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Foreword

Killifish - aword with many meanings. For many aquaristsit still means fish which
areshort-lived, aggressive and fussy when it comesto feeding. But behind thisword lies
much more than the majority of aguarists suspect. The reason for this may be the fact
that in most aquarium literature there are colour pictures of a wide range of killie
species, but they usualy do little to convey the effect produced by well grown, fully
coloured and healthy killies.

Why havewewritten thisbook? In recent decades innumerable articles and books
have been written about killifish. On the one hand these publications are addressed to
the scientifically interested reader, and on the other hand they deal with special aspects
such as the successful maintenance and breeding of specific species or even specific
strains.

Our knowledge of killifish was greatly increased by the numerous collecting trips
made by scientists and also aquarists since the early sixties. As a result the literature
mentioned above became more and more comprehensive and detailed. The present
publication will show that now in the mid-ninetiesit is even possible to write awhole
book on just one species complex within the genus Aphyosemion.

Adult male of Aphyosemion cameronense "EMS 90/4"
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Foreword

Innumerable lovers of the colourful Aphyosemion species spend agreat deal of time
looking after and observing their killifish. Inthe course of recent decadesawide variety
of methods of keeping and breeding Aphyosemion species have been devel oped, but
most publications describe only one or few of these methods.

In the chapters Maintenance and Breeding, Diseases and other Problems and
Behaviour: Aggressive and Peaceful Disposition, we intend to discuss in detail the
various methods of propagation. To this end the reader will find in this book
photographs of killie set-ups, individual tanks and many other colour pictures that
supplement our text.

A comprehensive book on killifish requiresthe scientific viewpoints. We have had no
scientifictraining assuch, but in the framework of the present work wewant to look into
the various publications on the systematics of this speciescomplex, in order to show the
relationships as clearly as possible.

Very few aguarists are interested in what species was described, when, why and by
whom. This relatively dry section of this book is intended to show the reader that the
final word on the correct naming of the species has not yet been pronounced. Those
involved with killifish must sooner or later get accustomed to the use of scientific names
for the species. For this killie enthusiasts use a special vocabulary, which will be
introduced to the reader by degrees.

Very many of the fish that appear in this book we acquired from members of the
Deutsche Killifisch Gemeinschaft e.VV. (German Killifish Association), which sinceits
foundation in 1969 has concerned itsel f with the maintenance, breeding and distribution
of killies. In this association some 1,000 lovers of killifish have joined together and
worked for the common interest.

Thisbook is aso meant to be a thank-you for the many days of close friendship and
mutual support which we have been able to enjoy within the DKG.

May thisbook giveitsreadersasimilar feeling of the joy and fascination that we have
experienced every day since we acquired our first killifish.

We hope to show as many aguarists as possible the way to successfully keeping and
breeding killifish.

Dusseldorf (Germany), February 1995 and May 1996
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I ntroduction

At the present time the genus Aphyosemion comprises about 100 species, of which a
few might well be placed within other species. At the sametimeit isequally probable
that, in the enormous rainforests of tropical Africa, there are undescribed speciesyet to
be discovered.

If these speciesare compared with each other, we canidentify groupsof specieswhich
exhibit obvious similarities in body shape and the colouration of the male. In the past
this has led scientists to divide the genus Aphyosemion into subgenera and species
groups. Examples of this are the subgenera Paraphyosemion, Chromaphyosemion,
Kathetys, Fundulopanchax, Paludopanchax and the groups centred around Aphyose-
mion elegans, Aphyosemion ogoense, Aphyosemion coeleste and Aphyosemion came-
ronense.

Thislist is not of course complete, asin this book we wish to discuss only the last-
mentioned of these groups, but as comprehensively as possible.

Thelayout of thisbook. One of the basic principlesisthat we are writing abook for
al aguarists. Thusthereader will find information on the place of origin, theway of life,
the requirements in the aquarium, detailed hints on breeding and a description of the
relationships within the "cameronense"-group. In this way there should be something
of interest for everyone.

To beginwith we explainthetechnical termsfrequently used followed by adefinition
of the fish that we today include in the "cameronense'-group. After the geographical
distribution we describe the habitatsin the wild and the fish that can be found in them.

Severa chapters are devoted to the maintenance and breeding in the aguarium,
together with the attendant problems. These pages are meant for those aquarists who
have decided to specialise in killies from the "cameronense”-group (this must be one
of our aimg!).

In the theoretical part of the book systematics and nomenclature are dealt with. We
areawarethat only very few aquaristsareinterested in thisadmittedly dry material. But
it isto be hoped that some readers will find the relationships between the various fish
interesting and that they will read through this part of the book with care. We point out
some very surprising facts, which can fascinate alover of the colourful Aphyosemion
species just as much as the successful maintenance and breeding of these fish.

Attheend of thebook an attempt ismadeto provideanidentification key for themales
of this group, so that fish of imprecise origin can be classified roughly.

Graphics: tables, drawings, maps and colour pictures. To make this work more
interesting, varied and clear, we have resorted to these graphics. For example, average
rainfall can be explained better by means of tables than by page-long descriptions.

Theuseof drawingsand sketchesclarifiesgeographical dataaswell asthecolouration
characteristics of the male fish.

Above all, detailed maps are indispensable for the description of the geographical
distribution of the species and phenotypes. We think it very important to illustrate our
statements with these maps.
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Introduction

With thisbook wewish to attempt for thefirst timeto present the many known species
and strains of the "cameronense'-group in a single publication. We consider it very
important that the reader should be able at any time to compare the different colour
patterns of the males. Only then can one comprehend the rel ationships that exist within
the group.

The numerous rainforest streams of Cameroon and Gabon - the habitat of many
colourful killies

Precursors of this Book. Those interested in killifish will sooner or later become
aware of the Deutsche Killifisch Gemeinschaft e. V. (German Killifish Association), or
of asister association in their own country. In contrast to most aquarium fish, killiesare
rarely to be found in the trade, which iswhy these associations provide the easiest way
of acquiring these most interesting fish.

For the aguarist eager for more information there are numerous excellent DKG
publications available, as these deal exclusively with killifish.

The DK G publishesregularly the"DKG-Journa", the payment for whichisincluded
in the annual subscription. In the journal members recount their experiences in
catching, keeping and breeding killifish. In addition first descriptions of new species
are published in the DKG-Journal as well as in the corresponding publications of its
Sister associations.
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Introduction

Thetotal number of Cyprinodontidae or egg-laying toothcarps(asthey area so called
in specialist circles) isso long that a single publication can never contain all the details
of every species. Soinrecent decadestheneedfor specialised literaturehasbecomemore
and more urgent. Leaders in this field have been the many scientific publications of
experts like ScHeeL, WiLbEkamP, RaDDA & PURzL, BERKENKAMP, HUBER, SEEGERS and
AMIET.

As early as the seventies the Dane J.J. ScHeeL wrote a book concentrating on the
killifish of the old world. In 1985 followed the publication of the first supplementary
booklet of the DK G, written by Seecers. He went astep further and dealt only with the
genus Nothobranchius.

Thetendency towards greater and greater specialisation was revealed two years later
in an outstanding publication: in 1987 AmieT published a book in English and French,
which dealt exclusively with the Aphyosemion species of Cameroon. For the first time
the killifish of a single genus and from one country were discussed fully in one book.

In 1990 followed the publication of Lecros essay "Le sous-genre Chromaphyo-
semion”, which deals with just a single subgenus, namely the species and undescribed
phenotypes centred around Aphyosemion bivittatum.

In 1992 appeared Huser's scientific publication on the genusRivulusin English. Here
we can also see the specialisation in certain species.

All these works show impressively that the immense amount of knowledge about
killifish can only be contained and spread in comprehensive pieces of writing. The
considerable amount of useful information that we extracted from the works mentioned
spurred uson to write the book on thekillies of the " Aphyosemion cameronense'-group
which now liesin front of you.

Aphyosemion cameronense "LEC 93/3"
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Introduction

Itwould be presumptuousto claimthat thisbook could follow in the stepsof theabove-
mentioned works. Thishasnot been our intention. Rather we want to present the unique
killifish centred around Aphyosemion cameronense in a quite special way, so that as
many aquarists as possible can share the fascination which comes solely from the
observation of these little jewels in the aguarium.

The history of the origins of this book. In the DKG lovers of killies are able to
exchange fish and experiences with each other. Anyone who specialises in certain
generaor groups of species soon getsto know many aquaristswho areinterested in and
keep the same species in a genus or species group.

On the occasion of the DKG Convention in May 1992 we spoke at length about the
literature that has appeared to date on the genus Aphyosemion and "cameronense'-
group in particular. We agreed that it is essential to publish the huge quantity of
knowledge about these fish which has been accumulated by the numerous aquarists
specialisinginkillies. Finally one of us put therhetorical question: "Why don't wewrite
abook on the killies that we have been working with for years now?"

During the following months thisidea devel oped into the thought that we should use
our various skills in putting together a comprehensive work on the "Aphyosemion
cameronense"-group.

Noneof usindividually would ever bein apositionto bring together all the necessary
information and publish it in the form lying before you. Early on the work was divided
asfollows: NorbertDapaniak took onthepractical section, whichdeal swithmaintenance,
breeding, behaviour and diseases of these killifish. Reinhard LuTsE succeeded in
photographing the fish in such away that first-class colour pictures are availableto us.
Wolfgang Eser. was responsible for the theoretical part, which is devoted to the
distribution of the fish and the scientific aspects.

Aphyosemion amoenum "EM S 90/9"
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Explanation of Important Technical Expressions

The many-sided nature of this book made the use of specia concepts in zoology,
geography and water chemistry essential. From the very beginning wewanted to choose
astylewhich would permit as many readers as possible to understand what was written
and to follow our lines of thought.

A compromise had to be made between these two reguirements, and so we decided to
explain the essential technical terms in this chapter.

Sotherenow followsalist of theseconcepts, whereeach oneisexplained. Thesewords
keep re-appearing in the following text. Thiswill enable the reader to quickly look up
in this section what we mean by a certain term.

Killifish. Thisisthe generally used term for the fish of the family Cyprinodontidae.
The family is also called "egg-laying toothcarps’, but this word is as unpopular as the
scientific one.

Thefirst settlers who made their homesin the area of the present New Y ork were of
Dutch descent. They therefore called the small fishesin the ditches "killies", which can
be tranglated as "ditch fish".

These actual fish were from the genus Fundulus (these a so belong to Cyprinodon-
tidae, and so are related to Aphyosemion and all other killies). Later thisterm from the
USA was extended to all these fish.

From it evolved the word "killifish", which in the course of time spread to Europein
every languageinits shortened form. Theterm "killi€" hastherefore nothing to do with
the word "kill".

Aphyosemion. Thissynthetic concept wasformed from the Greek words"aphye" and
"semion" and describes two salient features of thisgenus. "Aphye" refersto small fish,
namely anchovies, and the "semion" means "pennant”, which relates to the much
extended caudal fin of the males of this genus.

Genus. This zoological term is used for the classification of living organismsinto a
system that brings together related species. All killifish belong to the family of
toothcarps, which are split into sub-families.

One of these families, the Rivulinae, contains the genus Aphyosemion. Each of these
entitiestherefore embraces speciesthat share certain physical characteristics, by which
they can be differentiated from other genera, sub-families or families.

It would be asking too much of this book to examine more closely the relationships
abovethelevel of the genusAphyosemion. Sowearerefraining from adeeper definition
of the killifish genera such as the concept Aphyosemion.

Seecers (1980) explainsthisclassification in exemplary fashion. Wewould therefore
recommend the interested reader to refer to pages 11 to 15 in the publication referred
to.
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Explanation of Important Technical Expressions

Subgenus. This lies between the genus and the species placed within it. The
approximately 100 species of the genus Aphyosemion can by reason of physical
characteristics be placed together in groups with striking points they have in common.
Thisiswhy some of these groups have been described by scientistsas subgenera. Useful
in this respect are the body shape and colouration, as well as the shape, position and
markings of the fins.

Examples of this are the subgenera Paraphyosemion, Fundulopanchax, Gularopan-
chax, Paludopanchax, Chromaphyosemion, Kathetys and Raddael | a. Fish of asubgenus
are more closely related to each other than to species of other subgenera.

Speciesgroup. Thisartificial termisalso used to define rel ated species and separate
them from other species groups and subgenera. The only difference from asubgenusis
the fact that the species groups have still not been described scientifically. The species
Aphyosemion bivittatum, Aphyosemion riggenbachi, Aphyosemion loennbergii, Aphyo-
semion splendopleure and Aphyosemion bitaeniatum were generally known as the
" Aphyosemion bivittatum"-group, until Rappa established the subgenus Chromaphyo-
semionin 1971. The same happened again, for example, whenin 1977Huser raised the
species Aphyosemion bualanum, Aphyosemion exiguum and Aphyosemion bamileko-
rum to the subgenus Kathetys (a further species of this genus - Aphyosemion dargei -
was not described until 10 years later by AmieT).

The species related to Aphyosemion cameronense have not yet been placed together
in a separate subgenus, athough there are sufficient arguments to justify doing so. In
the Summing-up we will discuss this problem further.

Male of the strain Aphyosemion amoenum "EMS 90/8" from the village of Son Mayo
in Cameroon

Page 8 The" Aphyosemion cameronense” -group



Explanation of Important Technical Expressions

Aphyosemion maculatum "GAB 90/19"

Species. Subspeciesand speciesgroups are divided into thisnext smallest unit. There
are two important definitions of a species in the scientific sense.

First, al living organismscan be placed in aspecieswhich have quitedistinct physical
features that are present in every individual of that species. All the members of this
species differ by reason of these characteristics from those of other species, since one
or more of the specific features are not present on other species. In this connection the
phenotype is of significance.

Secondly, aspecies can be thought of asagroup of living organismswhich interbreed
freely and through countless generations. These creatures are separated from other
species in that they will not cross with them. Under certain circumstances it is
admittedly possible with killies to cross two species successfully, but the hybrids are
scarcely viable and in any case infertile, so that further breeding after the first F-
generation is not possible. In this case the term reproductive isolation is used.

ScreeL worked intensively with the chromosomes of killifish, whichiswhy hisworks
lean clearly in the direction of genotype. Other scientists pay more attention to the
physical characteristics of adult specimens.

The" Aphyosemion cameronense” -group Page 9



Explanation of Important Technical Expressions

Subspecies. Just asagenus can be sub-divided into subgenera, so species can be split
into subspecies. In this area there is a wide divergence of opinion with regard to the
genus Aphyosemion. Many authors are inclined to include similar fish in one species,
while otherswould like to split these fish into several species or subspecies. The terms
"splitting” and "lumping" or "sampling" arein general use, to describe whether species
are split or lumped together. In the chapter "The Variability of Killies in the
" Aphyosemion cameronense" -group”, we will discuss this problem further.

Phenotype. In the past just as now, the externally visible features of adult animals
were used in the description of the features of asingle animal or agroup of animals (viz
the concept Species). In the case of fish, the fin rays and the scales on the sides of the
body, together with the frontal scalation, are most important when it comes to
determining the species.

In the "cameronense'-group only slight differences can be detected with regard to
morphometric data (body measurements). Many scientists (Rabba, AMIET) concentrate
therefore on the colouration patterns of the males and females. Aswe ourselves do not
havethefacilitiesto count thefin-raysand scal es of the Aphyosemion, wearerestricting
ourselves particularly to the body colouration of the fish.

Above all in the presentation of phenotypes of the group that have not yet been
researched morefully, werely on the sometimes extremely divergent colouration of the
males. A possiblerephrasing of theword " phenotype" would be " appearance”. Wemean
by this quite simply the fish as we see them as living material.

Genotype. In connection with the reproductive isolation of species, it is essential to
ascertain the number and shape of the chromosomes. Unfortunately we lack the
necessary facilitiestodothis. It would beinformativefor someoneto check scientifically
the assertions made by usin thisbook. We will of course be happy to support interested
persons with all the means available to us. More of thisin the Summing-up!

Aphyosemion mimbon "LEC 93/18"
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Explanation of Important Technical Expressions

Strain. For killi-enthusiasts this word has a special meaning. In the chapter The
Variability of Killiesin the " Aphyosemion cameronense” -group we will show how
greatly the males of a species differ from each other, if they come from different
locations. This phenomenon has been known for along time and has resulted in fish
being given additional designations according to their place of origin.

The names of whole countries or regions were often used for this. With the ever
increasing number of strains it became necessary to choose more precise labels. So
"Nigerid', "Biafra’', "Mémé" or "Santa |l sabel" were replaced by names of towns, such
as"Lagos’, "Tika", "Lébamba’, "Makurdi", "ljebu Ode" etc.

In contrast with most other aquarium fish, it is essential with killiesto keep different
strains permanently apart from each other and breed them only in purelines. Of course
it ispossibleto crossamal e of Aphyosemion amoenum” Son Mayo" with afemale of the
"Sonbo" strain. As the fish are one species, the hybrids should be fertile. The strain
arising from the cross would probably have a combination of the characteristics of the
parent strains, but these would be lost in their distinctiveness.

There are strains that have been bred pure for many years. In 1978 Aphyosemion
pyrophore "RPC 78/18" was caught at location 18 in the then People's Republic of the
Congo (the French abbreviation being "RPC"; today this country is called just the
"Republic of the Congo"). This fish still exists as a pure strain. Responsible killie
breeders always use only fish of the same strain for breeding. The fact that there need
benoill effectsfrominbreeding isdemonstrated by the splendidly coloured and healthy
fish which are bred today. With the species taking about eight months from hatching
to breeding, the present fish will be the 24th or 25th generation.

Many other strainsfrom precisel ocationswerenamed, andthey have been successfully
kept pure and reproduced by lovers of killifish for along time.

Population. This originally meant the fish that live in a certain body of water. This
term was then used for the later generations that were bred in captivity. Basically this
word comes close to "strain". The only difference is probably the fact that with a
population the place of origin is better known than with the old strains which in some
cases were imported many decades ago.

Oneof themost widely distributed killifish inthe hobby isAphyosemion austral e, but
itsprecise placeof originisnot clearly known at all. Asthisfishiscalled " CapeLopez",
onecan assumethat thefirst specimensof this speciescamefromtheimmediatevicinity
of this cape in Gabon.

Withmorerecent strains, on the other hand, weknow pretty well precisely fromwhich
stream they come. The population Aphyosemion cameronense "LEC 93/3" was caught
on 8th January 1993 at about 13.00 in the "Nkogh'essy" stream, which is situated afew
metres from the eastern edge of thevillage"Ebé" about 200 metres from theroad in the
forest. Ebéinitsturnlies48 km east of Koumaméyong onthe National Road 4 past Ovan
in the direction of Makokou in northern Gabon (12°06' E, 00°20' N).
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Explanation of Important Technical Expressions

These are very accurate data, are they not? An exact description of the finding place
is necessary, in order to establish what species the fish belongsto, and also in order to
be able to find the location again.

In addition it also permits inferences to be made on the presence of a speciesin a
hydrographic system, if one has detailed maps at one's disposal.

The 'Loboou' stream near the village of Ebé in north Gabon, location of Aphyosemion
maculatum. The locality code is "LEC 93/4"

Typelocality, terratypica. When an animal speciesis discovered for the first time
or isrecognised as a new species, it can be scientifically described and provided with
its own name. For thisto happen, precise conditions must be fulfilled for this scientific
publication to be valid. One very important aspect of afirst description isthe origin of
the animals (or plants). The reason for thisis that it might be necessary to be able to
collect and research the species again at alater date.

The author of a first description therefore chooses the finding place as the type
locality, wherethe new specieswasfound for thefirst time, or el se specimensbred from
themwhich hethinksmost suitable. TheLatinword "terratypica’ refersinitsanglicised
form to the place of origin of the type specimens of a new species.
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Explanation of Important Technical Expressions

Hydrographic system. Asthereader will find out in the chapter The Habitat in the
Wild: the Biotopes, the killies of the "cameronense'-group live in very small bodies
of water, in which they prefer to stay in the shallow areas by the banks. Aphyosemion
species are very poor swimmers and like to stay in one place. Each little stream flows
into the next larger one, which then with other streams joins the rivers. The clear
tendency to form populations in a specific stream, combined with the distinct lack of
"wanderlust" have led to many species and phenotypes of the "cameronense'-group to
be restricted to certain river systems.

It can be said, for example, that in the drainage area of the Sanaga different killie
species occur than in the hydrographic system of the Ivindo. Especially in the area of
watersheds this fact is of considerable significance.

A sub-division of an areainto hydrographic systems often provides an understanding
of the killifish present there. When it comes to the group discussed in this book, it can
be said that it occurs only intheriver systems of the Sanaga, Dja, Nyong, Kellé, Ntem,
Rio Ecucu, Woleu, Mvoung and Ivindo. In the adjoining systems other species from
other speciesgroups or subgeneratake over the ecological role of the representatives of
the "Aphyosemion cameronense'-group.

The Nyong in the south of Cameroon in the dry season! How much water must flow in
it in the rainy season?
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Explanation of Important Technical Expressions

The following map isintended to give ageneral view of the hydrographic systemsin
the countries of Cameroon, Gabon, Equatorial Guinea and the Republic of the Congo.
Only the largest rivers of these countries have been shown. More detailed information
on the situation in the distribution area of a species or an undescribed phenotype will
be found in the more detailed discussion in the chapters The Species of the " camero-
nense" -group and The Various Phenotypes of the " cameronense” -group.
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Explanation of Important Technical Expressions

Water hardness. In aquarium literature a great deal has been written on the basic
chemistry involved with the maintaining of ornamental fish. Despite this fact we will
at this point discuss it, especially with relation to Aphyosemion species.

"Hardness' refers to the content of chemically dissolved substances in the water. In
particular the calcium, magnesium, hydrogen carbonate and hydrogen sulphate ions
have a certain significance. The higher the hardness reading of a sample of water, the
higher the content of dissolved material. In Central Europe, depending on the area,
hardness can measure from 2 to over 30° German total hardness (dGH). The carbonate
hardness can range between 1 and 25° carbonate hardness.

The waters of the rainforests of West and Central Africaare poor in minerals, so the
readings there are of 0 to 1°dGH. The usua test kits detect virtually no carbonate
hardness.

In the chapter M aintenance and Br eeding we show that it is by no means necessary
to copy these extreme water conditionsin the aquarium. In this respect the killiesfrom
the "cameronense'-group are much more adapatable than is generally supposed.

pH. Thelow carbonate hardness of the waters makes no effective buffering of the ph.
Thelower the pH reading, the higher the content of free acid in the water. The constant
|eaf-fall inthe denserainforests causes aheavy build-up of tannic acid, when leavesthat
havefalleninthewater decompose. Acid pH readings of 4.8 (14 January 1993, sluggish
stream 16km from Libreville Airport on the road to Cap Estérias) to 6.9 (10 January
1993, stream about 60km west of Makokou on the "N 4") are possible. But these are
extreme readings; the average lies between 6.5 and 6.7.

There has already been much detailed discussion on the effect of the pH on the health
and fertility of Aphyosemion. It is conceivable that the water's acid content affects the
sex ratio of the following generations. Unfortunately, as far as we know, there are no
documented reports of experiments to find this out. A lot of useful information would
result from such experiments.

Conductivity. Water hardness and pH relate to the content of certain chemical
substances in the water, providing information of both quantitative and qualitative
nature. The conductivity, on the other hand, indicates only how many electrically
conducted materials are dissolved in the water. It does not tell us what materials are
involved (so is purely quantitative).

The electrical conductivity of the water increases with the content of ions which
conduct the current. The extremely low content of mineral saltsin the waters of the
rainforest produces readings of 12 microSiemens (12 January 1993, about 16km from
Médouneu onthe"N 5" in awesterly direction towards the coast, water temperature at
17.0027.2°C!) to 40 microSiemens (7 January, stream near Labokall, near the Ndjol &
Makokou-Mitzic crossroads, water temperature 25°C).

Tapwater in South Germany can givereadingsof uptoseveral hundred microSiemens,
as the high hardness levels raise the conductivity considerably.
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Explanation of Important Technical Expressions

Dorsal, caudal, anal, ventral and pectoral fins. The following drawing shows the
scientific names for the fins of our fish.

Aphyosemion spec. aff. cameronense Phenotype 4 from Bélinga in north Gabon
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Explanation of Important Technical Expressions

Aphyosemion mimbon "LEC 93/19"

Marginal, submarginal, basal, distal. These terms indicate the positions of the
markings in the fins. Here too a drawing is used to explain these concepts.
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Explanation of Important Technical Expressions

Radial, inter-radial. These terms describe the extent and position of the pattern
along and between the fin rays.

Margin, band. These very similar markings are hopefully clarified by the following
drawing. It is often not easy to say whether the outer area of afin bearsamargin or a
band. The deciding factor is the fact that a band is aways clearly defined, whereas a
margin merges into the basic colouration of the fin.

By Aphyosemion spec. aff. cameronense we mean a form related to Aphyosemion
cameronense, which, in our opinion, could be described as a subspecies or even a
separate species.

The teem  Aphyosemion cameronense halleri sensu Rappa & PurzL actually
includes the definition of the subspecies, as is understood by the two authors.

The name Aphyosemion cameronense sensu stricto isused by many authorsto refer
to this species in a narrower sense, i.e. the true Aphyosemion cameronense. The
corresponding suffix "sensu largo” refers to a species in the broader meaning, the
various phenotypes included.
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What is a Killifish of the
" Aphyosemion cameronense’ -group?

The reader has already seen some basic terms that are commonly used in relation to
killifish. The expression " cameronense'-group has been used repeatedly, andisalsothe
title of thisbook. Weconsider it important to state precisely, right at the beginning, what
is meant by a fish from the " Aphyosemion cameronense"-group.

First we define Aphyosemion cameronense itself, followed by the other species,
subspecies and undescribed phenotypes of the group in the second part of the chapter.

What do we mean by Aphyosemion cameronense?

Asfar back asthe 19th century preserved fresh-water fish arrived from West Africa
into Europe, where they were studied by ichthyol ogists. These zoologists specialising
in fish very soon realised that the fish involved were hitherto unknown forms. They
consequently described many new species. That mistakeswere madeisunderstandable,
looking back: several scientists of different generations and ingtitutes were working
with the preserved specimens to methods which to some extent were quite different.
Their basic approaches were not the same either.

At theturn of the century BouLENGER, the ichthyol ogist working in London, received
material from the river system of the Dja in south Cameroon. After examining it, he
decided to describethe new speciesasHapl ochiluscameronensis. Henamed the species
after the country of origin, i.e. Cameroon (today we know that Aphyosemion camero-
nense in the form he had is found in the north of Gabon and possibly aso in the north
of Equatorial Guinea).

At the time the generic name Haplochilus was used for these species. In the course
of time the scientific names have changed repeatedly. Many authors even used the
generic name Fundulus, which was later replaced by Panchax. It was not until Myers
proposed the genus Aphyosemion in 1924 that the name Aphyosemion cameronense
was used.

Subsequently numerous other species from Cameroon and the bordering countries
were described. Some of these later turned out to be synonyms of Aphyosemion
cameronense. Seecers (1988) stated the names Panchax obscurus (Aphyosemion
obscurum), Panchax microstomus (Aphyosemion microstomum), Panchax bellicauda
(Aphyosemion bellicauda) and Fundulus beauforti (Aphyosemion beauforti) to be
synonyms of Aphyosemion cameronense.

Since the end of the sixties all authors have agreed as to what species is meant by
Aphyosemion cameronense (ScHeeL, Rabpa & PURzL, Seecers, WiLDEKAMP, HUBER,
AwmieT, see dso in the chapter Previous Publications on the " cameronense” -group).
The only wide divergence of opinion is on the validity of the different species and
subspecies of this group.
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What is a Killifish of the " Aphyosemion cameronense” -group?

In 1987 Amiet published his pioneering work "The Fauna of Cameroon, Vol 2: The
genus Aphyosemion MYERS'. In it he gives a definition of the species Aphyosemion
cameronense in the narrower sense, which we would like to quote here:

" Amongst the various phenotypes of thisgroup, thosethat are united under the name
of Aphyosemion cameronense are some of thelargest, themalesreaching or slightly
exceeding 50mm in overall length.

The ground colour, on the flanks, including at the level of the caudal peduncle, is
avery shiny metalic blue or green.

The development of the pattern of spots varies according to the population but, on
the whole, the spots are not very numerous and form, at the most, a dorsal linein
the shape of azigzag at thelevel of the caudal peduncle; the remainder of the pattern
of spotsisconstituted of dotswhich are disseminated or joined in small longitudinal
series.

Thered medio-ventral line, which isawayswell developed, stretches from the end
of the caudal peduncle to the start of the anal or the pelvics, even the pectorals.
The dorsal, which is quite uniform in appearance throughout the distribution area,
is golden green passing to copper distally with red dots and/or flames.

Theanal isvery variable. Generally, it isdecorated with ared submarginal band and
awhite (exceptionally yellow) marginal band but in some populations (middlebasin
of the Ntem), the pattern can be different: red inter-radial stripes and narrow white
edging, or markings reduced or even absent.

The caudal is less densely pigmented with red than in Aphyosemion obscurum;
except for the darkened posterior edge, the golden green or blue background col our
generally predominates over the markings which are made up especially of flames
and large dots: the submarginal bandsareroughly inthe shape of alyrewhich marks
the limits of the central part: the margins are very variable."

This extract shows clearly how AmieT concentrates on the colouring of the malesfor
finding rules to classify the fish.

It must not be thought that the present book consists only of such descriptions. Inthe
following pages we shal try to explain Amiet's opinions and amplify them with
drawings and colour pictures.

We hope that the reader will then learn step by step how to identify a member of the
"'cameronense”-group.

A word of advice. Should you ever have difficulty in following our argument, refer
directly to the descriptions of the species and phenotypes shown in the book. During the
course of the work these will be carefully described in words and pictures and
differentiated from each other. With the help of the large number of colour picturesyou
will with time recognise the characteristics mentioned and get afeeling for thisway of
looking at the fish.
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What is a Killifish of the " Aphyosemion cameronense” -group?

Body size. AmieT's reference to the 50mm total length of adult males should only be
used for purposesof identification. Body sizeisawaysdeterminedindividually and can
be greatly influenced by the quality of food and the water conditions in the aquarium.

Moreover there are very many Aphyosemion species of similar size. Within the
"cameronense”-group too, it is scarcely possible to make distinctions between the
species based on body size.

The basic colour. It is crucial to stress the metallic blue-green colouration of the
wholebody.

Within the group there are recognised species whose basic body colour isyellow or
orange in the hind part of the fish. Besides this, in Cameroon and Gabon phenotypes
with this characteristic have been discovered, which do not belong to the species
Aphyosemion camer onense (see al so the sections "Phenotype 3 from Djoum-Mintom",
"Phenotype 4 from Bélinga', "Phenotype 5 from Koumaméyong" and "Phenotype 9
from Ngoyang" in the chapter The Various Phenotypes in the "cameronense” -
group).

A basic blue colouration can be seen on most species of the genus Aphyosemion. In
general the shade of colour changes with the mood of the fish and the angle of thelight.
Lovers of the "cameronense”-group tend to say that the brilliance of the coloursin this
group is particularly great.

One should not get drawn into a dispute on this point, as personal reactions are not
measurable, and we are at liberty to decide what fish we find the most beautiful.

The red zig-zag band. This is a characteristic which is extremely helpful in the
identification of the true Aphyosemion cameronense as well as some species and
phenotypes of the group.

This band is found in the upper area of the caudal peduncle and begins right at the
base of the caudal fin. It runs virtually horizontally and goes beneath the dorsal fin
forwardsinto alinear arrangement of red spots of the same size. The band endsroughly
in the middle, between the ventral and pectoral fins.

This characteristic is aways present in Aphyosemion cameronense. It varies in
breadth and length, depending on the individual fish and the population. As a general
rule, theband in thefish from Gabonismuch lessclearly defined than in the populations
from Cameroon.
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What is a Killifish of the " Aphyosemion cameronense” -group?

The red spots on the sides of the body. A further significant characteristic of the
genus Aphyosemion is the red spots, which in many species are arranged regularly
("elegans'-group, "striatum'-group) and in others can merge into vertical bands
(subgenus Kathetys). In addition we also know species which show no red spots on the
flanks. Aphyosemion cinnamomeum, the "Aphyosemion coeleste"-group and some
species of the subgenus Chromaphyosemion.

In Aphyosemion cameronense we always find these spots arranged in the same way:
immediately behind the eye there are three red lines parallel to each other. These lines
turn upwards slightly towards the rear. The uppermost line is always shorter than the
others. In many strainsit is so poorly defined that one has the impression that there are
only two. Closer examination will confirm the presence of the upper short band.

Below the eyerunsashort red band that seemsto follow the curve of theeye. Thesize
of this band varies from strain to strain, but it is always visible.

Behindthepectoral finsfollow threeirregular horizontal rowsof red spots. Sometimes
several of these spots mergeand givetheimpression of acontinuousred line. From half-
way down the body towards the end of it, the spots become smaller and the rows
disappear.

Aphyosemion are not at all constant with regard to the shape, size and arrangement
of these spots, which iswhy we discuss further the variability of the red spot pattern on
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What is a Killifish of the " Aphyosemion cameronense” -group?

the flanks of the body in the section Aphyosemion cameronense in the chapter The
Species of the " cameronense” -group.

We have in fact devoted a whole chapter to this subject: The Variability of Killies
in the " Aphyosemion cameronense" -group.

Thetermmedio-ventral band refersto acharacteristic that has always been used for
the definition of this species. Like the zig-zag band in the upper area of the caudal
peduncle, it is particularly clear on the rear part of the body to the caudal fin. It aso
begins at the base of this fin and stretches from the lower edge of the caudal peduncle
tothebase of theanal fin. Strainsare even known inwhich thisred " cameronense' band
reaches as far as the pectoral fins.

Thischaracteristictooisvery variableand yet itispresent on all strainsknownto date.
Itisshown most effectively by thedifferent picturesof maleAphyosemion cameronense
aswell as of most other species and phenotypes in this book.

Thedorsal fin hasavery uniform colour pattern. The ground colour ismetallic blue-
green similar to the ground colour of the body. On the margin (distally), this colour
assumes an increasingly golden sheen.
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At the base there are almost circular spots, which merge asthey go outwardsand join
to become inter-radial streaks and "flames'. Only the outer margin of the dorsal is
without red markings. On many strains it is more lightly coloured than the ground
colour, so that one gets the hint of a margin.

When fully stretched, this fin can be seen to have no extensions.

For theanal fin not much can be said covering clear characteristics, asthisfinvaries
so muchinitscolouration as between the numerous strains. We know popul ationsfrom
Cameroon which have a pretty well uniformly blue anal fin, and at the same time there
are populations in which it has a most beautiful colour pattern.

Aphyosemion cameronense "HJRK 92/11"
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What is a Killifish of the " Aphyosemion cameronense” -group?

Aphyosemion cameronense "CGE 91/8"

Theouter areaof thefin consistsof awhiteto light bluemarginal border, whosewidth
can amount to from one to roughly four tenths of the whole fin.

To the interior follows a dark red submarginal band, whose width can also be very
variable. In many strainsit consists merely of arow of red spots, which form abroken
red band.

In the basal area there are red spots which vary both in number and size. In many
strains they can form an irregular and in places broken red band. In addition, in the
central area of thefin, there is a good scattering of red spots, which form an irregular
pattern.

Thefollowing drawing showshow variablethisspeciesiswith regard to the colouring
of theanal fin. A comparison should al so be madewith the pictures of thevariousstrains
of Aphyosemion cameronense.

It isabove all when the males open the fins fully that the shape of the anal fin can be
seen, like aparallelogram. The posterior end of thefinisslightly extended, but it never
reaches the length that can be observed, for example, in males of the subgenus
Chromaphyosemion.
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The caudal fin shows a very characteristic colour pattern, which cannot be found
outside the "cameronense"-group.

Intheupper and lower region we can see abroad marginal band, whichisawayslight
in colour.

Thecolour can havethe most varied gradationsfromwhiteto light blueand ametallic
gold-greento light yellow. However, thetypical form of thismargin alwaysremainsthe
same.

We know strains in which many males have a yellow and white margin. Either the
upper or the lower margin may be yellow. On occasions males appear with two yellow
marginal borders in the caudal fin.

Insidethefin both marginsarebordered by ared submarginal band. These can be seen
as continuations of the zig-zag band and the medio-ventral band. They separate the
marginal borders from the central area of the fin.

This area displays, over a metallic blue-green ground colour to the base of the fin,
isolated almost circular red spots and dots, which to therear join to becomeinter-radial
flames.

With this pattern too astonishing variability is apparent, asis shown on the following
drawing.

On the previous pages we have seen how Aphyosemion cameronense can be
recognised from the pattern of markings on the fins and body. This list will become
easier to understand, when the colour pictures of the populations of Aphyosemion
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cameronense are examined carefully. Try to recognise the characteristics mentioned.
You will find that even though they are more or less pronounced, they will aways be
present.

Aphyosemion cameronense "Madang 1"

Aphyosemion cameronense "Méén"
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What Fish belong to the " Aphyosemion cameronense'’ -group?

According to the definition of the species that has given its name to this group, we
now want to try to describe the other species and phenotypes that can be placed within
this group. Thistask is aggravated by several factors:

-Species already described, such as Aphyosemion amoenum, Aphyosemion halleri,
Aphyosemion haasi and Aphyosemion obscurum, are so obviously related to
Aphyosemion camer onensethat they are considered by many authorsto besynonyms
(lumping or sampling).

-This is aso true for some phenotypes of the "cameronense'-group, which are
discussed in the chapter The Various Phenotypesin the " cameronense" -gr oup.
Of course these phenotypes have distinguishing features, by which they can be
separated from the species Aphyosemion cameronense.

-There are species which by reason of their meristic features clearly belong to the
" camer onense'-group, but which lack some of the characteristics mentioned above:
e.g. Aphyosemion maculatum and Aphyosemion mimbon.

-HUBER and other collectors discovered phenotypes in the north of Gabon, which
many other authors placed with Aphyosemion cameronense, even though on the one
hand characteristics of this species are absent, but on the other hand characteristics
are present that are typical for the recognised species of this group, that isthey are
not found in Aphyosemion cameronense itself.

Infact it can be said that there are considerabl e differences of opinion regarding the
species and their validity. This book may be able contribute a few arguments to the
discussion. These will be found in the chapter Summing-up.

We will now list the characteristics which in our opinion are appropriate for
considering the various species and phenotypes as members of the "cameronense'-
group. As we are not in a position to count the ray fins and scales or even work on
chromosome counts and forms, we rely exclusively on the colouration characteristics
of adult fish and the "general impression" one gets from observing a fish.

Thebody size. Inour experiencethetotal length of adult fish of thisgroup variesfrom
45 to 55mm, but in this the individual measurement plays a considerable part.

In addition there seem to be species and phenotypeswhich grow to alarger or smaller
size.

Awier discovered west of Lolodorf in Cameroon aphenotype rel ated toAphyosemion
cameronense, which exhibits some important characteristics of this species and whose
maximum total length seems to lie around 45mm (Phenotype 1).

The first description in 1976 of Aphyosemion amoenum and Aphyosemion halleri
(Aphyosemion camer onensehalleri sensuRabba & PURzL), byRapba & PURzL givesthe
total lengths of the preserved specimens, asup to 52mm for Aphyosemion amoenumand
43.5mm for Aphyosemion halleri.
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Aphyosemion spec. aff cameronense Phenotype 6 "LEC 93/22"

Aphyosemion amoenum "CGE 91/13" from the only known strain of the "cameronen-
se"'-group caught north of the river Sanagal
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Fish bred from the wild caught specimens of 1990 of the last mentioned species
reached in the aquarium total lengths typical of the "cameronense'-group.

In 1976 the first description was published of Aphyosemion haasi (Aphyosemion
cameronense haasi sensu Rapba & PurzL). The total lengths of two specimens were
given as 39.0 and 42.5mm.

On page 141 of this work the authors give the following measurements: "The new
subspecies grows large and fish of 60 to 70mm total length were collected". As no
progeny were secured from this strain, and as nobody has been ableto collect fish from
theterratypicaor surrounding area, we must accept theseasthemaximum measurements
for amember of the "cameronense"-group.

One observation can be made about the "cameronense”-group, which is not normal
for the genus Aphyosemion. Very often the femal esreach agreater total length than the
males. As a rule it will be found that the Aphyosemion females are always a few
millimetres smaller than the males.

In the chapter Behaviour: Aggressive and Peaceful Disposition, we discuss
amongst other things the problems that occur when pairs are placed together for
spawning, if the females are larger than the males.

Thebasicbody colouring of themaleswasshownto beadubiousrecognitionfeature
for Aphyosemion cameronense This is also true for the other representatives of this
group.

In the anterior area of the flanks of the body there is always a blue-green shade in
evidence, which changes with the angle of light and also the type of lighting.

The" Yellow Blotch". There are within this group species and phenotypes, which
in the posterior part of the body exhibit a feature which is otherwise only found in
Aphyosemion amieti (this species belongs to the group around Aphyosemion ndianum
and Aphyosemion puerzli, which are close to the large Aphyosemion species; there are
no connections with the "cameronense"-group). From the base of the caudal to about
the beginning of the dorsal fin the caudal peduncle is coloured yellow to orange-red
across its total height.
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Thisparticular characteristic was used by Rappa & PurzL asone of theargumentsfor
the specific status of Aphyosemi on amoenumand the subspecific status of Aphyosemion
cameronense halleri (Aphyosemion halleri sensu AmieT). However itisalso present in
AmieT's Phenotype 3 from the south-west of Cameroon as well as in two further
phenotypesfrom Gabon ("Bélinga" and "K oumameéyong"). Phenotype 9 from Ngoyang
in Cameroon aso has ayellow blotch in this area, even if it is considerably smaller.

This peculiarity is discussed fully under Phenotypes 3, 4, 5 and 9 in the chapter The
Various Phenotypesin the " cameronense" -group.

Thered zig-zag band i s present on some of the speciesand phenotypes: Aphyosemion
amoenum, Aphyosemion halleri, Aphyosemion haasi, Aphyosemion obscurum and
Phenotypes 1, 2, 3, 4 and 9 show thisfeaturein all males, whether found in the wild or
tank-bred.

It is absent on Aphyosemion maculatum and Aphyosemion mimbon. The authors of
the first descriptions of both species (Rapba & PUrRzL and Huser respectively)
unhesitatingly placethese speciesin the" cameronense'-group, even though the zig-zag
bandisnot present. These specieshave other characteri sticswhich suggest convincingly
that they belong to this group.

In 1978 Hueer discovered in the "Monts de Cristal" in Gabon a phenotype related to
Aphyosemion camer onense, which he called Aphyosemion spec. aff. obscurum In 1993
a male of this phenotype was caught and brought back to Europe. We call this form
Phenotype 6 and deal with it in the chapter The Various Phenotypes in the
" cameronense” -group. It too lacks the red zig-zag band.

In addition there occurs in the region of the southern distribution area of the
"'cameronense"-group near Koumaméyong in Gabon a phenotype with ayellow caudal
peduncle, which has only asuggestion of thisred zig-zag band in the form of afew red
spotsinfront of the base of the caudal fin. Here we call thisfish Aphyosemion spec. aff.
cameronense "Phenotype 5". The following drawing shows a male of the strain "LEC
93/2":
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The red spot pattern on the sides of the body is in most members of the
"cameronense"-group similar to that of the nominate species. This can be seen in
Aphyosemion halleri and Aphyosemion amoenum.

In Aphyosemion obscurum the spots are considerably greater in number, so that the
impression is given of a regular horizontal striped pattern. This is also the case in
AwmIeT's Phenotype 1, even if this phenotype has similarities with the geographically
separated Aphyosemion obscurum only with regard to the body markings.

Thefew available colour pictures of Aphyosemion haasi (Aphyosemion cameronense
haasi sensuRappA & PURzL) also show ontheanterior part of thebody theirregular spots
of Aphyosemion cameronense. Aphyosemion maculatum and Aphyosemion mimbon
also have the typical markings on the anterior part of the body. But on the rear part of
the body they have numerous extremely large spots. This colour patternisrestricted to
these two species.

There are many phenotypes in the "cameronense"-group that show the spotted
markings on the side of the body. We know this in Phenotypes 2, 3, 5 and 7.

The geographically separated Phenotypes 4 and 9 have amore regular spotted pattern
reminiscent of Aphyosemion obscurum and Phenotype 1. At the same time, however,
they have the "Y ellow Blotch", which is absent from the two forms last mentioned.

The body markings on Phenotypes 6 and 8 are especially well developed. Thezig-zag
band and the lower red band are missing, and irregularly scattered red spots lie on the
wholeside of thebody. Thetwo phenotypesare al so geographically separated and differ
in the colouration of the unpaired fins. This can be seen from the colour pictures on
pages 29 and 145. The red spots mentioned on page 22 can be seen on all members of
this group, but they are also present on many other Aphyosemion species. Thisiswhy
in our opinion they are not features that can be used for identification.

Aphyosemion spec. aff. cameronense Phenotype 7 "LEC 93/7"
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The medio-ventral band runs from the lower third of the caudal in the bottom part
of the caudal peduncle to about the ventral fins. It isfound on Aphyosemion amoenum,
Aphyosemion obscurum, Aphyosemion halleri, Aphyosemion haasi aswell ason al the
other undescribed forms of this group apart from Phenotypes 6 and 8. Although the
length of this band can vary considerably within the group, it does represent the best
recognition feature. Theonly other specieswith asimilar band i sAphyosemion ndianum
from the coastal plain in the border region between Cameroon and Nigeria. Aphyose-
mion ndianumclearly belongsto the group of largeAphyosemi on species. Asmentioned
on page 30, this speciesistherefore not related to the " cameronense'-group. The band
is absent on the two recognised species Aphyosemion maculatum and Aphyosemion
mimbon, so it cannot be used as an infallible identification feature for all species and
phenotypes of the " cameronense'-group.

Thedorsal fin of speciesin this group can be considered as conforming roughly to
two differing colour patterns. In Aphyosemion obscurum, Aphyosemion halleri, Aphyo-
semion haasi and Aphyosemion macul atum, together with the Phenotypes 1, 2, 3, 4, 5,
6 and 7 it correspondsto that of Aphyosemion cameronense. Thevariability inthe outer
margin is also a feature of Aphyosemion cameronense.

Aphyosemion halleri "EMS 90/7"
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Aphyosemion amoenum, Aphyosemion mimbon and Phenotype 6 have ayellow dorsal
fin. The other colouration features are however so divergent that these three species
definitely have to be separated from each other.

-Aphyosemion amoenum is one of the species with the "Y ellow Blotch".

-Aphyosemion mimbon shares with Aphyosemion maculatum the extremely large

spots on the sides of the body. In addition both species lack the "Y ellow Blotch".

-Phenotype 6 again hasauni que arrangement of red spotsontheflanks. Heretoothere

isno "Yellow Blotch".

Theanal fin, on the other hand, differs considerably in colouration as between the
various species and phenotypes. Only in Aphyosemion obscurum and Phenotypes 1, 3,
4, 5, and 8 does it correspond largely to the pattern we know from Aphyosemion
cameronense. The ana fin of Aphyosemion cameronense has a red border, which
spreads into the dense red markings of the inner part of the fin. The white marginal
border on Aphyosemion halleri is scarcely visible. Aphyosemion maculatum has large
irregular red spots on the anal fin. The anal fin of Aphyosemion mimbon has a marginal
border, but the general markings of the fin differ greatly from Aphyosemion camero-
nense. Only Phenotype 6 has an anal fin which is coloured yellow on the inside area.
On Phenotype 7 one can see ared submarginal band, whose width comesto fiveto six
times that of the submarginal white band.

Nor isthe colouration of the caudal fin suitable for using asauniversal recognition
feature for a representative of this group. Admittedly all the species and phenotypes
apart from Phenotypes 5 and 8 have the two marginal borders. However, the upper
border on Aphyosemion halleri and Aphyosemion maculatum is not clearly visible.
Sometimes it does not differ from the ground colour of this fin. Neither is the pattern
in the central areas of the fin uniform in the species and phenotypes.

