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Nature and Nurture


It is no surprise that cichlids have become one of the most popular groups of aquarium fish. Apart from their sheer variety of color and shape, their breeding habits are really quite amazing. Within the home aquarium, you can observe many fascinating aspects of cichlid biology at close quarters, particularly the parental care displayed by these fish toward their eggs and offspring.


The diversity that exists within the cichlid family means that a clear understanding of their natural environments and behavior is essential in order to keep them successfully. Their geographical origins will give you a fairly accurate insight into their requirements. And an understanding of their natural habitats is essential for breeding success. For these reasons, this book deliberately returns wherever possible to the original home of the species described.


Central American cichlids typically need relatively hard, alkaline water conditions. In contrast, those originating from further south in the Amazonian region live in waters with a quite different chemical makeup, which is soft and acidic. There are some cichlids from the northwest of South America, however, such as the green terror (Aequidens rivulatus), inhabiting waters that more closely approximate to those of their Central American relatives.
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Male South African or dwarf copper mouthbrooders (Pseudocrenilabrus philander dispersus) will burrow more frequently in the substrate as the time for spawning nears, creating pits.


Many American cichlids grow to a large size, and their territorial aggression means that in the confines of an aquarium, they need to be kept on their own. Only the small dwarf cichlids, forming the Apistogramma genus, can be housed safely in a community aquarium of other non-aggressive fish from the Amazonian region. Even then, males should be kept apart from each other.


In Africa too, cichlids can be found in very different water conditions from one area to another. The Rift lakes of East Africa for example, home to many of these fish, are not all the same. Both Lake Victoria and Lake Malawi have water that is moderately hard, typically 8-10dH, but whereas Lake Victoria has a pH reading of 7–7.5, the Malawi waters measure pH 7.5–8. The waters of Lake Tanganyika are both slightly harder, with a dH of 15–20, and also more alkaline, with a pH of 8–8.5. The breeding habits of the cichlids from this lake are also more diverse, with some spawning in the substrate rather than being mouthbrooders.


The actual habitats within these lakes are similar however, forming several recognizable ecosystems. The shoreline area may be strewn with rockwork, creating the environment favored by the popular mbuna group of cichlids inhabiting Lake Malawi. In other parts of the lakes, the shoreline is sandy, with weedbeds, while out above the essentially lifeless depths of these lakes is open water. This area is home to a number of fast-swimming, predatory members of the group.


There are cichlids from the rainforests of West Africa as well that need water conditions corresponding to those found in the Amazonian area. As befits a group whose ancestors originated from the marine environment, so certain cichlids even require brackish water conditions. This applies notably to the Asian chromides (Etroplus species). The information within the following pages will give a clear insight into the individual needs of the most popular groups of these marvelous fish, helping you to make your choice successfully, knowing from the outset what is required. And the discussion of natural environment and behavior is not purely for practical purposes: It surely adds to the satisfaction and enjoyment of cichlid keeping to acknowledge and understand their wild nature and thus be able to interpret their behavior in the aquarium.
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The waters of the Amazon provide a soft, acidic habitat for a variety of cichlids.











	
CHAPTER 1




	
Where in the World?















The cichlids—pronounced “sick-lids”—represent one of the largest and most diverse groups of fish today. Their variance in color and appearance has boosted their popularity as aquarium fish. There are at least 1,500 species of cichlid, although no one is exactly sure of the total figure: many as yet undocumented species may await discovery, particularly in the lakes of Africa’s Great Rift Valley.
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Cichlids are found predominantly in the southern hemisphere, notably in Africa and the Americas.


Most cichlids inhabit freshwater, but some species can range into brackish or even salt water. Representatives of the group are present on all continents, with the exception of Europe and Australia. They are found predominantly south of the Tropic of Cancer, with the Texas cichlid (Herichthys cyanoguttatus) from North America being the most northerly representative of the family.


Cichlids, as a group, are known for their varied body shape and size. Some cichlids, such as the popular discus (Symphysodon aequifasciatus), have a flattened body shape, whereas other species are tubular. It is therefore not easy to recognize a cichlid by its appearance. Nevertheless, a few of the group’s distinguishing features can be identified by a careful external examination.


TYPICAL FEATURES


Perhaps one of the most obvious features is the presence of a single rather than a double pair of nostrils above the top lip. The anal fin on the underside of the body has at least three bony spines, while the dorsal fin running down the back has a combination of spines at the front and softer wavy rays behind. Males can use this fin for display purposes, thanks to its flexibility and the fact that it is often embellished at its rear.


