of healthy fish, are a sign of a superior pet store.


Product scope and stocking density. How many brands of power filters or heaters does the store carry? How many of each product is on the shelf, one or a dozen? The depth of inventory of a store is often a good measure of its financial success. This, in turn, is an indirect result of the store's ability to please its customers.


Product cost. Compare the costs of two or three identical products offered in all the stores you are inspecting. Livestock cost is not a good comparison point because one store may actually spend more on the care of its fish than another does and therefore has to charge more for the fish. Generally, price differentials of less than 10 percent are of no great consequence. Do not let the differences in store prices alone dictate the choice of the store you plan to frequent. Your final choice should be determined by considering all of the factors listed above.


AQUARIUM SELECTION


The type of mini-aquarium you select will set the stage for how the finished project will look, what animals it can contain, and how difficult it will be to maintain. This first step is perhaps the most important one you will take, so look through this book and decide now what type of mini-aquarium is right for you. Consider factors such as cost, maintenance requirements, diversity of animals, and aesthetic value. The table on page 20 lists some of the mini-aquariums described in this book and ranks them according to these values. Each attribute is ranked from –2 to +2. A +1 means that an attribute is positive (such as low cost, high aesthetics) for that particular system. A zero means the attribute is neutral; a –1 means the attribute is negative (such as high cost, low diversity). A –2 or a +2 means that a particular attribute is very strongly negative or positive. By selecting attributes that are most important to you, the best mini-aquarium type should be relatively easy to determine.
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When selecting a container to use as a mini-aquarium, it sometimes pays to think outside the box–even a commonplace bucket such as this one can be pressed into service as a mini-pond.
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