So when the colouration of the malesislooked at, thereis no characteristic that can
be used for all the members of the group. When representatives of the " cameronense”-
group are kept in aguarium conditions, it can in fact be seen that all the males have
strikingly yellow lipsat timesof particul ar excitement. Thiscan be seen especially when
equally strong males threaten each other or when a male mates with a female that is
ready to spawn. This phenomenon can be seen on some of the colour picturesin this
book. In actual fact this can only be observed outside the group on afew strains of the
" Aphyosemion elegans®-group, which is not particularly closely related. Nevertheless
the yellow colouration of the lips can only with reservation be used when placing an
Aphyosemion into the "cameronense”-group, since it is visible for just a short period.

We know of no simple way of identifying an Aphyosemion as a member of the
"cameronense”-group except by combining the characteristics mentioned with the
"General Impression” gained from observing the males.

It will befound, however, that awide variety of combinations of these characteristics
occurs. One gets the impression that many species and phenotypes are more closely
related to each other than to other representatives of the "cameronense”-group.

Page 34 The" Aphyosemion cameronense” -group



What is a Killifish of the " Aphyosemion cameronense” -group?

It seems obviousthat the " Aphyosemion cameronense'-group as awhole can be split
into smaller groups of species and phenotypes that share one of the important
characteristics. In thefollowing list we place such groups together and at the sametime
mention the characteristics which we can use to distinguish the species and phenotypes
from each other.

Thebasic body colour is, depending on the angle of the light and the mood of thefish,
a uniform metallic blue-green:

-Aphyosemion cameronense

-Aphyosemion obscurum

-Aphyosemion haasi

-Aphyosemion maculatum

-Aphyosemion mimbon

-Aphyosemion spec. aff. cameronense Phenotype 1

-Aphyosemion spec. aff. cameronense Phenotype 2

-Aphyosemion spec. aff. cameronense Phenotype 6

-Aphyosemion spec. aff. cameronense Phenotype 7

-Aphyosemion spec. aff. cameronense Phenotype 8

Only Aphyosemion camer onense and Phenotype 2 have the typical body markings of
the first named species, but they differ in the markings of the anal fin.

Aphyosemion obscurum and Phenotype 1 have in common the regular arrangement
of red lines, but these become "fused" and then change back to individual red spots. In
addition there is the geographical separation of the two forms.

Aphyosemion haasi does have the colouration pattern of Aphyosemion cameronense,
but the upper and lower band on the flanks are extremely broad, unknown to datein any
strain of the latter species.

Aphyosemion macul atum and Aphyosemion mimbon have neither of the red bands but
largeirregular spotson theflanks. But they too are geographically separated. M oreover
the colour pattern of the unpaired fins differs substantially.

Phenotypes 1, 2, 6, 7, and 8 can be separated from each other by their differing body
colouration. The red spots on the flanks of Phenotype 1 are arranged regularly, giving
the impression of parallel lines. As mentioned above, Phenotype 2 has the typical
Aphyosemion cameronense markings on the body, which are not to be found on any
other of the phenotypes here. The arrangement of the red markings of Phenotype 6 is
unique for the "cameronense'-group. Besides, the red band is not present. The lower
red band of Phenotype 7 is considerably broader than usual, but it isnot as broad asin
Aphyosemion haasi. The upper band is only dlightly defined. The body markings of
Phenotype 8 are more reminiscent of the irregular spots of representatives of the
" Aphyosemion gardneri”-group. One thinks especially of Aphyosemion schesli, which
too has irregular red spots over the whole of the side of the body.

The" Aphyosemion cameronense” -group Page 35



What is a Killifish of the " Aphyosemion cameronense” -group?

All the phenotypes mentioned here are al so geographically separated from each other.

The Yellow Blotch on the caudal peduncle is present on the following species and
phenotypes:

-Aphyosemion halleri

-Aphyosemion amoenum

-Aphyosemion spec. aff. cameronense Phenotype 3

-Aphyosemion spec. aff. cameronense Phenotype 4

-Aphyosemion spec. aff. cameronense Phenotype 5

-Aphyosemion spec. aff. cameronense Phenotype 9

The two species first mentioned can be separated from each other and from
Aphyosemion cameronense by using the colour pattern of the anal and caudal fins.

Phenotype 3, which AmieT first recognised asdivergent, hasthe red spotson the sides
of the body and the colouration of the unpaired fins like Aphyosemion cameronense.
Thisway it can be separated from all other species and phenotypes with the "Y ellow
Blotch".

Phenotype 4 has aregular pattern of spots on the sides of the body, which otherwise
is not found on species and phenotypes with the "Yellow Blotch". This pattern of
markings was mentioned with Aphyosemion obscurum and Phenotype 1, but these fish
lack the "Y ellow Blotch".

On Phenotype 5 there are very few red spots on the sides of the body, and the upper
red band is only slightly developed. This last characteristic is present on all the other
formswith the"Y ellow Blotch". In the caudal fin there are no white or yellow marginal
bands. Instead there are numerous round spots, and there are no other representatives
of the "cameronense"-group which have them in the same number and arrangement.

The"Y ellow Blotch" on Phenotype 9isvery small compared to the other speciesand
phenotypes. Moreover heretoo istheregular spot pattern asin Aphyosemion obscurum,
which separates it from Phenotype 4.

It isworth noting that the following species and phenotypes have the regular pattern
of spots aready mentioned:

-Aphyosemion obscurum

-Aphyosemion spec. aff. cameronense Phenotype 1

-Aphyosemion spec. aff. cameronense Phenotype 4

-Aphyosemion spec. aff. cameronense Phenotype 9

On Aphyosemi on obscurum and Phenotype 9 thered spotsjointo givetheimpression
of an amost continuous line. However, the "Yellow Blotch" and the geographical
distance make it possible for the two forms to be separated.

Phenotypes 1 and 4 have on the sides of the body a large number of individua red
spots, which because of their regular arrangement al so appear to join to form lines. But
it can be said that the individual dots are always separated from each other. Both
phenotypes are easily distinguished by means of the "Y ellow Blotch" on the caudal
peduncleon Phenotype4 from Bélinga, whichisnot present on Phenotype 1 fromMvilé.
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The upper zig-zag band is the second most frequent shared characteristic:
-Aphyosemion cameronense

-Aphyosemion obscurum

-Aphyosemion halleri

-Aphyosemion haasi

-Aphyosemion amoenum

-Aphyosemion spec. aff. cameronense Phenotype 1, Phenotype 2, Phenotype 3,
Phenotype 4 and Phenotype 9.

This grouping contains species and phenotypes which have aready been placed
together on the grounds of other characteristics. It has also been explained, why these
species within these groupings can be separated from each other.

Aphyosemion cameronense, Aphyosemion obscurum, Aphyosemion haasi and
Phenotypes 1, 2 and 9 have a similar basic body colour.

They therefore cannot be placed together with the species Aphyosemion halleri and
Aphyosemion amoenum, nor with Phenotypes 3, 4 and 9, as these have the "Yellow
Blotch".

Besides we have here forms, which on the one hand have the upper red zig-zag band,
but have either aregular spot pattern (Aphyosemion obscurum, Phenotypes 1 and 9) or
the arrangement of spots typical of Aphyosemion cameronense.

A further characteristic used in placing together representatives of the "cameronen-
se'-group might be the medio-ventral band, which is present on the following forms:

-Aphyosemion cameronense

-Aphyosemion obscurum

-Aphyosemion halleri

-Aphyosemion haasi

-Aphyosemion amoenum

-Aphyosemion spec. aff. cameronense Phenotype 1

-Aphyosemion spec. aff. cameronense Phenotype 2

-Aphyosemion spec. aff. cameronense Phenotype 3

-Aphyosemion spec. aff. cameronense Phenotype 4

-Aphyosemion spec. aff. cameronense Phenotype 5

-Aphyosemion spec. aff. cameronense Phenotype 7

-Aphyosemion spec. aff. cameronense Phenotype 9

Even when we try to characterise representatives of the " cameronense'-group with
thisfeature, it hasto be recognised that some forms, such as Aphyosemion maculatum,
Aphyosemion mimbon and Phenotypes 5 and 8 are not included.

If one refersto other striking features like the yellow dorsal fin (see page 34 above)
or the spot markings, it will still not be possible to find a clear distinguishing feature
for a representative of the "cameronense'-group.
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The numerous ways in which the col ouration characteristics within the " camer onen-
se'-group can be combined present contradictions, which together with thegeographical
distribution would justify a comprehensive revision of the species complex. We will
discuss this further in the chapter Summing-up.

Thefollowing tablegivesafinal overview of the characteristics mentioned and shows
again the irregularity of the way they can be found within the "cameronense'-group:

Species or
Phenoptype

Aphyosemion
cameronense

Aphyosemion
obscurum

Aphyosemion
halleri

Aphyosemion
haasi

Aphyosemion
amoenum

Aphyosemion
maculatum

Aphyosemion
mimbon

Phenotype 1
Phenotype 2

Phenotype 3
Phenotype 4
Phenotype 5
Phenotype 6
Phenotype 7
Phenotype 8

Phenotype 9
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Yellow
Blotch

absent

absent

clear

absent

clear

absent

absent

absent
absent

clear
clear
clear
absent
absent
absent

small

Upper
Red Band

clear

clear

faint

very broad

clear

absent

absent

narrow

faint

clear
faint
absent
absent
clear
absent

clear

L ower
Red Band

clear

clear

clear

very broad

clear

absent

absent

narrow

clear

clear
faint
faint
absent
clear
absent

clear

Spots
on the Body

typica
regular, linear

irregular,
almost typical

fainter than
the bands

typical

big spots

big spots

regular, linear

irregular,
almost typical

typica

regular, linear
sparse
irregular, dense
typica

irregular,
not dense

regular, linear

White Band
on the Anal

narrow to broad

narrow

absent,
red margin

narrow

absent,
red margin

narrow to broad

Very narrow

narrow

narrow

narrow to broad
clear

narrow

absent

absent

absent

clear
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The Geographical Distribution of the
" Aphyosemion cameronense’ -group

In this chapter we will first describe roughly where these fish occur in the wild, then
show the precise frontiers as they are known to us at the present time.

The distribution areas of the species and unnamed phenotypes will be dealt with in
detail in the relevant parts of the chapters The Species of the " cameronense” -group
and The Various Phenotypesin the" cameronense" -group.

The genus Aphyosemion is the one with probably the largest number of species of
killifish in Africa. These fish are found to the east of the Dahomey Gap to as far as
Angolain the south. Not very much isknown asyet of the southern distribution frontier
of this genus.

Aphyosemion is therefore found in the following countries of West and Central
Africa: Togo, Benin, Nigeria, Cameroon, Equatorial Guinea, Central African Republic,
Gabon, Republic of the Congo, Zaire, Cabinda and probably Angola.

Inside this enormous area the fish discussed in this book inhabit the countries of
Cameroon, Equatorial Guinea, Gabon and the Republic of the Congo (seethefollowing
map No 2). For reasons of clarity, in the following four sectionswe intend to deal with
each of these countries individually and show the distribution frontiers.
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Cameroon

The climatological and geographical conditions of this 475,442 sq km sized country
are the reason for akillifish fauna extremely rich in species. About 60% of thisareais
forested, of which a quarter at the most consists of primary rainforest.

Towards the coast and the south distinctly higher rainfall isrecorded than in the dry
north and north-east of Cameroon.

Page 40 The" Aphyosemion cameronense” -group



The Geogr aphical Distribution of the " Aphyosemion cameronense” -group

Aphyosemion cameronense and the related species and phenotypes occur in an area,
which is bounded by the following points: Pouma, Yaoundé, Diang by Bertoua,
Mintom, the border with Gabon and finally Nyabessan in the southwest.

For along time it was believed that Aphyosemion amoenum, the most northwesterly
representative of this group, did not cross the Sanaga. In 1991, however, GRELL and
EBERL were able to find alocation north of thisriver ("CGE 91/13": Ngong Mkak).
Nevertheless it appears that the members of the "cameronense”-group do not occur
more than a few kilometres north of the Sanaga.

According to AMIET (1987) no representative of this group could be found north of
the capital Yaoundé. At Ntui, 60 km north of Yaoundé, Aphyosemion bualanum was
found. This species inhabits the small waters of the savannas of north Cameroon and
presumably takes over the ecological role of the " cameronense'-group.

Only from Diang, about 38 kmwest of Bértoua, isastrain known, that isplaced within
Aphyosemion cameronense. AmIET (1987) published a colour picture of amale of this
strain.

Within the normal variahility it is obviously Aphyosemion cameronense, although
this finding-place is an extreme north-easterly point. Intensive collectionsin this area
might well provide more useful information.

Theeastern distribution frontier of the group cannot be stated precisely, and moreover
no thorough collecting trips have been undertaken. Amier (1987) mentionsalocality for
Aphyosemion wildekampi 50 kilometres east of Lomié. This species clearly belongsto
another species group, either the "elegans’-group of the Congo Basin or else another
group of itsown (Amier: "Aphyosemion wildekampi"-group with Aphyosemion wilde-
kampi and Aphyosemion punctatum).

In the south-east of Cameroon the road from Djoum to the east is passable for motor
traffic only asfar asMintom (as experienced by GreLL & EBerL, 1991). Thisiswhy the
border area Cameroon-Congo Republic between Alati and Souanké cannot be
investigated. At the moment the most south-easterly location is Mintom itself (AmieT,
1987).

About 100 kilometres south-east of Mintom, till in the Congo Republic, Huger
(1982) was able to discover Aphyosemion camer onense or a phenotype of thisgroupin
several localities.

Along the Cameroon-Gabon border there are al so representatives of thisgroup, asthe
distribution area stretches far into Gabon. From Djoum aroad |eads to the south, where
itrunsfromthevillageof Y entothewest asfar asOveng, parallel totheborder. Between
thelast mentioned placesGreLL and EBerL were ableto find Aphyosemion cameronense
in 1991.
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Inthewest towardsthe coast of south Cameroon, thisgroupisfound asfar asthe edge
of theinland plateau. On the coastal plainitself the ecological role of the "cameronen-
se"-group is taken over by representatives of the "calliurunvahli"-group. AmIET gives
locations for Aphyosemion cameronense along the Maan-Nyabessan road, which runs
along the Mvilaand not via Nyabessan to the west in the direction of Campo, and then
to the coast. The locality "Asseng" 20 kilometres west of Maan is the most south-
westerly known location for a representative of the Aphyosemion cameronense-group
in Cameroon.

The westerly distribution frontier is formed by aline drawn through Asseng, Méfou,
Ngovayang and Pouma. In this area several roads run in an east-west direction, and
Aphyosemion cameronense or related phenotypes have been found there.

Rabba & PurzL (1976) show on ablack and white picture a male, which we would
clearly have to placein the present definition of Aphyosemion cameronense. Thisfish
comes "from asmall stream in the rainforest near Mefou on the road from Ebolowa to
Kribi". Investigation is needed to find out how far west the species extends.

To the north of this road runs the road from Lolodorf via Bipindi to Kribi. 15
kilometres west of Lolodorf, AmieT (1980) found a divergent form of Aphyosemion
cameronense, which in 1987 he called "Phenotype 1". Even today there is no further
location for arepresentative of the " cameronense”-group west of thisplace. But further
collecting trips might result in shifting the distribution area further in the direction of
Bipindi.

To the north of the Ngovayang range runs the road joining Fifinda, Song Mbong and
Eséka. It isherethat lies the terra typica of Aphyosemion heinemanni, arepresentative
of the"calliurum/ahli"-group. Thistoo should form afrontier between the two species
groups. Unfortunately this ichthyologically interesting area has not been investigated
adequately.

Aphyosemion halleri "PEG 94/31" from Billy in Northern Gabon
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On the main road between Y aoundé, Edéa and Douala, there is the town of Pouma
north of Song Mbong. Thisis at present the most north-westerly locality of Aphyose-
mion amoenum.

With a little imagination the distribution area of the "cameronense"-group in
Cameroon can be thought of asarectanglewith thefour corners represented by Pouma,
Diang, Mintom and Asseng. The following map No 4 shows this area.
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Equatorial Guinea

With the islands of Bioko (Santa Isabel or Fernando P6o) and Pagalu (Annabén)
stretched out along the coast, this country has a total area of 28,059 sq km and is
therefore by far the smallest of the four countries involved.

We know very little about the killifish in this country. Only ScHeeL (1986) and Dr
Benigno Roman (1971) were able to investigate the fish there.

In hisbook "Pecesde Rio Muni", which appeared in 1971, RomaN writesamong other
things about a fish, which he identified as Aphyosemion cameronense. He gives the
following localities: Rio Kie, 5 April 1966, six specimens. Rio Mami, 13 August 1967,
45 specimens. Same locality, 5 September 1967, 42 specimens. Senye, near |zaguirre,
18 July, 1968, twelve specimens.
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Neither the maps available to us nor the map in RomaN's book give us any clear
indication of where these localities are exactly. The name "Rio Kie" is very vague. It
covers the whole of the border river between Cameroon and Gabon where the three
countries meet at Ebebiyin. TheKie (Kye) flowsfrom Mongomo (Mongono) along the
border between Gabon and Equatorial Guineato the north, where it reaches Cameroon
near Ebebiyin and after a few kilometres flows into the Ntem.

The colour description of the males in Roman (1971) indicates that this is an
Aphyosemion cameronense of the "Gabon phenotype”, which occurs in the whole of
north Gabon. The copy of the book we have does not make any comparison of the col our
pattern possible, which is why we are unable to classify these fish precisely.

RaDpbA & PURrzL (1976) published on page 131 ablack and white picture of afish with
the following designation: "Aphyosemion aff. cameronense, male from the Rio Ecucu
system near Bata, Equatorial Guinea. (Photo: J.J. ScHEeL)".

Thereisno doubt that this specimen bel ongsto the " cameronense'-group, evenif the
location "near Bata" suggests that it is afinding-place very closeto the coast. The Rio
Ecucu itself is about 40 to 50 kilometres long and originates to the west of Niefang. It
then flows due west and reaches the sea at Bata.

Aswe have no information on the geology of thiscountry, we cannot say whether this
locality ison theinland plateau or on the coastal plain. Knowledge on this point would
tell usif another phenotype aswell asAphyosemion amoenummight haveleft theinland
plateau in a westerly direction towards the coast. More of this when we deal with
Aphyosemion amoenum.

In Cameroon and Gabon, the countries which surround Equatorial Guinea, killifish
of the" cameronenseg'-group have been found right up to the international borders. We
can therefore be certain that there are representatives of this group in this country too.
Presumably thereisin the north-east Aphyosemion halleri, to the south and west of this
areaAphyosemion cameronense” Gabon phenotype’, and intheareanorth of Médouneu
Aphyosemion mimbon.

The distribution frontier towards the coastal plain should, with more knowledge,
stretch into Cameroon and Gabon along the transition area from the inland plateau to
the coastal lowlands. As stated above, thiscould contradict thedesignation "near Bata''.

Intensive efforts by collectors might eventually produce new divergent phenotypes,
which could correspond on the one hand to ScHeeL's males, or on the other hand might
result inthe definition of further phenotypes. Asfar aswe know no work has been done
in this area in recent years.

Inquiries made by EBERL in January and July 1993 proved that it is not possible to
find asuitablevehiclefor hirefor our purposein Equatorial Guinea, because of theroads
and logistical problems.

It may be possible in afew years time to go to there and successfully collect fish.
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Gabon

This country is 267,667 sq km in areaand only half aslarge as Cameroon and at the
same time considerably less densely populated. Estimates range from a population of
one to two million. In the north Gabon is covered with rainforest and only in the south
are there scattered areas of savanna. Although the border with Cameroon coincides
partly with the Ntem, the killifish on both sides of this river appear to have identical
colour patterns. This is true of Aphyosemion halleri and Aphyosemion cameronense.
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Representatives of the "cameronense”-group occur in the north-west of the country
in the "Montsde Cristal", which belong to the inland plateau. In January 1993 LEGRos,
CerronTAINE & EBERL discovered on the Kougouleu-Médouneu road in the village of
Song asingle male, that clearly belongs to the "cameronense”-group (Phenotype 6). In
thevillage of Mélathat lies six kilometresto the south-west, Passaro & EserL foundin
July of the same year Aphyosemion microphtalmum. Thisfish isarepresentative of the
coastal plain, and it occurs right on Cap Estérias, that is to say, afew kilometres from
the coast north of Libreville.

Numerouslocalities of representatives of the " cameronense”-group have been found
aong the border with Equatorial Guinea from Médouneu eastwards to Sam as well as
aong the Sam-Bibassé(Bibas)-Oyém road and north to asfar as Bitam. Thesefish have
also been found along the border with Cameroon in the north to as far as Minvoul.

The enormous area of the Monts Kokaméguél and the region of Minkébé have not
been opened up by roads, whichiswhy it hasnot been possiblefor peopleto go collecting
there. It can be assumed, however, that the "cameronense”-group is represented here.

In February 1987, NumricH found between Bélinga and Mayibout a phenotype of the
"cameronense”-group, which he calls Aphyosemion cameronense (DKG-Journal,
January 1989).

South of Bélinga, on the Makokou-Mékambo road, there are only afew locations of
Aphyosemion cameronense of the "Gabon Phenotype", which iswhy it is not possible
to state precisely the distribution area of the group. Closer to Mékambo Aphyosemion
punctatum was found progressively more. West of Mékambo this species occurs
together with Aphyosemion cameronense " Gabon Phenotype”, but to the east towards
the Congo Republic it seems more and more to replace it. In 1986, only 17 km east of
Makokou airport WaceNer & WEeNDEL discovered alocality of Aphyosemion camer onen-
se "Gabon Phenotype", which as far as we know seemsto be at its most easterly point
along thisroad ("GWW 86/2"). In this area too, intensive collecting efforts would be
worthwhile.

South of Makokou on the road to Okondja Aphyosemion punctatum has also been
found: HeinemanN & Lenz 1979 and GreLt (1992).

The Ovan-Makokou road runs east west and has been frequently fished in the past.
As there are no roads off to the south, the distribution frontier in this area cannot be
stated precisely.

The most southerly verified locality for arepresentative of the " cameronense'-group
isa"stream south of Koumaméyong ontheroad to Boou€" (pers. comm.Herzog, 1992).
The collector was not able to give further details on the location of the stream. But in
1972 hehad identified the males at thelocality asAphyosemion cameronense. He called
thisphenotype" Aphyosemion cameronense'yellow™ . Today weconsider thisphenotype
to be Aphyosemion spec. aff. cameronense "Phenotype 5".
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In August 1992 GreLL tried to find astream with killifish between Booué and K ouma-
meéyong, but his attempts were as vain as those of Lecros, CERFONTAINE & EBERL in
January 1993 (heavy rainfall!).

Neither werePassaro & EgerL (July 1993) ableto find any suitable streamsal ong this
road.

Booué itself lies on the northern bank of the Ogooué, which is an important frontier
for killifish. At Achouka south of Booué, on the opposite bank of the Ogooué,
Aphyosemion lamberti has been found. This speciesis amember of the " Aphyosemion
elegans’-group and seems to replace the "cameronense”-group south of the Ogooué.

So the southern distribution frontier of the "cameronense”-group must lie between
Booué and Koumaméyong.

Huser (1977) mentions locality 48 of the 24 August 1976 on the Lalara crossroads,
where he found Aphyosemion cameronense (pers. comm. Sept. 1993).

Along the road to the west of Lalara no representatives of the " cameronenseg'-group
have asyet been found, even though there are no geological or hydrographic obstacles.
Itisconceivablethat fish of the"cameronense"-group might befound along the Lalara-
Ebel Alémbé road, if they were looked for diligently.

The roads joining Kougouleu, Médouneu, Sam, Mitzic, Lalara, Ndjolé and Bifoun
formacirclewhich surroundsthe"MontsdeCristal", which belong totheinland plateau
of north Gabon and is thus inhabited by members of the " cameronenseg'-group. Within
thiscircleandwest of Lalarathedistribution frontiersstill remain unknown. Admittedly
there are private roads that lead into the enclosed area, but these can only be used by
vehicles of the timber companies. In the south-west of the "Monts de Cristal" in
particular, it might be possible to find new phenotypes with divergent body markings.

Page 48 The" Aphyosemion cameronense” -group



The Geogr aphical Distribution of the " Aphyosemion cameronense” -group

Aphyosemion spec. aff. cameronense "CGE 91/6": Phenotype 3 may theoretically also
occur in the extreme north-west of the Congo Republic

This picture shows afemal e of Aphyosemion spec. aff. camer onense Phenotype 9 of the
strain "EMS 90/2"
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The Republic of the Congo

With its 342,000 sq km the Congo Republic (formerly the People's Republic of the
Congo) is the second largest of the four countries we are dealing with. About 65% of
itisforested, theremainder consisting of forest fringes and savannaareas. Killiesof the
"cameronense"-group occur only in the extreme north-west of the country in an area
belonging to the drainage area of the Ivindo.
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To the present day Huser has been the only person to visit the extreme north-west of
the country, where he caught killifish in July 1978. In adetailed description of thistrip
published in May 1982 he gives four localities of Aphyosemion cameronense, without
going into the col ouration of the males. We aretherefore not in aposition either to place
thesefish in aspecific speciesof the " cameronense'-group or with Huser'sinformation
define a further undetermined phenotype.

The four localities lie 3 and 18 kilometres east and 26 and 58 kilometres west of
Souankeé in the border region between Cameroon and Gabon. Huger's locality "RPC
150" 18 kilometres east of Souankéisat present the most easterly locality for amember
of the " cameronense'-group.

Between Souanké and Sembé is the watershed that separates the Ivindo basin from
the river area of the Sangha, which itself belongs to the Congo Basin, where the
numerous representatives of the " Aphyosemion elegans-group occur. Possibly thisis
the most eastern frontier of the distribution area of the "cameronense"-group in the
Congo Republic.

The present knowledge about the "cameronense'-group in the area Mékambo-
Madjingo-Gouanéboum isso dight that we cannot give positive dataon thedistribution.

The bad roads make fish collecting difficult in this area, where further divergent
phenotypes may live. The only way to return to Huger's localities seemsto be ajourney
from Brazzaville. The capital of this country liesin the extreme south, which iswhy at
aguess one would have to travel 1,000 km to Sembé.
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For abetter understanding of the requirementsof fish in the aguarium, wewant in this
chapter to try to describe the rainforest streams, in which killifish of the " Aphyosemion
cameronense”-group can befound. First wewill describethe climatological conditions
and then the appearance of the streams. On the one hand we will use colour pictures,
and on the other hand drawings are intended to show the precise division of the various
fish speciesin these biotopes.

The height above sea-level. The distribution area described in the previous chapter
lies on the inland plateau of the countries involved. Thisiswhy the rise in the terrain
can vary from 154 to about 750 m above sea-level. Thefollowing list of somelocalities
of species and phenotypes of the "cameronense”-group shows that most localities lie
about 400 to 600 m above sea-level:

Diang A. cameronense 704 m
Mebande A. cameronense 591 m
Asseng A. cameronense 465 m
Djoum A. cameronense 661 m
Nguém A. cameronense 649 m
Meuban | A. cameronense 629 m
Matomb A. obscurum 593 m
Bikok A. obscurum 731 m
Ototomo A. obscurum 728 m
Ambam A. halleri 570 m
Biyi (Billy) A. halleri 600 m
Zomoko A. haasi 600 m
Pouma A. amoenum 154 m
Ndoupé A. amoenum 185m
Dibang A. amoenum 280 m
Ebé A. maculatum 445 m
Matora A. maculatum 560 m
Médouneu A. mimbon 630 m
Akoga A. mimbon 540 m
Mvilé A. spec. aff. cameronense Phenotype 1 410 m
Nsessoum A. spec. aff. cameronense Phenotype 2 595 m
Efoulan A. spec. aff. cameronense Phenotype 3 626 m
Avobengon A. spec. aff. cameronense Phenotype 3 610 m
Alop A. spec. aff. cameronense Phenotype 3 647 m
Bélinga A. spec. aff. cameronense Phenotype 4 500 m
Koumaméyong A. spec. aff. cameronense Phenotype 5 485 m
Souganlam A. spec. aff. cameronense Phenotype 5 462 m
Song A. spec. aff. cameronense Phenotype 6 500 m
Minkouaa A. spec. aff. cameronense Phenotype 7 520 m
14 km West Sam A. spec. aff. cameronense Phenotype 8 505 m
Mentanyé A. spec. aff. cameronense Phenotype 9 422 m
Ngoyang A. spec. aff. cameronense Phenotype 9 460 m
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One striking fact is that the localities of one species, Aphyosemion amoenum, are at
amuch lower altitude than those of all the other species and phenotypes. In fact this
speciesliveson the north-western edge of theinland plateau of south Cameroon and has
even spread from there onto the coastal plain. We will discuss this unique fact further
when we deal with this species in the chapter The Species of the " cameronense” -
group.

In al the other localities on the previous page one can see a relatively uniform
distribution of altitudes between 400 and 600 m. The example of Aphyosemion
obscurum south-west of Yaoundé, the capital of Cameroon, shows that there are
possibly members of the " Aphyosemion cameronense”-group in even higher waters as
well.

Further investigation in the future might result in such localities being found, even
though at the highest el evations of theinland plateau there could only be extremely few
streams with suitable conditions. Besides, the roads in the rainforest do not go to such
elevations (up to 1001 m: Mont Sassamongo hear Batouala/north Gabon), so that they
arein any case inaccessible.

The rainfall. The killifish of the "Aphyosemion cameronenseg'-group live on the
western edge of the inland plateau, and so the average rainfall is high, like that of the
nearby coast. The equatorial winds carry warm and moist air from the Atlantic Ocean
eastwards. Thisresultsin regular rainfall patterns on the coastal plains of Cameroon,
Equatorial Guineaand Gabon. The beginning of theinland plateau, with therisein the
land, encouragesthis process, so that to the east intheinterior therainfall getsless. This
can be seen in the examples of the following few towns:

Town Distance from Coast Altitude Rainfall

Douda on the coast 0-10 m 4150 mm/p.a.
Kribi on the coast 0-10 m 3017 mm/p.a.
Bata on the coast 0-10 m 2170 mm/p.a.
Cocobeach  on the coast 0-10 m 3900 mm/p.a.
Libreville  onthe coast 0-10 m 3200 mm/p.a.
Edéa 60 km 17m 2710 mm/p.a.
Y aoundé 220 km 769 m 1550 mm/p.a.
Lambaréné 110 km 13m 2000 mm/p.a.
Bitam 190 km 608 m 1650 mm/p.a
Mitzic 215 km 568 m 1650 mm/p.a
Makokou 390 km 473 m 1650 mm/p.a
Mékambo 490 km 503 m 1700 mm/p.a

These figures come partly from Lecros (1990) or were calculated from the maps
available to us. Although Mékambo in the interior has only roughly 400 mm/p.a. less
rainfall than the capital of Equatorial Guinea on the coast, the general tendency is for
the rainfall to decrease as one gets further away from the coast. Theirregularities seen
result from local and regional peculiarities, which we cannot go into here.
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Although the averagerainfall in the distribution area of the "cameronense”-group is
significantly lessthan on the coastal plain, thereisstill sufficient precipitation to allow
the tropical rainforest to flourish with its wealth of species. The varied composition of
the flora of the coastal lowland and the inland plateau cannot be described here, as our
knowledge of botany istoo limited.

The Succession of Rainy and Dry Seasons. The climate in these countriesis by no
means the same throughout the year. Rather it is subject to regular variations. The
following tableillustrates in the case of Gabon how the average rainfall (givenin mm/
month) varies throughout the year.

Town Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
Bitam 0-50 100 100 200 200 100 O-50 0-50 200 450 200 100
Mékambo 100 100 200 200 200 100 0-50 100 200 200 200 100
Mitzic 100 100 200 200 200 O-50 0-50 0-50 100 450 200 100

Makokou 100 100 200 200 200 O0O-50 0-50 O-50 100 450 200 100
Libreville 200 200 450 450 200 0-50 O0-50 0-50 100 200 600 450
Cocobeach 200 200 450 450 450 100 0-50 0-50 200 600 600 450
Lambaréné 250 100 250 250 250 0-50 0-50 0-50 100 450 450 100
Port-Gentil 200 200 450 450 200 0-50 0-50 O-50 0-50 200 450 200

The first four towns lie in the distribution area of the "cameronense"-group
(Mékambo at the most south-easterly edge). The four towns mentioned |ast represent
the amount of rainfall on the coastal plain. It will be clearly seen once again how the
rainfall drops as one moves eastwards away from the coast into the interior. In general
lessrain fallsin the months of December to February and June to September than from
March to May and October and November. It istherefore possible to think of two rainy
and two dry seasons.

Compared with other regions of Africa, the variationsin rainfall are much less and
the length of the dry seasons shorter. As a result there is aways sufficient moisture
availablefor the vegetation. Although during the dry seasonsvirtually no rainfalls, the
plants stay green and continue to grow constantly.

The bodies of water therefore only dry out completely in very rare instances.
Consequently inthisregion there occur no purely annual fish asfor examplethe species
of the genus Nothobranchius in East Africa (Kenya, Tanzania, Zaire, Uganda,
Mozambique etc). Only the three semi-annual species Aphyosemion splendidum,
Aphyosemion batesii and Aphyosemion kunz live in the rainforests of the distribution
area of the "Aphyosemion cameronense”-group.

However, for the small streams in the forest the variations in rainfall mean drastic
changes.

With the onset of rain the water level rises by 50 to 100 cm, and in exceptional cases
evento 200 cm. Thestream may becometwotothreetimeswider. Therain-water causes
the current to flow faster, and the water temperature drops afew degrees Celsius. These
changes will be discussed more fully in the following sections of this chapter.
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Thewater and air temperatures. Together with the different amounts of rainfall,
variations in temperature are apparent too. Generally, on the coastal plains in the
countries under discussion, the temperatures are higher than on the inland plateau.
Again hereis a comparison of four towns in both regions of Gabon, with the average
air temperatures (given in °C):

Town Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
Bitam 25 25 25 25 25 25 23 23 25 25 25 25
Mékambo 23 25 25 25 25 23 21 22 23 25 23 25
Mitzic 25 25 25 25 25 23 23 23 23 23 23 25

Makokou 25 25 25 25 23 23 21 23 23 23 23 23
Libreville 26 26 26 26 26 26 23 23 23 23 23 25
Cocobeach 25 25 25 25 25 23 23 23 23 23 23 25
Lambaréné 26 27 27 27 27 25 23 25 25 26 26 26
Port-Gentil 26 27 27 27 26 25 23 23 23 25 25 26

It is worth noting that it is actually in the rainy seasons that the monthly average
temperatures are at their maximum. The abundant rain causes gaps in the cloud cover
to occur more often and the sun's warmth comes through more. The air temperatures
arehigher thaninthe dry seasons, when the cloud isal so dense. But it remainsunbroken
longer, and so the air does not get heated so much by the sun.

Since only average temperatures are given in the table, we provide here two recorded
air temperatures at localities in the distribution area of Aphyosemion amoenum The
readings were taken by Olivier LEGROS:

Place Date Time Air Temperature
Song Bibai, 3 km north Pouma 12.07.1989 10.30 (a.m.) 27°C
Nkonga, 6 km north Pouma 12.07.1989 12.00 (noon) 25°C

It must be stressed that these localitiesliein the transitional area between the coastal
plain and the inland plateau. So the altitudes are not representative for the " Aphyose-
mion cameronense”-group.

Just afew dayslater Bas VLiam took the following readingsin the distribution area of
Aphyosemion cameronense, Aphyosemion obscurum and Aphyosemion amoenum:

Place Date Time Air Temperature
Houga, between Eséka and L olodorf 12.07.1989 10.30 (am.) 27°C
Efoulan, between Lolodorf and Ebolowa 12.07.1989 12.00 (noon) 25°C
Matomb 11, 53 km west Y aoundé 26.07.1989 10.30 (am.) 24°C
Biang (Bihiang), 9.2 km north Pouma ~ 26.07.1989 14.30 (2.30 p.m.) 25°C
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In August 1990 Egert and otherssucceeded infinding various speciesand phenotypes
of the " cameronense”-group in the south of Cameroon. Here follow readings they took
at that time:

Place Date Time Air temperature
Ngoyang, between Esékaand Lolodorf 16.08.1990 11.30 (am.) 25°C
Mebandé, 25 km south-east Lolodorf ~ 16.08.1990 15.00 25°C
Nsessoum, 66 km south Ebolowa 17.08.1990 10.00 (am.) 24°C
Ambam, on the border with Gabon 17.08.1990 12.00 (noon) 24°C
Ndoupé, 6 km east Pouma 19.08.1990 13.00 25°C

In January 1993 L ecros, CerrFoNTAINE and EBerL travelled in the north of Gabon and
recorded similar measurements at the localities of Aphyosemion cameronense, Aphyo-
semion macul atum, Aphyosemion mimbon and some phenotypes of the" cameronense'-

group:

Place Date Time Air temperature
Labokall, 12 km east Laara 07.01.1993 13.15 25°C
Ebé, 11 km est Makokou 08.01.1993 13.00 26°C
E'béssi, 14 km west Makokou 09.01.1993 10.30 (am.) 27°C
Oveng, 36 km north-west Zomoko 11.01.1993 11.00 (a.m.) 24°C
Essong, 14 km west Mitzic 12.01.1993 09.00 (a.m.) 22°C
Sam, border with Equatorial Guinea  12.01.1993 12.30 28°C
Avang, 36 km west Médouneu 13.01.1993 07.00 (a.m.) 18°C
Song, 100 km south-west Médouneu  13.01.1993 13.30 23°C

As can be seen there is atemperature difference of 9°C. The air temperature of 27°C
in E'béssi was measured after aperiod of sunshine, so that theair waswarmer. The 18°C
in Avang was recorded on a grey morning. Early in the morning, after a cloudy night,
theair temperaturein the rainforest might go down to 16 or 18°C. Even on aclear night
the dense vegetation preventsthe air temperature from dropping to below 15°C. During
atotal of six trips to Cameroon and Gabon, one of the authors had to leave the tent on
occasions during the night, when he found the temperature very pleasant.

One can deduce from the high reading of 27°C that in the rainy season the air
temperatures might easily reach 30°C during asunny spell. What iscertainly trueisthe
fact that when you enter the dense forest from the open road, the air temperature is
considerably lower in the leafy shade. The water evaporating from the trees also
contributes to the cooling.

The cooling of the very moist air can lead to theformation of high mist, ascan be seen

on the colour picture on pages 52 and 53. It wastaken on 16.8.1990 at about 17.30 from
the back of "Le Ranch" hotel in Ebolowa.
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The Geology of the Soils. Asvery few roadsin the rainforest of these countries are
asphalted, the nature of the subsoil can be seen very easily.One is first struck by the
brownish red colouring, which is caused by the high iron content in the laterite.

Laterite has very little or no effect on the mineral content of running water. This
explains the extremely low readings in the native water of these killifish.

Over the mineral subsoil there is a very thin layer of humus and fallen leaves.

The contrast between the fresh green of the vegetation and the pleasant red of the soil
is shown particularly on the colour picture on pages 56 and 57.

The Vegetation. The climatic conditions portrayed above can be called "mild". As
a result an immense number of plant species are to be found in the rainforest of
Equatorial Africa. Thegroundiscoveredwith small plants, especially fernsand mosses.
Onthetrunksof thetreesthat grow up to 50 metres climbing plantsgrow and the crowns
of the trees are the homes of numerous epiphytes.

In placeswhere tree clearance and road-building have destroyed the plant cover, fast
growing plants soon cover the ground and win back thisterritory. The upper picture on
page 64 showsthe asphalted road from Doualato Y aoundé via Edéa. Thisroad was not
finished until the end of the eighties. As a result of the road building operations, the
forest on both sides of the road was cut down but with the years the vegetation is
spreading back to the edge of theroad. Henceit isnecessary to use machinesto cut back
the vegetation by the roadside at regular intervals to stop the plants encroaching onto
the road.

In contrast the upper picture on page 65 showsanarrow virgin forest road in the south
of Cameroon. Asyou driveonit, you get theimpression of green wallsrising vertically
oneither side. Roadsof thiscategory arenot asphalted and arethereforedirectly exposed
to the influences of the violent rainfall in the rainy seasons. The subsoil composed of
|aterite can then be transformed into a slippery mass which can only be driven over by
four-wheel drive vehicles.

In the drier months on the other hand, cars without four-wheel drive can be used on
these roads without any problem.

As already stated, the luxuriant vegetation prevents the sun's rays from penetrating
totheforest floor and al sothe small streams. Consequently thetemperature doesnot rise
during the day as much asisthe case out in the open. By the same token cooling during
the night isdelayed, so that in general the forest exertsalevelling effect on both the air
and water temperature.

Thetemperaturesthat remain so constant throughout the year cause the plantsto grow
constantly. Thereis no seasonal leaf-fall as occursin Europein autumn. So old leaves
fall continuously onto theforest floor, where they decompose. Theleavesof many plant
speciesrelease tannic acid, which resultsin the low pH and the brown colouring of the
water. Examples of readings from different bodies of water will be found in the section
The water chemistry in this chapter.
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The asphalted main road from Doualato Y aoundé via Edéais the most important road
in Cameroon. It was built in the late 80ies

The abundant sunlight on the roadside encourages the formation of fresh plant growth,
which is then strongly coloured red

Page 64 The" Aphyosemion cameronense” -group



The Habitat in the Wild: the Biotopes

L ess comfortable but much more interesting is driving on unmade up roads!

In north Gabon this colourful spider was photographed on red laterite
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The leaf-cover in untouched forest is so dense that for photographs without flash
maximum aperture and an exposure of 1/30 or 1/15 second are necessary. This weak
light is adeguate for the numerous ground plants. But these conditions are not good
enough for aquatic plants, asthelight is further reduced asit passes through the water.
Only on roads or places where peopl e have altered the forest does enough light fall into
the streams, to allow agquatic plants to thrive.

Frequently used washing and bathing areas of small streamsand poolsare good places
tolook for astrictly limited presence of aquatic plants. If they arefound to bethere, they
will not extend into the poorly lit part of the enclosed forest. Only when thewater isfour
tofivemetreswide or morearethe gapsbetween thetreeswideenoughto allow adequate
light to fall into the water and permit thick stands of aquatic plants to develop.

Theplant cover of theforest presumably providesthekillies food supply from insects
that fall and fly into the water. Thiswill be dealt with in the section Food in the wild.

Thewater chemistry. When Rapba & PurzL first collected killifish in their native
waters, the chemical composition of the water was measured. The aim was to obtain
information on the best conditions for keeping killies in the aquarium.

There are indeed conditions which one should "fulfil" aswell aspossible, whilstitis
not advisable, for example, to copy the pH or hardness of the natural waters in the
aquarium. We describe here the conditionsin which the killifish in question are found
inthewild, but inthe chapter M aintenance and Br eeding, wewill show how thesefish
can be successfully kept and bred in the aquarium.

Rappa (1971) gives temperature differences of 2 to 4°C in the waters of the coastal
lowland. But he aso states that the readings for pH, total hardness and electrical
conductivity scarcely vary.

In that publication a table contains the readings of seven localities of the southern
interior plateau of Cameroon. pH readings of 5.6 (four times), 5.7, and 5.8 t0 5.9 (once
each) are quoted. The electrical conductivity is given with readings of 11, 16, 17, 18,
30 and 36 uS. The total hardness amounts to between 0.56 and 1.01° dGH. We
recommend to theinterested reader this publication which containsvery accurate water
analyses from different locations.

Rapba & PurzL (1977) published an equally detailed table with readings from four
streamsin north Gabon, including oneinhabited by Aphyosemion maculatum Herethe
pH rangesfrom 6.3,.6.4 and 6.5t0 6.7. Thesereadings are appreciably higher than those
mentioned above and correspond rather to those taken by LEGROS 1989 in Cameroon
and Lecros, CerronTAINE and EserL 1993 in Gabon. The readings for the electrical
conductivity are also higher: 20, 25, 40 and even 112 pS. This too agrees with the
findingsof L ecros, CerroNTAINE and EBerL. Finally, according toRabpa & PUrzLinthis
publication, the total hardness varies from 0.1 to 2.1° dGH.

The recommendation made in the previous paragraph is also valid for this excellent
work.
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In January 1993 L ecros, CerFoNTAINE and EBerL used the test kits normally used in
the hobby to determine the pH, German total hardness and carbonate hardness. As
indicated above, thelevel of hardnessis between 0 and 2° dGH and below 1° carbonate
hardness. Thiswas confirmed in atotal of 25 localities. The following table gives the
data of some streamsin the north of Gabon, where readings weretaken from 7th to 13th

January, 1993:

Place pH
Labokall, 12 km east Laara 6.0
Ebé, 48 km east Koumaméyong 6.3
Ebé, 800 m west of the village 6.7
E'béssi, 14 km west Makokou 6.3
Adoué, 39 km west Makokou 6.5
48.5 km west Makokou 6.3
Bissobilam, 54 km west Makokou 6.3
60 km west Makokou 6.9
64 km west Makokou 6.9
Ayol, 5 km west Ovan 6.3
Souganlam, 30 km west Ovan 6.4
Oveng, 36 km north-west Zomoko 6.3
Essong, 14 km west Mitzic 57
48 km west Mitzic (PK 507?) 6.3
Sam, 56 km west Mitzic 6.3
51 km west Sam 6.3
16.5 km west Médouneu 57
Avang, 35 km west Médouneu 6.3
near Assok, 79 km west Médouneu 6.9
Assok, 79 km west Médouneu 8.0
Song, 99 km west Médouneu 6.7

Of note here are two locations:

Total Hardnessin ° dGH Conductivity in uS

0-1° 40
0,5° 20
0° 40
0° n/a
0° 30
<1° 30
0° 30
0-1° 40
0° 40
0° 30
0° 20
0° 30
0° 14
0° 18
0° 18
0° 20
0° 12
0° 18
0° 20
0° 20
0° 20

-16.5 kmwest of Médouneu, readingsof pH 5.7 and conductivity 12 uSfrom astream
containing Aphyosemion mimbon and various other fish. These readings are
surprisingly low; nevertheless fish were plentiful and in the best of health.

-On the outskirts of Assok inthe "Monts de Cristal" apH of 8.0 wasrecorded in the
three metre wide stream. The drop indicator used can cause errors which can give
adeceptively high reading, but the water was distinctly alkaline. At thislocality the
only fish caught were young specimens of Aphyosemion spec. aff. cameronense
Phenotype 6. There were no suggestions of altered geological conditions nor of
human interference, which might have been responsible for this high pH.

Fish from both localities were successfully transported without losses during the rest
of the trip and subsequently brought back to Europe.Water changes were always made
withfresh water of thenormal composition from other streams, without thefish showing

any signs of discomfort.
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Olivier Lecrostaking water readings near Sam on the Gabon/Equatorial Guineaborder,
at alocality of Aphyosemion cameronense

Other properties of the water. The modest measuring methods used on location
allowed only the readings mentioned to be taken.

Inspection of the photographs of the localities will show the reader that the water is
always clear and slightly brownish. In addition it is without exception running water,
so the oxygen content should always lie at around 100%. In many locations, however,
isolated specimens were often found in small pools near the banks of the streams. The
picture on page 69 showsasmall pool near Matorain north Gabon, where Aphyosemion
maculatum was found in large numbers in the stream and in the pools.

A slightly brown colouring of thewater can be seeninal the streams of therainforest.
This presumably changes during the course of the rainy and dry seasons. It is probable
that with the downpours of the rainy periods a "thinning" of the water occurs, so that
thebrown colour becomesweaker. Thedegree of brown colouringisnot measurableand
so we are unable to give precise records of it.

Moreover the intensity of this shade of colour does not appear to be the same at the
various localities, but we have no explanation for this.
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The size of this pool can be estimated from the legs of the boy, who is about 10 years
old. In the pool about a dozen adult Aphyosemion maculatum were found

Thewidth and depth of the streams. The streams in which representatives of the
"cameronense"-group are found can be characterised by the maximum parameters
pertaining to width and depth. These are streamsthat are too small for larger fish such
as catfish and cichlids. These habitats have been taken over by generaand families of
fish that stay small: characins, barbs and killies.