If you look closely at the side of a cichlid’s body, you will also notice that the lateral line, visible as a lighter streak extending down the body, is not continuous (as in most fish) but is split into two distinct parts. The anterior section, beginning near the top of the gill cover or operculum, runs down to a point above the anal fin. The lower, disjunctive rear portion of this jelly-filled sensory canal then continues back as far as the caudal peduncle, at the base of the tail fin. There are exceptions, notably in the case of the narrow-bodied cichlids such as Teleogramma species. Their streamlined shape is an adaptation to life in fast-flowing sections of the River Zaire.


Some hidden characteristics set cichlids apart from other fish. These include how the intestinal tract connects to the right-hand side of the fish’s stomach. In other groups, where a recognizable stomach is present, the exit point is to be found on the left of this organ.
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The single pair of nostrils, which is a characteristic of members of this group of fish, is clearly visible in this head-on portrait of a turquoise discus (Symphysodon aequifasciatus).


The ear structure of cichlids is also a distinguishing feature. Although there is obviously no external ear canal, the ears of all bony fish (including cichlids) are present where they would be expected, behind the eyes. They are not used primarily for hearing sounds, however: the lateral line picks up sound waves and vibrations in the water. Instead, the three semicircular canals forming each ear are used as organs of balance. At the base of each semicircular canal are hard structures called otoliths, which move in response to the fish’s positioning, giving a clear indication of its orientation. The largest of these otoliths is called the saggita, and it has a very distinctive furrow and shape.


LINKS WITH THE SEA


Cichlids form part of a grouping known as labroids, with their closest relatives being marine fish. They include damselfishes (Pomacentridae), wrasses (Labridae), and parrotfish (Scaridae), all of which are well known to marine aquarists. What is particularly interesting is the way in which many of the cichlid species found in the Rift Valley lakes of Africa resemble marine fish in appearance. This is not to suggest that they originated from a marine ancestor, as was initially believed following their discovery in Lake Tanganyika. Instead it suggests convergent evolution. Many cichlid species in the Rift Valley lakes have been subjected to similar selection pressures as those imposed on reef fish. As a result, they have developed corresponding forms. It is not just the mouthparts that have developed accordingly, but the whole shape of their bodies. There are cichlids with matching outlines corresponding to groupers, tuna, and even gobies.


[image: image]


Cichlids are closely related to marine fish like this shimmering parrot wrasse (Cirrhilabrus rubrimarginatus).


A number of these fish have become brightly colored, just like many reef fish, which is why they are sometimes described as freshwater coral fish. However, those cichlid species that are free-swimming (rather than occupying a localized lake habitat) have shed their bright coloration. Their silvery sheen helps to conceal their presence from above. Visibility can be remarkable in these waters, with the clarity being as much as 72ft (22m) in the still waters of Lake Tanganyika.
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Lake Tanganyika in the East African Rift Valley has become home to a remarkable diversity of cichlids. This is a view of Kasaba bay, Zambia.


Based on their distribution today, it appears that the original ancestors of today’s cichlids probably started to evolve as a group around 160 million years ago, on the huge southern mass known as Gondwanaland, but much of their early development has to be speculative, in the absence of fossilized remains. The first clear evidence of a recognizable cichlid species is much later, dating to the Oligocene epoch, about 26 million years ago.


By the Oligocene, South America was already drifting apart from Africa, which is believed to be the homeland of these fish. The last link between these landmasses was a connection extending between West Africa and Brazil, close to the Equator, at a time when the water levels in the world’s oceans were much lower than they are today. This connection would have allowed fish to swim between these areas, allowing colonization of the southern continent to take place.
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The division of the old supercontinent of Gondwana, or Gondwanaland, at the end of the Jurassic period helps to explain the distribution of cichlids around the globe today. Those massive rifts are beginning to create South America, Africa and the Middle East. Once the landmasses have separated, American and African cichlids develop separately: but almost certainly, they are all descendants of Gondwana fish.
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The Texas cichlid (Herichthys cyanoguttatus) has the most northerly distribution of all species today, ranging into the USA.


They may have crossed via river estuaries, perhaps entering salt water for short periods of time. The early cichlids may have been even better suited to survival in salt water at that stage, as they were descended from marine ancestors, and then started to spread up the rivers of what is now South America. The other possibility is that marine ancestors of the group entered both Africa and the Americas, and evolved independently, but this is thought to be less likely, given the distribution pattern of the family today, especially in Asia.