When looking for killifish it is best to concentrate on slow flowing streams with a
width of 100 to 250 cm. The width does not remain constant along the stream. On the
one hand there are narrower sections, where the current is correspondingly faster, and
on the other hand the width may extend to several metres. In these casesthewater is 10
to 20 cmdeep and thecurrent considerably slower. Frequently one comesacrosssections
agood 100 m long, which are several metres wide and only ankle deep.

While catching members of the "cameronense"-group in Cameroon and Gabon in
both the months July/August and January/February, one of the authors often observed
that the relatively small bodies of water flow in a stream-bed which is much wider and
deeper than would actually be needed by the amount of water in it.
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Accordingtothevillagerswholiveclosetotheforest streamsand usethem asasource
of drinking water, the water level of many streams may rise by up to two metres, with
the result that they overflow their banks and flood the surrounding parts of the forest.
It is conceivable that, being poor swimmers, the killifish will prefer the quieter parts
closeto thewater's edge to avoid being chased by larger fish that have movedin. If then
the water level drops, there frequently remain larger or smaller pools or even puddles.
Thiswill explain the occurrence mentioned on page 68 of Aphyosemion maculatumin
the pools. On several occasions one of the authors learnt from the villagers at various
locations (Avobengon, Efoulan, Méla), that during the rainy season the water becomes
cloudy and brownish in colour. This can be explained by the heavy falls of rain which
wash out particles from the forest floor which are left in suspension and cause the
cloudiness. In 1989 L ecros, VLi1am and EBerL were able to catch Aphyosemion spec. aff.
mirabile at Takwali Il in west Cameroon. It was pouring with rain, and the fish werein
a fast flowing stream with dlightly cloudy water, which would seem to confirm the
assumption just mentioned. Where there are bends in the streams the current very often
gouges into the stream-bed, creating areas of particularly deep water. These places are
occupied mainly by larger fish species and lamp-eyes. Killifish of the genera Aphyose-
mion and Epiplatys always prefer the shallow bank areas where the water has a
maximum depth of 30 to 40 cm. The following drawings illustrate schematically the
appearance of streams typical of Aphyosemion and especially members of the "came-
ronense"-group.
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The depth of the small pools and ponds can vary from 5 to 30 centimeters. It seems
asif exclusively Killifish of the genus Aphyosemion can be found there; other species
seem to avoid limited places like these.

The speed of the current. Thisfeature of the biotopeis also difficult to measure and
describe. In south Cameroon and north Gabon it was possible to find members of the
"cameronense”-group in streams with either relatively fast or slow flowing currents.
Factors that play a decisive point here include showers, the incline of the land as well
as the width and depth of the stream.

Asagenera rulethewater flowsfastest in the middle of the stream or wherethe main
current is. Theabsol ute maximum can be observed at narrow and shallow points. Nearer
the bank and where the depth increases, the water becomes calmer. Right by the bank
itself the water is amost completely still.

As a genera observation, it can be said that the killifish do not spread themselves
equally throughout the whole stream. Rather do they occur only in certain places. Their
choiceisaffected largely by both thewater level and the speed of the current. Thekillies
discussed in the book prefer decidedly shallow and very slow flowing to still water. As
described above, they find these conditions right by the bank and in the pools and
puddles aongside the stream.

Apart fromthesize of the stream and the speed of the current, thesefish seek out places
that are especially suited to their basic requirements. Consequently, thekillies occur in
quite specific parts of the stream, where they may be found in quite large numbers.
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The stream bed. The nature of the bottom of the streams can be of very many kinds.
Depending on local factors, smaller or larger stones up to 30 cm in diameter may be
spread throughout the stream. In this case the current will be fast. Representatives of
the "cameronense"-group are unlikely to be present, or else they stay in particularly
protected spots where the current is slow.

Streamswhose beds are covered with gravel may also provide suitableliving quarters
for these fish. In such cases the diameter would be from 3 to 15 cm.

Finally there are streams with sand at the bottom, as can be seen on pages 60 and 61.
Often these streams are slow flowing, and it is here that Aphyosemion appear to prefer
tolive.

Inall these casesdecaying leaves, branchesand mud are deposited near thebanks. The
fish obviously prefer this bottom. The picture on page 69 shows that, as the current
decreases, so the mud that collects increases. The layer of mud ranges from a few
centimetres to almost 30 centimetres.

Frequently thekillifish hidein thislayer of mud when you approach the stream. They
stay there even when you get right up to them. They often use al so the leaves and small
branches which in places cover the stream bed in large numbers.

If you step into the stream, the mud causes the water to become very cloudy, but this
disappears very quickly.
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Where the current is slow, near the bank there collects fine brown mud, into which
scattered leaves and small twigs sink

Sincethe oxygen alwaysremains at 100%, at no locality with flowing water was any
smell of decay detected. Nor doesthe mud appear to dirty the water very much. Thefish
found here were in the best of health.

Theover hangingvegetation. Onthedifferent |ocality photographsit can be seenthat
non-aguatic and amphibious plants always reach right up the water's edge. These are
moisture loving ferns and mosses which in the rainy season can survive being flooded
for a period. In addition, on the slopes of the banks plants could be found that can be
kept in the aguarium: Anubias and Bolbitis species. These plants appear to be
particularly well suited to places with little light and considerable changes in living
conditions.

Plants growing on the bank often hang into the water of the stream and provide
protection for the killifish. Here they are safe from larger fish that might chase them.
This explains why Aphyosemion - including members of the "cameronense'-group -
occasionally occur in streams inhabited by larger species such as cichlids, catfish and
bush-fish. Atleast anadequate supply of hiding placesby thebank isoneof the necessary
conditions for their safety.
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The territorial way of life. Even by just observing Aphyosemion species in the
aquarium one will soon see that these fish like to occupy territories and have little
interest in leaving them.

Inthewild it can be seen timeand again that individual groups are attached to specific
partsof thestream. If youwadeinto an obviously suitable stream, thefirst placeto search
is near the banks where the water is shallow and there is overhanging vegetation. Then
itispossibleto find agood number of killifishin restricted areasafew metresin extent,
whilst afew metres up and downstream only isol ated specimens occur. To describethis
situation we use here the term "microbiotope”.

It is not simple to find an explanation for this, but possible reasons are;

-In these restricted "microbiotopes’ thereis arich supply of food, so the fish prefer

to stay there.

-Closeto the bank the adult fish can find optimum conditions for spawning. Killifish
of the "Aphyosemion cameronense"-group are bottom spawners (see chapter
Maintenance and Breeding) and require certain conditionsto be met if they areto
spawn.

-The special environmental conditionswith their hiding places protect the fish from
being chased by predators.

-Although shoaling inAphyosemion speciescannot be proved, they may prefer to stay
in groups, to increase their chances of survival in the event of attacks by predatory
fish.

-Inthe"microbiotopes' thecurrentisideal for killies, inthat thewater flowsonly very
slowly and yet is always of the required quality.

-Dominant males occupy the best spawning and feeding sites, and they attract those
femalesready to spawn. Thefemalesfor their part draw the attention of subservient
males to the "microbiotopes’ and in their turn attract these males.

We assume that the factors mentioned are not single explanations of the sometimes
numerous presence of members of the "cameronense"-group at specific points, but
rather that these factors influence each other. Intensive observations in the field could
produce interesting results.

Thediet in thewild. One question that interests many lovers of killifish particularly
isthis: "What do killies eat in the wild?' Many people on collecting trips have tried to
find an answer to this.

Mention should first be made of the Frenchman Brosser, who stayed for months in
the north of Gabon, primarily to study the species of the genus Diapteron. These fish
are close to Aphyosemion, which iswhy it was not until 1978 that Huser & SEEGERS
separated theminto anew genus.BrosseT, withthehel p of Prof Y . Coineau of theFrench
National Museum, managed to study the stomach contents of 66 specimens of the genus
Diapteron. They identified Crustacea, various Copepodae, Ostracodae, aguatic larvae
of insects, Chironomidae (similar to our "bloodworms'), Ephemeropterae, some
terrestrial insects and oligochaete worms.
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These are creatures that occur in the native waters of Diapteron in the area of the
Ivindo Basininnorth Gabon. SinceAphyosemion camer onense, Aphyosemi on maculatum
and some phenotypes of the "cameronense'-group have been found in these biotopes,
it can be assumed that these fish too ezt at |east some of the creatures mentioned.

The gathering of useful findings from the rainforest streams can be said to be a
difficult exercise.

In July 1989, Lecros (1990) at location "C 89/22" at Nkonga, 6 km north of Pouma
in Cameroon, searched intensively but was unable to discover any creatures living in
the water that could possibly be prey for the Aphyosemion (Chromaphyosemion)
loennbergii and Aphyosemion amoenum that lived there. He assumes that they feed
mainly on black ants that fall from the leaves of the bushes and trees onto the surface
of thewater. The water-bugs and freshwater shrimps that can be observed there appear
to be predators rather than prey in this context.

IN 1990, 1991, 1993 and 1994, in south Cameroon, and al so in north and south Gabon,
one of the authors tried to get information on the natural foods of the killifish of the
"cameronense"-group and of other species groups of the genus Aphyosemion. These
efforts were just as fruitless as LEcRros's attempts we have just mentioned.

Usually large numbers of other creatures living in the water are found, for example
stick bugs, water-beetles, water-bugs, shrimps of different species and tadpoles. Most
of these creatures are too big to be considered as prey for killifish. Could it be possible
that Aphyosemion feed on freshly hatched shrimps that have not had time to develop a
hard shell?

In January 1993 EserL brought back some adult shrimps from the north of Gabon and
kept them together with various Aphyosemion species, including wild fish from the
same trip and the same biotope. There was no hint of any aggression.

As the attempts to breed the shrimp failed, it was not possible to carry out any
experiments on the possibilities of feeding Aphyosemion with young shrimps.

One can be fairly certain that for killifish of the genus Aphyosemion, including
members of the " cameronenseg'-group living in the waters of Cameroon and Gabon,
terrestrial insects that fall into the water form an important part of their diet. Thisis
suggested by theinformation - albeit limited - so far gathered in the wild, together with
Brosset's findings and a consideration of the conditions prevalent in the localities.

Asindicated earlier, therainforest streamsare covered with thick vegetation. At times
of strong winds and heavy rainfall, ants, caterpillars, beetles and other insects must fall
off this vegetation and land on the surface of the water. Thisiswhere the fish will wait
to catch and eat their prey.

We have no information asto whether thereisaconnection between therainy and dry
seasons and this presumption. Nor can we say what proportion of the fishes diet is
composed of terrestrial insects, and what proportion the water creatures mentioned by
BrosseT. Itisafact, however, that theAphyosemion upward facing mouthisparticularly
specialised at catching food from the surface of the water.
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The mud stirred up when someone stepsinto the water settles quickly or elseiswashed
away by the clear water flowing by

Brown |eaves, under which Aphyosemion can hidevery well; astheleavesdecay, sothe
brown colouring of the water arises
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Inthischapter wewant to consider more closely thefish speciesthat occur inthesame
streams asthe representatives of the" cameronense”-group. It isdifficult to describethe
numerous other organisms mentioned in the previous chapter whenthefoodsin thewild
were dealt with, since we do not have the relevant specialist knowledge. Hence we are
unable to discuss more fully the numerous aquatic organisms in these biotopes.

Inthefirst sectionwedeal withthekillifish whichaccordingto our present knowledge
occur in the wild alongside the species and phenotypes related to Aphyosemion
cameronense. | ncluded arevarious speciesof thegeneraAphyosemion, Aplocheilichthys,
Epiplatys, Episemion, Hylopanchax and Plataplochilus.

Inthe second section wedeal with thefish speciesthat havebeenfoundinthesewaters
and which are not killifish. Asthesefish arelargein number and only rarely kept in the
aguarium, and as we specidlise in the genus Aphyosemion (and especiadly in the
"'cameronense'-group), the discussion of these speciesis merely superficia. In part we
had to use the available literature to help us identify the fish species. Where species
cannot be determined accurately, approximate data on the identification of the species
are given.

Syntopic Killifish

Theterm "syntopic” is used to describe the fish that occur in the same body of water:
thefirst syllable"syn", derived from the Greek, means"with..." or "together...", and the
ending "...top" refers to the biotope.

It must be said that the conditionsin the streams change constantly and therefore often
two syntopic killifish specieshave been found in different places. For examplethe small
Diapteron species prefer to live near the banks over a muddy base, whereas Epiplatys
and Episemion are always to be observed at the water surface and on occasionsin open
water. Lampeyes of the genera Aplocheilichthys Plataplochilus and Hylopanchax in
their turn live in groups in the open water, where they look for the current.

Aphyosemion batesii, Aphyosemion kunz and Aphyosemion splendidum. These
three species together form the subgenus Raddaella; they differ from the other
Aphyosemion species in the region under discussion in body shape, colouration, fin
shape and way of life.

The fish are strong, stocky and with a maximum total length of 70 mm can be larger
than the members of the " camer onense'-group. Experience of them in the aquarium has
shown that they grow very fast, have a healthy appetite and that their eggs undergo one
or several diapauses during their development. In addition their life expectancy is
shorter than with the small Aphyosemion species. This means that the eggs must be
stored in peat or pesat fibre, as is necessary with the species Aphyosemion sjoestediti,
Aphyosemion fallax, Aphyosemion kribianum, Aphyosemion rubrolabiale, Aphyose-
mion deltaense, Aphyosemion gulare, Aphyosemion filamentosum and Aphyosemion
robertsoni from the coastal plains of Cameroon and Nigeria.
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Since the killifish in the rainforests of the countries under discussion can be caught
virtually only during the dry seasons, we do not have information on the life cycle of
these three species. The fact that they have sometimes been found together with
Aphyosemion cameronense and the related species, but in smaller numbers and in far
fewer localities, points to a semi-annual way of life. It is probable that Aphyosemion
batesii, Aphyosemion kunz and Aphyosemion splendidum spawn predominantly in the
rainy season in places near the bank which then become dry as the water level drops.
The eggs develop during the following three to four months and then hatch with the
onset of rain and therising water level. Thefry haveto grow quickly, whichiswhy they
eat alot. They haveto become sexually mature before therains ease off and lay as many
eggs as possible to ensure the next generation.

Initsbasic aspects this method of reproduction isaso known from the purely annual
species of the genus Nothobranchius from East Africa. A feature of the breeding of
Nothobranchius and Raddaella is the fact that not all fry hatch at the same time. A
certain percentage always remain in the eggs, so that they do not hatch until the second
wetting. In this way the species survive rainy periods that are too short. This may also
bethe case withRaddaella, whichwoul d explain thesmall number of specimenspresent
in the streams in the dry season.

WENDEL (pers. comm. 1988) says thisiswhy these semi-annual species are found
together with non-annual species such as Aphyosemion cameronense, Aphyosemion
punctatum, Aphyosemion bochtleri and the Diapteron species.

It is not easy to separate the three species, and moreover there are differing opinions
as to their validity. So we give here a short description of the colour pattern of adult
males:

-Aphyosemion batesii from Cameroon has two broad margina bands on the caudal
fin. They are separated from the central part of the fin by a narrow red band. In
addition the anal fin has a very broad yellow band, which is separated from the
middle of the fin by a considerably narrower red band. Individual specimens may
haveavery weakly devel oped yellow marginal band ontheupper edgeof thefin. The
ana fin has aregular red pattern and the yellow band is absent.

-Aphyosemion splendidum from Zaire and the northwest of the Republic of Congo has
amore slender body and fins with longer extensions. As with Aphyosemion kunzi
thecaudal finhasonly alower marginal yellow band. Theanal finisbordered yellow
in the outer area

Rapba & PurzL (1977) give alocality for Aphyosemion batesii in a marsh south of
Mbalmayo in Cameroon and for Aphyosemion kunz in amarshy stream on the western
outskirts of Koumaméyong in Gabon.

In 1991 GreLL and EserL discovered Aphyosemion kunzi and Aphyosemion exiguum
inthevillage of Ayén, south of Djoum on the border with Gabon. On thefollowing day,
between Ménguém, and Mvengué, they once again found Aphyosemion exiguum, but
this time with Aphyosemion batesii.
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WacNEer and WenpeL found in the village of Latta about 17 km east of Makokou
Aphyosemion kunz together with Aphyosemion cameronense, Diapteron georgiae,
Epiplatys neumanni and Hylopanchax silvestris. In 1993 Lecros, CerFONTAINE and
Egert found Aphyosemion spec. aff. cameronense Phenotype 7 and a male Aphyosemi-
on kunz in a stream 48.5 km west of Makokou.

Aphyosemion exiguum. This species, together with Aphyosemion bualanum and
Aphyosemion dargei, forms the subgenus Kathetys. We agree with Amier (1987) who
does not place Aphyosemion bamilekorum in this subgenus, as this species differs too
much from the others. Whil st Aphyosemion bualanum and Aphyosemion dargei inhabit
the savannas of Cameroon, Aphyosemion exiguum is the corresponding rainforest
speciesin the south of Cameroon, the extreme north of Gabon (onelocality!) andin the
Congo (onelocality byHuser!). Thisisasmall specieswhich canoccur ingreat numbers
in many streams.

Aphyosemion exiguum is notable for the numerous red diagonal stripes on the sides
of the body of the males. This feature is not found on any representatives of the
"'cameronense'-group, nor on any other species dealt with in this section. Itis possible
that this characteristic which is peculiar to Aphyosemion exiguum makesit possible for
the various species to live together, by preventing any aggression between males of
different species. Nevertheless the males of two or even three syntopic Aphyosemion
species do compete with each other to a certain extent, when they display to afemae
that isready to spawn. The characteristicsthat separate thefemalesare - compared with
the males - only poorly developed. Purely theoretically, this could lead to "mix-ups”, if
it came to mating of fish of different species. It isinteresting to note that the femal es of
Aphyosemion exiguum have in less distinct form the vertical striped markings of the
males. This may make them recognisable to males of their species as well as of other
species. How far nature has set up natural barriersbased onthe colour markingsof males
and also possibly of females, it isimpossible to say, owing to alack of observationsin
the wild and in the aguarium (the latter possibly of dubious validity?). Nevertheless it
would be worth carrying out series of experiments to find out more about the
intraspecific behaviour of Aphyosemion. Aphyosemion exiguum occursin the whole of
south Cameroon as far as the border with Gabon, together with Aphyosemion camero-
nense and some related phenotypes. However it has asyet not been found syntopic with
Aphyosemion obscurum. Rappba (1971) mentions a stream 8 km south of Sangmélima
containing Aplocheilichthys camerunensis, Aphyosemion exiguum and Aphyosemion
cameronense as well as another stream near Nsomi on the Sangmélima-Y aoundé road.
In this latter stream were Aphyosemion batesii, Aphyosemion exiguum and Aphyose-
mion cameronense. During their Cameroon trip from 31.12.1978 to 12.1.1979 Heine-
mMANN and Lenz found Aphyosemion exiguum together with Aphyosemion cameronense
in a stream 33 km west of Sangmélima on the Ebolowa road between Zoébefam and
Meyos. In the literature there are numerous examples of Aphyosemion exiguum and
Aphyosemion cameronense being found together.
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Male Aphyosemion kunz "GBG 92/13"

Female Aphyosemion kunz "GBG 92/13"
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Male Aphyosemion exiguum

Femae Aphyosemion exiguum
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Aphyosemion bochtleri and Aphyosemion herzogi. Originally both forms were
described as separate speciesin one publication. For along time these were considered
as such, but in recent years different authors have begun to consider Aphyosemion
bochtleri as a subspecies of Aphyosemion herzogi (i.e. Aphyosemion herzogi herzogi
and Aphyosemion herzogi bochtleri) or even only a colour form. In thislatter case, the
name Aphyosemion bochtleri would have to be dropped for reasons of priority -
Aphyosemion herzogi being described earlier in the publication.

This point of view is supported by aform caught on 10th January 1986 by WAGNER
and WEenDEL in north Gabon in the village of Bindzima (Bidzima) about 13 km south-
west of Bibassé (Bibas) on the road to Sam (GWW 86/18). The collectors call them a
transitional form between Aphyosemion herzogi and Aphyosemion bochtleri.
Unfortunately the fish from thislocation did not survive the journey back to Europe, so
nothing can be said about their systematic position.

Aslong ago as 1977 Hueser mentions the presence of aform related to Aphyosemion
herzogi, which he calls Aphyosemion spec. aff. herzogi. The fish pictured in the first
description of Aphyosemion mimbon show points of similarity with Aphyosemion
bochtleri, but at the same time differs from it quite considerably.

In January 1993 Lecros, CerFONTAINE and EBerL managed to find localities of this
form onthewestern edge of the'Montsde Cristal' in north Gabon. Some specimenswere
brought back to Europe (Aphyosemion spec. aff. herzogi "LEC 93/22" and "LEC 93/
23"). It may be possible in due course to study this form scientifically and carry out
crossing experiments, in order to clarify its relationships.

GrELL (1993a) describes where and how he caught various forms in the north of
Gabon. He shows their variability in some colour photographs. This article can be
warmly recommended to the interested reader.

AwmiIEeT (1987) showsacolour picture of an Aphyosemion malethat he had found with
Aphyosemi on cameronensein A sseng between Nyabessan and Maanin south Cameroon,
in December 1979. This form he called Aphyosemion herzogi, but there are distinct
differences in colouration between it and the fish from the terra typica of this species
near Zomoko in Gabon. This makes the situation appear more complicated.
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To clarify this situation fish need to be collected and more detailed research carried
out. Without wishing to commit ourselves, we tend to follow Rappa, who described
Aphyosemion herzogi and Aphyosemion bochtleri as separate species. At the sametime
we accept theform first discovered by Huser asAphyosemion spec. aff. herzogi, inview
of the peculiarities of its colouration. We agree with Amier (1987) in including al the
species and forms related to Aphyosemion herzogi in the "Aphyosemion herzogi®-
group.

The representatives of thisgroup are distinguished by aslim and slender body shape.
In addition the caudal finis almost always evenly rounded. Individual males appear to
have adightly divergent form of the caudal fin, in that only slight differencesfrom the
rounded shape can be observed. When one considers the femal es of thisgroup, it isnot
just the body shape which distinguishes them from other Aphyosemion. In addition the
females have - compared with other females of the genus - a surprisingly intense body
colouration. The unpaired fins and pectorals have irregular red spots and on the flanks
there is a pattern of irregular dark spots, giving the impression of marbling.

As mentioned with Aphyosemion exiguum, this divergent colouration of the females
might facilitate the co-existence with the species of other subgeneraand speciesgroups
in the biotopes.

Aphyosemion herzogi and Aphyosemion bochtleri were discovered towards the end
of the very successful collecting trip in north Gabon made by Wolfgang Herzoc and
Franz BocHTLER, and it was after them that the fish were named.

Aphyosemion herzogi wasfirst discovered near Zomoko, which liesto the north of the
Lalara crossroads. This strain is still today distributed in the hobby under the name
"Zomoko". This speaks for the use of precise locality naming for the maintenance of
pure strains (see page 11!). Itsdistribution areastretchesfrom LalaraviaMitzic to Sam,
where it occurs together with Aphyosemion cameronense with the usual colouration of
thisarea. Leaving Sam, Aphyosemion herzogi might also occur south of thisroad inthe
‘Monts de Cristal'. It is not until one goes further to the west that one finds HUBER's
Aphyosemion spec. aff. herzogi. It represents an extreme "yellow" coloured species,
which presumably hel ps separateit from the"blue" speciesAphyosemion camer onense.

On 7th January 1993 L ecros, CerrFoNTAINE and EBerL found numerous Aphyosemion
cameronense and a single male Aphyosemion herzogi ("LEC 93/1") in aremote forest
stream 2.8 km west of Laboka between Lalara and Koumaméyong. Despite intensive
efforts no other specimens of Aphyosemion herzogi could befound. In July of the same
year Passaro and Eserc fished in asmall tributary of the Amvéné on the private road
from Zomoko to Oveng. They found afew specimens of Aphyosemion herzogi ("PEG
93/15"), but no Aphyosemion cameronense. This seems to show that it may well be
possible to find the two species in the streams, but they appear to choose different
biotopes. Thiswould mean that onewould haveto look inlonger stretchesof thestream,
if one has happened to find odd specimens of Aphyosemion herzogi.
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Male Aphyosemion herzogi "Zomoko", raised by Karl-Heinz L uke

Male Aphyosemion spec. aff. herzogi "LEC 93/23"
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Aphyosemion bochtleri "GWW 86/11"

Female Aphyosemion bochtleri "GWW 86/11"
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The terra typica of Aphyosemion bochtleri isasmall stream about 300 metres north
of Mintoum ontheroad from Ovan to M akokou (in addition Aphyosemion cameronense
and Epiplatys neumanni were also found here). For along timeno fish from thislocality
were available in the hobby, until Wacner and WenpeL found this stream again in
January 1986 and brought back the strain " GWW 86/11". The male of strain "GBG 92/
19" illustrated in GreLL (19933, page 68) bears avery close resemblance to the fish of
the locality just mentioned.

According to Gasrers, the other known localities are:

-A stream near Essenkéllé, 52 km west of Makokou: Aphyosemion bochtleri,
Aphyosemion cameronense, Aphyosemion kunz, Aphyosemion punctatum and
Diapteron georgiae.

-A stream 68.5 km west of the Makokou Catholic Mission on the road to Ovan:
Aphyosemion bochtleri, Aphyosemion cameronense and Diapteron fulgens.

If the strains of both speciesdistributed in the hobby are compared, it will be seenthat
with Aphyosemion herzogi basically yellow colours predominate, and the caudal finis
asymmetrically coloured. With Aphyosemion bochtleri, on the other hand, blue colours
dominate, and the caudal fin is symmetrically coloured.

Within its distribution area between Makokou and Ovan, Aphyosemion bochtleri
occurs together with Aphyosemion cameronense, Aphyosemion punctatum, Aphyose-
mion kunzi, Epiplatys neumanni and the Diapteron species cyanostictum, fulgens and
georgiae.

The females of this speciestoo have a"marbled" body colouration like Aphyosemion
herzogi and Aphyosemion spec. aff. herzogi from the Monts de Cristal.

Aphyosemion loennbergii. Thisisthe only species of the subgenus Chromaphyose-
mion that has to date been found together with a representative of the "cameronense”-
group. Thesearein general speciesthat inhabit the coastal plains of the countries Togo,
Bénin, Nigeria, Cameroon, Equatorial Guinea and Gabon. Aphyosemion loennbergii
penetrates relatively far away from the coast to the rise of the inland plateau in
Cameroon. Near Pouma it meets Aphyosemion amoenum, the only species of the
"cameronense”-group to have left the inland plateau on the western side.

The male Aphyosemion loennbergii, as members of the subgenus Chromaphyosemi-
on, have four significant characteristics, which separate them clearly from other
subgenera and species groups:

-Thedorsal finis strikingly large and with an extension, the tip of which is a shiny

orange-yellow.

-The caudal finis bilobate, sometimes the central part is extended, the tips have the

same colouration as the dorsal fin.

-On the sides of the body there are two dark longitudinal bars parallel to each other.

Depending on the mood of the fish, they are black to grey or almost invisible.

-The dorsal begins amost above the base of the anal fin.
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The last mentioned characteristic is also found on members of the subgenus
Raddaella, but their flanks have red markings, and both sexes lack the two dark
longitudinal bars.

The females have short, round and colourless fins, but the two longitudinal bars are
much more conspicuous than arethe males. Moreover theintensity of these barsisless
dependent on the mood of the fish. We have here a characteristic of the females
colouration, which enables them to be distinguished immediately from females of the
"cameronense"-group. There are many examples of biotopes around Pouma, in which
Aphyosemion amoenum and Aphyosemion loennbergii have been found together:

-"C 89/22": astream, which crosses the Pouma-Sakbayémé road at Nkonga, about 6

km north of Pouma.

-"C 89/46": in the village of Biang (Bihiang) about 3 km north of Pouma.

-"EMS 90/8": the 'Lababaga stream near Sonmayo, south-east of Sakbayémé.

-"EMS90/9": astream near Log Bako'o, about 5 km east of Pouma south of the 'Axe

lourd'.

-"EM S90/10"; astream about 100 metres south of Ndoupé onthe'routeancienne' east

of Pouma.

We can therefore assume that in this region both species can be found in almost all
bodies of water suitable for killifish. It has been established that there were large
numbers of both speciesin all the streams just mentioned. This leads one to conclude
that they have partly differing requirements and thus do not compete with each other
to any extent.

Aphyosemion punctatum. Thisspecieswasdiscoveredin 1971 by Gasrersand others
(locality: marshy stream near the Makokou Catholic Mission). They called it Aphyose-
mion striatum or Aphyosemion striatum ogoense. Then in 1974 BocHTLER and others
brought back fish from the samelocation with the code "G 10/74" (i.e. the 10th finding-
place of their trip). These fish were used by Rabpba and PurzL for the first description
of Aphyosemion punctatum.

In this publication the authors give another locality: "G 37/75", about 4 km east of the
(then) ferry across the Mvoum near Ovan, 100 km west of Makokou. Aphyosemion
bochtleri wasal so present, but thereisno mention of any member of the"cameronense'-
group. Besides the cases mentioned on the previous page of the three species Aphyose-
mion bochtleri, Aphyosemion cameronense and Aphyosemion punctatum occurring
together, weknow of morelocalities, in which asimilar combination of specieshasbeen
shown to occur:

-"GBG 92/16" with Diapter on fulgens and Aphyosemion camer onense (according to

GrELL, 1993b).

-"LEC 93/6": 39 km west of Makokou, 'Otong Etougé' stream near Adoué, Aphyo-

semion cameronense, Diapteron georgiae and Epiplatys neumanni.

-"LEC 93/7": 48.5 km west of Makokou on the N4, Aphyosemion kunz (just one

mal e), Aphyosemion spec. aff. camer onense Phenotype 7, Aphyosemion punctatum,
Diapteron fulgens and Epiplatys neumanni.
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Male Aphyosemion loennbergii "C 89/21"

Female Aphyosemion loennbergii "C 89/21"
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Aphyosemion punctatum "LEC 93/7"

Femae Aphyosemion punctatum "LEC 93/7"
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-"LEC 93/8": 55 km west of Makokou in the 'Mévomé' stream near Bissobilam,
Aphyosemion cameronense and Aphyosemion punctatum.

Thisis a species with numerous more or less regular red spots on blue-green flanks
(punctatum = spotted). Depending on the locality and individual fish, there are on the
sides of the body two or three rows paralel to each other.

In the past this pattern feature led to the names mentioned above of "Aphyosemion
striatum" (= striped Aphyosemion) and Aphyosemion striatum ogoense. To start with
it was believed that the fish was the genuine Aphyosemion striatum of the coastal plain
of Gabon. When differences with this species were proved, the name Aphyosemion
striatum ogoense was used and the form considered as a subspecies of Aphyosemion
striatum.

Asamatter of fact the wild fish from locations "LEC 93/6", "LEC 93/7" and "LEC
93/8" were very regularly spotted, thus giving the impression of a horizontal striped
pattern.

A photograph in Rapba & PurzL (1977, page 30) shows awild pair from collecting
place"G 37/75". The male has very few red spots on the flanks and they form aregular
and unbroken row. Although the upper row givesthe impression of azig-zag band, the
lower red band is missing. In addition the totally different fin markings as well asthe
syntopic occurrence clearly exclude the possibility of the species belonging to the
"'cameronense”-group.

Itisaproblem even for killi-expertsto separate the females of Aphyosemion puncta-
tum from the relevant representatives of the "cameronense”-group at a location. The
experiences of LeEcros, CErFONTAINE and EBerL in January 1993 showed that there are
no really obvious distinguishing features. Only when kept in the aquarium can females
of Aphyosemion punctatum be separated from female Aphyosemion cameronense by
making direct comparisons.

Between Ovan and Makokou a few locations were found in which the two species
occur together, but thereisapredominance of localities, where either only Aphyosemion
punctatum or arepresentative of the "cameronense”-group occurs. East of Makokou in
the direction of M ékambo, Aphyosemion punctatumappearsto increasingly replacethe
members of the "cameronense"-group. This seems to indicate that both species have
similar habitat requirements and only occur together where optimum conditions for
reproduction obtain. As far as we know, the centre of distribution of Aphyosemion
punctatumlies south-east of Makokou. Thismeansthat thelocations between Makokou
and Ovan can be thought of as a border area for this species.

In less suitable biotopes the better adapted form seems to succeed.

The close similarity of the females would support this hypothesis.

Aphyosemion raddai. Knowledgeable readers will wonder why this species is
discussed here and not in the chapter The Species of the " cameronense” -group. In
fact, after its discovery by ScHeer and the subsequent first description in 1975,
Aphyosemion raddai was stated to be a member of this group. Thetype locality lies at
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the junction of the Edéa-Y aoundé-Esékaroads. Rabpa (1971, pages 164 and 166) uses
the description "stream with a fast current in open land near the junction of the
Y aoundé-Edéa-Eséka roads”.

Since the end of the 1980s it has been impossible to find this collecting place again.
At thetime ScHeeL and Rabpa still used thedirt road from DoualaviaEdéato Y aoundé.
With the construction of the new asphalted 'Axe lourd' in 1987 and 1988, the old road
became increasingly difficult to negotiate. Asaresult it istoday no longer possible to
follow its route (as proved by EserL and othersin August 1990).

Subsequently some locations were discovered between Boumnyébél and Matomb
aong the 'route ancienne' and later the 'Axelourd'. After it was originally thought they
had caught Aphyosemion obscurum, ScHeeL recognised thedifferencesfromthisspecies
and described the new species in honour of Dr Alfred C. Rabba from Vienna.

Afterwards the specific name " Aphyosemion raddai amoenum" was used by many
authors, to stress the similarity with Aphyosemion amoenum. On closer examination,
however, it can be seen that Aphyosemion raddai has neither an upper nor alower red
band. These are very distinct features on Aphyosemion amoenum and on Aphyosemion
obscurum, which isAphyosemion raddai's neighbour to the east. A much more obvious
feature on the flanks of the males are four horizontal lines composed of closely spaced
red spots. All the lines are equally clearly developed, which is not the case with
Aphyosemion obscurumor Phenotypes 1, 4 and 9. The markingstoo of the unpaired fins
suggest the separation of this species from the "cameronense”-group: the dorsal and
anal fins have numerous longitudinal lines. Amier (1987, pp 115-117 and 240-242)
refers to these facts and deals with them in great detail. We agree with his arguments
and consider Aphyosemion raddai to be an isolated species, which has connectionswith
Gabonese species (Aphyosemion microphtalmum and perhaps even Aphyosemion
primigenium?).

On 19.8.1990 EgerL and others found near Log Bako'o, about 6 km east of Pouma,
in a stream south of the 'Axe lourd' Aphyosemion amoenum and Aphyosemion raddai
together with Aphyosemion loennbergii and Epiplatys sexfasciatus ("EMS 90/9").
What was predicted by AmieT (1987) was seen in the wild for the first time. GreLL and
EserL succeeded in visiting thislocation asecond timein August of the following year
and making the same observations again. If Aphyosemion raddai were arepresentative
of the "cameronense'-group, this would be the first case to date of two recognised
species of this group being found in the same biotope. Asin this case the requirements
of both species would be virtually the same, the weaker form would be ousted by the
stronger one. One can conclude from this that Aphyosemion raddai is not amember of
the "cameronense'-group. So AMIET'S view can be substantiated with arguments.

AmiEeT (1987) mentions too the stability of the colour pattern of Aphyosemion raddai
in the various location variants. In fact one of the authors found this species in atotal
of three locations but was unable to detect the usual degree of variations found in the
"cameronense”-group either between individual males or between the populations.
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Male Aphyosemion raddai "C 89/28"; this strain was found in Modé

A female of the same strain
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Male Diapteron fulgens

Male Diapteron georgiae
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The males of locality "EM S 90/1", a stream called 'Mayongo' near Lepku'um south
of Eséka, did not differ from the males of locality "C 89/28" near Modé north of
Boumnyébél, nor from the males caught near Log Bako'o in 1990 and 1991. The
distance from Modé to Lepku'um is 44 km as the crow flies.

Compared with strainsfrom the " camer onense'-group separated by similar distances,
the mal es of Aphyosemion raddai had practically identical colouration. Even though it
is difficult to distinguish females of Aphyosemion raddai from females of the "came-
ronense"-group, this species should not be placed in this group, in view of the facts
mentioned above. As has already been shown with Aphyosemion punctatum, it is
possible - even if rarely - to find females of two syntopic Aphyosemion species to
resemble each other closely, despite the difference in colouration of the respective
males. At the present time only one stream is known in which Aphyosemion raddai and
Aphyosemion amoenum occur together, but there is alwaysthe possibility that in future
further such cases will be found. A wide range of killifish fauna (Aphyosemion
amoenum, Aphyosemion raddai, Aphyosemion obscurum as well as Aphyosemion
cameronense and Aphyosemion bualanumin the south and north respectively) isto be
found between Poumaand Y aoundé, and therefore this areawould benefit from further
investigation carried out systematically.

Thegenus Diapteron. This comprisesfive species, which were earlier considered to
be a species group of the genus Aphyosemion. Then Huger & Seecers 1977 raised the
four species then known to subgenus level and so separated them from Aphyosemion.

Seecers (1980, page 115) states that, in view of the present information on the
distribution of these fish (Ivindo Basin in north Gabon) he supports their elevation to
therank of genus. Weherefollow thisview, sincesomeimportant factsand characteristics
- clearly presented in Seecers just mentioned - justify the separation of Diapteron from
Aphyosemion:

-Themaximum body sizeisat roughly 35t040 mm much lessthanthat of al currently

known Aphyosemion.

-The very colourful males have a colour pattern that isin contrast to that of all the
Aphyosemion: the basic colour of the flanksis red, over which there are blue spots
that vary in size and number, depending on the species and strains.

-The caudal fin begins almost above the first ray of the anal fin. Admittedly thisis
known in Fundulopanchax, Raddaella and Chromaphyosemion, but all these three
subgeneracan be easily distinguished from Diapteron by features such asbody size,
colouration, longitudinal bands in the flanks, way of life and long fin extensions.

-Seecers (1980, page 115) citesthe divergent surface structure of theDiapteron eggs
as a further characteristic to distinguish the genus from all Aphyosemion.

-In addition he states that as at present there is no known connecting link to
Aphyosemion, in other words there is no species midway between the two genera.

-In the 1970s, between Ovan and Makokou, two Diapteron species were discovered
together in the same stream (BocHTLER and Gaspers, according to Rabpa & PurzL,
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1977). This has so far not been observed with Aphyosemion, which, when found
together, have alwaysbeen membersof different subgeneraor speciesgroups. Inthis
casethey never have exactly the same requirements, aswould two speciesfrom one
subgenus or species group.

Diapteron georgiae was described by L AmBerT & GERry in 1968. Thetype locality is
situated near Bélinga north-east of Makokou, from where only Aphyosemion spec. aff.
camer onense Phenotype 4 is known at present. However, Diapteron georgiae has also
been caught at numerous locations along the Makokou-Lalara road together with
various representatives of the "cameronense”-group.

The most westerly known locality isabout 18 km west of Koumaméyong on the road
to Lalara, near the village of Matora ("PEG 93/14"), where Aphyosemion maculatum
was also found, in aform with striking yellow fin margins.

Gasrers and others give for their trip in 1974 the two following localities:

-160 km west of Makokou (about 7 km west of Koumaméyong) together with
Aphyosemion cameronense "yellow" (= Aphyosemion spec. aff. cameronense
Phenotype 5).

-Makokou Catholic Mission together with Aphyosemion punctatum and Epiplatys
neumanni.

In December 1975 Rapbba & PurzL (1977, page 25) then aso found Diapteron
georgiae at their locations 36 (terra typica of Aphyosemion maculatum), 38 and 41 .
HeiNEMANN & LEnz discovered in December two further localities of this species:
-3 km west of Makokou together with Aphyosemion cameronense, Diapteron

cyanostictum(!) and Epiplatys neumanni.
-55 km west of Makokou, behind Bissobilam, with no other killies.

Peter WacNERr and Roland WenpEeL fished very intensively the lvindo Basin during
their extremely successful trip in January 1986 and found Diapteron georgiae in the
following localities:

-"GWW 86/2", 17 km east of Makokou behind thevillage of L atta, withAphyosemion

kunz , Aphyosemion cameronense, Epiplatys neumanni and Hylopanchax silvestris.

-"GWW 86/3", 12 km west of Makokou with Aphyosemion cameronense, Aphyose-

mion punctatum and Epiplatys neumanni.

-"GWW 86/9", 68 km west of Makokou, with only one other killie: Epiplatys

neumanni.

-"GWW 86/10", 78 km west of Makokou with Aphyosemion cameronense and

Epiplatys neumanni.
-"GWW 86/11", in the village of Mintoum, with Aphyosemion cameronense,
Aphyosemion bochtleri (type locality) and Epiplatys neumanni.

-"GWW 86/12", 10 km east of Koumaméyong, one other killi-species, Aphyosemion

cameronense (Phenotype 5? No further data available).
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Diapteron cyanostictum has on the body and the fins numerous blue spots

Diapteron abacinum might be found with representatives of the " cameronense'-group
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The females of the genus Diapteron are difficult to separate

Epiplatys neumanni inhabits the whole of the lvindo Basin in north Gabon
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Besides these locations there are many others (Rabpa & PUrzL; Brown and others,
1990; GreLL (1993b); Lecros, CErRFONTAINE and EBeRL, January 1993 and others), for
reasons of space we cannot give them all here. It appears that this species generaly
occurs between Koumaméyong and Makokou.

Diapteron cyanostictum was also described from the area around Bélinga but from
adifferent stream. Thisspecieshasasimilarly largedistribution areabetween Ovan and
Mékambo. Weeven know alocality inthe extreme north-west of the Republic of Congo:
"RPC 153", 58 km west of Souanké, just before the village of Bempoko: Aphyosemion
splendidum (= kunz?), and Aphyosemion cameronense aswell as avery dark strain of
Diapteron cyanostictum in Huser, 1982, page 3.

In addition there is a strain with the code "GBN 88/29", whose location is given as
Sam, which lies between Mitzic and Médouneu on the border with Equatorial Guinea.
In contrast with all other Diapteron localities, this is far outside the lvindo Basin.
Despite the geographical distancefrom the nearest known locality of this species (about
130 km as the crow flies), thisis clearly the same fish.

Heretoo wewill give somelocalitieswith the namesof other killiesfoundin the same
stream, for example by Gaspers and others in January 1974:

-2 km east of the ferry over the Mvoum near Ovan with Aphyosemion cameronense

and Epiplatys neumanni.

-Approximately 20 km east of Makokou on the road to M ékambo behind avillage of
unknown name with Aphyosemion punctatum, Aphyosemion kunzi and Epiplatys
neumanni.

-13.5 km west of the Makokou Catholic Mission with Aphyosemion cameronense.

On the occasion of the trip mentioned on page 95, Heinemann and Lenz found this
Diapteron at the following localities:
-14 km east of Makokou with Aphyosemion punctatum, Aphyosemion kunzi and
Epiplatys neumanni.
-40 km south-east of Makokou behind the village of Mbandou with the same
combination of species.
-3 km west of Makokou with Aphyosemion cameronense.

Brown and othersin 1990 and GreLL (1993b, seven localities!) found this species. In
addition Lecros, CerrFoNTAINE and EBerL caught Diapteron cyanostictum at the two
following locations in January 1993:

-"LEC93/5", 14 kmwest of M akokou withAphyosemi on camer onense and Epiplatys

neumanni.

-"LEC 93/11", 5 km west of Ovan with Aphyosemion cameronense.

The great distances between these localities show that thisis the Diapteron species
with the widest distribution area. At the majority of the locations Aphyosemion
cameronense or another member of this group was found.
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Diapteron cyanostictum hasin the past been found with Diapteron fulgens aswell as
with Diapteron georgiae. Further collecting efforts east of Makokou might provide
information about the relationship with Diapteron abacinum

Diapteron fulgens closely resembles Diapteron georgiae in the colouration of the
males, with only the caudal fin having two marginal yellow to orange marginal bands.
In 1975 Rapba described this form as a subspecies of Diapteron georgiae (Diapteron
georgiaefulgenssensu RADDA, 1975). Thetypelocality is"A streamin therainforest
near Essenkéllé, 52 km west of Makokou". According to Rabpba & PurzL, 1977, page
25,in 1976 BocHTLER and Gaspers found Diapteron georgiae and Diapteron fulgensin
one and the same stream, which is why these authors consider the two forms to be
separate species. In January 1974 Gaseers and othersfound this speciesnear Essenkéllé
(later RappA's type locality) with Aphyosemion bochtleri, Aphyosemion punctatum,
Aphyosemion kunzi, Aphyosemion camer onense and Epi platys neumanni. 68.5 km west
of the Makokou Catholic Mission they found it on the road to Ovan with Aphyosemion
bochtleri and Aphyosemion cameronense.

Heinemann and Lenz found two further localities of Diapteron fulgens:
-15 km west of Makokou (with no other killies).
-41 km west of Makokou with Aphyosemion cameronense and Epiplatys neumanni.

GreLL (1993b) reports atotal of three localities of this species, where in addition the
following occurred: Aphyosemion punctatum, Aphyosemion kunz, Aphyosemion bo-
chtleri, Aphyosemion cameronense and Epiplatys neumanni ("GBG 92/16", "GBG 92/
18" and "GBG 92/19").

Lecros, CerrFoNTAINE and EserL found the two following streams with Diapteron
fulgens in January 1993:
-"LEC 93/7", 48.5 km west of Makokou with Aphyosemion spec. aff. cameronense
Phenotype 7, Aphyosemi on punctatum, Aphyosemion kunz and Epiplatysneumanni.
-"LEC93/9", 60 kmwest of M akokou withAphyosemion camer onense and Epiplatys
neumanni.

Diapteron seegersi wasnot described until 1980 by Huser. It thusrepresentsthe most
recent species of thisgenus. Asat present only onelocality isknown, and it was chosen
asthetypelocality: "RPC 149: 35 km south of Sembé, on theway to M ékambo (Gabon)
beforethevillageof Gouanéboum, onapathto Gabon only passableby bicycle" inHuger
(1982). Actually thelocality liesin the extreme north-west of the Republic of Congoin
the border region with Gabon, which hydrographically belongs to the Ivindo Basin.
Huger (1982) describesthestream asvery sluggish with leaves covering the bottom, and
also with many armsleading off it. This stream therefore corresponds to the Diapteron
biotopes of the neighbouring region of Mékambo.

Found with it were Aphyosemion splendidum (Aphyosemion kunzi?) and Epiplatys
neumanni.

The" Aphyosemion cameronense” -group Page 99



The Accompanying Fauna in the Biotopes

Epiplatys esekanus has a very limited distribution area near Eséka in Cameroon

A female Epiplatys esekanus of the same strain ("Kéllé River")
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Episemion callipteron "GWW 86/20" from the type locality 6 km south of Bibassé

The females too differ considerably from those of the genus Epiplatys!
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Although no representative of the "cameronense’ was present, it is conceivable that
intheevent of future collecting trips, Aphyosemion cameronense or arel ated phenotype
might be found with this Diapteron, as in the surrounding area Huser discovered
streams containing Killifish, which he placed in Aphyosemion cameronense.

Epiplatys esekanus is a species which seems to have a very small distribution area
north of Esékain Cameroon. The type locality is the finding place for Aphyosemion
raddai already described on page 90 (ScHeeL, 1968). On 14.7.1989, near Ndoupé, afew
kilometres east of Pouma, LeGros, V Liav and EBert found Epiplatys esekanus together
with Aphyosemion loennbergii (*C89/29"). Aphyosemion amoenum, which isfoundin
large numbers in this region, was not present.