The Amazonian area in the Oligocene was a massive lake, and then as this huge river formed, resulting in a fall in water level, so populations of cichlids probably became more isolated in its tributaries. They then gradually evolved into distinctive species, with their own individual characteristics.


Some of these early cichlids moved north, into Central America. At this stage, a narrow isthmus connected the central and southern continents. It broke up about 30 million years ago, with its remnants being represented today by the islands of Cuba and Hispaniola. Cichlids that had been present in the former Central American isthmus then found themselves in what is now the Caribbean; the fossilized remains of a species called Cichlasoma woodringi have been found on the island of Haiti.


This breakup left South America marooned as a separate island until a connection was reestablished by further geological upheaval approximately three million years ago. Those cichlids now native to Central America arrived at about that time. They probably spread quickly, as they are known to radiate out into favorable habitats.


ADAPTING TO THE ENVIRONMENT


Nowhere is this ability to adapt more evident than in East Africa. One of the most remarkable aspects of cichlid biology is the way in which these fish respond quickly to environmental pressures, as is apparent from the populations occurring in the lakes of East Africa. Competition for food has been a very significant and rapid determining factor in the evolution of cichlid species worldwide, particularly in lake habitats. The fish will reproduce rapidly, and in the relative absence of predators, so their reproductive potential means that their numbers will soon be limited by the available supply of food. This pressure for food led cichlids to become increasingly specialized in their feeding habits, diversifying in this way to ensure their survival.


Other factors come into play, notably the reproductive behavior of the fish. This starts with mate selection and continues through egg laying and hatching. One of the fascinating characteristics of cichlids is that, as far as is known, all display a degree of parental care that is unparalleled across any other group of fish. Breeding becomes a more reliable event as a consequence.
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Fishing in the Congo. While cichlids are popular aquarium occupants, many species are also important as food fish, with some larger species such as Tilapia even being bred commercially for this purpose today.


Water differences


Within Africa itself, the populations of cichlids differ from one another in their biology and their native environments. Those found on the west of the continent are, not surprisingly, closely allied to those occurring in the Americas in terms of their environmental needs. They inhabit rivers where the water chemistry is soft and acidic, whereas cichlids on the eastern side of the continent, which are believed to be descended from them, are found in hard, alkaline waters.


SPREAD TO ASIA AND THE MIDDLE EAST




Relatively few cichlids occur in Asia, which is a reflection of the timing and the way in which the continental landmasses split up at what was a relatively early stage in the cichlids’ evolutionary process. The areas of the Middle East, Madagascar, and India were closely positioned along what is now the east coast of Africa, in the old supercontinent of Gondwanaland. Small populations of cichlids “migrated” as India and the Middle East drifted north to link with mainland Asia. Madagascar, on the other hand, stayed close to Africa, but as a distinct island. This explains why the cichlids of Madagascar are more closely allied to Indian species, rather than to those occurring on mainland Africa. Scientists also believe these species to be representative of the most primitive cichlid lineages.
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Orange (right) and red chromide (Etroplus maculatus and var.)





THE CRATER OF EVOLUTION


Study of the cichlids occurring in the lakes of East Africa has excited evolutionary biologists for nearly 150 years. The explorers David Livingstone and John Kirk obtained cichlid specimens from Lake Nyasa (now known as Lake Malawi), while on a quest to discover the source of the River Nile in 1861.


Even today, no one knows exactly how many different species of cichlid are present within this particular lake. Estimates suggest that there could be anywhere from 1,000 to1,600 species, although barely 500 have yet been described by zoologists. The huge range of speciation—the process by which species develop—that has occurred within this single lake is remarkable. To give this some perspective, there is actually a bigger range of cichlids within this single lake than all the freshwater fish species found in North and Central America combined.


The Rift Valley extends for nearly 3,000 miles (5,000km), from the Jordan Valley down through Africa as far south as Mozambique. A geological fault has caused the land to sink, a process that continues today. This sinking has created a remarkably consistent trench, with the associated valleys in East Africa typically measuring 25–34 miles (40–55km) wide.


Another distinctive feature of the Rift Valley is the presence of about 20 lakes, rather than rivers, running down its length. Some of these lakes resemble inland seas in their depth and extent. The three major lakes in East Africa of particular significance with regard to their cichlid populations are Lake Victoria, which is the most northerly of the group, with Lake Tanganyika next, followed by Lake Malawi (formerly Lake Nyasa), which lies farther south.