While Lecros and EserL after two weeks unfortunately had to return to Europe, Bas
Vv was able to stay for athird week and on 26.7.1989 he found Epiplatys esekanus
near Mbanga on the ‘route ancienne'. There were no other killies present.

At the moment thisEpiplatysisnot known from any locality inwhich arepresentative
of the "cameronense'-group has been found (Aphyosemion amoenum would be a
possibility), but we cannot exclude future findings in the event of intensive searches
between Pouma, Eséka and Boumnyébél. Thisis a distinct possibility.

Thisis suggested by the large number of locationsfor Aphyosemion amoenumin this
region, the syntopic presence of Aphyosemion amoenum with Aphyosemion loennber-
gii, or Epiplatys esekanus and Aphyosemion loennbergii or Epiplatys esekanus and
Aphyosemion raddai in their common terra typica. The last mentioned fish was also
found with Aphyosemion amoenum. It definitely seems that by these species similar
biotopes are popul ated.

Epiplatys neumanni wasfound in the Ivindo basin of north Gabon during the earliest
collecting trips and brought back to Europe (Gery, 1965; LamBerRT & GERyY, 1969;
Gaspers and others, 1974; HEINEMANN and BocHTLER, 1977; HEINEMANN and L enz, 1979;
Pap, 1980; WaGNER and WENDEL, 1986; GreLL in 1993b). Huser (1982) also mentions
populations of Epiplatys spec. aff. sangmelinensis from the north-west of the Republic
of Congo, which because of the hydrographic positions of thewatersinthe lvindo basin
might be placed with Epiplatys neumanni.

Numerous localities of this species have aready been mentioned in connection with
other killifish on the previous pages of this chapter, which is why we do not go into
greater detail here.

Because of therelatively dull colouration of both sexes, these strains have never had
a sufficient distribution in the hobby to ensure its permanent position in the tanks of
killie keepers. Originally thisfish was considered to be Epiplatys sangmelinensis, asno
big differences from this species from Cameroon were detected. But with time various
authors(ScHeeL (1974 and 1990),Rapbba (1977),Huser (1982),Berkenkampand others)
began to doubt theidentification of the Ivindo popul ations with Epi platys sangmelinen-
sis. This led to the use of the name Epiplatys spec. aff. sangmelinensis.
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Finally in 1993 Bercenkamp published the first description of this species, naming it
in honour of Dr. Werner Neumann. Astype specimens he chose fish caught by WAGNER
and WEenDEL at locality "GWW 86/2" (see page 95 under Diapteron georgia€) as well
as paratype specimens from various locations of HeEinemann and Lenz, Pap, HAarz and
others.

ThisEpiplatysisdistributed over thewhole of the lvindo basin from LalaraviaOvan,
Makokou and Mékambo into the Republic of Congo, as well as south of Makokou. It
occurs very commonly with Aphyosemion cameronense, Phenotypes5 and 7 aswell as
Aphyosemion maculatum, asweknow fromlocality "GBHL 96/18" (14kmwest of Ovan
with Aphyosemion punctatum and Diapteron georgiae).

Epiplatyssangmelinensiswasalready described by AHL in 1928 with theterratypica
"Sangmélima’. Today this locality can no longer be defined exactly because of the
imprecise data. Nevertheless all the various authors agree what Epiplatys is now
understood by this name.

Thisunfortunately rather plain speciesisfound in the south of Cameroon from about
Ebolowavia Sangmélimaand Mbalmayo to asfar as Y aoundéin the north, Akonolinga
in the north-east and Mintom in the south-east.

Many peoplewho havetravelled in Cameroon report onlocations, of whichweintend

to givejust afew here:

-RapbpA (1971) 8 km east of Sangmélima with Aphyosemion cameronense, Aphyo-
semion exiguum and Aplocheilichthys camerunensis (terra typica of the last
mentioned species) as well as from the eleventh finding place of this trip between
Mefomo and Ngoulmékong on the Edéa-Y aoundé road.

-HeinemaNN, LEnz and others from the second finding place of their trip in late 1978
early 1979: Etondo, 34 km east of Ebolowain the direction of Sangmélima; no other
killies present.

- GreLL and EgerL found on 8.8.1991 in the 'Otongbibé' stream near Avonbengon
(AmieT, 1987: Avonbengon) between Djoum and MintomEpiplatyssangmelinensis
together with Aphyosemion spec. aff. camer onense Phenotype 3 and thus confirmed
AwmieT's findings.

Episemion callipteron is also a species that has not been known for very long.
Specimens of this species were first caught by the Frenchman Hervé Gonin in the
'‘Ottomitan’ stream near Médouneu airport in north Gabon on 3.7.1983 (pers. comm. on
12.12.1993). However it was not subsequently described as a new species.

On 10" January 1986 Wacner and WENDEL, at the twentieth locality of their trip
("GWW 86/20"), about 6 km south of Bibassé between Oyém and Mitzic, discovered
Aphyosemion cameronense together with a hitherto unknown fish, which was later
described by Rabpba & PURzL asEpisemion callipteron. The generic name was created
from the terms "Epiplatys' and "Aphyosemion", to emphasise the position of this
species between the two genera.
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Here and there one comes across small waterfalls like this...

...or even rather larger!
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Infact it isaspecies that cannot be placed in either the genus Epiplatys or the genus
Aphyosemion. This is why we cannot follow the recent placing of the species into the
genus first mentioned. In addition the females are very strongly coloured, resembling
the males much more than is the case with Epiplatys

ThethreeKkillifish species with which we wish to end this section belong to the lamp-
eyes. It has been the general experience that these fish transport very badly, so that they
have only rarely been imported and consequently hardly ever kept in aquaria.

Their preferred habitats are flowing streams with clear water. Basically these fish
keep to the open water, where they show adistinct tendency to shoal. In thisway they
present no direct competition to Aphyosemion, Epiplatys or Diapteron, asthese species
always keep to near the banks of the streams.

Itis perfectly possible to observe lamp-eyesin the wild by standing on the bank of a
stream. Only ashort time after human disturbance these shoaling fish return to the open
areas of the streams, to "stand" in the current and wait for food that has been deposited
inthewater. In 1989 observations of thiskind were made by one of the authors between
Edéa and Mouanko (Aplocheilichthys macrophthalmus), in 1990 east of Edéa (Proca-
topus spec. "EMS 90/19") aswell aslocation "LEC 93/5" (Hylopanchax silvestris). It
seems that these species avoid standing water and thus prefer streams rich in oxygen.

One getstheimpression that in smaller streams these killifish occupy the ecological
niches of other shoaling fish, in this case the larger growing characin species of West
Africa

Aplocheilichthys camerunensis was described in 1971 by Dr Rappa (1971, pp 163
to 166) using specimens from a stream 8 km south of Sangmélima on the road to
Olounou. In addition Aphyosemion cameronense, Aphyosemion exiguum and Epipla-
tys sangmelinensis were also found there.

This small species (the total lengths of the type specimens came to 29 and 30 mm)
seem to be very rare in the wild, as in the literature available to us only two further
locations are named: localities 4 and 5 of HeinemanN and Lenz's Cameroon trip in
December 1978 and January 1979. These are in the village of Essangmvout, 35 km
south-east of Sangmélima with Aphyosemion exiguum and two kilometres west of
Emvieng (48 km south-east of Sangmélima), with no other killiespresent. It isdistinctly
possible that Aphyosemion cameronense will be found in other streams around
Sangmélima, Djoum and Ebolowa, if the area is fished intensively.

Then we would find out more about whether this species prefers streams which are
toowide or fast-flowing for Aphyosemion and Epiplatys (whichissuggested by thethree
locations known at the present time).

Hylopanchax silvestriswas described by PoLL & Lameert in 1958. Sincethenit has
been but rarely imported. The genusHyl opanchaxwasfirst created by the same authors
in 1965, on the grounds of physical peculiarities. At the moment it does not seem to be
kept in the hobby.
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Thefollowing list of localities known today showsthat this speciesisfound together
with Aphyosemion cameronense on only extremely rare occasions. The reason for this
may be that the centre of distribution lies rather to the east of Makokou, where
Aphyosemion cameronense is increasingly replaced by Aphyosemion punctatum.

In December 1979 Heinemann and Lenz found six localities in north Gabon:

-11 km from the mission in Mékambo in the direction of Zoula with Diapteron

abacinum and Epiplatys neumanni.

-10 km south-west of Mékambo on the road to Makokou with Diapteron abacinum

and Aphyosemion kunz.

-14 km east of Makokou with Diapteron cyanosti ctum, Aphyosemion punctatumand

Aphyosemion kunz.

-40 km south-east of Makokou, behind the village of Mbandou with Diapteron

cyanostictum, Aphyosemion punctatum and Aphyosemion kunzi.

-3 km est of Makokou with Aphyosemion cameronense, Diapteron cyanostictum,

Diapteron georgiae (!) and Epiplatys neumanni.

-15 km west of Makokou with Diapteron fulgens.

WacNer and WenpEL found near Latta on 6th January 1986 Hylopanchax silvestris
with Aphyosemion cameronense, Aphyosemion kunz, Diapteron fulgens and Epiplatys
neumanni. At locality "LEC 93/5", mentioned on page 105, 14 km west of Makokou,
Aphyosemion cameronense, Epiplatys neumanni, Diapteron cyanostictum and also
Hylopanchax silvestris were identified.

GrEeLL (1993b) mentions three finding places for Hylopanchax silvestris:

-"GBG 93/2": with Diapteron cyanostictum, Aphyosemion punctatum and Epiplatys

neumanni.

-"GBG 93/4": south-east of Makébé with Aphyosemion punctatum.

-"GBG 93/20": with Aphyosemion bochtleri, Diapteron cyanostictumand Epiplatys

neumanni (afew kilometres west of Ovan; western distribution frontier?).

Plataplochilusspec. iswhat wecall alamp-eyerelated to thisgenuswhich was caught
by Lecros, CerronTAINE and EBerL in the village of Song in the 'Monts de Cristal' in
north Gabon on 13th January 1993. In two small bodies of water close to this stream,
which is about four metres wide, Aphyosemion spec. aff. herzogi and Aphyosemion
spec. aff. cameronense Phenotype 6 werefound (locality code"LEC 93/22"). Therewas
nosimilarity betweenthislamp-eyeandthestrainskept under thenameof Platapl ochilus
ngaensis "GWW 86/31" (13 km from Libreville towards Cap Estérias on the coastal
plain). Asit isnot possible to place it more closely within any other lamp-eye species
of the genera Plataplochilus or Procatopus, we call this form "Plataplochilus spec."!

The killifish listed in this section probably do not represent al the species that can
be found with members of the "cameronense"-group. For one thing there may be
collectingtripswhoseresultsareunknown or toolittleknown by us. Secondly, theremay
be differences in the naming of species when the collectors in question have different
opinions on the validity of certain species.
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We would not like to exclude the possibility of one or other species not mentioned
being caught with arepresentative of the "cameronense'-group. It is also possible that
species mentioned here may be reduced to synonym status.

Other Fish Species

When one is in south Cameroon and north Gabon looking expresdly for killifish of
the genus Aphyosemion, other fish speciesinevitably get caught. When people step into
the streams, these other fish may hide near the banks between the plants hanging in the
water from the vegetation on the bank and also in the leaves deposited in the stream
bottom.

Other fish species, on the other hand, flee into open water, where they cannot be
caught with the methods usually used for killifish. Collectively all these fish belong to
the cichlids, characins, barbs, bush-fishes, Mormyridae and further families of the
bone-fish. Asmentioned on page 77, welack detailed knowledge of thesefish. Sointhis
section we give afew localities of representatives of the " cameronense”-group with the
fish species previoudly found there. We refer to the literature available to us and
recommend the cited publications to the interested reader.

RaDpbpA (1971, page 160) showsapicture of arainforest stream eight kilometres south
of Sangmélima (terratypicaof Aplocheilichthyscamerunensis), where, on 15th January
1971, he caught, besides the killifish already mentioned, Barbus camptacanthus,
Barbusjae, Barbustrispilominus, Neol ebiasunifasciatusand al soCtenopomaansorgei.

Near Nsomi on the Sangmélima-Y aoundé road he also found a similar combination
of speciestogether with Aphyosemion cameronense, Aphyosemion batesii and Aphyo-
semion exiguum (collecting place No 10).

In the same publication (page 162) Rapbpba mentions further species like Hepsetus
odoé, Barbuscallipterus, Barbusguirali, aswell asrepresentatives of thegeneraGarra,
Ctenopoma, Pelmatochromis and Eleotridae, Cottidae, Amphilidae, Clariidae and
Mormyridae. Rabpa (1971) mentionsin additionBarbusaff. hol otaenia, Auchenoglanis
spec. and Clarias for afew locations in north Gabon.

Other collectors such asHeinemann and Lenz (south Cameroon, north Gabon) aswell
asGasrers and others (north Gabon) givereportsof numerousbarb and characin species
and al so catfish of the genus Synodontis, without going more closely into theindividual
species. Moreover Ctenopoma species seem to be found repeatedly. On one occasion
Gasrers mentions a characin that resembles the Congo characin. This would suggest
Micralestes acutidens Peters, 1852.

Huger (1982, page 3) mentions the fish species that he found with Aphyosemion
cameronenseinthenorth-west of the Republic of Congo ("RPC 150", "RPC 151", "RPC
152", "RPC 153"): Barbus jae Parauchenoglanis guttatus, Ctenopoma nanum,
Ctenopoma spec., Clarias spec., Nannochromis dimidiatus, Mastacembelus batesii, a
Mormyridae species and a Characoides.
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A comparison of the many non-killifish caught in south Cameroon and north Gabon
with the illustrations in the Aquarium Atlas Vol |, pp 217 to 223, suggested to one of
the authors that the fish might be the species Arnoldichthys spilopterus BouLENGER,
1909, Brycinus imberi Peters, 1852, Brycinus longipinnis GUNTHER, 1864 or the
Micralestes acutidens already mentioned. But we cannot guaranteetheseareall correct.

The pictures there of Barbus holotaenia BouLencer, 1904 and Barbus callipterus
BouLENGER, 1907 seem to represent barb species that were present in abundance in the
streams fished. They would confirm the data given by the authors mentioned above.

The photographs in the Aquarium Atlas Vol | suggest that Chromidotilapia finleyi
TreEwAvVAS, 1974 might occur in south Cameroon at least in some biotopes, which could
also be true of Chromidotilapia guentheri.

With the fish mentioned of the family Mormyridaeit might be aquestion of the genus
Gnathonemus, but we cannot give any data on this species.

Knife-fish too, possibly of the genus Xenomystus and above al close to the species
Xenostymus nigri, as well as a specimen with a great resemblance to the genus
Mastacembelus were found by one of the authors here and there in the streams with
members of the "cameronense"-group.

Most of the species mentioned in this section are considerably larger than the
Aphyosemion species, whichiswhy itismoredifficult to transport them. When they are
caught with killies they are put back into the stream straight away. In any case they do
not belong to the species actually being sought. That is why we had no opportunity to
import and photograph any of these non-killies. Anyoneinterested in these fish should
therefore refer to the literature quoted.

The always inquisitive and friendly children know many streams with a wide variety
of fish. It isvery sensible to let them take you to them.
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In the previous chapter we talked about the killifish which have been found with
representatives of the "cameronense”-group in the same stream. The fish discussed
were of the genera Epiplatys, Episemion, Diapteron as well as the lamp-eyes. These
include species with marked differences in body shape as well as dissimilar markings
onthefinsand flanks. Because of the different requirementsfor themto thrive, they do
not compete directly with the species and phenotypes around Aphyosemion camer onen-
se, but they do prefer the same or similar biotopes (“indirect competition™).

A characteristic of all members of the "cameronense"-group is their occupation of
identical or very similar ecological niches. These fish have therefore adapted to certain
environmental conditions (temperature, depth of water, food, hiding places, enemy
threats, spawning sitesand so on), which are not so successfully used by other fish. This
principle can be applied to the genera, subgenera and species groups mentioned.

Outsidethe distribution area of the "cameronense”-group, there arein the rainforests
of Cameroon, Gabon, Equatorial Guineaand the Republic of Congo countless biotopes
with environmental conditions, which would suit the representatives of the "camero-
nense"-group but which are occupi ed by other Aphyosemion species. Inthese placesthe
corresponding ecological niches were taken by similar subgenera or species groups.
Thisiswhenwe speak of "direct competition”. Inthis chapter wewant to say what these
killifish are and where as far as we know there are clear distribution frontiers.

The precise knowledge of the situation regarding the distribution frontiers makes
possible the conclusion that ahuge selection pressureis exerted on the" cameronense'' -
group from outside, which in thefinal analysis could be an explanation for the extreme
variability of the species and phenotypes. Similar observations have also been made
covering other subgenera and species groups of the genus Aphyosemion. In thischapter
wewill "circle" the "cameronense'-group from Pouma outwards in clockwise fashion
and briefly mention the Aphyosemion species which in our opinion compete directly
with the "cameronense'-group. Cases of "indirect competition”, according to our
definition, are Aphyosemion loennbergii, the genus Diapteron, the "herzogi"-group,
the subgenus Raddaella, all the Epiplatys, Episemion callipteron and the lamp-eyes;
that isto say, all the killifish dealt with in the previous chapter with the exception of
Aphyosemion punctatum. This special case will be discussed again in this chapter.

Aphyosemion edeanum. This species was first described by AmieT. To begin with it
had been considered by almost all authors to be Aphyosemion ahli (some still hold to
this today!). In 1974 ScHeeL had established differences in the chromosome counts
between the populations east of Edéa (now Aphyosemion edeanum) and Aphyosemion
ahli to the north and west of this town. AmieT fished this areaintensively and realised
that between Edéa and Pouma as well as south of Edéaaform of the "calliurum/ahli®-
group occurswith amarked differencein colouration. He then gavethisfish the specific
name "edeanum’ (after the town of Edéa).
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In the first description (Amiet, 1987, pp 98 to 101 and 223 to 226), the author gives
several locations at which he found the type specimens. In 1989 Lecros, Viiam and
EserL, with the help of Guy CLAavEAU, managed to visit one of theselocations 18 km east
of Edéa on the 'Axelourd' to Y aoundé. From there they brought back some specimens
of Aphyosemion edeanum"C 89/31" to Europe. In 1991 too, GreLL & EserL visited this
place and brought back fish of both sexes.

A comparison of the females from this locality with females of Aphyosemion ahli
"Cellucam" (about 30 km distant asthe crow flies!) shows definitively that they aretwo
different species, whichwas confirmed by GreLL's photographs. Aphyosemion edeanum
is found from Edéa along the 'Axe lourd' to shortly before Pouma, where the most
westerly locations of Aphyosemion amoenum lie. Asarepresentative of the"calliurum/
ahli"-group, Aphyosemion edeanum prefers the waters of the coastal lowland of
Cameroon. Aphyosemion amoenum, on the other hand, should in fact, as a member of
the "cameronense'-group, prefer the inland plateau. However this species managed to
leave the plateau and settle in some streams bel ow the "falaise” (French for land-drop).
It is interesting that Aphyosemion loennbergii was found both with Aphyosemion
edeanum (AmieT, 1987, severa localities, confirmed by various collectors) and with
Aphyosemion amoenum (page 87)! This is in our view a clear indication that both
species replace each other, and are thus in direct competition with each other.

The climate east of the "falaise" gets harsher, and this, together with the rise in the
terrain, probably prevents Aphyosemion edeanum from advancing eastwards. Thus
Aphyosemion amoenum was able to leave the plateau. Might it be that Aphyosemion
amoenum is extending westwards and displacing Aphyosemion edeanum?

In our view a deciding factor is the fact that Aphyosemion edeanum represents a
"small" species. It obviously belongs to the "calliurum/ahli"-group, but it can be
distinguished from the other speciesonly on close examination (unique markingsonthe
anal fin within the group). In addition the distribution areais very limited (maximum
60 km as the crow flies between the furthest localities, according to AmieT, 1987).

When ArHyosEMION AMOENUM iS considered, parallels can be drawn: differences in
colouration from Aphyosemion cameronense (yellow caudal peduncle) as well as a
small distribution area (maximum 40 to 50 km diameter).

Thissimilarity could becaused by thefollowing effect: whenthe speciesof two species
groups meet, the competition in the biotopes would be drastically increased by the
distribution at the edge of the species group in question combined with the intensive
contact with another species group. Thiswould mean an automatic rise in the selection
pressure and encourage the variability of the populations.

Another factor which should be considered is the influence exerted by geological
factors such as hydrographic systems and watersheds.

Inthis connection it would be very interesting to carry out crossing experimentswith
different pure populations of both species, in order to get information about the
variations in the chromosome counts in such small distribution aress.
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Map of the Edéa-Pouma region, where Aphyosemion edeanum and Aphyosemion
amoenum meet

Aphyosemion spec. aff. bualanum Phenotype G. Awmier (1987) for the first time
defines three phenotypes (1,2 and 3) for the "cameronense”-group, in order to point to
differing characteristicsin colouration. In the samework he a so splitsthe very variable
species Aphyosemion bualanum AHL, 1924 into phenotypes, which he labels with
letters (A, B, C, D, E, Fand G).

In January 1982 hefound in Ibaikak a population related to Aphyosemion bualanum,
which on account of peculiaritiesin colouration he calls "Phenotype G". He gives the
robust body build aswell asthevery broad red vertical bandsontheflanksand thecoarse
patterning on the unpaired fins as features that distinguish it from all other phenotypes
of Aphyosemion bualanum.

Thisvillage lies in the drainage of the Djouel, a northern tributary of the Sanaga. In
this area one finds dense rainforest, which is not usual for Aphyosemion bualanumin
the true sense (see under Aphyosemion exiguum, page 79).

Ibaikak (Ibaykak) is situated on the road going east from Sakbyémé. Travelling from
Edéa to Pouma on the 'Axe lourd', one then turns north in the direction of Ngambé.
Immediately after Sakbayémé a bridge crosses the Sanaga. Directly after this bridge a
road |eads east towardsK ahn (Kan). After about 26 kilometresonethen reaches|baikak,
which lies about 7 kilometres as the crow flies from the northern bank of the Sanaga.
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Male Aphyosemion bualanum "Ntui" with the distinct vertical markings

Here afemale of this very attractively coloured strain
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Wild male Aphyosemion microphtalmum "PEG 93/20" from Méla

Thisis awild female from the same finding place
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Although thislargest river in Cameroon divides the distribution areas of Aphyosemi-
on bualanum (for us in the broader sense, i.e. Amier's Phenotypes A-G) from the
"cameronense"-group, the two do come very close geographically. Until 1991 no
locality for amember of the" cameronense”-group wasknown north of the Sanaga. Then
GreLL and EBerL crossed thisriver at Sakbayéméto get to | baikak. Technical problems
with the engine of the hired car forced their return (against their will!) at the village of
Ngong Mkak. Only about 6 of the required 26 kilometres to the actual objective of the
journey had been covered, but the collectors neverthel esswanted to fish astream before
the return journey to Edéa. The villagers of Ngong Mkak were very friendly and
complied with afor them strange request to lead the Europeans to a stream, in which
Aphyosemion amoenum were swimming ("CGE 91/13"). Thus a representative of the
"cameronense"-group was found for the first time north of this river.

The short distance between Ngong Mkak (Aphyosemion amoenum) and Ibaikak
(Aphyosemion spec. aff. bualanum Phenotype G) suggests that at |east the populations
of theformer speciesoccurring north of the Sanagaare placed "under pressure" by those
of the latter, as we have aready assumed for Aphyosemion edeanum

Wecan concludefromthisthat theform related toAphyosemion bualanumdiscovered
by AmieT inlbaikak takesover the ecol ogical role of Aphyosemion amoenumto thenorth
of where the two species mest.

Further searches along the Sakbayémé-Kahn-Ibarkak road and northwards towards
Ngambéwould certainly produceinteresting information onthishardly touched region.

The Sakbayémé-Ngambé-Ibaikak region north of the Sanaga

Page 114 The" Aphyosemion cameronense” -group



Killifish that Replace the Representatives of the " cameronense” -group

Aphyosemion spec. aff. bualanum Phenotype E. Under this name Awmier (1987)
includes the populations of Aphyosemion bualanum which occur to the north and east
of Yaoundé. The males have the typical vertical striped pattern on the flanks and have
yellow and orange red marginal borderson the dorsal and anal fins (absent in Phenotype
G). According to hisdefinitionthe strains"Ntui" and "Diang" bel ong to this phenotype,
plus al the populations in the vicinity of these towns.

Ntui lies 60 kilometrers north of Yaoundé. There the climate is significantly drier
than in the area of the capital. As aresult the rainforest is replaced by savanna or dry
woods, thetypical vegetation for Aphyosemion bualanumin the broader sense. Thelack
of rainforest no longer makes it possible for members of the "cameronense'-group to
find suitabl e biotopes. Thisgroup isthus replaced by Aphyosemion spec. aff. bualanum
Phenotype E.

Diang is a small place about 40 kilometres west of Bértoua on the road to Nanga
Eboko. AmiET (1987) assumesthat there are popul ations of this phenotype between Ntui
and Diang, which link these two. GreLL & KoHLER (1992) report on two localities
between the two places named. During their trip in January 1990 they did in fact find
fish of this phenotype ("GKC 90/19" and "GK C 90/20": "large, blue-yellow; broad red
stripes; yellow-orange fins'). Amier's conjectures were confirmed.

Despite the quite different vegetation in the area compared with Y aoundg, it can be
said that Aphyosemion spec. aff. bualanum Phenotype E takes over the ecological role
of Aphyosemion obscurum, which occurs only to the west and south-west of Y aoundé.
The higher terrain, the lower rainfall and the greater variation between day and night
temperaturesare probably al factorsthat prevent membersof the " cameronense'-group
from advancing into the distribution area of this phenotype of Aphyosemion bualanum.

Asthe map on page 115 shows, there are around the capital of Cameroon many good
quality roads, so that it would be very easy, with planned fishing, to fill the gaps that
still exist between Y aoundé and Ntui. Information is lacking on the Aphyosemion that
directly adjoin Aphyosemion obscurum and on the pressure exerted on it by Aphyose-
mion edeanum and Aphyosemion spec. aff. bualanum Phenotype G acting on Aphyo-
semion amoenum in the west.
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AmIeT (1987) shows a male each of Aphyosemion cameronense and Aphyosemion
spec. aff. bualanum Phenotype E, both of which he caught near Diang in March 1985.
But hedoesnot givethe preciselocalities, sowe cannot say at present whether thesetwo
populations are found sympatrically. The two forms come very close geographically
here, which indicates that in the Bértoua and Diang area they mutually replace each
other.

Aphyosemion wildekampi. In 1973 this species was described by Berkenkamp with
the type locality "Diang". This seems to be the same Diang near which Aphyosemion
cameronense and Aphyosemion spec. aff. bualanum Phenotype E were found. We have
no information on the exact locality.

Further strains are known: the "Bértoua’ populations and "GKCAR 90/6" and
"GKCAR 90/7". Thelast two were imported from the rainforest of the Central African
Republic by GreLL and KoHLER in 1990.

The basic body colour of the malesis greenish with regular red spots, which appear
to form three horizontal lines when they are very numerous. The ground colour of the
unpaired fins is yellow, and they have margina red bands.

The females on the other hand are scarcely distinguishable from those of the
"'cameronense”-group.

If one bears in mind that Aphyosemion cameronense and Aphyosemion wildekampi
come very closeto each other near Diang, oneis struck by many shared featuresin the
colouration of the male and female Aphyosemion wildekampi and Aphyosemion
punctatum. Thisled Amier 1987 to place the two species together in the " wil dekampi"-
group.

Atlocality "GK CAR 90/6" Aphyosemion exiguumwasal sotobefound. Itsappearance
was described by the collectors (GreLL & KoHLER 1992, page 35) as"small, red-yellow;
fins pointed, yellow-red". Thus this population of Aphyosemion exiguum cannot be
separated from those that have been found on numerous collecting trips in the
rainforests of south Cameroon together with Aphyosemion cameronense and the
Phenotypes 3 and 9.

It appears that Aphyosemion wildekampi seems to prefer similar biotopes to Aphyo-
semion exiguum and so also to Aphyosemion cameronense. This would mean strong
competition with the latter species.

All the factors mentioned lead one to believe that Aphyosemion wildekampi - very
closdly related to Aphyosemion punctatum - has its centre of distribution in the
rainforests of the south-west of the Central African Republic and in the south-east of
Cameroon and between Lomié, Ngoila and Yokadouma it replaces Aphyosemion
cameronense and Aphyosemion spec. aff. cameronense Phenotype 3.

The huge area between these places named is not served with roads, so it has not yet
been possible to carry out planned searches there. We will have to wait along time for
this to happen.
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The results of Huger's collecting work (1982, page 3) also show that Aphyosemion
wildekampi replaces the Aphyosemion cameronense he found in the north-west of the
Congo Republic towards the north-east and east. L ocalities"RPC 145" (37 km north of
Sembé, Aphyosemion wildekampi) and "RPC 150" (18 km east of Souanké, Aphyose-
mion cameronense) are about 66 km as the crow flies from each other. This shows that
the two species come very close to each other here too.

A comparison of the killies located in this region shows that Epiplatys neumanni
(Huser: Epiplatys spec. aff. sangmelinensis) has always been caught with Aphyosemion
camer onense, whereas Aphyosemion wildekampi was alwaysfound to bethe only killie
species. Thisisin contrast to GreLL and KoHLER'S experiences in the Central African
Republic. Unfortunately it is not possible to compare the colourations of the "RPC"
strains of Aphyosemion wildekampi with the "GKCAR" strains, as none of the former
are kept in the hobby and so are not available.

Aphyosemion punctatum. This species can - as shown earlier - only be distinguished
from the "cameronense”-group by the colouration of the males, the femalesbeing very
similar. Onpp 87 and 88 we havegiven afew finding placesat which both speciesoccur.
On the other hand there are between Ovan and Makokou streamsin which only one of
the species has been caught. To the east and south-east of Makokou Aphyosemion
cameronense becomes rarer and rarer, and Aphyosemion punctatum seems to replace
it completely.

We have already listed some of thelocalities of this species known at present (that is
without Aphyosemion cameronense) to the east and south-east of Makokou, during the
discussion of this species on pp 87 and 90, so we will not mention any more here.

It might be that both species occupy mainly the same ecological niches and occur
together where the optimum conditions prevail. Aphyosemion punctatum may advance
east and south-east into the distribution area of Aphyosemion cameronense, or the latter
species may extend in the opposite direction at the expense of the former.

Aphyosemion lamberti. Many locations in Gabon are known for this species of the
"elegans”-group, especially between Makokou and Okondja. In addition Aphyosemion
lamberti occursin the"Région des Abeilles’ on the K oulamoutou-Booué road (astrain
with this name has been imported). The most northerly finding place seems to be near
Achouka, afew kilometres south-west of Booué.

As Booué itself lies right on the northern bank of the Ogooué and Achouka on the
southern bank, Gabon's largest river seems to form the frontier between the "camero-
nense"-group and Aphyosemion lamberti. But experiences north of the Sanaga in
Cameroon teach us that such an obstacle need not be an insurmountable barrier.

Herzoc (pers. comm. 1992) found on the road from Booué to Koumaméyong a
population of the " cameronense'-group which he called " Aphyosemion cameronense
yellow". Hisdescriptionsof thebody colouration aswell asthe stressmade of theyellow
colouring indicate that the fish is Aphyosemion spec. aff. cameronense Phenotype 5.
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There are no precise data available on Herzog's exact finding place. And as fishing
attempts between Booué and Koumaméyong by GreLL (July 1992) as well as LeGros,
CerroNTAINE & EBerL (July 1993) produced no finding places with killifish, we cannot
determine the most southerly location of Phenotype 5 to the Ogooué and therefore to
Aphyosemion lamberti.

The distance from Achoukato Koumaméyong (locality "LEC 93/2" of Phenotype 5)
amounts to about 60 kilometres as the crow flies, but Herzoc's locality definitely lies
south of Koumaméyong, so that the smallest distance is certainly even smaller.

Near Booué Phenotype 5 and Aphyosemion lamberti come very close to each other but
are probably separated by the Ogooué

The region west of Booué is not served with roads, so we do not know how far
Phenotype 5 has been able to extend to the west or which species replace it.

The area south-west of Lalara (Aphyosemion cameronense according to Hugker, pers.
comm. December 1993) has not yet been very intensively searched. The only findings
so far available to us indicate that where the coastal plains begin Aphyosemion
gabunense gabunense and Aphyosemion striatum have been caught. Between the most
extreme localities of these species and Lalarathere are gaps which are still difficult to
fill. On the journey from Ndjolé in the direction of Lalara one travels for a part of the
way directly along the Ogooué, where very few streamsareto befound inwhichkillies
couldlive. Intensivecollecting effortscould producefurther divergent phenotypesinthe
transitional area from the coastal plain to the inland plateau.
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Aphyosemion microphtalmum. This species has been known for some time (first
description by LamBerT & Gery 1967). It has been found in many locations near
Libreville and at the transition from the coastal plain to the inland plateau.

PURrzL (1992, page 69) has a colour picture of an adult male which he found together
withPlataplochilusmiltotaenia south of Lambaréné. He call sthis speciesAphyosemion
escherichi, thus agreeing with Seecers (1988, pp 17 to 21). In view of inadequate
informati on onthesefish, wearekeeping the specific nameAphyosemion microphtal mum
for the time being. But Seecers' arguments are strong, so we do not exclude the
possibility of this name being invalid.

Along the light blue flanks there are horizontal rows of very close red spots
reminiscent of the impression of parallel lines produced in Aphyosemion raddai. The
unpaired fins have numerous red dots, which are regularly arranged in the central area
of the caudal fin andin the basal regions of thedorsal and anal fins. What is astonishing
to observe in this fish is the lack of variations in the body colouration of the males.

In January 1993, Lecros, CErRFONTAINE & EBERL found this species on the road from
Libreville airport to Cap Estérias, only about 4 kms from the coast as the crow flies
("LEC93/28")! In duly of the sameyear, oneof the collectors, together with G. Passaro,
again found Aphyosemion microphtalmum ("PEG 93/20") about 6 km south of Song
("LEC 93/22": Phenotype 6!). The males of both locations were indistinguishable from
each other.

Coming across a member of the "cameronense"-group and a typical coastal plain
species so close to each other shows that the frontier must lie between Mélaand Song.
Most probably Aphyosemion microphtal mum replaces Phenotype 6 on the coastal plain
where it beginsin the west.
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The lack of roads east of Cocobeach means that as yet it has not been possible to
investigate the killifish biotopes of this region or to acquire information about the
speciesthat occur there. It would certainly beinteresting to investigate the relationship
between Aphyosemion striatum and the representatives of the "cameronense”-group.

The little available data on the killies of Equatorial Guinea (Benigno Roman, 1971)
do not makeit possible for precise statements to be made on syntopic species occurring
there, nor on the Aphyosemion that replace the members of the "cameronense'-group
on the coastal plain of that country.

A continuation of the ichthyofauna of north-west Gabon and south-west Cameroon
into Equatorial Guineais conceivable. Thiswould result in Aphyosemion australe and
Aphyosemion striatum (Aphyosemion striatum ogoense in Roman, 1971) as well as
Aphyosemion ahli and one or several Chromaphyosemion species (Aphyosemion
bivittatum in Roman, 1971) occupying the ecological niches of the "cameronense”-
group. In the future the possibility may arise for someone to visit this country and fill
the existing gaps in our knowledge.

Aphyosemion pascheni pascheni and Aphyosemion pascheni festivum. Amier
(1987) shows on plate 48 two males of both subspecies and givesalocality of RabpA's
20 km north-east of Kribi in the direction of Bipindi (Aphyosemion pascheni pascheni)
and one of his own near Nyété, 10 km south-east of Kribi (terra typica of the newly
described subspecies). Although both subspeciesareclosetothe” calliurunvahli”-group
and occur not far from the coast, they may well have advanced a ong the Kribi-Bipindi
road. East of Bipindi must lie the western distribution frontier of the "cameronense”-
group. It istherefore conceivabl e that Aphyosemion pascheni and its subspeci es occupy
the ecological niche of the group mentioned. To clarify this question further collecting
work around Bipindi would be required.

Aphyosemion heinemanni. This specieswasfirst described by Berkenkampin 1983.
Subsequently various authors deemed it to be "normal ahli", until Amier (1987, colour
plate 53), using colour pictures of specimens he had caught himself at Song Mahi,
Berkenkamp'stypelocality (1), pointed out distinct differencesfrom other representatives
of the "calliurum/ahli"-group and stressed the validity of this species.

It seems to be another "small” species of this group. Like Aphyosemion edeanum
further north, Aphyosemion heinemanni occurs at the frontier of this group and isin
direct competition with members of the " cameronense”-group. Unfortunately there are
no live specimens in Europe at the present time. It is ssimple to separate it from
Aphyosemion ahli: the caudal is rounded, as has been described under the "herzogi"-
group as "racket-shaped". The other unpaired fins are strongly rounded and differ in
markings from Aphyosemion ahli. It is also easily distinguishable from Aphyosemion
edeanum: the anal fin has a yellow-white marginal and ared sub-marginal band and is
unspotted. In the former species thisfin has no margin, but on the other hand is heavily
spotted red, while the caudal has slight extensions above and below.
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Further information on the killifish between Song Mahi (Aphyosemion heinemanni)
and Eséka (Aphyosemion cameronense or even Aphyosemion amoenum) is lacking, so
acollecting trip in this region would be worth-while. There are afew small roads, but
in the past these have not been really passable.

The localities of Aphyosemion pascheni and Aphyosemion heinemanni in Cameroon,
as known at the present time

Within the framework of future collecting trips more information will be acquired on
the Aphyosemion mentioned in this chapter as well as on their distribution. The list of
speciesthat replace the representatives of the" cameronense'-group isneither complete
nor flawless. It would certainly beworth-whileinvestigating theareason thedistribution

frontiers we have described as of particular interest, and above al Equatorial Guinea
and the north-west of the Republic of Congo.
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In the previous chapters we have tried to describe the conditionsin the wild in which
the representatives of the "cameronense”-group can be found. Thisis essentia if one
wants to understand how to successfully maintain and then breed these fish in the
aquarium. Admittedly many of the environmental conditions are so extreme, that it
would be neither desirable nor possible to imitate them. An aquarium with the water
readings described in the previous chapters would be very unstable because of the low
pH and the lack of buffering effect from the absent carbonate hardness. Moreover it
would be impossible to give killifish kept in the aquarium the food they would havein
thewild. Even collected antswould only provide sufficient food continuously for six out
of twelve months. In this chapter we want to show that experience over recent decades
with killies of the most different genera has resulted in our now having at our disposal
very good methodsof successfully maintai ning and breeding thesefish. Weacknowledge
the work done by the many killi-enthusiasts who successfully kept and bred Aphyose-
mion in the sixties and seventies, without knowing, as we do today, the exact
circumstances in the countries of origin.

Inour opinionitisimportant to realisethat killies can be satisfied with conditionsthat
correspond only partly to those prevailing in the wild.

Among the various factors mentioned in this chapter there are some which are of
fundamental importance and really must be provided for the fish. If these factors are
provided, the killifish of the "cameronense"-group are considerably more hardy and
long-lived than widespread prejudice would have us believe.

This chapter is divided into two parts. The first deals just with maintenance and the
second - following thefirst - aimsto show different waysof successfully breedingkillies.

We would like to stress right at the beginning, that the conditions and methods
described in the follwoing pages are based essentially on our own observations. Asthe
subject isliving creatures (albeit extremely attractive ones!), they do not function like
machines, automatically or to order. Time and again the following situation has been
experienced: breeding pairs are passed on from one aquarist to another, with a full
description of the successful breeding method; the new owner of the fish tries to copy
this method and has only limited success or even none at al. In breeding killifish it is
important to realisethat, in order to achieve success, one must repeatedly "experiment”
within the framework of the given possibilities. It is advisable to first accumulate
experience with so-called easier species before trying the species classified as more
difficult. Over the yearswe have obtained young fish and breeding stock from different
friends. On almost every occasion we havetried to keep thefish according to the current
methods and get them to breed. Sometimes success has come relatively quickly, but on
occassions some changes in conditions had to be tried before success was achieved.

Often achange in one factor was sufficient: the water temperature, the pH, the water
level, the depth of the tank, the spawning medium, the food or - as already mentioned,
we are dealing with living animals - it was just that the two fish were not compatible.

Never give up! Be patient and keep experimenting!
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Maintenance in the Aquarium

Thetank size. With amaximum size of 55 mm, and with their unique and beautiful
colouring, thekillies of the "cameronense"-group are ideal fish for smaller fresh-water
aguaria. Single fish can be kept temporarily in five litre tanks, which are the smallest
we use. At the other end of the scale there are obviously no limits. Aphyosemion can be
kept in tanks of several hundred litres capacity.

But it should bebornein mind that by naturethesefish are not keen swimmers. Inover
large tanksthey can easily be overlooked, or at least they do not do themselvesjustice,
as they do in smaller aquaria.

Wefinditimpossibleto givearuleof thumbintheform"x fishaty cmlongtozlitres
of water". The aggressiveness, which is an important factor when calculating the
number of fish per tank, depends on several factors, whose interrelationship is not
known to us: the water quality, the species, adequate food, the age, the individual's
disposition, the tank size, the set-up, and, of course, all these factors together.

Our advice for the optimum number of fish in an aguarium is to have as few
Aphyosemion swimming in atank asis possible.

Thelarge number of photographs of killifish set-upsin the following pages show that
in principleseveral aguariaof smaller sizearenecessary, in order to separatethevarious
species and strains, as well as the sexes (prior to breeding).

Should anyone wish to just maintain killifish of the "cameronense"-group or just
Aphyosemion in general, a start can be made with a 50 to 100 litre tank and about 10
pairs. Then if breeding is undertaken, additional small rearing tanks of 10 to 20 or 30
litres will be needed.

Thenumber of fish. Basicaly, thelarger thetank, the greater the number of fish that
can bekept init. As male Aphyosemion, including those of the "cameronense'-group,
are naturally inclined to form territories, aggression can take place between the larger
males and also the subordinate males. In tanks of about 30 litres a maximum of three
males should be kept with five or six females. There are exceptionsto thisrule, so that
in favourable conditions rather more fish can be kept together.

As soon as males or females are found to have torn fins or bites on the body, these
subordinate specimens should be taken out. In some circumstances a reduction of the
tank population is required, until no further aggression occurs.

Sometimes it is enough to remove particularly aggressive fish, for peace in the
aquarium to be restored.

Experienced killifish breeders regularly check the conditions of their fish. Then if
problems occur, they can deal with them accordingly. These regular checks should
become a habit. In this way losses will be prevented.
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Above: A medium-sized planted aquarium for adult Aphyosemion and over it several
small tanks for fry, in Maurice CHaucHE's flat. Below: Some more tanks of the same
breeder
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Thisisthe main part of Maurice CHaucHE's killifish set-up in hisflat. Thetanks arelit
and planted. Above the set-up is a shelf where he keeps aquarium aids etc.

The escape-proof cover on the aquarium. Probably everyone who has started
keeping killies has sooner or later suffered losses from fish jumping out of their tank.
This phenomenon is rarely seen in other aquarium fishes such as live-bearing
toothcarps, characins, cichlids and labyrinth fish. But al the killifish of the genera
Aphyosemion, Diapteron, Epiplatysand Rivulus are liable to jump out of their tanks.
For reasons not properly understood, these killies find those gapsin the cover, through
which they can sgueeze themselves.

Thelikelihood isthat the killifish try to escape by jumping, when they are threatened
by dominant members of the same species or chased by predators. In the special
conditions in the aguarium this fleeing reaction could be more necessary than in their
native streams. In most cases they jump against the sides of the aquarium and fall back
intothewater. It may bethat only those fish end up outside thetank that by chancejump
through asmall gap. It may also be that they deliberately try to jump out of the tank by
aiming for any gap present.

To prevent unpleasant losses of this kind, we recommend that the tank-cover fit the
aquarium, and that the larger gaps be filled with nylon wool or small pieces of glass.
A gap in thetank-cover is useful when feeding fish that are not prone to jump, but with
the killifish mentioned, such a gap can lead to insidious losses.
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"Thermetically sealed" covers are found on the tanks of most killie enthusiasts, and
these have been shown to prevent losses of fishes caused by jumping out. Itissimply a
prerequisite for the successful (and above al long-term) maintenance of these fish.

Plants. Aswe have already shown, the representatives of the "cameronense'-group
livein small streamsintherainforest of Central Africa. Only in rare cases have aquatic
plants been found in them. So it can be inferred that a planted tank is of minor
importance for our killies.

There are some killifish breeders who keep their fish in tanks with no plants at all,
whereas others have lighting and keep awide variety of aguatic plants. Both groups of
agquarists enjoy success with their methods, so it is purely a matter of choice, and can
be decided according to one's preferences, possibilities and aesthetic viewpoint.

Soif aguariumlighting isnot possible, or if thereisaproblem with the expense, plants
can be omitted altogether. Other formsof hiding placeswill haveto beprovided, though.
On the other hand there is nothing against furnishing a killifish tank with aquatic
plants which will thrive in the conditions provided (amount of light, water readings,
temperature). Geographical criteriamight be applied and only plants from Africa used.

Most killie keepers use plants that do not demand excessive lighting. Especially
suitable in this context are Java moss Vesicularia dubyiana, Java fern Microsorium
pteropus and small forms of Anubias. These plants aso grow well whenlit by asimple
fluorescent tube, as can be seen from the pictures on pp 124 and 125. If the choice of
plantsisto begeographically correct, justAnubiaswoul d be used. But tankscan bemade
very attractive with the other plants mentioned.

Tankswith more powerful lighting can be planted with the hornwort Ceratophyllum
demersum, ferns of the genusCeratopterisaswell as other floating plantssuch asPistia
stratiotes. These and other available species provide a wide selection.

Some people have tanks with a layer of floating plants, below which the plants
requiring less light do particularly well. In aquaria furnished in this way the fish can
hide and spawn in the Java moss, making it possible for individual fry to appear in the
tank.

Lighting. It must be said that in principlekillifish can be kept in very poorly lit tanks,
if plantsareto beleft out. Asa ready mentioned, though, killifishtanksare oftenlit with
one or two fluorescent tubes. This method has become popular with many aquarists, as
these tubes provide a good quality of light with a relatively small output of heat.
Moreover, tubes are better for lighting shallow tanks than the spot-lights supplied by
the trade, which are meant principally for taller tanks.

Thefisharenot affected by thecolour of thetubesused, so achoi ce of tube canbemade
on purely aesthetic grounds.
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Aphyosemion come from tropical countries near the Equator, where the length of day
hardly varies during the course of the year. The ideal lighting time ought therefore to
be 12 hours a day. We have not been made aware of any experimental evidence that
shows that longer or varying lighting times affect the well-being of Aphyosemion. On
the whole one would not expect any problems with 10 to 14 hours of lighting a day.

Thetank-bottom. Thepicturesof the biotopesintheearlier chaptershave shown that
the composition of the stream-bottom can be very varied. Accordingly one cannot say
that there is any one ideal material for the bottom of aguaria

One regularly comes across aquaria provided with the traditional aquarium gravel
and aguatic plants. The Aphyosemion feel perfectly at home here. Many killie
enthusiasts provide the tankswith alayer of strained and boiled peat. Of coursethe peat
must have no added fertilisers.

To make the appearance of the tank more attractive, peat fibre or brown leaves can
be used at the sametime. Brown |eaves come probably closest to the stream-bottomsin
thewild. If, for example, beech or oak leaves are used, an eye hasto be kept on the pH.
In addition, nitrites can be produced in the aquarium as the leaves decompose.

In larger set-ups, aguaria are to be found with nothing on the tank-bottoms. This
means that uneaten food and the fishes waste products can be simply and effectively
syphoned out. If theaim isto breed alarger number of progeny, this"bare" tank set-up
is the most effective, even if it is not aesthetically the most pleasing. It is for every
hobbyist to decide how best to furnish his tanks.