Lake Tanganyika is at least 6 million years old. It has become deeper since the Pleistocene, some 750,000 years ago, when a major volcanic eruption caused water from Lake Kivu to flow in from the north. Today, Lake Tanganyika descends to a maximum depth of about 4,900ft (1,500m). Lake Malawi dates back approximately 2 million years, and has gradually expanded southward. It is roughly 1,950ft (600m) at its deepest point.


The youngest and shallowest of the lakes is Victoria, which was formed as a result of the land upheavals in the region during the Pleistocene. This altered river flows in the west of the region, causing them to pool together, creating this massive body of water. It is now up to 330ft (100m) deep in places. The sheer scale of these lakes is such that they are hard to visualize. Lake Victoria, for example, occupies an area the size of the state of Maine.
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Cichlids have developed similarities in appearance, even though they have evolved in different localities, as shown here by Fuelleborn’s cichlid (Labeotropheus fulleborni) from Lake Malawi , Burton’s mouthbrooder (Astatotilapia burtoni “blue”) from Lake Tanganyika and a new Haplochromis form from Lake Victoria that has yet to be scientifically classified. Sorting out the different relationships within this group of fish is an ongoing task for zoologists.
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The ornate julie (Julidochromis ornatus) is often referred to as one of the “dwarf” julies.
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Striped julies (Julidochromis regani) occur around the rocky shoreline of Lake Tanganyika. They require an aquarium matching their natural environment, with rocks and open sandy areas.


Being the oldest of the lakes, and colonized more effectively at the outset, Lake Tanganyika displays the greatest diversity of endemic cichlid species. The range in size of the cichlids occurring here is also unparalleled. The smallest is about 1.75in (3.75cm) long. Boulengerochromis microlepis, on the other hand, is the largest cichlid species in the world, measuring approximately 36in (91cm) long.
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Cichlid taxonomy is often contentious. These fish may be considered a subspecies of the Egyptian mouth-brooder (Pseudo-crenilabrus multicolor); others argue they are a distinct species.
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Water levels within the Rift Valley lakes still vary from year to year, as seen here by this flooding on the shoreline of Lake Malawi, but the shifts are not as dramatic today as they have been in the past.


It is no coincidence that Lake Victoria may contain more cichlid species than other lakes. Firstly, it offers greater areas of habitat. Both Lake Tanganyika and Lake Malawi are set in deep troughs, and although they cover a large area, their oxygen-deprived depths offer no suitable habitat for cichlids. There is no effective wind movement in these sheltered areas to stir the water, increasing its oxygen level. The positioning of Lake Victoria in more open country, coupled with its shallower structure, means that waves roll across its surface, increasing the oxygen uptake into the water.


VARYING WATER LEVELS


One of the significant differences between the African Rift lakes and seas, is the fact that the water level in the lakes depends to a great extent on rainfall. It has varied significantly as a consequence, even in the recent past. Today, for example, Lake Malawi is as much as 500ft (150m) higher than it was during the mid-nineteenth century. When Lake Victoria started to form, it flooded the area partially, creating what would have been a series of smaller lakes. These probably reached a maximum depth approximately 100ft (30m) above the level of today, but then about 12,500–15,000 years ago, the water level fell dramatically. Carbon dating of lake deposits suggests that it may have even dried up completely at this stage.


Such an event would have wiped out all the fish living there. If this theory is correct, then it means that today’s many cichlid species must have evolved in what in evolutionary terms is equivalent to a fraction of a millisecond, once the lake reformed. This evolutionary mystery helps to explain why Rift Valley cichlids have become so fascinating for evolutionary biologists and fish keepers alike.


Analysis of the mitochondrial DNA of 14 species of cichlid drawn from nine recognized genera (a reliable indicator of population divergences) reveals that these fish showed far less genetic variation than exists within the human species. This result reinforces the likelihood that all these cichlid species are recently derived from a single ancestral form. It is also a direct reflection of where these lakes formed—near the headwaters of rivers, where there were relatively few fish species present to populate them in the first instance.


It is harder to fathom how these ancestral cichlids, entering the lakes from the surrounding rivers, subsequently developed in the early stages. It is likely the early cichlids were fairly nonspecific in their habits, and probably fed on a vegetarian diet. But other colonizations of smaller lakes give tantalizing clues as to how this evolutionary process probably began.