Hiding-places. Wehavereferred several timesto theterritorial and aggressive nature
of Aphyosemion. This makes the provision of hiding-places essential, so that females
not ready to spawn and weaker males can seek refuge from the pursuing males.

Tothisend aquatic plants, leaves, bog-wood, peat fibre and nylon mops can of course
be used. The two last mentioned materials are also popular with the fish for spawning
in, and this will be dealt with in the second part of this chapter.

Very often killifish tanks have atwo to three centimetre layer of peat or peat fibre on
the bottom. The advantage of thisis that the fish can follow their natural instincts and
hide in the material at the bottom of the tank. In addition the dark brown colouring of
the bottom gives the fish a feeling of security; they are lesstimid and can be observed
moreeasily. Andfinally, thewonderful coloursof the malesstand out more brightly than
with a pale tank bottom. A distinct disadvantage of this kind of tank-bottom is that
uneaten food can sink into it, decompose and then release nitrites.

The use of sand or aquarium gravel has the advantage that the bottom of the tank can
be easily syphoned and the uneaten food removed. In this case, as mentioned earlier, an
adequate supply of hiding places should be provided.
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Hervé Gonin from Parislights histanks with aneutral white tube and gets superb plant
growth
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Jean-Paul Cicéron uses tubes with a blue or red cast, which also produce good plant
growth
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Thewater temper atur e. The numerous readings reported by various collectorsfrom
the forest streams in Cameroon and Gabon lie between 19 and 24°C. So these
temperatures can be considered to be appropriate for keeping the killifish of the
"'cameronense”-group.

Basically metabolism is accelerated with arise in water temperature (and with it the
body temperature of the fish). Thismeansthat with sufficient feeding thefish will grow
faster. At the sametimethe averagelife expectancy will be reduced. This can be shown
especially with the annual fish of the genus Nothobranchius and with the semi-annual
killifish of the genus Aphyosemion, which are listed at the bottom of page 77.

We can aso apply this principlefo the members of the "cameronense'-group, but the
different way of life means that less extreme lengthening and shortening of life
expectancy can be shown.

If the young Aphyosemion are to grow quickly, they should be kept at temperatures
around 23 to 24°C. Later such high temperatures are no longer necessary. A range of
19 to 21°C increases life expectancy and also appears to encourage a willingness to
spawn.

Often aquaria are kept within a small and constant temperature range. This does not
correspond to the conditions in the wild, as during the course of a day and with the
change between rainy and dry seasons, the water temperatures are subject to not
inconsiderable variations. Healthy killifish do not suffer at al, if awater change causes
thetemperatureto drop two or three degrees. Many Killifish breedersdeliberately lower
thewater temperaturein order to encourage breeding pairsto spawn. Thiseffectisvery
easy to arrive at, as is shown in the following section.

Regular water changes. The representatives of the "cameronense”-group live in
small flowing bodies of water, so they are constantly surrounded by fresh water. This
means that for the correct maintenance in the aguarium we must ensure that the waste
products are removed regularly. The simplest method is obviously a water change, in
which a part of the contents of the tank is replaced with fresh water.

There is no hard and fast rule for the frequency and proportion of the water to be
replaced. To obtain the right figures, the following factors must be borne in mind:

-What is the actual volume of the tank?

-How many fish areinit?

-Are they young fish, which have a higher metabalic rate (they are growing!) than
adult fish?

-Are the fish fed often and heavily?

-Doesthetank have aquatic plants, which will remove apart of the harmful materials
from the tank?

-Are dead piecesof plant |eftin thetank to contributeto the organic load of thewater?

-Are particles of food left after feeding, to further burden the water?

-How high is the nitrate content of the water supply? Is pure tap water used or is it
passed through an ion exchanger or a reverse 0smosis unit?
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When and how much of the contents of the tank should be replaced depends on the
total amount of waste products and the extent to which they are broken down by bacteria
and plants. It is advisable to choose a specific day of the week for water changesand to
ascertain the proportion over a period of time (e.g. a quarter of the contents of a tank
once aweek). If fish stop growing or show signs of ill health, water changes should be
intensified. In this event it is more sensible to increase the frequency and to leave the
proportion the same or even reduce it.

L et uscomparein an abstract way of thinking the maintenance of Aphyosemioninthe
aguarium with the conditions in the wild. The presence of individual fish or small
groups in pools on the bank of a stream should be disregarded as being isolated
occurrencesin the nativewaters. In the aguarium the fish swimin atank with aconstant
volume of water. Thefishes' poisonous waste products are converted and broken down
by various bacteria in a series of processes, so that less poisonous substances are
produced. These "end products' of the food chain may be absorbed by aquatic plants.

Asaruletherearenot enough plantsto break down all thewaste products. Or, asoften
happens, there are no plants in the aquarium. As a result, the concentration of waste
products grows constantly. The rate of the rise in concentration increases with the
number of fish, their size and conversion of food. On the other hand, this rate becomes
lessif alarge number of plants are growing in the tank, taking up the waste products
of afew fish.

Killifish tolerate certain concentrations of broken down substances without suffering
any harm. This is a result of their natural adaptability to changing environmental
conditions. However, when a higher concentration is reached, there is an effect on the
fishes willingnesstotakefood and also ontheir fertility. Moreover thefish becomemore
susceptible to diseases and parasites.

Depending on how polluted the water used is, sooner or later the danger limit will be
reached. But in every caseit isjust a question of time.

One solution to the problem would be a densely planted aquarium together with a
reduction in the number of fish (areduction in food and thus the fishes waste products
would hardly meet with thefishes approval!). Thissituationisvery difficult to achieve.
Moreover it would probably not be a very satisfying way of keeping killies for the
hobbyist. There has to be another way out of the situation described.

Inthewildtherainforest streamshavevery few aquatic plants, sothey areof littlehelp
in breaking down the waste products, which are, in fact, simply washed away by the
constantly flowing water. In addition, the proportion of the bio-mass of the fish to the
surrounding body of water is much smaller than in the aquarium.

On the one hand the water in the streams is subject to continual variations in
temperature and chemical composition, even if the latter can hardly be measured
satisfactorily by the methods used in the hobby. On the other hand, the water contains
only low concentrations of waste products, as the streams are very sparsely popul ated
with fish.
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So the most effectiveway of carrying out water changeswould beto constantly allow
asmall part of the water to flow away and at the sasmetimeto replaceit with fresh clean
water. An aguarium with an overflow system could be used, so that the water level was
always kept the same.

However thiswould involve high energy and water costs. So it is for the hobbyist to
find the water change system most appropriate for his situation. "Often and little" is
better than "rarely and alot": afrequent exchange of small quantities of water suitsthe
fish better and corresponds more to the conditions in nature than does an almost
complete water change at infrequent intervals.

If for example tap water is used, it can never be guaranteed that over the weeks and
monthsthewater will always be of the same chemical compositions and constantly low
(or high?) organic content. In the case of significant variations the fish would suffer
more stressfrom achange of ahigh proportion of thewater than from achange of asmall
proportion.

Moreover with a water change of say only 10 percent, we can happily do without
prewarming the fresh water, if it is introduced into the tank at a slow and even rate.

The resulting water temperatures can be calculated as follows:

V XxT, +V,xT,
= —
V., +V,

When

-V, isthe contents of the tank in litres after water has been taken out, in other words
the amount remaining in the tank.

-T, isthetemperature of the water in Celsius, taken in the aguarium before the water
change.

-V, isthe volume of water in litres which was removed from the aquarium and isto
bereplaced by freshwater (both quantitiesof water arethesame, asnormally thenew
water level should be the same as the old one).

-T, isthe temperature of the fresh water.

-T, isthe resulting temperature in the aquarium after the addition of the cold water.

The drop in temperature to be expected with a 10 percent water change using water
at 15°C (T,) inatank of 100 litre capacity (V, =90 Itr, hence V, = 10 Itr) and water at
24°C will amount to 0.9°C. The water will therefore be cooled to 23.1°C (= T,). Even
with achange of 20 litres (= 20 percent of the tank contents), again using water at 15°C
the temperature in the tank drops only to 22.2°C

If the fresh water isintroduced into the aguarium with alittle care, thisminimal drop
in temperature will only take place slowly and should not harm the fish.

We can point out that similar or even greater changesin temperature occur very often
in the biotopes of Aphyosemion.
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View from the only hotel in Booué over the Ogooué to the south. On the other side of
Gabon's largest river begins the distribution area of the fish shown below, whichisa
representative of the "Aphyosemion elegans’ group (see pp 117 and 118)

Adult male Aphyosemion lamberti
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Water chemistry in the aquarium. The comprehensive water readings made by
many collectorsin different areas of south Cameroon and north Gabon have shown that
the streams alway's contain water whose composition remains constant within acertain
parameter (pp 66 and 67). In general we can talk of "dlightly acid water with scarcely
any measurable hardness'.

If onewereto set up an aguarium with water having the same chemical composition
asin the native biotopes of Aphyosemion, the resulting system would be very unstable.
The carbonate (temporary) hardness of below 1° does not allow adequate buffering of
the water. If acidity was produced (from peat, leaves, decomposition processes), the
aready dligthly acid pH value (6.5 to 6.9) would quickly drop to 6.0 or even to aslow
as 5.5.

Admittedly somewater readingsfrom the north of Gabon ("Essong" and 16.5 kmwest
Médouneu) show that Aphyosemion of the "cameronense'-group can live at pH
readings of around 5.7, but these isolated cases are exceptions. Probably this low pH
arose through particular local or temporary conditions over alength of time, so that the
fish were ableto get used to it. But we cannot say if the Aphyosemion in these biotopes
can keep going over along period of time or if they are then able or willing to breed.

Thesameisaso truefor the streamswith an alkaline pH (outskirts of Assok, pH 8.0).

Of basic importance for fish-keeping is the fact that, in the aguarium, variationsin
pH can occur much faster and more drastically than in thewild. Thisis dueto the small
quantity of water in the tanks and the comparativly large number of fish. Following the
observationsin the wild, it should be possible to acclimatise Aphyosemion to water of
low or high pH. But we should certainly avoid a dramatic drop in pH caused by an
extremely low carbonate hardness (1 to 3°).

Inpracticethismeansthat it ispossible to keep representatives of the"cameronense”-
group in water with a carbonate hardness of 10 to 15° without any problems. The
resulting hydrogen carbonates (HCO,) present in the aquarium water produce an
adequate buffering of the pH, since acidity formed in or added to the tank is removed
through the formation of carbonic acid (and consequent release of the gas carbon
dioxide).

Asfor therisein carbonate hardness, it becomesincreasingly difficult to influencethe
pH, but for the aquarist dightly acid water is good enough. This can be achieved by the
addition of peat or peat fibres. For many years one of the authors has kept numerous
strains of the "cameronense'-group at pH 6.5. This pH together with a carbonate
hardness of about 10° has proved to be pretty well "ideal" both for wild caught fish and
for subsequent tank bred generations.

Of coursethe carbonate hardness and also the pH affect the conductivity of the water,
which we saw on page 57 has very low readings in the biotopes. Nevertheless wild
caught fish of representatives of the "cameronense'-group show no visible negative
reaction to higher conductivity readings, as occur in the use of tap water of medium
hardness.
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The total hardness - a measurement of the amount of calcium and magnesium ions
in the water - is of lessimportance for the keeping of members of the "cameronense'-
group in the aquarium. Admittedly it causes arisein the electrical conductivity of the
aquarium water, but to our knowledge a high dGH reading of a maximum 24 to 30°
(measured with the commercially availabletest kits) has not had any harmful effectson
the well-being of Aphyosemion.

With the decomposition of organic material, such as uneaten food or dead parts of
plants, nitrogen compounds are released when the different bacteria break down this
material. Oxygen isused to produce nitrite (NO,), which is poisonous for fish, and also
the less poisonous nitrate (NO,).

For thenitriteto break down there must beaminimum quantity of oxygeninthewater.
This can be guaranteed by adequate water movement (aeration or filtration). With
efficient filtration (see the following section), nitrite will very rarely cause serious
problems.

In certain circumstances the nitrates created are broken down by a few species of
bacteria and absorbed by aquatic plants, but only to a limited extent. As a rule these
conditions occur only seldom in the aquarium, so that with time the nitrate accumul ates
in the water. Thisrisein the nitrate content follows slowly and steadily, so that the fish
can adapt to it. But a fatally high level can be reached. Also, our own experience in
keeping killiestells usthat aconsistently high nitrate content decreasesfertility aswell
as the growth rate of fishes.

In addition ahigh nitrate content can check plant growth and lead to the spread of ugly
algae.

The best way to remove this end-product of the fishes' metabolism - as already
mentioned - is to carry out regular water changes (pp 130 to 133).

One of the products of the fishes metabolism released into the water is a substance
which in acid water (pH below 7.0) is present as ammonium ions (NH,*). Ammonium
itself is, relatively speaking, only mildly toxic to fish, but in alkaline water (pH above
7.0) it risks turning into the very poisonous gas anmonia (NH,). This process takes
place very quickly and only needs the prerequisite of alkaline water, as mentioned
above. Ammoniais very soluble in water, which is why even with heavy aeration it
remains in sufficient concentration to cause the death of fish.

Here too we can see the reason for buffering the aguarium water with a carbonate
hardnessof about 10°. If the pH threatensto go abovethe neutral valueof 7.0, thecarbon
dioxide (CO,) released in the water reacts with the alkali (opposite of acid, so raising
the pH) which has arisen or been added. Hydrogen carbonates (HCO,) are formed, and
the conversion of the ammonium into poisonous ammonia is prevented.

A high ammonium content can be obviated by a reasonably small number of fish in
the tank, moderate or rather correct feeding, a good filtration system and also regular
water changes.

The" Aphyosemion cameronense” -group Page 135



Maintenance and Breeding

There is more than enough literature that explains how ion exchangers or reverse
osmosis can be used to reduce carbonate hardness, total hardness, the nitrate content or
thetotal salt content. Theinterested reader isrecommended to consult these sourcesand
find out in detail about the best method in use at the time.

We here intend to describe briefly how tap water and treated water can be mixed to
arrive at determined water values. For this we can refer back to the equation on page
132 and simply replace the water temperatures by degrees of hardness. We can create
a total hardness required as well as a carbonate hardness. Here are the relevant
definitions:

-V, isthe amount of water in litres, for example the available water from the mains.

-H, isthe total hardness (or carbonate hardness) of this water in degrees, which we
have earlier found using a test kit.

-V, isthevolume of thetreated water inlitres, which we have brought down to atotal
hardness (or carbonate hardness) of 0° dGH (0° KH) or down to any other value.

-H, is the hardness of the treated water, provided it has not dropped quite to 0°.

-H, is the resulting hardness of the mixed water after the mixing together of both
masses of water.

-V, isthe sum of both masses of water in litres (V, =V, + V).

We then get the following equation:
V,xH +V,xH,

V. +V

1 2

By conversion we get equations for the valuesV,, V,, H, or H,;:
V,xH,-V,xH, V,xH,-V xH,
vV, = — Vv, =

Such equations cannot be used for calculating the pH and electrical conductivity, as
theseare produced by theinterplay of many factors. Moreover only afew of therelevant
water qualities are measurable using the methods normally found in the hobby.

It isadvisable, after mixing the supply water with the treated water, to aerate well and
wait for at least a day for the final pH value to settle. If the mixed water is added too
quickly, losses of sensitive fish through pH variations cannot be ruled out. Caution is
of the essence.
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Epiphytic ferns are often found in the rainforest. Some grow at head height, others
higher up in the trees,...

...but sometimesimmediately above thewater surfacce on old branches. Might thisfern
be flooded by rising water in the rainy season?
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Filtration. Aswas shown during the discussion of the ammonium, nitrite and nitrate
content of aquaria, the good working order of an efficient biological filter isat least as
important (if not more so) than the adherence to certain water values. Thisis why we
have devoted a whole section to the subject of "filtration".

Filtration of afresh-water aguarium can be divided into three types. For us aquarists
the most easily recognisable form of filtration can be called "mechanical filtration". In
this, water is passed through a filter material, so that for the human onlooker visible
particles of dirt and matter which encourages cloudiness are held back. The particles
found in the water should adhere to the filter material. The water stays clear and the
aquarium looks visually very attractive. Theindividual aquarist will decide how much
importance he or she places on the effect produced on the viewer. For thefish, however,
itis- uptoacertainlimit - of littleimportance whether the water isclear or cloudy. This
isdemonstrated by the many fishwhichin Europeand alsoinall other parts of theworld
livein watersthat are cloudy at times. Finally we must not foget that the Aphyosemion
of the"cameronense"-group livein small forest streams, whose water can become very
cloudy asaresult of the heavy downpoursintherainy seasons. The degree of efficiency
of amechanical filter dependson theamount of water flowing throughit, theactual mass
of the filter, how fineit is and the nature of the surface.

The second way afilter works can be described as chemical filtration. Theimportant
feature of thismethod isthat dissolved materialsare removed from the water and bound
tothefilter material. Inthefish-keeping hobby activated charcoal isoften used, asit has
a particularly large active surface. It is especialy suitable for binding poisonous
substances and medicaments. This material is to be recommended above all when
substances need removing after treatment with medicaments or in the event of
poisoning. But being responsiblekillifish loverswe carry out regular water changes, so
these substances are automatically removed from the aquarium water. Thus the use of
an expensive filter material like activated charcoal is unnecessary.

Thethirdtype of filter isprobably the one of greatest importance: biological filtration.
Thiswork isactually taken over by bacteria, which must, however, be provided with a
suitable habitat in the aquarium. In thewild the bacteriamost probably livein the stream
bottom, where they extract from the passing water certain substances for nourishment
(nitrite) and subsequently release other substances (nitrate). These creatures are so
useful to us (and thefish!). They need afirm substrate on which they can settle and over
whichthewater flows. Of useherearein general all aguarium objectssuchtheaguarium
glass, stones, bog-wood roots, tank bottom and equipment in the tank. But the large
number of fish in an aquarium calls for afilter in which many bacteria can settlein a
small space and break down the harmful products of metabolism. That iswhy we must
seetoit that we choose afilter material that will allow the maximum number of bacteria
to feed in thefilter. For this purpose materials such as filter wool, clay pipes or gravel
of different grades and surface structure can be used. All the sameit isvery difficult to
assess the effectiveness of afilter material objectively and to compare it with others.
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Over the yearsonefilter material used for biological filtration has become especialy
popular, partly because of itslow price: pumice stone. Thisis sold in aguarium shops
in different quantities and sizes, so awide selection isavailable. We can cater for large
external filters for aquaria with several hundred litres (cichlid tanks) and also for
internal filtersin small aquariafor killies. Because of itsporous structure, pumice stone
offersoptimum prerequisitesfor biological filtration. The bacteriacan settleinit, where
they find ideal conditions (speed of the water passing through, oxygen content etc). In
additions this filter material can be cleaned easily and re-used many times - virtually
indefinitely.

However we must see to it that if possible the pumice stone does not get dirty while
the filter isin use, as the conditions for the bacteria will no longer be ideal. So it is
advisableto use afinefilter material asapre-filter. Filter wool, for example, holds back
the dirt and shows the degree of dirtinessasaresult of its more or less white colouring.
The wool must therefore be regularly cleaned or, after being used severa times, be
replaced.

Even when the filter wool of the pre-filter is replaced by unused (and previously
thoroughly rinsed) wool, thus removing completely the bacteriain this material, there
arestill enough bacteriain the pumice stoneto break down thewaste productsand avoid
instances of poisoning among the fish.

When the biologically active filter material is cleaned, one should never exchange or
clean thewhol efilter mass. Filter material sterilised with hot water isbiologically dead
and isfor the tank inhabitants arisk not to be taken lightly. A thoroughly cleaned filter
lacks bacteria and cannot break down the constantly accumulating waste products.

The simplest solution to the problem isthe use of afragment of the old filter material.
Thiswill have on it countless bacteria. When the cleaned filter startsworking again, the
bacteria will multiply very fast and spread throughout the filter, when the "old" filter
material containing bacteriais placed in the first part of the filter. The incoming water
automatically distributes the bacteriato the still unoccupied material, where they cling
and multiply rapidly thanks to the adequate supply of food (the fish are till being fed
and producing excreta).

Another excellent material, especialy for small and very small internal filters, is
bacteria resistant sponge. This is supplied by the trade mostly in connection with air
powered filters. For this purposethetrade suppliesalargerange of internal filters, from
which one chooses the filter type best suited to one's own needs.

As interna filters for small aquaria can be made at home at low cost, the killifish
keeper with an interest in D.1.Y. has virtualy limitless possibilities.

The pictures on the foll owing pages show some of the possible ways of filtering small
aquaria, with many of the filters being made at home.
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The parts of the filter mentioned on pp 142 and 143

Thisis how this filter looks when ready to use
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Aninterna filter consisting of atriangular piece of sponge (Page 144 above)

Thisis how thisfilter looks when assembled
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What kind of filter should be chosen for an aguarium depends on the following
considerations:

-Isthetank small enough for an air powered internal filter to be adequate, or doesthe
tank need a motor powered filter?

-How many fish arethereinthetank? Arethey adult or young fish (food conversion)?

-Isagood proportion of the water often replaced with fresh water?

-Can the necessary water changes be carried out regularly?

-Does the tank contain flourishing plants which will break down a part of the waste
products?

-Does the aquarist aim to use home-made internal filters?

-Aretherein theforeground decorative featuresthat require amore efficient filtering
technique (hiding of "disturbing" features by such decorative material)?

Finally experience will show if a filter type suits a particular aquarium. So we
recommend experimenting a bit with the filter technique, in order to test a certain
principle over a period. Then, if need be, it can be improved or - in the case of failure
- even thrown away. With abit of imagination afew tricks can betried to get afirst rate
filter whichisof aform not availablein thetrade, but whichistailor madefor the special
needs of the killie keeper and his fish.

Thisistruefor how thefilter is powered, aswell asits shape, size, construction, the
set-up in the tank itself and the filter material used.

A very efficient and a so convenient filter, which is easy to clean, can easily be made
by the hobbyist. Holesare bored round thetop of aplastic funnel, whichisplaced upside
downinaplastic container. Then thefilter material isadded. The drawing bel ow shows
how the individual components of this filter work.
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All the necessary parts consist of non-toxic plastic (suitable for use with foodstuffs)
and can be bought from any hardware shop. When filled with pumice stone the filter
becomes heavier and remains stable on thetank bottom. A pumpisused to pump air into
the funnel through commercially availablesilicon tubing. Theair then goesup the stem
of the funnel, drawing water with it.

Because of theresulting lift, water flowsthrough the holesin the bottom of thefunnel,
drawing it through the pumice stone and the filter wool.

Admittedly water does flow through the filter materials in reverse order, but the
pumice stone compresses the wool and so improves the efficiency of its mechanical
filtration.

The pumice stone does get dirty as quickly as the wool, but the cleaning of thefilter
material presents no problems. The whole filter is taken from the aquarium and some
tank water syphoned off into abucket. Then all the contents of the plastic container are
put in the bucket and the wool and pumice stone washed out in aguarium water. The
filter bacteriaare not killed, as approximately the same temperature and obviously the
same chemical conditions (pH, hardness, conductivity) prevail.

When the filter material has been rinsed, the filter is reassembled and restarted as
usual, so that the bacteria can continue their work.

A simple but efficient internal filter can also be made from a simple preserving jar,
apiece of foam and a plastic pipe. The foam should be resistant to bacteria, otherwise
it will disintegrate in time.

With this type of filter the water is again moved by rising air bubbles, so that the
resulting surface movement providesthe gas exchange and the supply of oxygenfor fish
and bacteria.

The construction and working are explained by the following drawing.
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Anyone able to use a glass-cutter and silicon cartridge has further possibilities of
making internal filters for his aquaria.

For example, asmall piece of glass can be stuck on the bottom glassin one of the rear
corners, to form asmall triangle. A piece of foamiscut to fit thistriangle and supplied
with a plastic pipe and placed into the triangle. The air pumped into the tube from the
air-line causes the current which sucks the water through the foam. The principle is
shown in the following drawing:

Morecomplex isgluing together acompleteinternal filter with several piecesof glass.
In constructing this filter, one must bear in mind that the water has to flow through
several filter chambers, in which different filter materials may be placed. This type of
filter is recommended for tanks of over 50 litres. One should remember that the filter
material has to be taken out of the chambers for cleaning, which is why the chambers
must not be too narrow. Here again there is adrawing to explain how thisfilter works.
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The air-pump used in the previous drawing is sold in aguarium shops and consists of
two plastic tubes placed oneinside the other. In the hollow space between the two tubes
air isforced down. It then risesin the inner tube and draws up the water with it. At the
upper end of both tubesthereisan attachment at right angles, so that the water can flow
out horizontally.

Equipment of thiskind can easily be made by the aquarist. One buystransparent green
plastic tubing of 9 millimetre external diameter from the aguarium shop. The shop will
also supply corner pieces to fit onto this tubing. A piece of the plastic tubing is cut to
the right size, and then a hole is carefully drilled at the lower end, so that an air tube
can befittedintoit. If thistubefitstightly, thereisno need to use glue, which might later
lead to incidents of poisoning.

If required we caninsert acorner pieceto allow thewater to flow out to the side at the
water surface. For thefilter typesinwhich thewater ismeant to escape upwards (pp 142
and 143 and page 144 above), acorner pieceisnot used, astheair isrequired torise as
easily as possible.

Thefilter types shown here are just afraction of the possibilities an aquarist keen on
experimenting could use. Maybethereader can devel op even simpler and better designs
for air powered internal filters.

In addition aguarium shops have a wide range of internal filters which can be used
for filtering small and medium sized tanks.

When installing afilter in akillifish tank one should bear in mind that the species of
the genus Aphyosemion in particular need clean water, but they do not look for the open
current. So the water movement should not be too strong.

Phenotype 8 Location "LEC 93/14", 14 km west Mitzic at the road to Sam
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Aeration. In an aquarium with filtration aeration is hardly necessary, as the water
movement always all ows enough oxygen to enter the water. For tankswithout filtration
werecommend the use of agently working airstone, to ensurean even but not too strong
movement of thewater. Asmost killifish set-ups are equipped with air powered internal
filters, we will explain briefly how severa air powered pieces of equipment in such a
set-up can be driven with one pump.

A prerequisitefor thisisan air pump of the best quality with a minimum capacity of
220 litres per hour. Sincetheair isusually introduced into the aquariain relatively thin
silicon tubing, the pump has to work constantly against a high resistance, which leads
firstly to increased wear and secondly to lessefficiency. But if theair isled directly into
acompression chamber with avolume of several litres, the pump only worksagainst the
relatively slight pressure which is present there. Asthe air isled from the compression
chamber into the air tubing leading from it, the pressure necessary for aeration or
driving the internal filter builds up again due to the small diameter of the silicon tube.

The shape of the compression chamber is immaterial, which is why many killifish
keepers have built their own air-line system, which allows the output of an air pump to
be used to best effect. The following drawing showsin diagram form how such an air-
line system can be put together. It should be noted that the air pump is placed high up
inthetank set-up, so that it cannot comeinto contact with water from the aquaria, which
might then get into the air-line system. This could definitely beapossibility in the event
of apower-cut!
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The plastic tubing that can be used for this purposeis available in several finishes at
reasonable prices at a builder's merchant's and is very easy to work with.

Sticking together the tubing follows, using asuitable glue. When it has hardened, one
must be aware that the fumes released may still be inside the tubing and - when
introduced into an aquarium - could cause incidents of poisoning. Therefore it is
necessary, before operating the air-line system, to pump air through it for afew daysin
order to expel these gases.

In order to increase the volume of the air-line system (and to reduce the air pressure
to be kept up by the pump), atall main tube with a diameter of 5 cm was chosen for the
example on page 146. For each row of the set-up, atube 2.5 cm in diameter leads from
it at right angles. These tubes have outlets for the silicon connectors drilled at the
appropriate points, so that the air is led into the tanks at the desired place. Aquarium
shops sell these plastic connectors, whose external diameter corresponds exactly to the
internal diameter of the silicon tubing. With the glue mentioned above we stick these
connectorsinto each hole. When the glue has hardened, we can attach pieces of tubing
of suitable length.

For future alterations to the aguarium set-up we make additional connecting points.
Whilst these are not being used, we simply lead asilicon tube from one connecting point
not in use to another. This way we can save on the use of tube clamps.

After the final hardening and airing of the points glued, we check the air-line system
for leaks, so that they can be made water-tight with glue. When the system is finally
switched on, thetube clampshaveto be adjusted, so that the desired amount of air enters
each tank. Obviously this process takes longer the more tanks there are, but in the end
one gets a mai ntenance free aeration system, which will provide an ample supply of air
to both air powered internal filters and air-stones.

It isjust the air pump that needs to be regularly checked according to the maker's
instructions and serviced when necessary.

Feeding. On pp 74 and 75 wetried to clarify what is eaten in the wild by thekillifish
we are dealing with. Despite inadequate observations and reports from the rainforest
streams, feeding thesefish successfully intheaguarium doesnot presentinsurmountable
problems.

In general it must be said that completely different methods must be used compared
with the maintenance of the majority of our aguarium fish. Whereasvery many fish kept
infresh-water aquariacan befed "artificial food", it must be said that thisfood will lead
to poor results with killifish, including representatives of the "cameronense"-group.

By artificial food we mean dried food, which can be bought in aquarium shopsin the
form of tablets, flakes, pellets or granules. If such products are fed to hungry
Aphyosemion, they will start by taking some food and swallowing it. But before very
long their readiness to take the food will decline. Killies' interest in this food will
eventually sink to zero.
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A part of Norbert Dabaniak'sfish-room; he also uses an air-line system to supply air to
the numerous tanks in his fish-room

The small Daphnia species (also called water fleas) are brownish and, depending on
species and feeding, reddish in colour
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Mosquito larvae are a very popular food; they make our killies more eager to spawn

The packets of eggs, from which the mosquito larvae develop, float on the water surface
and are called "rafts" (page 151 lower)
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If killies are given exclusively dried food, it will be observed that they grow thinner
and thinner. In addition fertility decreases, so that breeding from these fish is
impossible. Y oung fish too will take small quantities of thisfood, but their growth rate
is unsatisfactory.

Thispoor responseto dried food isnot just becauseit doesnot move, sincefrozenfood
produces excellent results.

Wemust therefore take the trouble to provide our killieswith other kinds of food. All
forms of live food are suitable (except for the freshwater shrimps of the genus
Gammarus, which grow too large and have hard shells).

We can differentiate between live food that can be collected, bought or bred.

Despite the declinein the number of ponds, aquaristsare still ableto collect livefood
in the form of Daphnia, Cyclops, blood-worms, glass-worms and mosquito larvae.
These kinds of food are ideal for the killifish of the genus Aphyosemion, even though
they arevirtually absent from the native streams of thesefish. Wewill now discusseach
of these kinds of food.

-Daphnia are small crustaceans that live in standing water. With a size from one to
amaximum 3 millimetresthey areespecially suitablefor youngfish, but they are not
refused by adult Aphyosemion. They can be caught in "Daphnia nets' sold by the
trade. Depending on the season Daphnia may occur in large quantities. On
occasions they are also available in agquarium shops. Unfortunately they cannot be
kept alive for very long, so they have to be fed to the fish within three days.

-Cyclops, which are smaller than Daphnia, are an even better food for young fish.
They too are found in standing water in varying numbers throughout the year.
Sometimes Daphnia and Cyclops are caught in the same pond, but the proportions
may vary with the seasons. Care is needed in feeding them to young fish. Cyclops
are predators and it is said that they can attack and kill fry. Feeding small amounts
of small Cyclops to rather larger young fish means that this problem will scarcely
arise.

-Blood-wormsliveinthebottom of still or sluggishwatersand must be separated from
their casing beforethey arefed to fish. They grow to upto 15 mmlong and are bright
red in colour. They can be found in the warmer months. But they are not easy to
collect and clean in sufficient quantity to make it worth-while. Live blood-worms
can be bought in aquarium shops. If they are used carefully aslivefood, no problem
shouldarise, provided they comefromunpol lutedwater. Therearealwaysdiscussions
among aquaristsastothequality of thisfood. There seemto have been casesof osses
of fish after feeding blood-worms. Thismay bedueto thefact that theseinsect larvae
occur inlesscleanwater, and they may havein them ahigh concentration of harmful
material s(including heavy metal s?). Clean blood-wormsareavery good foodfor our
Aphyosemion.
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-Glass-worms reach about the same size as blood-worms but live in open water and
aretherefore easier to catch. They can be found aboveall inthewinter in clean, till
water. When kept in cool water they can be kept for weeks. So it isworth getting in
asupply. Thislive food is also available at times from aquarium shops.

-Mosquito larvae arefound from the beginning of March until late summer. They can
be caught in forest ponds as well as in rain-water butts in gardens. It must be
remembered that - unlike the larvae of the two midge species mentioned above -
mosquitolarvaehatchintoinsectsthat feed onblood. For thisreasonthey canbevery
unpleasant for people in the home. After passing through the larva stage the insects
pupate and emerge afew dayslater. Soif any larvaereach the"bullhead" pupastage,
with the characteristic round body shape, they should befed immediately to thefish.
Otherwise within no time the house will be swarming with voracious insects.

Collecting these kinds of live food is not without problems, asit isforbidden in most
places. But anyonewhoisabletouseoneor several of these sourcesfood without conflict
with thelaw should do so in moderation, so as not to harm the balance of nature. Special
care should be taken of predatory water insectslike water beetles and dragonfly larvae,
aswell as parasites (fish leeches, carp lice), which can easily get caught in the net along
with the live food.

Hydra can also be introduced into the aguarium, where it will multiply. Admittedly
they are of little danger to adult killies, but they are capable of catching fry in their
tentacles. There are several recipes for combatting Hydra, but they are not effective in
every case, and moreover they are not totally harmless to the fish (copper!). All these
remedies should be used with the utmost caution. We would refer readers to the
numerous articles in aquarium literature and also to the various products available in
the trade designed to solve the Hydra problem.

Daphnia can aso be "bred". Anyone with enough space can seed a garden pond or
large water butt in the open air with afew Daphnia. In favourable conditions they will
multiply, so that they can be collected on aregular basis. Very often Daphnia are found
in great quantities where ducks are kept. Thiswould suggest that a modest addition of
manure might encouragethe growth of algaeto form greenwater, on which theDaphnia
will feed and multiply.

In addition mosquito larvae can be found in rain-water butts, especially when they
contain organic material. It isjust when the water beginsto smell that the female Culex
mosquitoes seem to prefer to deposit their packets of eggs, called "rafts' (see page 149
below). The appropriate smell can be encouraged by the addition to the water of plant
material (one "recipe" mentions stingin-nettle leaves!). Just afew days later the small
egg rafts can be found on the water surface. They soon hatch into mosquito larvae.
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A blood-worm, separated from the casing it will have built around itself

Glass worms, noted for their transparent bodies, are also known as "phantom larvae"
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The newly hatched mosquito larvae are very small and are ideal for feeding to fry.

Aquarium shops sell all these kinds of food in deep-frozen form and usually of very
good quality. Itisworth acquiring asupply of different kindsof food, sothat thekillifish
can be given the varied diet they require.

Adult brine shrimp (Artemia) can also be bought as frozen food. This usually comes
from the USA, where these crustaceans can at times be caught in huge quantitiesin the
salt lakes and sea inlets. Although they are marine creatures, their salt content is no
higher than in the other live foods mentioned above. Thisisavery clean good valuefish
food, which is very much enjoyed by all Aphyosemion.

In July 1989 one of the authors was able to feed frozen Artemia to wild collected
Aphyosemion mirabile and Aphyosemion amoenum. In just one day the fish had got
accustomed to aquarium conditions. They received as their first food in the tank brine
shrimp (fiveto ten millimetres|ong) which had been thawed out shortly before. Without
ever having seenthisfood, they spat it out once or twicebeforeeatingit enthusiastically.

This shows clearly that killifish of the genus Aphyosemion accept food that is dead
and does not move, if it consists of deep-frozen aquatic creatures.

In contrast it can be observed with the feeding of freeze-dried mosquito larvae, blood-
worm and Daphnia that the fish lose interest in these foods relatively quickly.
Nevertheless their diet can be enriched above all with freeze-dried blood-worms. But
this food should be given one or twice a week at the most. If it is fed more often,
Aphyosemion will eat it only reluctantly.

A particularly controversial food isTubifex. Thesewormsaretwoto threecentimetres
long and bury themselvesin the bottom of muddy stretches of water. It issaid that, like
blood-worms, they may contain impurities - especialy heavy metals. Those aquarists
in particular who keep annual fish and the semi-annual Aphyosemion species need to
give their fish very rich food. For this purpose many people use Tubifex without
experiencing any problems. This food is generally regarded as too rich for the small
Aphyosemion species including the representatives of the "cameronense'-group.

But here too different breeders have different ideas: Allan BROWN in Manchester
succeeded in breeding the species he and hiswife Barbara brought back from Gabonin
1990 ("GAB 90") by using well rinsed Tubifex. On the other hand there are other
breeders who would not touch this food.

This example shows us that, even with the use of some foods, opinions vary and
successis arrived at by different routes.

Over theyearskillifish keepers have devel oped or adopted methods of breeding some
of their live food themselves. This includes fruit-flies of the species Drosophila
melanogaster, white worms and Grindal worms.

Thefruit-fly known as Drosophila for short can be found in hundreds on rotting fruit
in some countriesin late summer. A stump-winged form is used by aguarists. Because
they have vestigial wings, they are unable to fly and this makesit easier for them to be
fed to killifish.
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For breeding Drosophila one first needs adult flies of a pure wingless strain. Starter
culturesof good quality can be obtained fromfellow agquaristsor livefood breeders, who
regularly advertise cultures of various kinds of live foods in fish-keeping magazines.

Care needs to be taken, especialy in summer, to prevent winged fruit-flies from
getting into the cultures. The wingless form would cross with the wild form and the
resulting hybrids would all be capable of flying.

For the culture medium for breeding fruit-flies there is a wide variety of recipes
(different kinds of fruit, with or without stiffening medium, cooked or raw), so werefer
readers to the numerous articles in aquarium literature. Of course it is not easy to
compare the various "recipes'. Nevertheless we will give here a short account of how
one of the authors succeeds in producing good supplies of fruit-flies.

The culture can be kept in ajam-jar or gherkin jar and has to be covered with fine
gauze or other material which will allow the passage of air. A round hole can be cut
in the screw-top and the chosen material glued to cover the hole (beware of sharp
edges!). It is important to ensure that fuit-flies cannot escape and also that wild
winged fruit-flies should not be able to get into the jar and thus corrupt the culture.
A food medium can be made from mashed appl es, to which atenth part of rolled oats
isadded. When they have been stirred together for ashort time, the mixtureisready.
A littlewood fibreintheform of toilet paper or hand tissuesis placed on the bottom
of thejar, and then a5 cm layer of the food medium is placed on top. A few granules
of dried yeast are scattered on the medium, so that the mashed apple can ferment.
Then morewood fibre or wood wool isplaced ontop, so that thefliesdo not get stuck
in the moist medium but are able to move freely in thejar. We can now put into the
jar the fruit-flies which will soon start to breed. At an ambient temperature of 21-
23°C thefirst pupae can befound on the side of thejar in about ten days. A few days
later the young flies will emerge.

Of course there are many variations possible for the food medium. Instead of apple
one can use plums, bananas and even kiwi fruit. Norbert Dabaniak has been able to
enrich the medium with sugar and honey instead. He starts the fermentation process
with the usual yeast.

After just afew daysonenoticesthetypical smell of fermentation devel op. Theal cohol
produced isthen converted by bacteriainto acetic acid. One of these substances, or both
of them together, prevent the growth of mould, since experience shows that cultures
which acquire this typical smell hardly ever go mouldy.

Thomas BLum (pers. comm. 25.6.1994) uses a different recipe which he has used for
breeding fruit-fliesfor many years. Themedium consistssolely of apowdered baby food
(e.9. Readibrek), which is mixed with water. Thistype of food contains many vitamins,
trace elementsand minerals. The addition of asmall quantity of red wine vinegar makes
the food acid. BLUM does not use either fruit or yeast, but he does add a vitamin
preparation, of the type sold by aquarium shops.
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In aquarium literature various authors mention the fungus inhibiting effect of
artificial additives. In our experience afood mix can be made easily using awiderange
of foodstuffs. Fermentation starts quickly, the flies breed almost explosively, and the
failure of aculture hardly ever takes place. So we do not regard as essential the use of
fungus inhibitors.

Often Drosophila do fail, even though one has endeavoured to copy closely a
successful recipe. In this case it may be worth-while to try out different methods and
recipes.

Since the containers used for fruit-fly cultures should not be air-tight (as mentioned
above), thefood mix tendsto dry out intime. In order to prevent the culturefrom getting
hard and dry (the maggots can no longer move around properly in the culture), it is
advisable to moisten the culture now and then with water from a pipette. The frequency
with which this has to be done depends on the consistency of the medium when it was
prepared, the temperature and the extent of the evaporation.

When the first fruit-flies have hatched in the jar, new cultures can be started. If this
has been done in sufficient number, flies that hatch subsequently can be fed to the fish.

Thejar isgivenatap, to makethefliesfall from theside of thejar onto thewood-fibre,
wood-wool or food medium. Thelid istaken off and theamount of fliesrequired shaken
onto the water surface. Asthey cannot fly, they stay on the surface. The movements of
their legs and the slight hopping action arouses the predatory instinct in the Aphyose-
mion, which then proceed to eat them.

New cultures of fruit-flies are "seeded" in the same way. After atap on the jar, about
20 flies are shaken into the new jar that has been prepared. Both jars are then closed as
quickly aspossible. Admittedly thefliescannot fly, but they constantly gravitatetowards
the light, in order to get to the top of the jar and escape.

The following drawing shows a fruit-fly culture ready for use.
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Breeding Drosophila does entail some effort and is not as simple as feeding thawed
out frozen food. But asthe fliesfeed on fruit and probably by doing so absorb vitamins,
one can conclude that some of these vitamins are absorbed by the fish. Whether these
vitamins are vital for the fishes well-being, we cannot say. All the same they are less
suspect than many colourings that dried food might contain.

Moreover Drosophila come nearer than al the other kinds of food mentioned to the
ants and insects which were earlier mentioned as the possible natural food of killies.
Their chitin content might be good for the digestion of Aphyosemion.

The following picture shows some Drosophila of the wingless strain. On the inside
of thejar the maggots have pupated. The almost compl etely devel oped flies can be seen
through the almost transparent pupa casing. I n the background we can see atissuelying
on the food mix.

The breeding of Grindal worm (or Grindal for short) also requires a certain amount
of effort. Grindal canbeacquired fromaguaristsor livefood breeders(seeadvertisements
in aguarium magazines). One needs a polystyrene box with alid, like those used in
sending aquarium fish from wholesalers (inquire in your local aquarium shop).
Alternatively a plastic box with alid can be used. Peat or peat fibres are boiled and a
layer afew centimetres deep is placed in the box. Instead of peat many aquarists use
compost without added fertilisers or plastic foam. Thelatter material hasthe advantage
that after a given time it can be rinsed and the Grindal's waste products washed out.

The small worms can be fed with baby food, ground oats or white bread. This food
is simply placed on the moist substrate.
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In our experience the best temperature for Grindal to breed seemsto be around 20°C.
Itispossibleto put apiece of glassonthe substrate. Thewormswill collect under it, and
they can then be removed simply and quite cleanly by taking out the piece of glassand
collecting the Grindal with a brush or other implement. The worms are then spread
around the various tanks. With gentle wriggling movements they slowly sink to the
bottom. They are eaten by fish with a body length of 10 millimetres or more.

If acultureisfed regularly and isin good condition, Grindal can be harvested from
itonadaily basis. Depending onthenumber and sizeof thefishtobefed, several cultures
will be needed. Thiswill be insurance in the case of a culture failing or being overrun
by mites.

If this should happen, a few Grindal worms are removed and placed with a fresh
substrate in a thoroughly cleaned container, so that a new culture can be started.

When feeding Grindal, one should bear in mind that they are less suitable for adult
fish, which arenolonger at the growing stage. It has been observed that when given this
food in quantity, fish show the undesirable symptoms of fatty degeneration, which may
be attributed to the use of Grindal.

White worms (Enchytrae) are also small white worms. They are alittle larger than
Grindal. Basically they can be bred in the sameway asthat described abovefor Grindal.

Theboxesshould however berather larger. Polystyreneboxes(or home-madewooden
boxes) are suitable. They are half to three quarters filled with compost without added
fertilisers. The culture can befed stale bread, rolled oats and baby food, which can again
be covererd with apane of glass. Removal and feeding to the fish are as per the Grindal
worms described above.

All the food on a culture should be used up before any more is added.

A new culture becomes necessary when the rate of production of the worms drops
noticeably.

Aswith Grindal, the rule should be to give these worms only to sub-adult fish, and
then in moderation.

Freshly hatched Artemia naupliae (brine shrimp) are actually the most commonly
used fry food, whichiswhy wewill describein detail their "breeding” inthe second part
of this chapter.

Despite their small size, these small crustaceans are also enjoyed by adult Aphyose-
mion. The main reason for this may be the jerky movements of the naupliae, which
arouse the eating instinct of the killifish.

Of course an adult Aphyosemion would need a considerable number of the naupliae
tosatisfy itshunger. But, if other kindsof livefood are not available, it isworth hatching
brine shrimp for adult fish, so that they get the desired variety of diet. In any case brine
shrimp haveto be hatched for therearing of fry, and, when there happensto bean excess,
they can be given to the older fish, before the naupliae die for lack of food.

The" Aphyosemion cameronense” -group Page 157



Maintenance and Breeding

Variety of diet is crucial. All the foods listed here have their most beneficial
nutritional effect when they are used in continuousrotation. Obvioudly itisnot essential
to have stocks of all the kinds of live and frozen food, but when given avaried diet, our
killifish are better nourished and their vitality and fertility improve. For this reason
always try to give your fish the greatest possible variety of foods.

K eeping representatives of the " cameronense” -group with other killifish. One
does not always have enough room to keep apart all the Aphyosemion speciesin one's
possession. Moreover many aquarists like to keep severa of these superb fish species
together. But it must beremembered that theAphyosemion differ fromeach other invery
few pointswhen it comesto body shape, and thefemalesin particular are similar to each
other. Itisjust the malesthat have differences from other speciesin the colouration of
the body and the fins.

Under no circumstances must females of different species be kept in the same tank,
if they are of the same species group or subgenus! The differences between the species
are so slight, that the females cannot be separated (the males on the other hand have
sufficient characteristics of colouration to enable even closely related species to be
separated). The females can no longer be identified exactly and are thus of no use for
any subsequent breeding programme. They would most probably produce unwanted
hybrids, which should be avoided at all costs.

We should be aware that aggression may be directed against fish of other Aphyose-
mion species, if they actually refer to males of the same species. When several males of
different species are kept together, one should ensure that the number of fish isnot too
largefor the size of thetank. Heretoo it is advisable to keep fewer males than females.
Additiona hiding places should aso be provided.

If there is enough space available in an aguarium, several Aphyosemion species can
definitely be kept together. The more distantly related they are from each other, the less
chance there should seem to be of intraspecific aggression taking place against
specimens of other species.

Aswe have seen in the description of the living conditionsin the wild, Aphyosemion
species of different species groups or subgenera may well occur side by side (see the
chapter The Accompanying Fauna in the Biotopes). This should also mean that the
different body and fin colouration of the males peculiar to their species prevents or at
least restrains acts of aggression between the species (inter-specific aggression).

Whether this is true of fish kept in the aquarium cannot be said for certain, as the
conditionsin atank do not necessarily produceidentical or similar reactionsto the same
key stimuli asin the wild.

Ingeneral, however, it can be said that, if representatives of the" cameronense'-group
arekept together with other Aphyosemion speciesin suitably good conditions, no special
problems should arise.
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In the event of injuries to individua fish or even death, the composition of the
community in the tank will have to be altered appropriately, with the most aggressive
specimens being taken out.

Fishwith seriousinjurieshaveto be placed inisolation and, if necessary, treated with
amedicament available from the trade. The experienced killifish keeper observes his
fish regularly, so that he can act as quickly as possible when the need arises.

Keeping our fish together with killifish species that do not belong to the genus
Aphyosemion should beless problematic, asthese species behave quite differently from
the Aphyosemion species. In particular the surface dwelling Epiplatys and aso the
lamp-eyes, which are always actively swimming around, will hardly be victims of
aggression. The bottom spawning species of the genus Nothobranchius, as well asthe
South American Rivulus and Cynol ebias speciesdiffer in body shape and colour pattern
so much from the members of the "cameronense”-group, that no quarrels to speak of
should occur.

K eeping representatives of the" cameronense” -group with other fishes. Killifish
are mostly kept by aquarists who are fascinated by them and work intensively on the
maintenance and breeding of these fish. For this purpose most enthusiasts own several
tanks used exclusively for killies. Only individua fish or specimens not of use for
breeding are sometimes kept in ornamental planted tanks, in which "ordinary"
aquarium fish are also to be found.

Asthis does not happen very often, we do not have enough experience to be of much
help. What we have said for the killifish outside the genus Aphyosemion should also be
truefor characins, barbs, catfish, cichlids, gouramis, labyrinth fish and live-bearers. As
long asthese do not attack theAphyosemion or even regard them asfood (for every lover
of killifish a horrible thought!), keeping together fish that differ so much from
Aphyosemion should present no problems, if the requirements for the living conditions
of all the tank dwellers have been completely satisfied.

In normal circumstances the representatives of the "cameronense”-group will only
recognise in their tank-mates fish which will not arouse any inter-specific aggression.

Aphyosemion maculatum "PEG 93/14"
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Breeding

As we have seen, the successful maintenance of killifish in the aquarium already
makes some demands on the aquarist. Even more attention is needed to breed these very
special fish.

It must be one of the aims of thisbook to guide the reader in how to maintain the fish
successfully. By this we do not mean keeping over a short period fish obtained from
someone else. Rather we mean in particular the maintenance of a species or strain (or
many!) by breeding them oneself over several generations.

So it is not without reason that the second part of this chapter is one of the most
comprehensive sections of this book.

The experience of the last few decades with numerous representatives of the
"cameronense"-group has shown that they can be regarded as belonging to the small
Aphyosemion species. The breeding methods generally successful with these fish can
also give us good to very good results.

The methods described below have partly been taken over from other killifish
enthusiasts (our "craft" learnt from them, so to speak). But over theyearswe havefound
out many "tricks" ourselves. It is not of interest who first successfully tried out which
trick with which species. It is more important to make clear that there can never be a
100% successful recipe for the breeding of a specific Aphyosemion species or even a
specific strain. Rather a range of ideas and flexibility are required.

However it isimportant to recognise and supply the conditions required by the fish.
In this the following factors play a decisiverole;

-Tank size

-Water temperature

-Water quality, filtration

-Quantity of food

-Varied and regular feeding

-Adult breeding fish ready to spawn

-Spawning medium

-Storage of eggs during development

-Suitable fry food

All these aspects are very difficult to measure, soit isimportant to give fish optimum
conditions. For this, intuition, ambition and a certain amount of experience are called
for. Not to be forgotten, of course, is the good fortune of getting good parent fish.

It is for every breeder to decide how much effort he or she is prepared to put into
breeding aspeciesor strain. Besidestherearereally difficult species, whosereproduction
only succeeds in small numbers (eg. Aphyosemion franzwerneri, Aphyosemion
joergenscheeli and Episemion callipteron). But one should never give up, if no progeny
can be produced from a breeding pair. Frequently slight changes can bring about a
distinct improvement in fishes willingness to spawn.
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It happens time and again that "good" breeding pairs or trios (= one male and two
females) are passed on from one aguari st to another and then set up for spawning using
the same method. But suddenly the fish which had previously been keen to procreate
suddenly do not want to any more; or else the eggs fungus or the fry do not hatch or...

In such cases it is advisable to change one or several of the conditions mentioned
above, that is within tolerable limits. With abit of luck conditions will occur in which
breeding will succeed.

It can al so happen that a compatible breeding pair will spawn regularly over aperiod
and - apparently with surprising suddenness - all activity in thisareastops. Then it may
be necessary to change the water temperature or give the fish a different spawning
medium. It often helps too to separate the fish for several days, so that the female in
particular can recuperate.

In the second part of this chapter we intend to cover the breeding of representatives
of the "cameronenseg'-group and describe some of the many little tricks and methods
that are possible. The list of these methods is not comprehensive. There are probably
breeders who go down other routes in order to breed their fish. We cannot exclude the
possibility that in this way more fry are produced more simply.

These methods can be used for the breeding of the representatives of the " cameronen-
se"'-group as well as for most of the "small Aphyosemion”.

We hope that as many readers as possible will be encouraged to "experiment” within
their possibilities and develop their personal breeding methods (or should we say
"recipesfor success'?).

Choice of breeding stock. Even before the breeders are put together, one must see
to it that they are compatible. Thisis not just a question of size, age and sex (if at all
possibleamale and femal e shoul d be placed together, otherwi sethe prospects of success
areminimal!). Of considerable importance too is the fact that the fish should be of the
same species and even the same strain.

Never usefor breeding fish, about whose origins
you do not have precise information!

When you obtain killifish from a breeder, you should find out if they belong to a
definite named strain. Ask for the specific name (that isif you cannot establishit beyond
doubt yourself) and for the locality and code. Check the spelling of location names
(countries, villages, streams) and code numbers. Write down the specific name and the
code of the strain and keep this information in a safe place.

It is often enough to write in a small note-book when, for example, you acquired
Aphyosemion cameronense "GWW 86/2" and from which breeder. If you succeed in
reproducing thefish, youwill sooner or later want to passon thefish you havebred. Y ou
will then be in the position to hand on the correct information on your strain.
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If you omit the additional "GWW 86/2" for the strain, within a few generations we
will beleft with anamel ess strain of Aphyosemion camer onenseinstead of theoriginally
precisely defined strain " GWW 86/2W (imported by PeterWacner and RolandWENDEL,
caught on the morning of 6th January 1986 from a stream near the village of Latta
(Lata), 17 km east of Makokou in north Gabon, 13°00'E and 00°39'N).

After the loss of the precise description of the place of origin it |ater becomes almost
impossible to identify with certainty the fish as belonging to the strain "GWW 86/2".
It will become all the more probable that these fish will be crossed with another strain
of Aphyosemion cameronense and consequently the particular colour features of both
strains will get mixed. This again would mean the loss of the unique variability of the
killifish asdocumented in thisbook. These principlesarevalid for all killiesand should
be respected by every serious lover of these uniquely beautiful fish.

This is a particularly beautiful male of the "GWW 86/2" strain of Aphyosemion
cameronense mentioned above

Make sure that the fish chosen for breeding are neither too young nor too old. We
cannot actually give here an "ideal age" for breeders. Later we will show that the rate
of growth of the fry and with it the beginning of sexual maturity may be influenced by
thisfactor. But avery considerableroleis also played by factorslike the conditionsin
which the fish are kept, the feeding and also the individual potentials of the males and
females. If femal esare placedin aspawning tank too soon, they canbedriventoofiercely
by the eager males and get injured or even killed. For the males all the young females
represent potential sexual partners, evenif they are not yet ableto produce enough eggs.

Moreover fertility declinesin older fish. In this case alot of time and energy would
be invested (and probably wasted) in the search for the best method and aso with
experimenting. And possibly success would be achieved faster and more easily with
younger fish.
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Of course, compared with the short lived bottom spawners of the genera Nothobran-
chius and Cynolebias, the killifish of the "cameronense”-group live surprisingly long,
but their fertility dropsoff appreciably after acertaintime. It cannot be said exactly when
this stage of life begins. This depends largely on how the fish are kept and also on the
individua fish themselves.

It can often be seen that the dominant males and femal es kept together in agroup are
especially keen onreproducing. Thusitisbetter to observethefishin question and select
them from a small shoal for breeding.

Fishdestinedfor breeding should alwayshavethecol ouration of thetypeof thespecies
and strain. Itisvirtually impossibleto set up standardsfor killies, asisthecasewithlive-
bearing toothcarps.

But if, for example, you have a male Aphyosemion amoenum, in which the yellow
blotch on the caudal peduncleis missing (atypical feature of this species, which may
be absent only on individual males and as very rare exceptions), this specimen should
not be used for producing the next generation if no better (= "typical") coloured male
is available.

Physical deformities such as a bent caudal peduncle, a missing or malformed gill-
cover, or an abnormally formed spine are reason enough to exclude such fish from a
breeding programme if at all possible.

The females must have a belly line curving outwards slightly. If they are markedly
emaciated, they are either ill, badly fed or have spawned just recently. Such femalesare
not suitable for spawning when in this condition. They should be kept apart and
watched. They should be given a particularly rich and varied live food diet until they
have increased perceptibly in bulk and acquired the "normal" body shape.

The drawing below showstwo females. The belly of the upper fish markedly hollow,
the body shape of the lower female corresponds to that of a healthy specimen.
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Recognising females ready to spawn. It is not just the body girth that establishes
whether an Aphyosemion female is carrying eggs. For even well fed females can give
the appearance of being filled with eggs.

In order to be ableto seethe eggsin the belly of afemale, thefishisplacedin asmall
glass container or plastic bag and held against awindow or light. Thefemaleisviewed
against the light and numerous yellowish clear eggs are visible in the belly. The upper
picture on page 168 shows the translucent eggs in the belly of afemale.

When femalesarefully fed, only afew eggsarevisible, asthe body isfull of thefood
just taken.

In very rare cases females occur which do not spawn, even though they can be seen
to be full of eggs. This could be what is called being egg-bound. We do not know the
reason for this phenomenon, but we suspect that old females in particular are liable to
suffer from it.

In one instance one of the authors observed a female that had been placed in a
spawning tank depositing all the eggs without the male taking part (so they were
unfertilised and therefore lost). Then, after being well fed, thisfemale did not produce
any more eggs. So it can be said that in most cases such females can no longer be used
for breeding.

Asthisoccurssorarely, weknow of no solution to the problem of egg-bound females.

Feeding the breeders. This aspect is of particular importance, since for both sexes
spawning placesan exceptional burden onthefish. Even beforethey are placed together,
the fish selected should have been separated and given avaried diet. Besides, they can
be observed more closely and their state of health can be determined more accurately.

Asfor the food istelf, obviously all the kinds of food listed in the first part of this
chapter arerelevant. Many experienced aquarists givethe best availablefood to thefish
used for breeding, so as to keep them in good condition.

Asthereisthetemptationto givethefishlargeamountsof food, wewouldliketo point
out again that not too much food should be given at atime. Otherwise the water might
get polluted. After all, itiswell worth avoiding theloss of val uable specimens specially
chosen for spawning.

Separ ation of the sexes. Killifish do not pair off or know any lasting union. They
spawn when they are sexually mature and meet fish of either sex ready to spawn (and
if the other necessary conditions are satisfied). So these fish can be called permanent
spawners.

In order to obtain ahigher number of eggs, it isnecessary to spearatethefemalesfrom
themales. Itisworth noting at this point that Aphyosemionfemaleswill a so spawnwith
males of closely related species and of course with males of other strains of the same
species, if theopportunity arises. If maleand femal esfish of different speciesand strains
were kept together, the effectiveness of the breeding programme would suffer and
aquarists would end up with unwanted hybrids.
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Sothefemaleschosen for breedingwill in general be separated from their own aswell
asclosely related males. As described above, they will be given agood and varied diet.

After being separated for 8 to 10 days, these females can be placed together with
selected males. The separation time should be found out individualy for each female
and each breeding method.

The spawning tank. The tank the breeders are placed in should conform to the
conditionsdescribed inthefirst part of this chapter for thewell kept aquarium. Thesize
of thetank dependson thekind of spawning method (seea soNatur al breedingmethod
- Artificial breeding methods). If the breeders are just a pair or atrio, a 20 litre tank
will often be sufficient. For longer spawningswith two pairs or asmall breeding group,
alarger tank of up to 50 litre capacity should be chosen.

In view of the stress the femal es suffer from the constantly driving males, they must
be given a sufficient number of hiding places. This can be achieved most simply by the
provision of alarge quantity of spawning medium (see The nylon mop).

The water hardness should in principle be rather lower than the readings described
as satisfactory for maintenance. A total hardnessof 2to 10°dGH isadvisable. However,
variations in water hardness are of less importance than changes in the pH. Many
Aphyosemion species will indeed reproduce at higher degrees of hardness, but with
representativesof the" cameronense'-group, breeding i sdistinctly more successful with
soft water.

In our opinion the pH should be around 6.5 for spawning. Frequently the fry of one
generation sex out with an extremely uneven sex-ratio. Offspring of Nothobranchius,
Cynolebias, Rivulus, Aphyosemion and other killifish species have been observed with
up to 100 specimens of one sex and two to three of the other.

Killifish enthusiasts repeatedly discuss the possible reasons for this phenomenon. It
issuggested that the pH of the aquarium water isresponsible. It would surely be worth-
while bringing together and comparing the various conditions, in which such extreme
fluctuations of sex-ratio occur. Fortunately in our breeding attempts at around pH 6.5,
we have never experienced such annoying problems.

Male Aphyosemion obscurum "EMS 90/13"
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This adult female Aphyosemion halleri "EMS 90/6" shows against the light that sheis
carrying alot eggs

Temporary set-up - Permanent set-up. Aphyosemion females that are not kept
separately from their males and thus spawn regularly normally have arelatively small
supply of eggsin their body. For thisreason both sexes are separated before being used
for breeding. After spawning starts, practically all the fully formed eggs are deposited.
A few days later the females will again have in their bodies the normal supply of eggs.

If the males are particularly aggressive or intolerant, they should be left in the
spawning tank for just a short time. Thiswill help protect the females. In this case we
speak of "temporary set-up". The maximum duration depends onthe natural conditions.
When it comes to difficult, valuable or reputedly aggressive breeders, we recommend
that aconstant check be kept of the spawning tank, so that immediate action can betaken
at the first signs of injuries. One or two days later it may be possible to get eggs from
the same selected fish without any further problems.

If the quarrel some behaviour continues, other breeders should be chosen. It is often
enough just to exchange one of the partners.

A further advantage of atemporary set-up liesinthefact that all theeggsarefertilised
in arelatively shorter space of time than is the case with the "permanent set-up” (in
which we get eggs that have been laid over a period of up to two weeks).

This second procedure can be considered for pairs or triosthat get on well with each
other or elsewhen alarger number of specimensareplacedinalarger tank for spawning.
The breeders are left to spawn for several days or even weeks.

In this method it is necessary to collect either the eggs or the fry after hatching. We
have to distinguish between the two following methods.
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Natural breeding method - Artificial breeding methods. In general we can divide
the breeding methods into two groups.

The natural breeding method is based on the use of well planted tanks, in which the
breeders are kept in a permanent set-up - that is over alonger period - and the newly
hatched fry find protection in fine leaved plants.

For this purpose floating plants such as Riccia fluitans or Pistia stratiotes and the
Ceratopteris specieswith their fineroots should be present. In fact femal es often choose
to spawn on the roots that reach from the underside of aquatic plants down to the tank
bottom.

If there are enough aquatic plantsin the tank, thetiny fry can hide among thefloating
plants. They stay immediately below the water surface where they find their first food
in the form of minute water organisms.

If in addition freshly hatched brine shrimps (see also pp 190 to 194) are added to such
a tank, some of them always keep to the surface, where they are eaten by the small
Aphyosemion. As mentioned above, the surplus Artemia naupliae are eaten by the
parent fish, whichinturnimprovestheir general well-being and eagernessto reproduce.

The advantage of this method isthat the necessary workload is reduced and adegree
of selection meansthat only the strongest fry survive. Ontheother handitisnot possible
using this method to breed a strain in large numbers.

Depending on the conditions at the time, the fry can beleft in the tank. Later the half
grown fish are taken out, either to be given away or to be used for breeding the next
generation.

In addition it is a good idea to scoop up fry regularly from the surface with a small
beaker or flat dish. The fry can then be put into a rearing tank. The number of fry
obtained will then increase to a certain extent.

Anyonewith hisown garden or bal cony can set up containerswith acapacity of at |east
20 litresout of doors. Inthe months of June, July and August, and also inthefirst weeks
of September, Aphyosemion which are ready to spawn can be added. Karlheinz KoHLER
used this method in the early nineties to keep Aphyosemion dargei in a black plastic
"mortar tub" with a capacity of 50 litres (supplied at reasonable cost by builder's
merchants).

For decoration a few bunches of Java moss and floating plant of the genus Salvinia
were placed in the container. The sunlight entering the tub caused the formation of
masses of filamentous algae, in which spawning took place. The numerous fry were
scooped out and reared in small aquaria.

Thisnatural breeding method out of doors can be used with many other species of the
genus Aphyosemion. In contrast with fish kept in aguaria, those kept in the open air
showed much lesstendency to want to jump out. The Aphyosemion found enough food,
so that it was only occasionally that live food had to be added.
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With the artificial breeding methods one tries to remove the eggs from the aquarium
as soon as possible, in order to protect them from the parent fish. On many occasions
killifish have been observed eating the eggs they had spawned earlier. Egg robbery of
this kind is a very negative accompanying phenomenon, but there are ways to
circumvent it to some extent.

The fish can be given a spawning medium, in which the eggs can only be found with
difficulty. Especially suitable for thisis peat fibres, obtained from aquarist shops as a
filter material. Itsfilamentous structure induces the breedersto spawn on the top of the
bundles of peat fibres. The dark brown colouring makesit difficult for the fish to find
and eat the eggs. The picture on page 172 shows on the upper right aclump of dry peat
fibres, as available from aquarium shops. In the small plastic dishes below one can see
how the colour of the peat darkens when it is wet. Below on the right thereis a small
dish with alittle Java moss (Vesicularia dubyana).

The bottom of the spawning tank can also be covered with alayer of garden peat afew
centimetres deep. This peat should be without added fertilisers, and it should be well
boiled beforehand. The small Aphyosemion, including the representatives of the
"'cameronense"-group are not actually bottom spawners as are the large Aphyosemion
and the species of the genera Nothobranchius and Cynolebias. Nevertheless, a large
proportion of the small Aphyosemion eggs are deposited in the soft substrate.

This may reflect the spawning behaviour in the biotopes, where fine mud on the
bottom of the streams is possibly the most frequently used spawning medium.

If fish are given different spawning media (e.g. peat fibres, peat, Java moss, nylon
wool and the wool described in the next section), different pairs choose different
materials. When one observes Aphyosemion pairs spawning, one sometimes gets the
impression that the females choose where they will spawn by making towards their
favourite spawning medium.

Nylon mops. Besidesthegreen nylon flosswhichissometimesavailablein aquarium
shops, synthetic wool isasecond artificial spawning medium. The use of natural wool
is out of the question, as it would start to rot in the water. The toxic substances given
off could be a danger for the parent fish and for the eggs.

The colours preferred by the fish appear to be black, dark brown, dark grey and dark
blue. When the synthetic wool hasbeen boiled, itiscut into piecesof about tento twenty
centimetres long. Depending on the size of the aquarium and of the nylon mop being
made, 30to 50 lengthes aretied at one end to form aloose bunch. On page 172 one can
see that the left and right-hand mop consist of nylon wool threads several metreslong,
which have been tied together in acircle.

Asthewool is heavier than water, this bundle can simply be laid on the tank bottom,
whereit will, so to speak, imitate abunch of Javamoss. In contrast with Javamoss and
peat or peat fibres, using nylon fibres makes it very simple for the aquarist to collect
pretty well all the deposited eggs (see also the section Collecting the eggs!).
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The picture on page 173 shows that the eggs deposited in nylon mops can easily be
seen as light coloured little balls, especially when dark wool is used.

Thereisaso the possibility of providing thetied end of the bundle with asmall float.
For this, small piecesof cork, wood or polystyrene (all untreated!) aresuitable. Anempty
film canister can a so be used. One of the nylon threadsis put into the canister and then
kept there by replacing thelid. On page 172 one can seethat the nylon mop in the centre
has a float in the form of a normal bottle cork.

With the so-called floating mopswe are free to choose the length of the nylon threads.
Especially useful are those mops whose lower ends at least touch the tank bottom. It is
even better if they lie onit. In thisway the breeders have the freedom to choose where
they want to spawn. A combination of both typesof mopisal so possible. Ontheonehand
floating mops give the fish the possibility of depositing the eggs just below the water
surface, and on the other hand numerous mops lying on the bottom provide hiding
places for subservient specimens.

If alot of submerged or floating mopswith long threadslying on the bottom are used,
we must remember that uneaten food and droppings will collect between the nylon
fibres. In this case the mops should be taken out of the tank briefly and rinsed quickly,
whenever there is a water change.

Filtration. What istrue of the maintenance of Aphyosemionin general, must also be
borne in mind when fish are placed together for spawning. Every agquarium, in which
fish have been placed for the purpose of long-term spawning, should be adequately
filtered. Keeping effective biological filtration in good working order prevents the
appearance of toxic substances which can drastically reduce the fishes willingness to
spawn.

In this context aregular partial water changeis a so advisable, as was recommended
onpp 130to 132. If the chemical composition of thefresh water doesnot differ too much
from that of the water in the spawning tank, there need be no fear of problemsfor the
eggs. We should remember that, in the small rainforest streams and neighbouring pools,
the eggs of Aphyosemion are exposed to quite considerable environmental influences.

Water temperaturefor spawning. Therepresentativesof the" cameronense'-group
livein thewild in streamsthat flow throughout the year. They can therefore reproduce
without significant interruptions (non-annual way of life). It can be assumed, however,
that conditions for reproduction are better during the rainy season than in the drier
months. The streams overflow their banks, the surrounding areas are flooded. The
available habitat is larger (less pressure from predators) and more food in the form of
insects is washed into the streams (less competition for food).

Asthe increased rainfall influences the chemical composition of the water and also
itstemperature ("thinning" of thewater through rainfall and also adrop intemperature),
it is understandable why Aphyosemion's willingness to spawn can be increased by
additions of fresh water.
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Material sto offer Aphyosemion as a suitable medium for depositing eggs: nylon mops,
peat fibres and Java moss

This close-up shows that the clear and dlightly yellowish killie eggs are easy to see
between the individual threads of the dark synthetic wool

Page 172 The" Aphyosemion cameronense” -group



Maintenance and Breeding

A quick look will show the eggs between the wool strands. How many eggs may this
spawning of an Aphyosemion pair have produced? The nylon mop is placed on a soft
surface. The individual strands are pulled apart and the eggs removed with the fingers
to store on peat fibres or in water from the spawning tank
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We have had good results at temperatures between 18 and 24°C. The optimum
temperatureisprobably around 22°C. If thewater temperaturerisesto above 24°C, most
representatives of the "cameronense”-group stop spawning.

In addition we have established that at higher temperatures of 23 to 24°C, the
frequency of partial water changes has to be increased.

In one or two caseswe have found that lowering the temperature to 16°C hasinduced
particularly aggressivefish to spawn, with no injuries being suffered by the subservient
fishes. Thismight beaway of getting specimensto mate, which are otherwiseintol erant.

Thefish in spawning tanks should be monitored by the aquarist. As mentioned
above, we recommend that the spawning tank be checked regularly when the fish are
known to be aggressive or when they are particularly valuable.

When several females are compared, it will be seen that their spawning phases differ
to quite an extent. If a shoal of young fish is reared together till the onset of sexual
maturity, one sometimesfinds among them very large and dominant females. They also
give theimpression of being very "plump". They havein their body alarge number of
eggs. It has been shown that only very large and dominant males are able to persuade
such females to spawn regularly.

If amaleisweak compared to its mate, the pair will only produce afew eggs. When
they do spawn, it is usually after one of the regular water changes.

But thereissomething theaguarist can doto help. Theregular water changeisdelayed
a few days, and then especialy cool water is used. This frequently stimulates the
breeders considerably. One should seeto it that the water temperature of only about 16
to 18°C is kept constant over a period of several hours. This can be achieved by the
regular addition of fresh water. Thisprocedure can in ashort time bring about increased
egg production when the male is weaker than the female.

If strong males are mated with small, subservient females, spawning usually takes
place regularly. The number of eggs produced varies from pair to pair.

Many yearsof breeding experiencewith the speciesand strainskept by ushave shown
that well matched pairscan beexpected to producean averageof 8to 12 eggsaday. After
awater changewith adrop of temperatureof 2to 3°C, the number of eggsproduced may
temporarily rise by 100% or even more.

A prerequisitefor regular and constant spawning isan adequate supply of food for the
females. They must not be allowed to be short of food asaresult of the males harassing
them persistently. It is an advantage if the males allow the females short breaks in
spawning. Then the females can recuperate and produce new eggs. Thisis particularly
true of those breeding pairs that spawn only at certain times of the day.

Well matched pairscan beleftin apermanent set-up for weeksor even monthswithout
the fish suffering any harm.
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Maleswhich are aggressive and drive persistently can bring about a high average egg
production. But there is the danger that the females will deposit their complete supply
of eggs. In addition they may be harassed to such an extent during feeding that the
amount of food they eat is not sufficient to produce enough eggs. The reduction in the
females willingnessto spawn increases too the pressure exerted on them by the males.
The females get increasingly wesaker, and this can lead to their deaths if they are not
removed promptly from the spawning tank.

To prevent this, it is necessary to separate females from the aggressive males
regularly. Inthisway thefemalesrecuperatein theserest periodsand are ableto produce
new eggs.

Collecting the eggs. The fact that our Aphyosemion eat their own eggs means that
the eggs need to betaken away from the parent fish. One possihility isto removethefish
from the spawning tank. Then it does not matter if it is atemporary or permanent set-
up, or if itisthenatural or artificial breeding method. If fish are placed in atank to spawn
over ashorter or longer period and then removed after spawning successfully, fry will
hatch continually on the days and weeksthat follow. Thefry canthen befedin theways
we recommend.

This procedure has however the disadvantage that it requires alarge number of tanks
for @l the successive hatchings. At this point a further peculiarity of killifish is worth
noting. Compared with the eggs of other fish, their eggs have one great advantage. They
are so hard-shelled that they can be taken out of the water for ashort time, without being
damaged by contact with the air. The resistent egg-shells protect theinside from drying
out. Obvioudly there is alimit to the length of time an egg can be exposed to the air.

Before taking out the peat fibres or mops, one should always check whether there are
any killiesin them. This is where they will choose to hide when disturbed.

The picturesonpp 172, 173, 176 and 177 show that a spawning medium can betaken
out of the water and searched for eggs. The eggs are not at risk and they can be easily
collected. Theindividual eggs are considerably easier to see between the nylon strands
than in the thick and uneven fibres of the peat.

One can even collect the eggs carefully with the fingers from the spawning medium
(see page 177 below). Excessive pressure can destroy the surface of an egg, which will
die as aresult.

In every case the medium is folded in a soft towel or paper tissue and carefully
sgueezed before asearch ismade for the eggs. The absorbent quality of the surrounding
material reduces the necessary pressure that hasto be exerted, and this helpsto protect
the eggs.

An important fact to bear in mind is that the shells of freshly deposited eggs are till
soft. They haveto passthrough the female's sexual orifice and in addition the sperm has
to penetrate the eggs. It takes at least an hour for the eggs to harden. In order to give
the eggs the necessary time, one can leave the spawning medium in asmall dish for a
few hours before beginning to pick off the eggs.
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The hardened clear eggs are transferred directly from the nylon mop on to moist peat
and then stored in an airtight container

Peat fibres can also be used. For the protection of the eggs athin layer of peat fibresis
placed on top

Page 176 The" Aphyosemion cameronense” -group



Maintenance and Breeding

This close-up shows the different constituents of the peat fibres as well asits fibrous
structure. The eggs are in different stages of development

ThisAphyosemion egg appearson thethumb asatiny littleball, but it is- compared with
eggs of similar sized fish - relatively large
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After the eggs have been collected, the spawning medium that has been used can be
put back in the spawning tank. Inthisway the possibility existsof letting thefish always
have their favourite medium. At the same time the maximum number of eggs can be
obtained.

The storage of eggs during development. Killifish eggs need a relatively long
incubation period, asthe fry are fully formed when they hatch. They can immediately
see, swim and eat.

The small Aphyosemion species, including the representatives of the "cameronense”-
group, require an average 14 to 18 daysfor their eggsto develop, that isfrom spawning
to hatching. Evenif al the eggs of a spawning are laid within afew hours, the fry will
frequently hatch over a period of several days. Thisis probably explained as nature's
mechanism for ensuring a staggered hatching of the fry, which will protect them from
short-lived and only momentary harmful influences. This spread in hatching timesis
only observed if eggs are stored in water. This effect can be circumvented by "drying"
the eggs and then "wetting" them after they have eyed up.

Thispossibility can beattributed to theeggs' astoni shing powersof resistance. But the
eggs should never be dried out completely during the devel opment phase, whichiswhy
they are stored on or in moist peat. In the literature the degree of moistness of pest is
repeatedly described with the expression "like moist tobacco™. Aswe know of no better
definition and asthe concept isvery difficult to define, we recommend to the interested
agquarist the following procedure:

An Aphyosemion pair or trio (one male and two females) is placed in a spawning
tank. As aspawning medium peat fibres, which have been briefly boiled, are put in
thetank. Dry peat (peat fibresor mosspeat) floatsat first until it hasbeen completely
soaked with water. One day after the breederswere placed in the spawning tank, the
clump of peat fibresistaken out of the tank and gently squeezed in atowel. When
this clump is held in the hand, no more water should drip from it. Then we try to
make out the yellowish and clear eggs. In order to do this, we can carefully separate
the fibres with the fingers and search the clump of fibres more closely. The two
pictures on page 176 below and page 177 above show that, with alittle experience,
the eggs can be discovered between the fibres.

So if the peat fibres contain eggs, the clump is left for another hour or so and then
itis packed in aplastic bag or small plastic container. It isimportant that no water
should be able to evaporate through the closed packing. In this way the pesat fibres
will not be able to dry out any more.

We can neither measure nor describe the precise degree of moistness. So, if thereis
an adequate number of eggs, we recommend that they be separated into smaller
clumpsand stored with varying degrees of moistness. It may be possible to mark on
the outside of the packing which parts of the spawning are stored "very moist",
"medium moist" or "relatively dry". Hatching results will soon show which will be
the best degree of moistness to use.
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There isarule which should always be followed when breeding killifish, in order to
prevent the hybridisation of different strains or closely related species. It is:

Labe all spawnings as accur ately as possible!

Of particular importance is an accurate labelling of the dry stored eggs. For this a
waterproof marker pen is used for writing on the packing material. We write on it the
specific name, thefinding placeand code(if it isknown) and the date of storage. Anyone
interested in carrying out a close study and reaching conclusions on the hatching rate,
can count or estimate the collected eggs beforehand and note down their number.

An example of apossible labelling might be: "A. maculatum "LEC 93/4", 14.11.95,
at least 20 eggs’. Even better would be to include this with all other spawningsin the
notebook mentioned at the bottom of page 163, which contains all species, strains,
numbers of eggs and hatching times.

Many kKillifish enthusiasts keep a calendar on which they note down the expected
hatching dates of every spawning. In thisway one can prevent the loss of valuable fry
dying in the egg as aresult of storing the eggs for too long. In contrast with the annual
and semi-annual species, the embryos of the small Aphyosemion develop without
interruption and the eggs must be wetted when they are ready to hatch.

If it isnecessary or more effective to give the breeders nylon mops for spawning on,
the eggs have to be picked from these mops. On page 176 upper picture you can see a
floating mop made of black wool and next to it aflat plastic dish containing moist peat.
The optimum degree of moistness should be worked out by each aquarist himself. The
eggs are carefully removed from the wool fibres and placed on the peat. Of course, for
"dry storage" of Aphyosemion eggs, peat fibres can be used just as easily as moss peat.

Male Aphyosemion spec. aff. cameronense Phenotype 9 "Ngoyang Chantier"
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Easily recognisable are the clear fertilised eggs and those which have turned a cloudy
white

This egg is virtualy fully eyed up. The fry will emerge in a few hours. Note the
astonishing size of this Aphyosemion egg
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It should be remembered that the eggs should not betoo closeto each other. Thiswill
prevent the spread of fungus. A few eggs often fungus, asaresult of not being fertilised.
Or they may have been damaged despite careful handling. If the space between the eggs
inthe peat or peat fibresislarge enough, the process of decompositionislimited tothose
eggs, and the greater part of the spawning will remain protected. On page 176 the even
distribution in the peat fibresis clearly visible. With spawnings which are sufficiently
productive, the eggs can be stored in several layers.

In order to ensure the eggs are evenly moist during incubation, when they have all
been collected, the eggs themselves are covered with athin layer of peat or peat fibres
(also moistened in the customary way).

The well sealed and clearly labelled container or bag with the peat and eggs is now
kept in awarm place (see The storage temper atur e influences the hatching time).

Besides the dry storage method described here, the small Aphyosemion species can
also bebred with thewater storage method, together with itsvariations. Asthey arenon-
annual species, the eggs devel op constantly and do not need real rest periods. This can
be seen in the "Natural breeding method", in which the eggs remain in the water in the
spawning medium provided by us and chosen by the fish, until the eggs hatch.

The easiest procedure with the water storage method is to remove the medium from
the spawning tank and placeit in asmall container with the necessary amount of water.
Thewater level should besix to eight centimetresat the most. At aconstant temperature
(which can correspond to that in the spawning tank) the eggs develop normally. Only
the unfertilised and possibly damaged eggs die. The latter should not happen if the
spawning medium has been transferred carefully.

Withthismethod it isimmaterial whether the spawning mediumisfineleaved plants,
nylon wool, peat, peat fibres or nylon mops.

But if onedecidesto collect the eggs, in order to check their number or to increasethe
quantity, we recommend, for the reasons given above, the use of nylon mopsfor easier
handling.

It isnot absolutely necessary to leave the eggsin the spawning medium. The eggscan
be collected with one's fingers and placed in small plastic dishes, which are filled with
water from the spawning tank to alevel of two to three centimetres. These containers
should have tight covers, so that evaporation and a resulting change in the chemical
composition can be avoided.

The lids of these containers are labelled as described earlier.

The storage temperature influences the hatching time. As a genera rule, the
collected eggs can be stored at the same temperatures that are suitable for the
maintenance of Aphyosemion, that is around 18 to 24°C.

Itisusually afact that higher temperatures accel erate the devel opment of theembryos
and shorten the storage time.
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The shortest development time we have met with in arepresentative of the "camero-
nense"-group is 14 days at about 24°C. Asaspawning often lastsfrom two to four days,
the development period will be extended by this time span.

One of the authors found repeatedly with numerous spawnings (storage temperature
also around 24°C), and with an average 20 eggsin each batch, that four to five eggs did
not hatch till later. After 20 days all the developed eggs had hatched.

Storage is aso possible at only 16 to 18°C, when the hatching time is extended to 20
to 22 days. With problem spawningsresultingin ahigh rate of fungussing, DADANIAK
tried storing the eggsin cold water at 16 to 18°C. Surprisingly the number of fungussed
eggs decreased, with the result that only afew died. We can find no explanation for this
phenomenon.

Checking the spawningsregularly. After the eggs have been collected, packed and
stored, they should be checked severa times a week.

For one thing one should make sure that the eggs are fertilised. The originally clear
andslightly yellowish eggsdevel op adark pigmentation after afew days(centreof upper
picture, page 177). When they are stored in water, it is particularly easy to see the
progress of theembryo's devel opment through the egg membrane. For thisamagnifying
glassis good enough.

With a simple microscope this development can be followed better, with even the
heart-beat being visible. The lower picture on page 180 shows afry in the egg ready to
hatch. We can seethefront part of thefish'sbody, with thedark eyes. Alsovisibleinside
the egg is the longer bent rear part of the body.

We must of course take appropriate action when alot of eggs fungus. Basically the
white fungussed eggs should be removed immediately, whether the eggs are stored in
peat or in water.

Male Aphyosemion spec. aff. cameronense Phenotype 3 "CGE 91/6"
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If eggs fungus. We have already mentioned that unfertilised or damaged eggs will
fungus. First a change in the albumen structure takes place, in which the egg becomes
opaque. Then fungus attacks these eggs. The enormous spore production causes the
fungus to spread.

In many spawnings one finds individual eggs which first turn white, and then they
are attacked by awhite fungus before disintegrating. Possibly the remains of the eggs
are then broken up by bacteria. Sometimes it comes to the fungus being spread
throughout the spawning. There are two explanations for this: either the fungus spores
actually attack healthy eggsor theoriginally clear eggsweredamaged or diefor different
reasons and are only then attacked by the spores.

To our knowledge thereis no confirmed evidence that fungus spores can also infect
and destroy healthy eggs.

The picture on page 180 above shows that on the black nylon fibres some eggs have
aready started to turn white.

The dry storage method using peat seemsto restrict the fungussing. On the one hand
the acetic acid content and the low pH of the peat could be responsible for restricting
the appearance, reproduction or spread of the fungus. On the other hand, with thisform
of storagethereisnodirect contact between the eggsto enablethe sporesto spread easily
from one egg to another.

Such fungussing al so occurswhen eggsare stored in water. It should be much simpler
for the fungus spores to spread freely in the water.

Aquarium shopsoffer arange of remedies, which can beadded to thewater inthe case
of water storage. Using them following the dosage recommended by the manufacturer
might limit or even prevent the fungussing of eggs when water stored.

However we are convinced that it is better to fight the causes of the fungussing rather
than its consequences. Admittedly thisis easier said than done, but an above average
rate of fungussing is definitely an indication that one or several of the necessary
conditions are not right.

In such cases one ought to try to change the temperature and chemical composition
of the water, the food of the parent fish, the spawning medium, the quality of the peat
and alsothemethod of storage. Aseggsseemtodieaboveall whenthey arenot fertilised,
a change in breeders might be a remedy. Obviously there are males with poor
fertilisation rates, which might be the result of alow sperm production. On the other
hand we cannot exclude the possibility that there might be females for which
fertilisation is impossible (?), or which produce eggs that are not viable.

It must also be remembered that closely related representatives of a subgenus or
species group within Aphyosemion will sometimes cross in the first generation. There
are genetic reasons (Different chromosome numbers) why the eggs are usualy not
viable.

Perhaps for some reason fish of different species were unknowingly mated. This
would explain why a high percentage of the eggs fungus.
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Hatching of the eggs. Thissignalsthe end of thefry'sdevelopment inthe egg. A few
days before hatching the large eyes of the fish can be made out through the transparent
egg membrane (see lower picture, page 180).

In both the natural breeding method and in water storage, the fry hatch on different
days, so this process can last over several days. When the breeders are left in the
spawning tank for longer periods, this can take weeks.

This phenomenon is observed above all when the parent fish are taken out of the tank
and the eggsare allowed to devel op undisturbed. Every day seesmorefry appearingjust
below the surface of the water.

With the dry storage method the fully eyed up eggs have to be "wetted". Thisterm
refersto the processof placing previously dried eggsinwater, to causefry to hatch from
the eggs.

At the end of theincubation period (the date of spawning and expected hatching date
have been noted exactly), the peat or peat fibres containing the eggs are put into a
shallow dish. Thereiswater to adepth of 2 to 3 centimetresin the dish. The chemical
composition is as recommended for spawning, in other wordsthe total hardness should
be around 10°dGH and the pH 6.5. It is neither technically possible nor necessary from
the fishes' point of view to copy the water chemistry prevailing at the moment of
spawning.

In the sixties and seventies many aguarists removed from the spawning tank acertain
amount of water, which waskept well sealed inaclear and chemically neutral container.
Whenthedry stored eggsfrom thisspawning tank werewetted withthevery samewater,
the chemical composition of the water really was the same. The conditionsin the wild
described by usshow clearly that the samechemical conditionsare never the same, when
spawning and hatching are separated by at least two weeks.

The upper picture on page 185 shows an example of one of the plastic dishesthat can
be used for wetting peat containing eggs. Neither the shape, size nor type of container
isimportant, provided they are designed to store food, in which case they will be non-
toxic and water-proof.

If theroom temperatureisonthelow side, werecommend that these dishesbe covered
with a sheet of glass or their own lid. Thiswill help keep the water temperature within
the range required. In heated rooms and fish-houses thisis not necessary. In their first
weeks and months young fish do not jump, as they are not strong enough to break
through the water surface.

From our experience it would seem that on wetting, the water temperature should be
twotothreedegreeslower thanthat when they weredevel opingin storage. Conseguently
we use cool water of 17 to 20°C.

Obviously thedrop intemperature combined with the eggs' contact with thewater en-
couragesthefry to hatch. In addition we recommend that the peat be stirred alittle with
thefingers. We are convinced that the fry are definitely aware of thismechanical stimu-
lationto the egg membrane, and it seemsto have apositive effect on the hatching results.

Page 184 The" Aphyosemion cameronense” -group



Maintenance and Breeding

Norbert Dabaniak hasfound that shallow plastic containerslikethese produce excellent
results for wetting Aphyosemion and other non-annual killifish eggs of many other
genera

Here the fry on the lower picture on page 180 just afew hours later. Easy to recognise
are the large dark eyes, which were aready visible in the egg
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Norbert Dabaniak discovered by chance how eggs can beinduced to hatch by being
gently shaken. On one occasion almost all the eggs remained unhatched after the usual
wetting procedure, so he decided to take them to an aquarist friend, to see if he would
have better luck in trying to hatch the fully eyed up eggs. He had put the eggs with the
peat fibres and water used for wetting into a plastic bag. During the roughly half-hour
car journey the bag lay on the passenger seat. When he arrived at the destination, half
the eggs had hatched! And the remainder followed withinthe next few hours. Itisworth
noting that al the tricks he had tried previously had proved unsuccessful.

We cannot explain this phenomenon, but it shows us that we must alwaystry to find
new ways (which are often found!) to achieve success in the breeding of the small
Aphyosemion species.

In the literature there have been frequent reports on how carbon dioxide encourages
hatching. Blowing into the container with human breath, with its higher content of this
gas than the atmosphere, may help stubborn eggs to hatch. A similar effect can be
produced by a scattering of flake food.

Various aquarists have even tried to pump carbon dioxide into the water from a
pressurised container. In this case the carbon dioxide removes the oxygen dissolved in
the water, which might possibly encourage the eggsto hatch. However, our attemptsto
induce hatching by blowing into the container have had no perceptible effect.

Scattering flakefood on the surfacewill cause bacteriato develop, and they might also
reduce the oxygen content as well. We have not yet had any experience of trying this
method.

Another way of encouraging the fry to emerge from the eggsisto use one'sfinger or
afine brush to add afew microwormsto the eggsin their container. Thisfine fry food
can be bred very easily (see page 195). The worms sink to the bottom where they stay,
wriggling quite actively. Is it possible that their presence hinders the oxygen from
getting to the egg membranes (aparallel to blowing in carbon dioxide)? Or might it be
that their constant movement causes fresh water to pass by the egg membrane and thus
raisethe oxygen content intheimmediate vicinity of the eggs? But thiswould contradict
the hypothesis made with reference to lack of oxygen.

Or it may be that the microworms' wriggling movements induce the fry to leave the
egg. This would then correspond to the observations made by ourselves regarding
stirring and careful "shaking" of the eggs. Then there would be similarities between the
addition of microworms and the forced hatching occasioned by transporting the fully
eyed up eggs on the passenger seat.

So you will seethat there are many ways of forcing stubborn eggsto hatch. We have

given some possible explanations (there are certainly others), so it is appropriate to
stress again now how important it is to "experiment" when breeding killifish.
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Thefry aretransferred. If arelatively small container has been used for wetting, the
newly hatched fry need to be separated from the eggs that have not yet hatched. With
the help of aspoon, they arethereforetransferred to aslightly larger container, inwhich
they can be intensively fed during the first days.

For uptotenfry wecan useplastic containersused for packing dairy products(cottage
cheese, yoghurt and thelike), margarine or various sal ads. These contai ners have many
advantages:

-They are to be found in every household, so they cost nothing.

-There is no problem in removing any left over food.

-They can be repeatedly cleaned with a piece of foam, filter wool or asmall cloth.

-The plastic is non-toxic, chemically neutral and durable.

-They are light in weight and unbreakable.

-Containers and lids of the same size can be easily stored inside each other when not
in use. They are light in weight and take little space.

-Thelids closetight and can be written on repeatedly (names of species, locality and
even hatching date).

For thismost breedersusewater-proof felt-tip pens. Thewriting can beeasily removed
with methylated spirits. It is better not to use acetone (nail varnish remover) or other
solvents, as these are bad for the health and attack many kinds of plastic. Another
argument for the use of methylated spiritsis their lower price.

Correct labelling isimperative, as the fry that hatch later will also need transferring.
Mix-ups with other spawnings are to be avoided.

Consequent rearing. Asthe fry increase in size, they must be transferred to larger
tanks of 20 to 30 litre capacity. The temperatures and water readings are asthose given
on pp 130 and 134 to 136.

A risein temperature and water quality also increase the rate of growth of the young
fish. At thisperiod regular water changes and avaried diet will contribute considerably
to the development of strong, healthy fish.

It is natural that the fry will not all grow equally fast, even if they originate from a
spawning of just afew hoursand hatched within one or two days. Frequently among the
fast growing young fish are males which as they become sexually mature harass the
smaller siblings.

Wheninjuriesarenoticed, or if oneobservesthat many fish are prevented from getting
an adequate amount of food, it may be necessary to take out aggressive or subservient
specimens.
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Thesefry arebeing kept over apeat base, which makesthewater alight yellowish colour

If peat isnot used, the water remains colourless; here abare bottomed tank meanseasier
maintenance
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These half grown young fish are swimming both at the surface and lower in the tank;
again the home made internal filter can be seen

On fully grown males the lower red band is easily recognisable; on this specimen of
Aphysemion cameronense it extends as far as the gills
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When theyoung fish have reached asize of about 15to 20 mm, they can betransferred
to tanks of 50 to 100 litre capacity, where they can grow on to full size. It is worth
remembering that, alongside feeding and water changes, the tank size itself and the
volume of water influence the rate of growth (see The compr ehensive fish set-up).

If the young fish are not transferred to larger tanks in good time, or if there are too
many of them, it can happen that they will grow very slowly. It can evenresultin growth
coming to afull-stop. Moving to alarger tank and regular water changeswill normally
remedy the situation.

The pictures on pp 188 and 189 show young fish of different ages.

Therearingfood. Thefeeding of thefry isnaturally extremely important. Compared
with other aquarium fish, killiefry are not only fully devel oped but large enough to cope
with freshly hatched brine shrimp. A rough impression of the size of fry isgiven by the
lower picture on page 185. It is the same fry as shown on page 180 below. Thereisan
interval of just afew hours between the two pictures.

Those with experience in breeding characins, barbs and labyrinth fish, for instance,
will appreciate this advantage. Feeding with slipper animalcules (Paramecium) or
similar small foods is not necessary with killifish (with the exception of afew species
outside the genus Aphyosemion).

Besides the freshly hatched mosquito larvae mentioned at the bottom of page 151,
there are three other outstanding foods available to us: brine shrimp which has already
been mentioned several times, microworms and micro-eels. These foods are given to
newly hatched fry and are listed in order of popularity among lovers of the genus
Aphyosemion.

Brine shrimp isreadily available. It cannot really be bred, asthe shrimpslivein sea-
water and in salt lakes. Shops sall the adult brine shrimp asfrozen food (page 153 top),
but it is neither simple nor efficient to rear brine shrimp to their full size.

Aquarium shops sell the dry eggs of Artemia salina and related speciesin different
quantities. When treated appropriately, the eggs produce the small crustaceans.

As brine shrimp are frequently vacuum packed, they can be kept sealed for several
years. When the packing has been opened, the eggs should be refrigerated and used
within a year, after which the hatching rate will drop markedly.