Evolutionary examples


Lake Barombi lies in a volcanic crater, close to the town of Kumba in the Cameroon. The northern end of the lake is fed by a small stream. This water supply improves the oxygenation of the water in this area, making it a better feeding site. Nutrients will be concentrated close to the surface here, with the current keeping them in suspension. At the opposite end of the lake, however, there is a tendency for sedimentation to occur where water drains from the lake.


Separating these two zones are the steep, craggy sides of the submerged crater, which offer little in the way of feeding possibilities for fish. The ancestral fish population seems to have diverged initially at each end of the lake, with the northern cichlids being surface-feeders, in contrast to the southern bottom-feeders. Each range gradually expanded, ultimately overlapping with each other.


Where Konia cichlids encountered Stomatepia colonizing their southern stronghold, they reacted by moving into the shallows in this part of the lake. When they crossed into the northern area, the Konia fish settled in deeper water, to avoid competition with their northerly cousins. This process would then, in effect, create four species. Lake Barombi now supports both the original Konia population (Konia eisentrauti) and its deep-water counterpart (Konia dikume). The latter species has tremendous hemoglobin reserves, enabling it to dive into what is virtually deoxygenated water in the depths of the lake, to feed on fly larvae.


A further split has occurred in the case of the inshore Stomatepia population, based on the cichlids’ diurnal activity pattern. There is now a species that is active during hours of daylight, and another that prefers to hunt at night, in addition to their deep-water counterpart, Stomatepia mongo. Thus five distinctive species of cichlid have evolved from a single ancestor in this small African lake.


Their distributions were affected initially by the environmental conditions and then the development of related forms. This in turn has exerted a selection pressure to avoid competition, what is often described by biologists as adaptive radiation. Species diversify to create and survive in new ecological niches where they face less competition.


Evidence from Lake Tanganyika


Further evidence can be found in the relative shallows of Lake Tanganyika, whose southern shoreline is home to a cichlid known as Tropheus moorii, a popular fish with aquarists. It occurs around the lake in a number of different localities, with the individual populations being largely separated by physical obstructions such as rockfalls.


[image: image]


Populations of Tropheus moorii vary significantly in their appearance, each population having evolved in isolation from neighboring ones.


KNOW WHAT YOU NEED




There are more than 10 currently recognized morphs of Tropheus moorii. This is why it is not always enough simply to ask for a particular cichlid from a supplier, especially in the case of those originating from the Rift Valley lakes. You need to confirm the exact type that you are seeking. The names of these fish are often appended with the area of the lake where they or their ancestors originated, which helps to simplify the identification process.
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Red band cichlid (Tropheus moorii).





Many of these populations are sufficiently isolated to be showing signs of developing on separate lines. Those from the southwest of the lake are quite dark in overall coloration, whereas those obtained in the vicinity of Kiriza, especially males, display a bright yellow band around their bodies. This phenomenon is known as polymorphism, and reflects the way in which the species has diversified through its range, in relative isolation. As to when a morph becomes a distinct species can, however, be a controversial decision.


There would have been a unique series of pressures imposed on these fish, to create the diversity in form and lifestyle that occurs within the cichlid population of the lake today. One key aspect of the cichlid’s morphology has contributed to this diversity. Specifically the jaw structure has become more flexible. This is believed to have enabled them to adapt readily to different food and feeding habits, with increasing specialization allowing them to exploit individual niches, free from competition.


Adaptability in the tank


The remarkable way in which cichlids adapt in the face of selection pressures is even now apparent in commercial captive-breeding establishments. It has been noted how the jaw angle has been modified by surface-feeding in some cases, notably of cichlids that are bottom-feeders in the wild state. This change confirms the immense plasticity of various members of the family, enabling them to alter their physical appearance within a few generations to take advantage of more favorable environmental conditions. It also carries a warning, as far as breeders of such fish are concerned, because there is almost certainly a trend toward seeking out and breeding the most colorful individuals, irrespective of other traits.


LEARNING SKILLS




Another less immediately obvious feature of cichlids—which has been proved in laboratory surroundings and frequently observed in the home aquarium—is their ability to learn, and thus modify their feeding habits easily. It is no coincidence that many cichlids can be taught to feed from the hand. Such opportunism in turn brings survival benefits in the wild, as dramatically revealed by the case of the play dead cichlid (Nimbochromis livingstonii). Instead of expending energy on hunting, it simply lies on the sand in Lake Malawi, appearing to be dead and decomposing which attracts other fish as scavengers. They then become its unsuspecting prey, caught unawares by the combination of its appearance and behavior.
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Play dead cichlid (Nimbochromis livingstonii), also sometimes called the sleeper.
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