Brine shrimp has to be hatched by being placed in a certain amount of salt water, in
which the salinity (= content of dissolved salts) corresponds approximately to that of
sea-water. In the literature widely varying concentrations of salt are to be found: "10
grammesto aquarter of alitre”, "30 grammesto alitre”, "two heaped tea-spoonfuls to
alitre" and "two tea-spoonfulsto half alitre”. These different concentrations show that
brine shrimp are very salt tolerant creatures.

Page 190 The" Aphyosemion cameronense” -group



Maintenance and Breeding

The optimum concentration of salt is difficult to determine and certainly dependson
where the eggs came from. So we recommend experimenting with the "recipes' given
above, to find out the best concentration of salt for the eggsin question. For thisitisa
good ideato use small marked beakers or plastic measures as are available in the trade
for determining the chemical composition of a volume of water. The numerous
measurement markings enable one to read off the quantity in question.

In addition we can add our own markings. If need be, a suitable small receptacle can
be made into a simple isntrument for the even measurement of the amount of salt used
(our own "measure").

When the naupliae hatch (that is what the first stage of the brine shrimp iscalled on
hatching), ashort notewill be of help injudging the quality of the salt water with varied
guantities of salt for a constant volume of water. With a few trial tests the "best"
concentration of salt can be arrived at.

In thetrade there are on offer several brands of brine shrimp eggs of different species
and from various places of origin. The water temperature and the age of the eggs
influence the hatching rate. These factors mean that, in our opinion, there is not much
sense in suggesting one recipe that will be better than any other.

The same is true for the optimum water temperature. On the packaging one finds
hatching times for different temperatures. But probably the greater influence on the
hatching time of brine shrimp is the salt content.

In general it will be found that the hatching time depends on the temperature and can
vary from between 24 to 36 hours. But the higher the temperature of the water, the
shorter lived the naupliae are. At temperatures around 26°C they will live for aslittle
as 48 hours. At lower temperatures around 22°C they will hatch later but will survive
for three to four days.

Many killifish keepers use a special fish-room, whose air temperature of 20 to 24°C
is therefore quite high. In this case heating the brine shrimp for hatching is not
necessary.

In unheated rooms brine shrimp can most easily be kept at a constant water
temperature of 22 to 24°C in what might be called awater bath. For thispurposeasmall
aquarium is filled with water, which is kept in this temperature by the use of anormal
aquarium heater. The receptacles are stood in the water and stay at the appropriate
temperature. These receptacles should not be of metal, as the salt-water might cause
corrosion.

For hatching brine shrimp different kinds of receptacles can be used, but whatever
they arethey will need constant aeration. The trade supplies various deviceswhich can
be connected to an ordinary air pump (or even to our aeration system).

These devices are made to fit most bottles available in the trade. They can be closed
air-tight and several can be run off each other. The pressure that builds up in the first
bottle is passed on through an air tube into the next bottle. The drawing on page 192
illustrates the principle of brine shrimp hatching bottles connected to each other.
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These pieces of equipment, together with ordinary glassor plastic bottles, make brine
shrimp hatchers that are cheap and easy to clean. The previously cleaned bottles are
filled with the prepared salt water. Then with the aid of a small funnel, the required
amount of dust fine brine shrimp eggs is added.

The upper picture on page 193 shows two glass bottles, in which one of the authors
hatches brine shrimp for his killifish.

One can never predict how many of the eggswill hatch, how many brine shrimp afry
of a certain age will eat in one day or how many fry exactly will need feeding. The
amount needed will be decided by experience and instinct.

At first the dry eggsfloat on the surface. A light shake of the bottle and contents will
cause the surface of the brine shrimp eggsto get wet, when they will slowly sink to the
bottom.

The airlineisthen fed in and connected. The constant stream of air keeps the water
and eggs in perpetual motion. This ensures an oxygen saturation of 100%. In addition
the swirling movement seems to help the eggs to hatch.

A short interruption in the aeration of not more than 20 to 30 minutes does no harm
to the eggs or the freshly hatched brine shrimp. Only after this period of time elapses
does the oxygen content in the hatcher reach the minimum tolerated level, after which
the brine shrimp will start dying.

So there is no problem in turning off the aeration whilst the brine shrimp are being
removed for feeding. When the water movement in the bottle stops, it can be seen that
the orange-red brine shrimp will sink to the bottom, where they collect at the deepest
point. The empty shells and unhatched eggs on the other hand rise up to the surface.

The lower picture on page 193 shows a hatching arrangement with and without
aeration, so that the brine shrimps can be seen settling at the bottom of the bottle.
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Norbert Dapaniak uses such glass bottles for hatching brine shrimp for his killies

When the ageration is switched off, the naupliae sink to the bottom
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If thebottleistilted alittle, the naupliae will become concentrated at the deepest point,
whichwill becomeclear by the strong orange-red col ouring. Asthelower end of the pipe
through which the air is pumped in hasto lie on the bottom of the bottle, the end of this
pipe can be brought to the lowest point at the bottom of the bottle by being turned the
appropriate amount. It will then be in the middle of the mass of brine shrimp.

Now it will beseenwhy thebottleshavetobeair-tight when closed. If wenow carefully
blow in air, where it normally escapes from the bottle (and possibly led to the next
bottle), the naupliae will be forced by the build-up in pressure into the air tube and so
out of the bottle. We catch the high concentration of naupliae with a brine shrimp
strainer, as availablein the trade. They can then berinsed in the water bath (advantage
of the same temperature).

If the brine shrimp is not rinsed, the amount of salt getting into the rearing tanks with
the brine shrimp is admittedly small, but repetition of this procedure once or several
times a day can lead to an appreciable rise in the salt content in small containers used
for rearing fry. We have not yet been able to see any disadvantages for the fry, but we
would not like to exclude this possibility entirely.

The naupliae, which are now in the strainer, are then put into a shallow dish
containing water from the water bath or water of the same temperature from a different
source. If the water isonly afew millimetres deep, there will be a sufficient supply of
oxygen in the dish for the brine shrimp to stay alive for one or two hours.

If the brine shrimp are not rinsed but left in salt water from the hatching set-up, they
will livelonger. The quantities of brine shrimp can befed repeatedly over several hours,
asis appropriate. The risk of atoo high salt content is non-existant, especially when
brine shrimp is fed to half grown or adult killifish, owing to the larger tank size.

The picture on page 196 shows freshly hatched brine shrimp in a shallow dish. The
small balls are unhatched eggs or empty egg membranes.

The more or less pure concentrations of brine shrimp can be taken direct from the
shallow dish and put into the rearing tanks and plastic containers. For this, measuring
precise quantitiesis virtually impossible. It is better to draw up the brine shrimp from
thedishwitha20 cmlong air tube following the principle of amouth pipette. The brine
shrimp can then be divided among the fry to be fed.

Of course it is easy to make a mistake, especially in the beginning, and get a few
naupliae in the mouth. But one soon gets the knack of removing the correct amount of
brine shrimp. This is necessary to avoid over-feeding.

Any brine shrimp left over will decompose, and, asthey arerichin protein, nitritewill
be produced. Fry seemto be particularly sensitiveto thistoxic substance, and there have
been reports of drastic |osses after excessive over-feeding.

Brine shrimp naupliae can be "produced” very easily and in quantities which can be
determined to a certain extent. If thereis an excess, it can be fed to older fish without
any problem. Brine shrimp is the most frequently used rearing food for killifish. This
food can be given to our killies practically through to old age.
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Microworms (or "micro" for short) are also agood fry food. They are easy to breed
and have just the small disadvantage that occasionally they give off a smell. It is
advisable to keep the culture containers closed and let air in for ashort time every day.
If this cannot be done regularly, the lid can be provided with small holes.

For a culture one needs a shallow container of about 200 ml capacity, some food
medium and a small quantity of worms, obtainable from aquarist friends or suppliers
of live foods (see adverts in aguarium magasines). Within the DKG and its sister
associations there are many breeders who can supply starter cultures at any time.

The culture medium for the tiny worms can be prepared in different ways. Rolled oats
or baby food ismixed with full milk or skimmed milk to asticky consistency. Theactual
proportions of the mixture are not critical. Anyone who wants to collect more findings
on the reproduction of micro should use food mediaof different consistency and set up
several cultures to arrive at the most favourable conditions for the worms.

Provided one makes sure alwaysto have several cultures of varying age, no problems
will arise, should one culturefail (mould, going off, over-acidity). In this eventuality a
new culture is quickly prepared. Within afew days it will be producing worms.

The medium can be acidified with a little wine vinegar, but this is not absolutely
essential.

Theworms feed on yeast (hence the alternative name "yeast worms"), which iswhy
anew culture gets yeast mould from the starter culture. The new cultures are kept at
room temperature. Within a few days of the "seeding" of the fresh cultures, the first
worms can be seen gathering on the side of the container (see page 197).

The use of transparent containers has the advantage that the development of the
cultures can be followed more easily.

Thedepth of the mediumin the containerscan vary from oneto five centimetres. After
about two weeks the reproduction rate of the microworms slows down and fresh food
must be added. This means that the volume of the cultures will automatically increase.
So it is advisable to start up new cultures regularly and throw the old ones away.

A finewater-colour paint brush can be used for collecting the micro from the side of
the container above the food medium. If this is done carefully, scarcely any of the
medium will be removed at the same time, so no danger will arise.

The brush is then stirred in a shallow dish containing aged water and the worms
distributed to the fry tanks.

Themicro sinksslowly to the bottom with wriggling movements. They are about one
millimetre long and are much less in diameter than Artemia naupliae. They are eaten
by the smallest fry.

They live on the tank bottom for several hours. The rule for sensible and moderate
feeding applies also to micro.

The" Aphyosemion cameronense” -group Page 195



Maintenance and Breeding

The freshly hatched pink to orange-red brine shrimp in a close-up

The so-called real micro-eels(also called vinegar eels) are seldom seenin fish-rooms
of killifish keepers. Nevertheless we will mention this food here.

When onehasacquired astarter culture, afeeding solutionismade up of thefollowing
ingredients: half alitre of good wine vinegar is mixed with 650 ml of water and half a
tea-spoonful of sugar. The mixture is then divided between two bottles and these
"seeded" with half of the starter culture.

The micro-eelsswim freely in the feeding solution and can be separated with acoffee
filter. The solution that drips through can be returned to the bottles. The filter paper is
folded and rinsed briefly under atap in order to wash out the vinegar. Then the paper
is unfolded and dipped into the tanks containing the fry. The little worms are about the
same size as micro, but they do not sink to the bottom. The fish eat them as they find
them hanging in the water.

A culturein good condition canlast for aslong astwelve months. Nevertheless, to be
on the safe side, several parallel cultures are set up, as an insurance.

The disadvantage of micro-eels compared with micro-worms is that they are less
productive. Their advantage is that they do not give off a smell.
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In aculture afew days old, the micro beginsto collect on the sides of the container,...

... where it then concentrates and is easily wiped off and distributed to the fry
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What food can begiven after brineshrimp, microand vinegar eels? Withavaried
diet, regular water changes and no overcrowding, our little Aphyosemion grow quickly
and can soon cope with larger foods.

Suitable at this stage are Daphnia and Cyclops naupliae. In addition Grindal and
white worms can be given to thefish. But it hasto be remembered that these worms are
a very rich food and must not be fed too often. Admittedly the danger of fatty
degeneration is not as great with young fish asit is with adult fish, but the other foods
mentioned should form the main part of their diet.

If these foods are not available, either long-term or short-term, it is also possible to
break into smaller pieces frozen food before it is thawed out.

Bloodworms, with their long, thin form, in particular, break easily into small pieces,
which in part consist of just the individual segments of the larvae. Brine shrimp also
quickly disintegrates into pieces which can be eaten by small Aphyosemion.

To break up frozen food into small pieces, some of thefrozen food isplaced on ahard
surface and hit with a small hammer or something similar. So that the broken pieces
do not fly all over the place and need carefully picking up, the frozen food is wrapped
in apiece of cloth. The small pieces are then thawed out in a small quantity of water,
and then measured out carefully before being fed to the fish.

For this, too, an air-pipe can be used as a mouth pipette.

Even when the rather larger young fish can cope with Daphnia, Cyclopsor crushed
frozen food, they are till given the three foods mentioned earlier, so asto give them as
varied adiet aspossible.With such high quality food the youngAphyosemion eventually
reach the size at which they can easily take the food described for adult fish in the first
part of this chapter.

The comprehensive breeding set-up. Anyone wishing to breed a strain of the
"cameronense"-group or any other small Aphyosemion species in sufficient quantity,
will need at least four or five aquaria of different sizes:

-Onetank at least is needed to keep the adult fish, from which the breeders will be

chosen.

-In a separate tank females intended for spawning will be conditioned for breeding
and be particularly well fed.

-One tank will be used for the breeders to spawn in.

-Inoneor severa tanksthefry will spend thefirst weeksof their lives. They will have
been scooped out of the spawning tank (natural breeding method) or hatched on
wetting (artificial breeding method).

-Asthey grow in sizethefry will need alarger aquarium,; plastic dishesor small tanks
will be too small now.

-If several spawningsaremadein succession, thefry of variousageshaveto bedivided
into severa tanks, if they differ to much from each other in body size (aggression
and competition for food may take place).
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If the parent fish are taken out after a certain time, so that the fry that hatch
subsequently can grow on in this tank, the number of tanks required will be reduced.

Itispossibleto have just one such spawning for each generation and strain and bring
on theresulting fry to breed the following generation. This method, however, produces
only small numbers of fish and, in the case of technical failure (heating out of action,
gapsinthetank, other disasters!) or aseriousdisease problem, ageneration can bewiped
out.

It is then always doubtful whether in this eventuality the parent fish will still be
availablefor afurther spawning or if they can be persuaded to breed in enough quantity.

Many members of the DKG or other killifish associations have at some time begun
as aguarists with one or two pairs of killies. With the first progeny arose the need for
more tanks, so there are some aguarists who have built complete set-ups or even
complete fish-rooms with aguaria

The pictures on pp 200 and 201 give agood ideaof what possibilitiesthere are. Those
not fortunate enough to have a complete room for akillifish room, can neverthelesstry
to set up a cabinet somewhere. With awidth of one metre, 40 centimetres depth and a
height of 180 to 200 centimetres, it is perfectly possible to erect four shelves, each
holding five tanks, with a bottom surface measurement of 20 by 40 centimetres and a
height of 20 to 25 centimetres.

These twenty aquaria make it possible to keep and breed several species and strains
of the genus Aphyosemion or the "cameronense'-group.

Handyman aguarists will be able to build their own tanks and a large part of the
technical equipment (lighting, aeration, filtration). There may be a friend or an
experienced D.1.Y. member of an aquarist society who can give help and advice.

By being members of the DKG we learnt from killifish keepers how to make tanks
using silicon glue. This enabled us to build efficient and comprehensive breeding set-
upsat very reasonable cost. A further advantage of the do-it-yourself method isthat the
set-up can be built according to one'sown situation (space and financial means) and also
one's own requirements. In addition it can be repaired and altered if necessary, or even
perhaps rebuilt.

It would be a success for this book, if some readers decided to take up killifish (and
of coursein particular the" Aphyosemion cameronense”-group!) and even build set-ups
suited to their needs.

Do not hesitate to contact members of your national killifish association, when you
will be able to acquire these beautiful fish direct from the breeder. Asabeginner inthe
world of killies you will certainly be welcome in their fish-rooms, where you will see
and learn a great deal.
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Thisfish-room isin André CerronTAINE's Cellar (Visé, Belgium). The large number of
tanks allows him to breed successfully many species and populations

In hisbreeding set-up Andrécarefully keepsthevery similar femaleswell apart, in order
to avoid unwanted hybridisations
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René HannecarT from Mons in Belgium has this killie fish-room with the capacity of
a medium-sized pet shop

This picture shows just a small section of this perfectly organised fish-room, in which
many prize-winning show fish have been bred
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A less pleasant but nevertheless important aspect of keeping Aphyosemion in the
aguarium is the diseases that can affect them. The illnesses discussed in the first part
of this chapter frequently occur when our fish are not kept in ideal conditions. Thisis
why in the second part we explain the factors that can lead to the outbreak of disease.
Finally we suggest how the outbreak can (at least in theory) be prevented.

The Diseases

Time and again even experienced keepers of killifish report surprising losses of
individual specimens or even whole tankfuls.

Very few aguarists are in a position to consult an expert on fish diseases who has
specialised in tropical aquarium fish. Nor are they often able to submit diseased or
recently dead fishfor examination, except onrareoccasions. That iswhy wedo not know
precisely what diseases our Aphyosemion may suffer from.

For an accurate diagnosis the correct training, experience, specialist literature,
laboratory equipment and special skillsin the use of microscopes and knowledge of the
anatomy of fish arerrequired. But what aquarist can fulfil one of these requirements, let
alone several?

So werefer to the information we have been able to take from the literature available
toaguarists(ReicHENBACH-KLINKE, 1968; AMLACHER, 1972;ScHuBerT, 1978;ScHmipT,1979;
Seecers, 1980; WiLbekamp, 1981; Birgit and Heinz MeLHorN, Gunter ScHmipT, 1993).
When di seasesoccur werecommend that theseworksbe consulted for thesymptomsand
possible methods of treatment.

Inprinciplekillifish aresensitiveto all the causesof illnessthat can attack fresh-water
aquariumfish. Thesecanbedividedinto viruses, bacteria, fungus, internal endoparasites
and external ectoparasites.

The most difficult to diagnoseisaviral illness, as all we have to help usisthe outer
manifestation of the disease. As a rule bacteria are rather larger than viruses, but a
microscope is still necessary for a positive diagnosis.

Endoparasites can only be recognised when they can be identified in the affected
organs. But for this the fish has to be killed.

Itisonly theectoparasitesthat can berecognised visually by theaquarist, in many case
indirectly through the accompanying symptoms of the infection.

Then we deal with the diseases that in our experience occur most frequently in
representatives of the " camer onense’-group when kept in the aquarium. When it comes
to an accurate diagnosis and effective methods of treatment, we have to refer to the
literature mentioned and also to the remedies available in aquarium shops.

At the same time there may well be other diseasesliable to occur, which we have not
mentioned here. They are either very rare, difficult to diagnose or resemble other
diseases, so that they "mimic" them.
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I chthyophthirius multifilis or white spot is a relatively common disease for
aquarium fish (to their misfortune!). Most aquarists will probably have come acrossit.
It can attack killifish of the genus Aphyosemion, including members of the "camero-
nense"-group. On the fins and body appear large white and rounded spots with a
diameter of 0.5to 1.0 mm. In addition the affected fish try to free themselves from the
parasites by rubbing against solid objects.

The aquarium literature contains plenty of advice on the treatment of affected fish.
In the trade there is also a good selection of effective remedies.

Oodinium or velvet isadisease much feared by killifans. The symptoms are similar
to white spot, but the pale spots are smaller and more numerous. They occur above all
on the back of the fish, so that one has the impression the diseased specimen has been
sprinkled with icing sugar.
Some aquarists have had good results using cooking salt to combat Oodinium. Two
methods can be used:
-for long-term treatment alow concentration of sea-salt is added to the aguarium as
a preventative (about a teaspoonful to ten litres of water).

-One can a'so try to use ahigher concentration of salt for ashort period. Thefish are
kept in these conditions for just afew minutes or hours (depending on the amount
of sat).

In addition so-called copper baths with a solution of copper sulphate in various
concentrations(1.5mg CuSO,-5H,0Oto onelitreof water) havebeen reported aspossible
remedies. The utmost careisrecommended when it comesto the dosage, in view of the
toxicity of copper.

Fish tuberculosisis sometimes attributed as the cause of death of their fish by some
owners of killifish, when the fish have not suffered any of the other usual symptoms.
How far thisisthetrue cause of death cannot be stated with any certainty, unlessthefish
are examined properly.

Thisdisease caused by bacteriaisdiscussed morefully inWiLbekamp (1981, pp52 and
53). He himself does not consider an effective treatment with anti-biotics possible in
every case. He recommends quarantine for newly acquired fish.

Dropsy very often affects individual fish. The body becomes distinctly round and
appears asif it has been pumped up. The scales protrude from the body. According to
WILDEKAMP (1981, pp53and 54), thistooisabacterial diseasewhichisvery difficult
to cure.

Fungus can often be observed on injured fish: the outer layer of skin is destroyed
during transport, catching the fish or as a result of fights with other fish. A whitish
fungus growth appears on the edges of the fins, on the front of the mouth or where the
fish has been bitten. The trade supplies some effective remedies, whose use should
aways be according to the prescribed dosage.
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The outside wall of the hotel in Booué was where we discovered this moth with a
considerable wing-span

One day, perhaps, this caterpillar will develop into asimilarly large butterfly
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Often found are grasshoppers with very striking colour patterns...

...aswell as stick grasshoppers, which are better camouflaged in the grass
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Unfavour able Conditions

Besides diseases and parasites there are some other factors which affect the health of
our Aphyosemion and can even lead to serious harm or even the loss of the fish. We
wouldliketotry toidentify them, explain how they work and make suggestionson ways
of avoiding such circumstances.

Aquarium conditions which we like to call "not ideal" are the most significant. If
important water readings are excessively high or low over asignificant period, thiscan
lead to a considerable weakening of the fish. Symptoms are changes in behaviour,
reduced appetite, activity, colour and spawning.

A bad diet can also have harmful consequences, if it is not varied enough, or if it is
too rich (too much white-worm and Grindal, or even the fatty degeneration caused by
beef heart, which we strongly advise people not to use).

If too many fish arekept together in atoo small aquarium, they can be put under stress,
which will show itself in the changes of behaviour mentioned above. Theresulting lack
of space and the constant close contact with members of their own species (competition
for food) lead to slower growth rate, reduced appetite and increased aggressiveness. In
addition fish can cause injuries to each other, and these encourage the outbreak and
spread of various diseases.

A high concentration of organic waste in the aquarium water causes a marked
decrease in the vitdity of Aphyosemion species. We think it possible that a densely
populated small aquarium with insufficient water changes will not only cause a build-
up of fish excretaand waste products, but may also cause the fish to rel ease substances
in the form of hormones which will restrict the growth of afish and its tank mates.

This would be a natural mechanism within a set of rules, which limits the food
consumption as well as the reproduction rate of the fish and adjusts them to
disadvantageous environmental conditions.

If things improved, the drop in concentration of these substances would result in the
fish eating more and starting to breed once more. In this way, nature appearsto see to
it that the fish do not invest much effort in reproduction when living conditions are
unsuitable - the fry would in any case have practically no chance of survival. Instead
nature prefersto encouragethe survival of theindividual, so that when better conditions
occur later, the fish can breed adequately and maintain the species. The less active
behaviour would reducethe aggression arising from thelarge number of fishinthetank.
Consequently the number of losses through disease caused by injuries would be kept
low.

On pp 130 to 132 we have explained the importance and efficacy of regular water
changes. It is also possible that water changes not only remove nitrate and other end
products of metabolism from the aquarium but at the same time keep at alow level the
concentration of substances that restrict growth and activity, and which are produced
(= secreted) by the fish.
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At this point we would again stress theimportance of regular water changes, avaried
diet and the use of sufficiently large aguaria (see also in the third part of this chapter:
Prevention is Better than Cure).

In this connection it would be informative to have series of experiments carried out
in which fry from one spawning or from one pair of parents (the same or very similar
genetic make-up) are divided into groups and reared under different conditions which
had been clearly laid down beforehand. It would be worth finding the answers to the
following questions:

-Istherate of growth of fry of the genusAphyosemion perceptibly influenced by total
hardness, carbonate hardness, pH, electrical conductivity and content of metabolic
products (nitrate) in tanks of the same size with similar temperature, together with
food consistent in quality ?

-When fish are kept in aquaria, isit possible under controlled conditions, to establish
any differencein effect between water quality, water temperature, number of fishin
atank and diet? Then it could be said which factorsare of greater importancefor the
rate of growth of young fish, at least in the aquarium.

It would beimportant, in series of experiments, to alter deliberately the factors being
investigated while keeping the others unchanged. This would continue over several
generations and require avast number of rearing tanks and spawnings. In addition one
would have to work out precise procedures and draw up detailed reports on the resullts.

It would always be questionable how far information learnt from fish-keeping or
aquariacould betransferred to conditionsin the wild. Neverthelesswewould still have
sound principlesto make it easier for usto provide optimum conditions for our killies
in the aquarium.

Poisoning can be adanger for our fish which should not beignored. A wide range of
substances can be of significance.

Most common is the metabolic product nitrite, which has already been mentioned
several times. How it arises and how it can be broken down by efficient biological
filtration is discussed on pp 138 and 139. Symptoms of nitrite poisoning are given by
the aguarium literature as breathlessness, increased nervousness of the fish and red
gills.

Chlorineis adlightly greenish gas, whose strong smell can be noticed especialy in
indoor swimming pools. It is sometimes added to drinking water in order to kill any
organisms in it that might cause diseases.

Wecan easily test our tapwater for chlorine. Somewater ispoured fromashower head
into abucket, withthewater being sprayed asfinely aspossible. The samething happens
as can be observed when a bottle of heavily carbonated mineral water is shaken. The
chlorine gas, which is dlightly soluble in water, escapes as it gets into contact with the
atmosphere. If we do not detect the typical smell, then the chlorine concentration in the
tap water isvery low or even nil, since our sense of smell isvery sensitiveto chlorine.
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The people in Cameroon and Gabon know how to grow superb flowers around their
homes; here a picture taken at Djoum in south-east Cameroon

This photograph was taken outside the hotel "Relais de I'lvindo" in Makokou (north
Gabon)
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Two more splendid flowers from the Catholic Mission at Djoum

This flower was photographed by a small stream in the "Monts de Cristal” in north

Gabon
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In the case of little or no appreciable content, the tap water can be used directly for
small partial water changes. For onething the concentration inthe mainsisawaysvery
low, and the chlorine is reduced in concentration as it enters the tank water, which
logically speaking should itself contain no chlorine.

But to be quite safe, we recommend that tap water with alow chlorine content should
beleft to stand for at least an hour beforeit isused for water changes. If for instance the
water is allowed to run into a bucket from a shower head, just this action will expel a
considerable amount of the chlorine. The rest of the gas then escapes in a short time
without any further action on our part.

If thereisarelatively high chlorine content (distinct smell), the water must be left for
alonger time span before it can be used. In this case there is also the possibility of
accelerating the release of the gas by aeration (air-stone).

Aquarium shops sell products that can be used to condition tap water for aquarium
use. But anyone with enough patience and the necessary space can do without them.
What is there against leaving the tap-water for a water change in a simple bucket for
afew hours?

Alternatively a separate tank in our set-up can be used, with the addition of an air-
stone for aerating the water. In this case chlorine poisoning isvirtually impossible, and
the money saved on the chlorine treatment chemical can beinvested in another way for
the good of our fish.

Filter wool can in many instances contain production residues (phenols). These
chemical compoundsaretoxicfor aguariumfish. Sowerecommend that thisirreplaceable
filter material be rinsed under the tap before being used in the aguarium.

We have carried out special experiments: when the water used for rinsing is poured
into a clean bucket before it is brought into contact with the filter wool, no particular
scumisseento appear. After rinsing thewool, however, scum can clearly beseento have
formed.

Copper piping has aso been blamed for having toxic effects on aguarium fish. In the
first years in particular after its installation, no coating has yet formed on the inside
walls of the piping, so that copper ions (Cu?) are released and may enter the aguarium
via the tap-water.

Here too the aquarium shops sell the products mentioned above to solve the problem
(binding heavy metals), although this can be achieved much moresimply. Beforetaking
any tap-water, we let it run for ashort time, so that afew litres are wasted. This water
had been in the domestic supply for some time and might have absorbed copper. The
subsequent water comes from the supply system outside the house, is considerably
fresher (and normally of better quality) and should at least be free of copper.
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The wide variety of sprays affecting the environment may be responsible for these
substances getting into the aquarium (and our own bodies?) via the tap-water.
M easuring these chemicalsin very small concentrations (and the proof of the presence
of these substances themselves) in water isimpossible for the aquarist. Therefore we
cannot say if there have been to date cases of fish dying in the aquarium as a result of
pesticides, herbicides and/or fungicides.

Tota protection from these substancesis probably animpossibility. They can only be
removed to a certain extent by filtration over activated charcoa or areverse osmosis
unit.

If instances of poisoning should occur, one should try to remove most of the unknown
substance from the aguarium by a water change. In addition, filtration over activated
charcoal is advisable. After afew days the charcoal must be removed from the filter.
Otherwiseit can happen that the toxic substanceswill be rel eased from the charcoal and
result in further losses.

Prevention is Better than Cure

This proverb from the world of health can be applied to the maintenance of our
killifish.

In the previous chapters we have repeatedly pointed out the importance of good
aguarium conditions. This principle applies not only to the maintenance of the fish and
good breeding results, but also to the avoidance of diseases.

Diseases break out above all when one or several of the tank inmates is weakened in
any way. Inthisconnection one speaksof "weaknessparasites'. M ost pathogenic agents
and parasites are present in aquariain latent form. Thefish are normally in good to very
good condition, which is why there is not an outbreak of the disease.

It is never possible to rid an aquarium or even awhole fish set-up of every disease.
The drastic treatment required would do more harm than good. Moreover we keep
getting new species or strains from other aquarists.

But by keeping to certain basic principles, we can seeto it that our fish can live with
these pathogenic agents and that no outbreak of disease occurs.

Anyone with enough space and tanks can set aside a quarantine tank - or perhaps, in
view of the danger of femal e Aphyosemion getting mixed up, several. New acquisitions
are observed in them and integrated into the set-up after a quarantine period.

In addition we make sure the fish get regular water changes and a varied diet, which
is, of course, not too rich. We check our fish as often as we can, so that sick specimens
or any behaving strangely can be promptly transferred to the quarantinetank (separation
from other fish, scratching, rubbing). If one has the chance to get new fish from an
aguarist oneself, one can check that the specimens are healthy and in good condition.

It isbetter, for the sake of one's whole fish collection, not to accept a speciesyou are
after, if the fish are in any way suspect.
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Numerous fish species are the subject of scientific publications dealing with the
biology of their behaviour. Unfortunately we know of no publicationsthat discussthis
topic with reference to the genus Aphyosemion and the “cameronense”-group in
particular.

Only BrosseT (1982b) investigated the behaviour patterns of killifish by studying the
genus Diapteron both in its biotopes in north Gabon and in the aquarium. How far he
was able to work out principles that can be applied to the related and syntopic
Aphyosemion of the "cameronense'-group, we are unable to say.

Eventhoughwehaverepeatedly been ableto observethe behaviour of membersof the
"cameronense"-group and other species of the genus Aphyosemion in aguarium
conditions, it has not been possible for us to make objective and verifiable findings,
which could be used to provide a basis for a biology of the behaviour of these fish.

To be honest we must admit that the amount of work involved in breeding the large
number of strains has been too great to allow usto venture into thisterritory, which is
foreign to us. With the successful collecting trips of 1989, 1990, 1991, 1993 and 1994
(atotal of seven trips with roughly 60 new strainsl), the responsibility of maintaining
these populations has outweighed al other considerations.

Moreover welack of course experience and methodical (= scientifically meaningful)
procedures for investigating the biology of the behaviour of killifish: certainly a very
interesting areafor biologists. We would support attemptsin this direction with all the
means available to us (see also the chapter Summing-up).

One of their characteristics has given killifish a particularly bad name among
aquarists. It can be summarised as "Killies are shy, aggressive and short-lived fish".
Nevertheless, in Germany aone about 1,000 aquarists have joined together in the
DeutscheKillifisch Gemeinschaft to makean extremely successful association. Sothere
must be something wrong with this general judgement.

Obviously oneof thebasic requirementsof an aquarististo beableto enjoy hischarges
for aslong as possible, without having too many problemswith thefish. An unfortunate
impression will be the result, if the aquarist sees his recently acquired fish fighting to
such an extent that only afew fish areleft. An equally unpleasant experienceisthe sight
of the strongest specimens of a swarm of carefully reared young fish coming through
successfully at the expense of the weaker fish, and treating them as welcome food.

Theseexperienceshave certainly been shared by many membersof the DK G and other
aquarists, who bought killifishin order to " givethematry". Beginnersin particular have
not been spared misfortune. But is this not true of other aquarium fish?

In thischapter wewant to try as best we can to describe the behaviour of the fish dealt
with in this book and thus counter the above-mentioned prejudice concerning their
excessive aggressiveness.
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Behaviour in the wild. In nature dominant males occupy the best places in the
biotope, in order to attract as many femal esaspossiblefor mating. Probably these places
aso provide sufficient protection from predators, so that the most strikingly coloured
specimens (in fact the dominant males) are at least risk there. The less colourful
subservient and younger mal estogether with the uniformly brown females haveto stay
in less protected places. This distribution can also be observed in the aquarium: the
dominant males always have the most intense colouration.

If afemal e approachesadominant male (whichisawaysready to mate), hewill mate
with her. How thistakes place precisely and what stimuli and setsof rulesoperatewould
be very difficult to observe in the wild. One would have to stay absolutely still on the
banks of the stream for a period of severa hours, when one might be very lucky to
observe the process of mating and spawning.

If thefemaleisready to spawn, shewill probably deposit eggs. If thisisnot the case,
the males will become aggressive towards the female, probably in order to drive her
away from the vicinity. One can imagine that the male would like to make the territory
he has acquired available for the next female.

This assumption would explain why the territorial male Aphyosemion are brightly
coloured and the females that move around are correspondingly plain. In addition
subservient males in heavily populated biotopes are forced to protect themselves with
their lessbright col ourations. Themales usetheir splendid coloursto attract thefemales
and to signal to fish of the same sex and species that they claim this territory and will
defend it, should the need arise. Therisk of being discovered and eaten, thanksto their
bright colours, would be compensated by a high number of fertilised eggs.

When Aphyosemion are caught in their native streams, it is repeatedly found that the
young fish keep to the extremely shallow places, above al near the bank and in quiet
spotswhereleavesand mud have settled. Thewater |evel frequently amountsto only one
or two centimetres. Thismakesthe small fish safefrom larger and deep-bodied fish like
barbs, Characins, cichlids, bush fish and cat-fish.

It is probable that as they approach sexua maturity, the Aphyosemion move around
more in the streams. The young males will be looking for suitable places for spawning
and the females will look for partners, if they are ready for spawning.

Asthere are also streams in which the Aphyosemion seem to have no predatorsin the
form of fish, the killies can on occasion be observed and photographed from the bank,
without their being disturbed. The picture at the top of the next page was taken between
Sam and Médouneu in January 1993 and shows an adult male Aphyosemion camero-
nense. If you look carefully, you can seein the middle of the picture that thefishisjust
below the surface of the water.

Thechanceof observing theactual processof spawningisvirtually out of thequestion
during a collecting trip. There just is not enough time available.
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This specimen of Aphyosemion camer onense mentioned on page 215 was photographed
at the locality in north Gabon

A male Aphyosemion cameronense from the "Biobouleman" locality in Cameroon. It
has a weaker body colouration and a deportment which could be called "normal"
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This adult specimen of the Aphyosemion cameronense strain "LEC 93/3" is dropping
its lower mouth, so that its head appears larger

A male Aphyosemion amoenum of the" Sonbo" strain showsthe curved spineduring the
confrontation
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Behaviour in the aquarium. Keeping representatives of the "cameronense'-group
presentsthe experienced aquarist with no problems, if the necessary technical resources
are available. He will then have the opportunity to observe these fish in the so-called
"normal" deportment and "colouring". Such amale can be seen on thelower picture on
page 216.

When adult fish arein a certain "basic mood", i.e. without any rivals at the time, the
fins are not completely extended. The fish stand in a favourite place or slowly swim
around the whole tank looking for food.

The species of this genus are not shoaling fish, so they can be called "loners'. This
characteristic could be the main reason why a hierarchy is established. This will take
place shortly after several semi-adult or fully adult Aphyosemion are placed in thetank.

The same a so happens when individual fish are introduced into a group of fish kept
together which aready have an established hierarchy.

It seems that usually the males take up a dominant position, and that their tendency
to aggressive behaviour isin general morestrongly developed. Ritual confrontationsfor
the setting up and maintenance of the hierarchy are observed in most cases between
males, less frequently between males and females, and only in exceptional cases
between females.

The socia position of an individual fish within a group is determined by different
behaviour patterns, which can last from a few minutes to an hour, depending on the
degree of dominance of the stronger fish.

If two equally strong individuals meet, they first begin by swimming around each
other and threatening each other with outspread fins. This behaviour can be seenin the
upper picture on page 220. It isworth noting that in this case the two malesfighting are
Aphyosemion amoenum "Sonbo" and Aphyosemion cameronense "LEC 93/3".

These two species do not occur syntopically in the wild (they do both belong to the
"cameronense”-group). Moreover, according to our reckoning, the distance between
the two localitiesis 450 km as the crow flies. Neverthelessit was very simple to place
them together after a short separation and thus cause aritual confrontation.

Systematic experiments could perhaps show what stimuli malesreact toin particular,
and how strong their aggressive behaviour towards representatives of other species
groups is in comparison with members of the same species, or representatives of the
"'cameronense'-group.

One could also use the Diapteron species or the Aphyosemion species that occur
syntopically with these fish (Aphyosemion exiguum, "Aphyosemion herzogi"-group,
Aphyosemion punctatum, Aphyosemion loennbergii, Aphyosemion raddai) or even
from quite different areas ("Aphyosemion gardneri”-group, Aphyosemion bualanum
sl., "Aphyosemion calliurum"-group, "Aphyosemion coeleste”-group, "Aphyosemion
elegans’-group and afew others). We discuss these possibilities further in the chapter
Summing-up.
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In fact when one observes killies fighting, the colours of the males can be seen to get
more intensive. Probably Aphyosemion are able to react to certain colours, colour
patterns or combinations of these in connection with certain patterns of behaviour and
sets of movements. Stronger colours are perhaps meant to signal clearly to a member
of the same species that thereisin front of it an adult specimen of the same species.

After this phase of mutual threats the fish begin to display to each other by moving
in front of or alongside the other. Strong movements with the rear part of the body
produce a current which is directed at the adversary.

When amale stands in front of the head of another male, facing the same direction,
he stretches out his unpaired finsand quiverswith histail. One getstheimpression that
the fish istrying to swim against a strong head current. The water flowing backwards
meets the rival head on.

If themalesare positioned parallel to each other, one of them triesto perform twisting
movements with its fins which are stretched to splitting point. The aim is to cause a
current on to the side of the rival. The widely extended fins strengthen the resulting
movement in the direction of the rival.

We guessthat this behaviour is meant to give the other male aclear impression of the
physical strength of the combatant. From our observations this phase can last up to 15
minutes. It is continually interrupted by threats with outstretched fins.

If both fish are about as strong as each other, the combat continues. At this point it
can happen that the fish start to bite. These attacks are made on the mouth and the
unpaired fins of therival. On the upper picture on page on page 217 we can seethat the
fish'sdorsal fin has already been torn towards the back. Thisisthe result of the attacks
made by the other male.

Tofurther emphasizetheir own strength and size, themalescanlower theflapsof skin
in the bottom area of the operculum, so that the head appears even larger (top of page
217).

Frequently the fish bend their back-bone, as can clearly be seen on pp 217 and 221.
Both pictures on page 221 show the same male. In the upper picture the normal position
of the spine can be seen, whereasin the lower picture it appearsto be bent vertically in
adlight S-shape. It is possible that this behaviour servesto create an "optical illusion”
of greater size.

Even if the fight continues and the aggressiveness of the fish carries on increasing,
really seriousinjuries only occur when thefish are kept in atank which istoo small and
does not have sufficient hiding places for the weaker male. In a larger aguarium, in
which other killifish are kept as well, the weaker male will give up and the aggressive
behaviour of the stronger male will be turned on other fish.

In the wild one imagines that subservient males swim away to avoid further
harassment from the dominant fish. Because of the Aphyosemion's tendency to stay in
alimited area, backing off therelatively short distance of afew metresshould be enough.
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Thefirst phase of thefight: amaleAphyosemion cameronense"LEC 93/3" (behind) and
Aphyosemion amoenum "Dibang" swim round each other

This male Aphyosemion mimbon of the "GEB 94/25" strain has incurred a harmless
injury on the dorsal fin during a fight
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This male Aphyosemion mimbon "LEC 93/19" is not yet displaying fully outstretched
fins...

...but shortly afterwards it displays fully and bends its back-bone; male Aphyosemion
show their full coloursin this body position
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This detailed description of the fights could give the reader the impression that
Aphyosemion are always fighting each other. In fact, such atercations are seen only
rarely. They can be produced intentionally by keeping adult males on their own for a
few days and then placing them together.

A prerequisiteisthat they should beabout equally "strong". Whether amale, however,
isin"fighting mood" or rather disinclined to test rivals strengths depends on hisframe
of mind at the time and a so on the other males. |n addition, an important part is played
by other factors such as water temperature and water quality, which the aquarist can
control.

When fish are kept in good conditions in sufficiently large tanks with hiding places,
this behaviour is seen only in the rarest of cases. A permanent hierarchy is established
in the tank which meansthere are only insignificant quarrels, which are seldom noticed
by the aquarist.

Altercations can also be caused by placing together breeders after they have been
separated for some time. The females show little reaction to the males' threatening
gestures and repeatedly react for short periods by responding with similar behaviour,
but virtually no long-lasting fights develop from them.

Femalesthat areinjured on these occasions are probably not in the right mood or else
too young. This increases the males' aggressiveness (see pp 174 and 175).

In contrast with many other aquarium fishes, our Aphyosemion (and amost al
killifish, by theway) have only aweakly devel oped instinct for protecting their progeny.
Infact itislimited to hiding the eggs as well as possible in the spawning medium and
then leaving them to themselves. Moreover they areliabletolook for the eggsthey have
deposited themselves - as we have stated at the top of page 170.

We cannot give any further information on other instinctive patterns of behaviour, as
we cannot say to what extent these can be caused or atered by fish being kept in
aquarium conditions.

M al e Aphyosemion cameronmense" CGE 91/9" from south Cameroon; on the opposite
page Phenotype 1, locality "CGE 91/12" from Mvilé
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Thepeaceful disposition of therepresentativesof the" cameronense"-group amongst
each other aswell astowardsother killifish makesthesefishinteresting and easy to keep
aquarium inhabitants. This is aways true if we keep in the same aquarium fish from
other families and places of origin.

It seemsto have some bearing how much amember of the same speciesisrecognised
or at least suspected. The more an aquarium inmate differs from the body shape and
colouration of an Aphyosemion and particularly of thespeciesin question, thelesslikely
it seems that it will be attacked by our killies.

The observations made in the chapter The accompanying Faunain the Biotopes show
usthat arepresentative of a syntopic species group of the genusAphyosemiondiffers so
markedly in external appearance, that in the wild these fish can live side by sidein a
relatively limited area. This suggests of course that an Aphyosemion malewill show no
interest at al in an aquarium fish with a completely different appearance.

We go so far as to say that many breedable pairs or males of the most different
aquarium fish (angels, Siamese fighters, gouramis, Anabantids, Apistogramma
species, Pelmatochromis species and other cichlids) or certain shoaling fish (tiger
barbs, serpae tetrae) can disturb the tank population far more than most killifish.

One must not forget either the fish which in later life become decided |oners or grow
so much that they harassthe other aguarium inmates: the sucking loach (Gyrinocheilus
aymonieri), the red-tailed black shark (Labeo bicolor), the Bala shark and many
armoured catfish of the generaPlecostomus and Ancistruscan all turninto real problem
fish. Nevertheless these fish are more often sold by the trade than killifish, which are
at least as interesting and definitely more beautiful.

Our killies peaceful disposition towards peaceful aquarium fish such aslive-bearing
toothcarps, characins, Danio, Brachydanio and Rasbora species, |abyrinth fish, catfish
and small cichlidsis pretty well exemplary.

Unfortunately this aspect isusually neglected in the literature. Perhaps this book can
help change widely held views on this aspect of killifish keeping.

The" Aphyosemion cameronense” -group Page 223



Behaviour: Aggressive and Peaceful Disposition

The two males from the upper picture on page 220 facing each other in a different
position

A further phase of the threatening behaviour is a position slightly to the side, in which
both males approach with their mouths close to each other

Page 224 The" Aphyosemion cameronense” -group



Behaviour: Aggressive and Peaceful Disposition

Rivals in the same position as in the previous picture

Onemaleeach of thetwo strains"EM S90/4" (left) and "LEC 93/3" (right) measureeach
other up; note the 265 km distance between the two localities
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Inthe chapter following thisonewewill discussin detail the speciesdescribed to date
and thedivergent phenotypes of the" camer onense'-group. Beforewedo sowewill first
investigatetheir variability. In doing so wewould liketo show that every singlekillifish
has its own individual body markings (like a"face") and that it gives a certain degree
of variability, whichinthe past led to the description of separate species. Today weknow
considerably morelocationsaswell asthebody col ouration of the popul ationsaccording
totheir geographical location. Inour view thisrequiresadetailed method of considering
the known species and the phenotypes that differ from them. This should lead to a
comprehensive revision of this species group.

Analmost uniquecharacteristic of killifishisthefact that they alwaysdiffer fromeach
other in appearance. Thisbecomesvisibleat every zoological level: thefamily of killies
(or, morecorrectly, Cyprinodontidae = egg-laying toothcarps) can bedivided into many
sub-families, genera, subgenera, speciesgroups and species. At the sametimethesefish
differ sometimes considerably from other genera of the same family and again from
other species groups within the same genus.

Variability in thewild. Anyonewho visitsthe native countries of Aphyosemion and
looks for them very intensively in agiven areawill very soon discover that in different
streams he will find fish of the same species or at least having a similar appearance.
Using theliteratureavailable hewill work out the col ouration featureswhichwill enable
him to place thefishin acertain species. Nevertheless, the fish he caught will not agree
in every respect with the speciesillustrated in the book he has brought along with him.

On the caudal fin, for example, there is a very broad yellow band, which actually
should be light blue and narrower. Or the red spots are much more regular than usual.
The situation gets even more confusing when, in another stream just ten kilometres or
so further on, this species is found again, and this time it differs again from the
previously found population - and also from the illustrated fish.

For many people on collecting trips this will be no reason for concern or special
consideration. Others, ontheother hand, will wonder if they really havetheright species
in the net, or if they might have found something new. Finding an answer to this
guestion isreally not at all easy.

The basic problem with killifish and the genus Aphyosemion in particular is the
difficulty we have identifying a species. When most of the species known now were
described, only a few strains were known; moreover many type specimens came to
Europe as fixed material. Little was known of the colouration of live fish, and colour
photography wasin the early stages of development, so it was of little help. Today we
have more detailed knowledge available to us. Thisisin no way meant to belittle the
people who worked on these fish in the past.
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It was not until the early sixties and subsequently in increasing scope that numerous
killie locations became known. Their distribution areas were visited more or less
systematically, so that these fish could be brought back live to Europe.

Itisabundantly clear that, using asinglelocality, one cannot say exactly what thefish
look like in other streams. Collecting fish from locations here and there can only have
the value of random sampling. Besides, distribution frontiers cannot be determined, as
onedoesnot know if adivergent fish has"only" adifferent colouration and thusbelongs
to an already described species. Or else it might with some qualification be described
asanew species. Tomakethisway of thinking clearer, wewill usean " experiment" with
two fish well known to us:

-On page 228 we can see two adult Aphyosemion males, which at first sight show
themselves to be very similar. The basic body colour is blue-green, two red bands
parallel to each other run along the rear part of the body. The markings on the front
part of the flanks are almost identical and, with alittle imagination, one can seethe
body shapes and fin markings as being the same.

-Both fish comefrom very similar forest streamsin the south of Cameroon. They are
the same size and show no difference in behaviour.

-Fortunately we have therelevant femal es, which show no difference at all from each
other.

If we had only these two "forms" available to us, they would enable us to make two
important deductions: the fish are very closely related to each other and yet thereisa
striking difference in that one fish has alarge yellow blotch near the caudal peduncle.

If one studies this special case of variability in isolation, without knowing further
locations and without having the possibility to compare the body colouration of the
relevant fish, two conclusions are possible:

-Thetwoformsbelong to one species, thediffering col ouration of the caudal peduncle
ismore or less amatter of chance and occurs now and again without any particular
regularity. Between the purely blue form (in this case one of two locality variants)
and the form with the yellow caudal peduncle, there are transitional forms which
belong to the same species. Theseformshaveinthe caudal peduncleayellow blotch,
which ranges from being more or less distinct to being completely absent. The size
and intensity of the yellow blotch would then be subject to a local to regiona
variability.

-Thedistinguishing feature of theyellow blotch isfrom thisviewpoint reason enough
to consider thetwo forms as separate specieswithin agroup. All further populations
with the yellow blotch will be placed with the second species. Forms without the
yellow blotch automatically belong to the blue species. Thisway of considering in
detail the starting point should allow us to predict that on the frontier between the
two speciesthereisan areawithout transitional forms. They comevery closeto each
other, so that we can find two neighbouring but unconnected streams, which each
contain one of the two species.

The" Aphyosemion cameronense” -group Page 227



The Variability of Killiesin the" Aphyosemion cameronense” -group

Aphyosemion cameronense"HJIRK 92/11" hasnoyellow blotch onthecaudal peduncle...

...whereas Aphyosemion amoenum "EMS 90/9"!
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Without an adequate number of location variants (= populations), together with their
appearance and place of origin, it is therefore virtually impossible to decide in favour
of either of thetwo possibilitiesmentioned. So it isimpossibleto solve satisfactorily the
problem of the divergent body colourations.

Oneway out of thisproblem would beto collect fishin aplanned and systematic way,
firstintheimmediate vicinity of bothlocalities, and then in the area between them. One
would have to concentrate particularly on seeing whether the yellow blotch is present
inseveral populations, how variableit may bewithin alocality (theremay beindividua
specimenswhich lack it completely) and how it changes particularly with regard to the
blue forms.

The crucial question iswhether, despite the variability from onelocation to another,
there is a stable characteristic which can be used as a general argument for the
description or recognition of a separate species.

In the example chosen by us, Rabpa & PurzL's collecting efforts in the seventies
produced alarge number of populations from the south of Cameroon (M éfou, L olodorf
and others), which showed auniform blue-green shade on the flanks, but never ayellow
blotch on the caudal peduncle. They recognised that these fish all belonged to the same
species, which was described as Aphyosemion cameronense by BouLenGer in 1903.

But in addition, on 4.12.1975., they discovered at their locality 24 akillifish which
probably corresponded in appearance to the malein the lower picture on page 228. The
most striking featurewastheyellow blotch at the back of the caudal peduncle. The other
characteristics of the specimens examined corresponded largely to the data and colour
pattern reported for Aphyosemion cameronense. Rabba & PURzL chose thislocality as
the terra typica when they described the new species. They recognised the stability of
this distinguishing feature and they thought it justifiable to regard the fish as a separate
species. It is still today considered to be avalid species.

All subsequent collecting efforts in the area around the terra typica of Aphyosemion
amoenum have produced fish similar in appearance, but so far no transitional form to
Aphyosemion cameronense. The fish from the individual localities of this species do
differ from each other inthe body colouration of the mal es, but this degree of variability
is not sufficient for each of these populations to be regarded as a separate species.
Moreover these populations would probably be interfertile, with nothing to stop them
hybridizing with each other.

SoRappA & PurzL decidedto solvetheproblemby usingaconstantly recurringfeature
(the Yellow Blotch) as a characteristic in the description of a separate species
(Aphyosemion amoenum).

There are fish discussed in the following chapters which are today regarded as valid
species (or subspecies by many authors). There are others, Phenotypes 1 to 9 of the
"cameronense"-group which have not yet been investigated fully. All thesefish provide
further examples of forms which, because of the males divergent colouration features,
cannot be regarded as belonging to the species Aphyosemion cameronense itself.
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A theoretical consideration of the variable features. We are assuming that the
killifish discussed in this book - i.e. the members of the "cameronense'-group -
represent a closed entity within the enormously variable genus Aphyosemion (see also
the chapter What isa Killifish of the" Aphyosemion cameronense' -group?). We, in
agreement with other authors, cal it a "species group”.

In some other cases one would speak of subgenera.

This approach isjustifiable by different externally recognisable characteristics, such
as the number of scales and fin rays as well as the frontal scalation pattern, which
scientists study in particular. In addition there are the colouration features already
mentioned on pp 19 to 38. These can be used by the aquarist without scientific training.

In particular thefirst mentioned characteristics, not concerned with col ouration make
it possibleto placeanAphyosemioninto thi sspeciesgroup with confidence. Unfortunately
for thekillie enthusiast, these arein practice not visibleto any appreciable extent. These
characteristics are present in al representatives of the group, clearly constant and
therefore stable. This fact we would like to describe with the concept "group-relevant
homogeneity" (homogeneity = uniformity).

By thiswe mean quitesimply that al the representatives of the " cameronense'-group
can be defined together with these criteria. We think of the criteria themselves as
"primary characteristics’, asthey do not vary from one speciesto another, or from one
phenotype to another. By the nature of things these must be stable within the species
group (i.e. always present).

The colouration features, which allow a separation of the species and phenotypes are
very unstable at the level of species group. They are therefore regarded as "secondary
characteristics' (i.e. as specific for the individual representatives).

However, if we consider the next smaller entity as a species or a phenotype, then the
previously unstable secondary characteristic becomes stable and primary, since it has
to define this species or phenotype. So in this case we talk of "species-relevant
homogeneity". Whenthedifferent strainsandlocality variantsarecompared, differences
again occur, and these can be called unstable and secondary at the specieslevel. They
enable us to recognise a particular coloured male with some degree of probability as
belonging to a certain strain.

Atthenextlevel thecharacteristic previously called unstabl ebecomesthe' popul ation-
specific characteristic" with which to recognise a strain or population. It iscommon to
all malesof apopulation. In addition we can recognise in each male special colouration
featureswhich enable us, after acertain time (depending on the number of individuals),
to recognise each individual fish. In this case we speak of stable characteristics which
give us the "population-relevant homogeneity". To distinguish one fish from another
we use individual features.

So with various stages of variability "from top to bottom", we are able to define a
species group, a species (or phenotype), a strain (or population) and finaly an
individual.
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With the following table we mean to represent this idea in condensed form:

Level Characteristic Homogeneity Variability
Genus meristic, group-relevant defines the
Aphyosemion morphometric, subgenus or
biogeographical Species group
"cameronense’-  meristic, species-relevant  defines species
group morphometric, or divergent
partly the phenotypes
colouration pétterns,
biogeographical
Species or Colouration of the population- defines from the
phenotype flanks and the fins, relevant exact place of
regiona or origin a strain
hydrographic or a population
Strain or distinct colouration individual makes it possible
population characteristics; relevance to distinguish
variable in number, individual
size and arrangement; specimens
loca

We are having to deal with a high degree of variability, which is not found with any
other aguarium fish. Of coursethe vast majority of killifish, as decided loners, develop
an individual body colouration, which iswhy they cannot be compared with characins,
barbs or loaches. But if we consider cichlids, labyrinth fish, catfish or live-bearers,
which on the whole do not live in shoals but in some cases can even be called "loners’,
we never find the colouration so developed in individual specimens. Exceptions like
Lebistes reticulatus (Poecilia reticulata), the genus Symphysodon and a few other
examples (cichlids) prove the rule.

Aphyosemion spec. aff. cameronense Phenotype 2 from Nsessoum
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Variability in the aquarium. What we can observe when catching Aphyosemion in
their biotopesis also true when they are kept in the aguarium. Just by looking at atank
containing several males of one strain, one is struck by the fact that each male hasiits
individual characteristics. This can affect a wide range of features:

-General colouring; the fish seems to be more bluish or greenish; the relative

proportion of red colour elementsis higher or lower.

-The breadth of borders and bands varies from narrow to broad.

-Depending on the individual, these features are white, light blue or yellow.

-The number, thickness, size and arrangement of the red coloured elements on the

flanks or fins are also subject to wide variations.

-Individual points of the unpaired fins have longer or shorter extensions and have

different colouration (white, light blue, yellow or orange).

The two pictures on the opposite page show that two males of one strain exhibit
distinct differencesin body colouration, even when they come from one spawning and
- provided just a pair was used for breeding - are brothers.

Therelatively dull colouration of the females makesit difficult to identify individual
variability, but close examination and direct comparison will show that the number and
arrangement of the red spots on the flanks are aso arranged differently in each
individual female.

Thewide variations between the mal es of one spawning mean that thekillifish keeper
can usethe most beautiful specimensfor breeding. Inthis, of course, subjectivefeelings
play a significant role.

In contrast with live-bearing toothcarps, it is neither meaningful nor in fact
practicable to set up guide-lines for the evaluation of a single fish. Line breeding with
the aim of splitting up a strain into colour forms might seem an attractive idea, in view
of the extreme variability of individual fish. However, the enormous variation in
subsequent generations would make it impossible.

Even with rigorous selection according to adefinite and clearly existing criterion, the
breeder will never succeed in making this feature afixed hereditary characteristic. For
example, it would be pointlessto sel ect amal eAphyosemi on amoenumwith particularly
intense yellow bandsin the caudal fin and useit to create a strain in which the progeny
always had brilliant yellow bands. Males would always occur which had only one or
even no band at al.

So, although it isimpossible to fix a specific characteristic genetically, we still have
thesum of thecol ouration characteristicswhich makeastrain or popul ation recognisable.
Thisis also true of a species and a phenotype.

If we therefore wish to keep going a pure strain without bringing in unrelated fish to
breed into it, we will never get two perfectly identical males or females, and the
successive generations will nevertheless be recognisable as belonging to this strain.
This unique characteristic is part of the fascination produced by killifish.
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The variability of Aphyosemion is enormous. At first sight one and the same fish, ...

...but two different males of Aphyosemion maculatum"LEC 90/4". These F1 fish both
came from a single spawning
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Conclusionsfor the breeder. On pp 163 and 164 we pointed out that hybridisation
with fish of another strain is to be avoided just as much as the use of specimens for
breeding without a precise identification. What works with other fish species and so
appears sensiblefor the production of new breedsor hybrids, is pretty well uselesswhen
it comes to killifish. Obviously we exclude from this well planned and systematic
crossing experiments with scientific objectives.

At this point we would again like to point out that the responsible killifish enthusiast
always tries to keep going the pure strains which have been imported after the
expenditure of much time, effort and money. By doing so he maintains the diversity of
killifish in the aguarium and hopes to enable as many aquarists as possible to share the
beauty of these fish.

It is a very short-sighted policy to mate together fish of different origins, with the
purpose of combining attractive qualities (high proportion of a preferred colour, long
fins and so on) and at the same time to cover up or even eliminate less appealing ones
(short fins, lack of colour). What workswith live-bearing toothcarps and other fish will,
with killifish, lead only to a senseless mixture of previously pure strains and ultimately
to their loss for the hobby (and science).

This leaves every aquarist with certain obligations, if he breeds several species or
strains of closely related killifish (and experience shows that an original one or two
species grow quickly in number after the outbreak of "killi-fever").

We have aready pointed this out on page 179. In addition we must remind readers
to adopt a precise and clear method of marking his different tanks. Ensure that the fish
swimming inthe aquariaarein fact those stated on alabel onthetank or inthe notebook
which we have mentioned several times.

A mix-up of males and females can have fatal consequences. One aims to get from
a spawning alarge number of fry. Little attention is paid to the parent fish, which by
now areold in any case. In afew months the young males begin to colour up and one
realises that their colouration does not tally with that of the father. This may be due to
the great variability of the fish, but it could be caused by the use of awrong female.

These hybrids are of no use for future breeding, as they are probably sterile. And if
the parent fish are now too old for breeding or already dead, the aquarist has lost this
strain and will have to acquire it again.

Itiswrongto giveaway theseunintentionally produced hybridsto other aquarists. The
fish could give more grief than pleasure! And this can hardly be in the interest of an
honest aquarist.

Make a habit of clearly labelling every tank and receptacle containing your fish, fry
and eggs. The additional effort involved pays off in thelong run. Y ou will derive great
pleasurefrom your fish over along period, and youwill beableto passthem onto others.
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Thevariability and the nine phenotypes of the" cameronense” -group. The great
differencesin the appearance of the representatives of this species group led in the past
to the description of several species or subspecies.

In 1976 Rapba & PurzL published "Der Aphyosemion cameronense-Komplex",
which contains three first descriptions. On page 134, lines 11 to 17, the authors write:
"The Ambam populations show in their meristics hardly any differences from the
hitherto known populations of Aphyosemion cameronense. However, their colouration
and marking pattern is clearly distinguishable, especialy in the males' pronounced
orange shading of the caudal peduncle and large red-flamed patterning of the deep blue
unpaired fins."

So for this reason these authors distinguish Aphyosemion cameronense halleri (in
their sense, aswe understand it Aphyosemion halleri) from Aphyosemion cameronense.
At the sametimethey stressthat there are no real meristic or morphometric differences.
The status of subspecies is, according to our definition, based only on the different
colouration of the body (yellow spot) and the fins.

On page 132, lines 28 to 33, after mentioning Aphyosemion raddai, they write: "In
November/December 1975, on our last collecting trip in Cameroon, we found near
Sonbo another form closely related to Aphyosemion raddai north-west of the small area
of this relict form. However both sexes showed a different colouration and marking
pattern. It will subsequently be described as Aphyosemion amoenum sp. nov."

Aphyosemion amoenum was placed closer to Aphyosemion raddai than to Aphyose-
mion cameronense, which later turned out to be a mistake (see pp 90 and 91). But the
validity of the species Aphyosemion amoenum has not been questioned to date, and it
strengthens our view that purely external differencesin the markings of the flanks and
fins, together with aspecia geographical distribution, can justify the status of aspecies.

If Rabba & PURzL were able to describe two divergent forms in one instance as a
subspecies, which has not been questioned to date (Aphyosemion cameronense halleri
sensu Rabba & PurzL or Aphyosemion halleri sensu Amiet) and in the second as a
separate species (Aphyosemion amoenum in the opinion of al authors), Amiet's 1987
Phenotype 3 and theformsdefined by usasPhenotypes4, 5 and 9 of the" camer onense”-
group must be investigated more closely.

It is not acceptable that Aphyosemion amoenum and Aphyosemion cameronense
halleri or Aphyosemion halleri should be considered good names, while the phenotypes
mentioned should be called just the "normal" cameronense (pers. comm. of PUrzL on
AmIeT's Phenotype 3 in November 1991).

In addition we want to present in this book further phenotypeswhich differ markedly
and are separated geographically from Aphyosemion cameronense and the described
species. Some, but probably not all, of these may well be valid species.

Perhaps we can encourage the expertsto investigate in more detail the phenomenon
of the "Yellow Blotch" and its ailmost ring-shaped grouping on the periphery of the
distribution area of the "cameronense”-group.
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In this chapter we wish to present the forms of the "Aphyosemion cameronense”-
group which have to date been described as separate species or subspecies of Aphyose-
mion cameronense and which are also still recognised at the present time. We have
already discussed the concepts of speciesand subspecieson pp 9 and 10. Wedo not think
it appropriate to define them in more detail, aswe lack the necessary training. We refer
totheavailableliterary sources, but we are not afraid of putting forward clearly our own
personal opinions. In contrast with many authors we do not make any distinction
between the real species Aphyosemion cameronense, Aphyosemion amoenum, Aphyo-
semion maculatum and Aphyosemion mimbon on the one hand (they were like
Aphyosemion obscurum first described as valid species), and on the other hand the
"forms' obscurum, halleri and haasi, which are often described as subspecies of
Aphyosemion cameronense.

We are convinced that there is no real argument for regarding on the one hand
Aphyosemion amoenumasavalid speciesof the "cameronense”-group and, on the other
hand, Aphyosemion halleri as "only" a subspecies of Aphyosemion cameronense. In
spite of the contradictory namesin Rabba & PurzL's publication quoted on page 235,
we believe that "the Ambam populations* (= Aphyosemion cameronense halleri sensu
Rabpa & PuRrzL) differ no less from Aphyosemion cameronense than the separate (and
generally recognised) Aphyosemion amoenum.

Besidesthestriking"Y ellow Blotch", the geographical separation of both formsfrom
Aphyosemion cameronense, the great distance between Aphyosemion amoenum and
Aphyosemion halleri and the consequent lack of connection between them, their
enclosed distribution area and the arguments put forward by Amier (1987) (see aso
Aphyosemion amoenum) suggest that both taxa (scientific term for " specific name", the
singular is"taxon") should be treated in the sameway. In 1924 Aphyosemion obscurum
was described by AHL as a separate species and since 1976 has been regarded by many
authors as a subspecies of Aphyosemion cameronense. The colouration pattern of this
form differs considerably as well, so we go along with Amiet (1987) and regard this
species asvalid, the reason being its distribution area and the experiences of one of the
authors (EserL). The 1976 publication we have quoted from several timesdescribesthe
third form from north Gabon as a subspecies of Aphyosemion cameronense. Inthe mid
seventies Aphyosemion haasi (or Aphyosemion cameronense haasi sensu RAbDDA &
PurzL) was only imported live on a few occasions. It was not then distributed in the
hobby. Subsequent attemptsto collect Aphyosemion haasi at the terratypicaand in the
immediate vicinity were made by GreLL 1992, Lecros, CerFONTAINE and EBERL in
January 1993 and Passaro and Esert in July 1993. All these efforts produced nothing
except "only" Aphyosemion cameronense. So at the present time we have only the
preserved type specimens and a few of E. PurzL's colour pictures.

In line with our previous argument and to make the naming of the fish simpler, we
here consider this form to be avalid species, even though we cannot support this with
absolute certainty (see also the section Aphyosemion haasi in this chapter).
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A historical review. The sources of literature available to us (especially Seecers,
1988) enable us at this point to give a brief résumé of the historical development of the
representatives of this species group.

At the end of thelast century and the beginning of thisone, extensive collecting work
was carried out in the various colonies of Africa. A considerable amount of material
reached Europe in the form of freshwater fish which were dry or preserved in alcohol.
Amongthismaterial wereafew specimensof small fish, whoseplaceof originwasgiven
as"DjaRiver", alarge river in south Cameroon (see also page 247).

Today we can assume that these killifish were caught not in the Djaitself but in one
of itssmall tributaries. At the sametimeitisnolonger possibleto givetheplaceof origin
of these specimens more precisaly.

The Belgian ichthyologist BouLencer had been entrusted with this material. In 1903
he published in the Annual Magazine of Natural History, ser. 7, year 12, on pp 435 to
441 under thetitle "Description of new freshwater fishes from southern Cameroon” an
article in which he describes these fish as Haplochilus cameronensis.

In 1905, 1910, 1911, 1915 and 1916 he published further papers, in which thistaxon
was mentioned. In BouLeNGER'S work " Catal ogue of the Fresh-Water Fishes of Africa
inthe British Museum (Natural History), Vol. [11", which appeared in London in 1915,
thereison page 48 adrawing of Haplochiluscameronensis, whichisfairly certain proof
that he described the species which we today regard as Aphyosemion cameronense.

Besides BouLENGER, PELLEGRIN & so published worksin 1907, 1915, 1923 and 1929.
He too dealt with or at least mentioned Haplochilus cameronensis.

In 1924 the German ichthyol ogist Ernst AHL had described Panchax obscurus, he had
at hisdisposal asingle specimen, which had been caught by Zenker in or around Jaunde,
the present capital of Cameroon (the modern spelling is Y aoundé). The generic name
"Haplochilus" used by BouLencer had in the meantime been replaced by "Panchax"”.

In 1930 this specific name was regarded by HoLLy as a synonym of Panchax
cameronensis. In 1968 ScHeeL, in hiswork "Rivulins of the Old World", was not sure
whether AHL'staxon " obscurus' wasasynonym of Aphyosemion cameronense or avalid
species. From 1974 he regarded it as a subspecies of Aphyosemion cameronense.

In the same year as he described "Panchax obscurus’, AHL described three other
forms: "Panchax microstomus" (terra typica: Nkianga Lokundje/Cameroon) and
"Panchax bellicauda” (terratypica: Sangmelima, Cameroon, on the upper Lobo river)
in his publication "Uber neue afrikanische Zahnkarpfen der Gattung Panchax" in the
Zoologischer Anzeiger 60, pp 303 to 313. In the following edition of this periodical he
then described " Fundulus beauforti” in the article " Neue afrikani sche Zahnkarpfen aus
dem zoologischen Museum Berlin" (Zoologischer Anzeiger 61, pp 135 to 145, terra
typica: Sangmelima, south Cameroon, on the upper Lobo river).

Seecers (1988), on pp 10 and 11, shows that today these taxa can mostly be regarded
as synonyms of Aphyosemion cameronense.
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Panchax microstomus and Panchax bellicauda were considered by HoLLy in 1930
and ScHEeeL in 1968 (" Aphyosemion microstomum') as synonyms of Panchax camero-
nensis (or Aphyosemion cameronense). ScHeeL (1968) and Huser (1978) also declared
Aphyosemion bellicauda to be a synonym, but in this case of Aphyosemion obscurum.
Afteritsfirst description Fundulus beauforti was not mentioned again until 1930, when
it was referred to by HoLry and subsequently by Myers (1933), Rabpa (1963: as a
synonym of Aphyosemion gulare!), ScHeeL (1968: as a probable synonym of Aphyose-
mion batesii!) and Huser (1977: as a definite synonym of Aphyosemion batesii). The
type locality "Sangmelima" as well as the description of two taxa with practically the
same terra typica but different generic names ("Panchax bellicauda" and "Fundulus
beauforti") by one and the same author (AHL) within a year indicate that "Fundulus
beauforti" is not the same fish as "Panchax bellicauda". Rappa's suggestion is
weakened by the terra typica "Sangmelima' in the interior of Cameroon, since
Aphyosemion gulare comes from the coastal area of Nigeria, an ichthyologically
completely different area.

The situation becomes even more complicated when Seecers' arguments (1988, page
12) are borne in mind. He suggeststhat, in view of the position of the dorsal in relation
to the anal on the types of "Fundulus beauforti”, this fish cannot be related to
Aphyosemion batesii. Finally Seecers stresses that the type specimens of "Fundulus
beauforti" and "Panchax bellicauda" were caught at the same location by ScHREINER.
For this reason, and in view of AHL's measurements given in the first description,
Seecers concludes that AHL described the males acquired at that time of Aphyosemion
cameronense as "Panchax bellicauda’, the one female was described as "Fundulus
beauforti"! In 1933 Myers used for the first time the generic name Aphyosemion for
thesefish. Thisiswhy the specific name of the masculine form "cameronensis’ had to
be changed to the neuter form "cameronense'. Since then Aphyosemion cameronense
has been mentioned or discussed by the following authors (list according to Seecers
probably not complete!):

-PoLL, 1951.

-CLAUSEN, 1967.

-LamBERT & GERY, 1967.

-ScHeeL, 1968, 1971, 1973, 1974, 1975.
-Rappa, 1970, 1971, 1974, 1975, 1977, 1978, 1979, 1980.
-Rowman, 1971.

-SCHRIEKEN, 1971.

-HALLER, 1976.

-RapbpA & PurzL, 1976, 1977, 1983.
-Bonm, 1977.

-BocHTLER & HEINRICH, 1977.

-Huger, 1977, 1978, 1980, 1981.
-Rapbpba & WiLDEkAMP, 1977.

-DacET, 1978, 1979.

-SeEGERS, 1979.
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Ascan beseen, intheyearsduring the Second World War andinthefiftiesand sixties,
few publicationswere written about Aphyosemion cameronense and the rel ated species.
It was not until LamBerT & GeEry and ScHeeL went collecting in the sixties and ScHeeL,
Rappa, PUrzL and others in the seventies, that detailed findings on the distribution,
ecology and relationships of these killifish were made. Special mention should be made
of aquarists such as Gasrers, BURGER, WARDEGA, HOLLER, B&HM, BOCHTLER, HERZOG,
Haas, HALLER, HEINEMANN and LENzZ.

The first descriptions of Aphyosemion amoenum, Aphyosemion halleri and Aphyo-
semion haasi have been mentioned several times. These followed in 1976 and can be
considered the direct result of these collecting activities.

Subsequently numerous articles on these species were written. The collectors and
killifish enthusiasts dealt mostly with the maintenance and breeding, as well as a
description of the conditions in the natural habitats.

Again it was Rabba & PurzL who in 1977, in the article " Cyprinodonten-Studien in
Gabun, 1. Nordgabun”, published the first description of Aphyosemion maculatum
(using fish they themselves had caught as type specimens). The import of wild fish to
Europe from the terra typica and the first breeding attempts were a success, but
subsequently this strain was lost. For a long time this superb Aphyosemion was not
available in the hobby. It was not until 1990 that Allan and Barbara Brown managed
to find the type locality given by Rappa & PurzL and bring fish back to Great Britain
("GAB 19/90").

In the"Revue frangaise dAquariologie 1" of 15th June, 1977, the first description of
Aphyosemion mimbon was published by Dr Jean H. Huger in Paris (Museum National
d'Histoire Naturelle, Laboratoired'l chtyologie Générale, 43 rue Cuvier, F-75731 Paris,
France).

This magical specieswas not kept long in the hobby before it disappeared. It was not
until PeterWacner and RolandWenpeL brought back to Swabia, Germany, livematerial
from their finding place "GWW 96/30" (11.1.1986, 3 km west of Médouneu) in the
"MontsdeCristal" (north Gabon). They were ableto distribute this popul ation and thus
get it established in the hobby.

Since 1987 no really important or comprehensive publications on the representatives
of the "cameronense'-group have been published. All the same, numerous articlesin
aquarium magazines and the DKG-Journal have reported on the maintenance and
breeding of various species and strains.

We hope the present book will rouse the interest both of aquarists (not just killifish
keepers) and of biologistsinthesefascinating fish. Aswill beseenlaterintheSumming-
up, arevision of the "cameronense"-group is more than overdue.
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Explanation of How the Species ar e Presented

An important prerequisite of specialist literature is the comprehensive overview of
information. Examples of this are the works of Jean Louis AmieT (1987) and Olivier
Lecros (1990). In our opinion both of these authors have found amethod of presenting
material whichisideal for their situations and purposes. They have guided usintheway
we have set out the individual species and then the nine undescribed phenotypesin the
following chapter.

Firstly weconsider auniform classification appropriatefor achievingthebest possible
overview. We have adopted the style of the "Information Pamphlet" which many
killifish associations use to present individual species and print in compressed form as
parts of their regular journals.

In"Le sous-genre Chromaphyosemion" L ecros has shown impressively that asingle
publication can present several speciesand phenotypesrelated to each other (in hiscase
the representatives of the subgenus Chromaphyosemion) in this way. The layout also
makes it easy for the species and phenotypes to be compared.

Section headings. Each species (or each phenotype) is given its own section in this
(and the following) chapter. The full specific name (the name given to the phenotype
in our sense), the author of the first description and the year of its publication are given
at the top.

The two last data are missing in the chapter The Various Phenotypes in the
" cameronense" -group. But we hope that in alater edition of thisbook wewill be able
to present one or more fish as valid species after their first description by a scientist,
which are here referred to as phenotype forms.

A colour picturethenfollows, to give the reader an impression of the appearance of
the species (phenotype) directly alongsidethe exact name. Aswearedealingwithliving
creatures, itisimpossible- with theexception of afirst description - to present thetypical
fish of aspecies. Thereis so to speak no "prototype” of aspecies. For onething, thisis
made impossible by the great variability of Aphyosemion.

We have taken pains to select a specimen that shows particularly well the specific
characteristics of the species concerned. In addition the reader should refer to the
numerous colour picturesin this book, in which adult males or females of the species
discussed can be seen.

A comparison with similar or widely differing species and phenotypes can help one
get the feeling, mentioned on page 20, for an exact way of looking at these fish.

Sincethefemales of the" cameronense”-group hardly differ from each other, we have
not included pictures of females of all the representatives of thisgroup. Only thereally
experienced killifish breeder can distinguish the females with any certainty, and then
only when he has had long enough experience of working with this group.
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Thehistory of aspeciesor phenotypeismeant to giveabrief impression of whenthis
form was first imported and whether fish were collected subsequently.

We have tried to provide as much information on the representatives of the
"cameronense"-group as possible. Therewill, however, certainly be dates and facts not
known to us, which could increase considerably our knowledge in this or another
context. We hope to be able to extend our collection of data even further with the help
and co-operation of our readers (see also Summing-up!).

Thefirst descriptions of theindividual specieswerementionedin moreor lessdetail
in the previous chapters. Neverthel esswe consider it appropriate, when each speciesis
presented, to give the date, the author and the publication in which the first description
was published. We found the detailed information in SEEGERS (1988) very helpful,
and we have had to make use of it here.

Some of the scientific workswe havein the original or as copies. We are thus always
in a position to provide more detailed information.

The meaning of the specific nameis explained as fully as possible.
Theterratypica, if itisknownexactly, isgivenwith asmuchinformation aspossible.

Synonyms are then given, if they have been used for the species in question quite
intentionally. In addition, the literary sourcesand their authors are mentioned, in which
these synonyms were used.

There is always the possibility that publications not available to us mention one or
other Aphyosemion form as Aphyosemion cameronense which does not correspond to
our definition of the species. For instancethe "Bélinga” strainisstill considered by most
killifish keepers as belonging to Aphyosemion cameronense (here we call this form
Phenotype 4).

Meristics are given by various authors. They have either counted them themselves
or copied them from other people. We are not able to take these figures ourselves (see
page 28), which iswhy wetry to add the source of the author of the datawe have used.

In this context the abbreviations have the following meanings:

-D isthe number of fin raysin the dorsal.

-A is the number of fin raysin the anal.

-D/A showsthe relative position forwards or to the rear of theinsertion of the dorsal
in relation to the anal fin. The fin rays of the anal fin are counted directly to the
beginning of the dorsal: +3, for instance, means that the first ray of the dorsal is
situated above the third ray of the anal fin; -3 means that the first ray of the dorsal
issituated infront of thefirst ray of theanal and thethird ray of the dorsal issituated
in front of the first ray of the anal (Definition according to Huser, 1994).

-Sg. 1. indicateshow many scalesare situated on the side of the body inalongitudinal
line. To measure this, one needs a good microscope and the relevant training in the
field of ichthyology.
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TheKaryotypeof aspeciesshoul d givethenumber and structure of thechromosomes.
Work in this area has only seldom been carried out (for example by ScHeeL). So the
results available to us are sparse. For many species and most of the phenotypesthereis
no information at al on their karyotype.

This could be avery interesting area for biologists to work in.

Thegeographical distribution of every representative of the " cameronense'-group
isgiven asaccurately as possible, using our present knowledge. In thisrespect too there
may be information which for one reason or another has not come our way.

Theknown localitiesare given with asmuch detail aspossible. Wewould liketo use
this opportunity to explain as fully as possible the many code numbers known to date.
This should givethereader aclear idea of the precise place of origin of the populations.

Inaddition wewill mention - when theinformationisavailableto us- whether astrain
is still in the hobby or whether (unfortunately) it is no longer available.

The syntopic killifish are, in contrast with pp 77 to 106, mentioned for each
individual species by name and just in brief, as they have aready been dealt with in
detail.

TheDescription of the species or phenotypeisintended to help one quickly identify
fish using the colour characteristics of adult males. The most important colour criteria
are explained both in a detailed written description and with drawings and sketches.

Relationships are set out as well as possible, to show the connections within the
"cameronense"-group. We want to try to bring together closely related species and
phenotypes and show the differences between them.

Thediagnosisisintended to give ageneral statement on the position of the species
or the phenotype and also its geographical role within the "cameronense'-group.

We want to take this opportunity to point out the special relationships and striking
features in this species group.

Thediscussion finally explainswhy we consider thefishin questionisavalid species
(and not asubspecies). We a so say why we consider aphenotype sufficiently divergent
to be possibly deserving of being described as a distinct species. This argument is not
equally strong for each of the nine phenotypes. Thisisthe placeto set out our personal
views on the systematics of the "cameronense"-group.
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Aphyosemion cameronense "CGE 91/9"

History

Thiswasthe speci esthat wasfirst described and thusgaveitsnameto thewhol egroup.
Much has therefore been written about it over the years. On pages 19 and 239 and 240
wementionthehistorical factsknownto uswithreferencetothefirst half of thiscentury.
So at this point we would like to discuss the significant devel opments that have taken
place since the late sixties regarding Aphyosemion cameronense.

The first systematic collecting trips were made by ScheeL with the collaboration of
Stenholt CLauseN in the late sixties. The object of these trips was the inland plateau of
Cameroon and Equatorial Guinea, from where ScHeeL brought back some strainswhich
he placed inAphyosemion camer onense. Unfortunately we do not know much about the
exact locations of hisfinding places nor about the appearance of the adult males. So we
cannot exclude the possibility that one or more of the populationsimported at that time
might not correspond to our present day concept of the classical phenotype (i.e.
Aphyosemion cameronense according to BouLENGER'S specimens).
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At the beginning of the seventies there followed collecting trips by Austrian and
German aguaristswhoimported various popul ationsfrom localitiesin south Cameroon
and north Gabon (Herzog, GasPeRrs, BocHTLER, BoHM, Haas and others). Among these
populationstherewere certainly someformswhichwewould now refer to as phenotypes
of the " cameronense”-group. Herzog reports on afish north of Booué, which he called
" Aphyosemion cameronenseyellow". Thisismost probably Phenotype5 (seethebottom
of page 117).

Rapba (1971, pp 157 to 167) reports on several localities of Aphyosemion camero-
nense, but on page 160 he points out that he also found populations which had
"considerably more spots arranged in rows on the flanks of themales'. Thisisafurther
indication of the great variability of this species or else of the existence of phenotypes
that differ from each other.

During their very successful trip in December 1975, Rabpa & PurzL (1976), with the
support of HALLER, were ableto travel through large areas of south Cameroon and north
Gabon, wherethey found Aphyosemion cameronensein many localities. Inthisinstance
aswell, not all the localities of representatives of the "cameronense'-group belonged
tothisspecies- e.g. the pictures shown on page 131 (lower left: Phenotype 2), page 133
(second from bottom: Phenotype 5) and page 143 (upper left: Phenotype 2).

Unfortunately all we have now of the strains imported at that time are afew colour
picturesand some not very preciseinformation onlocations. So at the present timethese
forms cannot be named with sufficient accuracy.

Towards the end of the seventies Heinemann and Lenz collected in south Cameroon
and north Gabon, from where they brought back, besides some Diapteron populations
and other Aphyosemion species, Aphyosemion cameronense as well.

Right up tothe mid-eightiesfurther collectionsand importswere made (JanPar 1980,
M aurice CHaucHe and others 1985, Barbin and Lomearp 1985 and Barbin, Houpbu and
LomearD 1986). But of these strains al we have today is written records and some
pictures.

In January 1986 WacNer and WenpeL found numerous localities of Aphyosemion
cameronense near Makokou and in the Mitzic-Oyém area, but technical problems
meant that they only managed to bring back "GWW 86/2" successfully.

At thistime Awmier fished in the distribution area of the "cameronense"-group and
made crucial progressin our knowledge of the distribution of Aphyosemion cameronen-
se in south Cameroon. He was the first to recognise the importance of divergent body
colouration. He defined Aphyosemion camer onensein exempl ary fashion and separated
three phenotypes with different colouration (Amier, 1987).
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It has been only since 1990, partly through our efforts, that different populations of
Aphyosemion camer onense have been imported and established on along-term basisin
thehobby (EserL and othersandV Liam and othersin 1990, GreLL andEgerL 1991, GRELL
1992, further collecting trips EserL and others 1993 and 1994.

Even though the individual strains of this species show only slight differences when
looked at superficialy, they are nevertheless worth enriching the aquaria of killifish
keepers over alonger period. So we hope to be able to distribute and maintain as many
populations as possible in their pure form.

First Description

George Albert BouLencer: "Description of new freshwater fishes from southern
Cameroon”, Annual Magazine of Natural History, ser. 7. year 12, 1903, pp 435 to 441.
In the original work the taxon used was Haplochilus cameronensis.

M eaning of the Specific Name

To name this species BouLencer used the Latinised form of the country Cameroon,
where the specimens he examined had been caught.

Depending on generic name ("Haplochilus', "Panchax" or "Aphyosemion") the
masculineform "cameronensis' or the neuter form " cameronense' of the specific name
was subseguently used.

Terratypica

Inthefirst descriptionthefinding place"DjaRiver" in south Cameroonisgiven. From
our viewpoint today thisis avery vague description of atype locality.

No further information is available to us, so we interpret this description as a small
stream in the drainage area of the Dja. The presence of an Aphyosemion in ariver of
this size (see map 1, page 14) would be at variance with all experience made to date.

Onthe other hand it isimpossible that the locality was asmall rainforest stream with
the name"Dja". In theory there could be afew small streamsin the south of Cameroon
called "Dja" by the locals, but in this case the collector of the type specimens would
probably have given more precise data on the finding place (perhaps the name of a
village or a distance from a town).

One presumes, however, that the specimens were caught in a small stream, and all
that was known about it was that it belonged to the drainage of the Dja.

We are of the view that it is not possible to determine the exact location of the type
locality.

The" Aphyosemion cameronense” -group Page 247



Aphyosemion cameronense BouLENGER, 1903

Aphyosemion cameronense"EM S 90/4" from a stream 3 kilometres south of Nsessoum
on the Ebolowa-Ambam road

Aphyosemion cameronense "CGE 91/8" from Meuban | in the south of Cameroon on
the frontier with Gabon
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Aphyosemion cameronense "HIRK 92/7" from Mfoumou between Maan and Méyo
Centre

Aphyosemion cameronense "PEG 94/36" was caught in the village of Mbomo about 20
kilometres north-west of Oyém

The" Aphyosemion cameronense” -group Page 249



Aphyosemion cameronense BouLENGER, 1903

Synonyms

-Haplochilus cameronensis in BouLenGeR (1903, first description).
-Panchax cameronensisin AHL (1924), HoLLy (1927) and Davip & PolLL (1939, in
part).
-Aphyosemion spec. in Roman (1971).
-Aphyosemion obscurum by several authors.
-Aphyosemion striatum (not BouLENGER, 1911) in Rapba (1970).
-Panchax microstomusin AHL (1924, first description) and HoLLy (1930, Panchax
microstomus as a synonym of Panchax cameronensis).
-Aphyosemion microstomum in ScHeeL (1968, Aphyosemion microstomum as a
synonym of Aphyosemion cameronense).
-Panchax bellicauda in AnL (1924, first description) and HoLry (1930, Panchax
bellicauda as a synonym of Panchax cameronensis).
-Aphyosemion bellicauda in Screer (1968, Aphyosemion bellicauda as a probable
synonym of Aphyosemion cameronense).
-Fundulus beauforti in AHL (1924, first description) and HoLLy (1930).
-Aphyosemion beauforti inMyers(1933),Rappa (1963, identification of apopul ation
of Aphyosemion gulare as Aphyosemion beauforti), ScHeer (1968, Aphyosemion
beauforti as a probable synonym of Aphyosemion batesii), Huger (1977, Aphyose-
mion beauforti as a synonym of Aphyosemion batesii) and Huser (1978).
Thiscomprehensivelist of the synonymsand their use by different authors show that
for alongtimeit wasnot known precisely what speci esAphyosemion camer onensewas.
Initially the variability of Aphyosemion species led to the descriptions of several
populations of this species as separate species, until it was later realised that they were
just synonyms.
Thedatagiven aboveall derivefromSeecers (1988, page 8). Asinthisbook weregard
Aphyosemion obscurum as avalid species, its first description was not included in this
list.

Meristics

We do not haveinformation from thefirst description, which iswhy we haveto refer
to the data given by ScheeL (1973). He had examined a total of 163 specimens from
Cameroon and Rio Muni (Equatorial Guined). These are the figures he took himself:

D =10-14

A =14-18
D/A = U7to 1/8
Sql. = 29-35

In our opinion it is questionable whether the specimens from Equatorial Guinea are
in every case Aphyosemion cameronense in the narrower sense.
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RapDA & PURzL (1985, page 28) givethefollowing datafor Aphyosemion cameronen-
se:

D=11-13

A =15-17
Sql. = 31-33

We do not know what specimens these data were taken from. In any case they differ
from ScheeL's data. This will be due to a different method of counting.

Karyotype

In the same publication (1973) ScHeeL gives the results of his tests:
n=12ton=17

In addition he states that the karyotype can vary considerably from one population to
another.

Geographical Distribution

A rough comparison of the distribution area of Aphyosemion cameronensewith those
of the other representatives of the " cameronense'-group shows that this species has by
far the widest distribution.

This species can be found in south Cameroon and north Gabon. ScHeeL, Roman and
Huser report Aphyosemion cameronense from Equatorial Guinea and the extreme
north-west of the Republic of Congo (we do not have precise information about the
appearance of adult males in these countries).

SinceAphyosemion camer onenseispresent along the M éyo Centre-M a'an-Nyabessan
road in south Cameroon, between Sam and Médouneu and west of Oyém in north
Gabon, we consider it more than likely that this species also occurs in Equatorial
Guinea. The map on page 254 showsthe approximate di stribution area of Aphyosemion
cameronense.

On the other hand we doubt whether the populations found by Huger in the Republic
of Congo in 1978 are really the true Aphyosemion cameronense. The special position
in the eastern border area of the "cameronense”-group together with the proximity of
AmIET's Phenotype 3 aong the Djoum-Mintom road and Phenotype 4 from Bélinga
suggest that in the Congo the fish are one of these phenotypes (at timeswith the Y ellow
Blotch) or afurther divergent form.

In the north of Gabon thereis an enormous forest area, whose outlines are formed by
the course of the bordersbetween Cameroon, the Congo Republic and Gabon, thetowns
of Minvoul, Oyém, Lalaraand the roads from Ovan to Makokou and from Makokou to
Bélinga. Thisareais not accessible. There are no roads there, so at the present time it
isimpossibleto collect fish there. Thisareais some 24,000 to 25,000 square kilometres.
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Aphyosemion cameronense "GAB 10/90" from the Lalara-Mitzic road in north Gabon

Thiswild malefrom locality "PEG 94/41" on the Oyém-Sam road along the border with
Equatorial Guinea corresponds basically to Aphyosemion cameronense
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Aphyosemion cameronense "LEC 93/3" was caught near Ebé west of Ovan

Thisstrain of Aphyosemion camer onense wasimported by Wolfgang GreLL from north

Gabon in 1992
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The distribution area of Aphyosemion cameronense in comparison with the whole
"'cameronense”-group

Thereare examplesof popul ations on the edge of the areamentioned on page 251 that
look very similar:

-On the north-eastern and south-eastern corners two strains of Aphyosemion
cameronensewerefound, which are practically indistinguishable: "CGE 91/8" near
Meuban | south of Djoum and "GWW 86/2" near Latta east of Makokou. The
distance between the two localities is 205 kilometres as the crow flies.

-The population "LEC 93/1" from Laboka Il near Lalara corresponded exactly with
the typical colouration pattern of Aphyosemion cameronense. The estimated
distancefrom Meuban | inthe south of Cameroon is260 kilometresasthe crow flies.

-Thepopulations"LEC 93/1" and "GWW 86/2" mentioned herefrom Gabon arealso
165 km apart as the crow flies.
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The following map shows the special situation and a few further finding places of
Aphyosemion cameronense in north Gabon and enables one to compare the distances
mentioned above with each other.

Our knowledge of the distribution of Aphyosemion cameronensein Cameroon to the
north-east of Yaoundé, in the direction of Diang is only fragmentary and needs further
investigation! Despite their isolation from other strains, Amier places this population
(called "Diang") within Aphyosemion cameronense.

In addition there are some places on the edge of the distribution area which have not
been adequately investigated or even visited.

It isnot possible to estimate the surface area of the distribution areaon account of its
asymmetrical shape. The following considerations and maps give an overview of the
extent of the distribution of Aphyosemion cameronense.
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Following the principle used on pp 109 to 121, we circle the distribution area of
Aphyosemion cameronense in clockwise fashion and give the extreme points as we
know them today.

We begin our consideration with the most north-westerly known location known to
date. It lies near Madang about eight kilometres north of Lolodorf on the road to Eséka.
The following map shows the Eséka-Lolodorf-Makak area with the known finding
places:

For the present we cannot give the distribution frontier of Aphyosemion cameronense
from Mentanyéto the east owing to insufficient collecting work al ong the Eséka-M akak
road. But the frontier with Aphyosemion obscurum must lie west of Makak.

The continuation of the frontier from Makak via Akono (along the distribution area
of Aphyosemion obscurum!) and Mbalmayo, Akonolinga, Ayos and Abong Mbang
(Mbong Mbang) to the extreme north-eastern point near Diang is not at all clear!

We do not know either if Aphyosemion cameronense occurs along the roughly 230
kilometrelong linefrom Diang to Djoum viaAkonolinga. Thisiswhat we mean to show
on the map on the next page.

Near Djoum itself GreLL and EserL were able to identify Aphyosemion cameronense
in August 1990. In the village of Efoulan situated sixteen kilometres to the east,
however, occurs AmieT's Phenotype 3 ("CGE 91/6"), so the frontier between the two
forms must lie in this area.
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We know some localities of Aphyosemion cameronense along the road from Djoum
to the south via Y én and along the frontier with Gabon. But we do not know anything
about its distribution to the south-east of Djoum, in the border area between Cameroon
and Gabon and to the east in the north-westerly border area of the Congo Republic. As
already mentioned, we cannot place precisely the populations caught by Huser.

Itisnot until we get further south near Makokou that we know definite finding places
of Aphyosemion cameronense: along the road from Makokou to the east via Batouala
to Mékambo this species was found by Baroin, Houbu and Lomearp 38.8 km east of
Makokou, in February 1986. There is no further information on this finding place or
the exact point in Makokou where it was measured from.

In August 1994 Passaro and Eserc tried to find thislocality but could not find in this
area any stream that crosses the road. Collecting efforts in the surrounding villages
produced only Aphyosemion punctatum, plustheinformation that the village of 1benga
(about 7 km west of La Scierie) has been abandoned.

The measured distances from Makokou to La Scierie (42 km east of Makokou) as
taken by Passaro and EBerL, together with the position of |bengaon the available maps,
suggest that Baroin, Houbu and Lomearb possibly identified Aphyosemion camer onen-
sein Ibengaitself. Unfortunately this locality cannot be found today.
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In August 1994 Passaro and Eser. managed to find the locality "GWW 86/2" near
thevillage of Latta (Lata) 17 km east of the bridge in Makokou. They werethus ableto
confirmWacner and WEeNDEL's findings on the presence of Aphyosemion cameronense
in the 'Eboutéboungou’ stream. This seems to be the most easterly confirmed locality
known to date.

In February 1986 Aphyosemion cameronense was &l so found by Baroin, Houbu and
LomearD 27.5 km south-east of Makokou along the road to Okondja. Thislocality too
isstill to be considered an extreme point. Unfortunately, dueto insufficient information,
precise data such as whether the locality is by the roadside or in the forest, name of the
village or name of the stream, cannot be given.

In August 1994 Passaro and Eserc tried to confirm thislocality and thuslocate more
precisely the distribution frontier of Aphyosemion cameronense to the south-east of
Makokou. But they were unable to find either the locality mentioned or other streams
between Mbéla and Makokou with this species. Instead Aphyosemion punctatumwas
found in the streams fished to the south-east of Makokou.

The following map shows the known localitiesin the region east of Makokou on the
roads to Batouala and M ékambo and al so to the south-east in the direction of Okondja:
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The distribution area as known at present to the south-west of Makokou follows
naturally the road to Ovan, there being no turnings off to the south. The hydrographic
situation suggests that Aphyosemion cameronense should also occur further to the
south.

Not until we get to Lalarato the south-west of Ovan is there another locality, which
can beregarded asthe most south-westerly finding place of Aphyosemion cameronense.
However, futurecollectingwork tothewest of L alaraontheroadto Ndjolécould provide
more findings.

To the north-west of Lalaralies Gérard Lesrun's "Camp Forestier”, where LEGRos,
CerronTAINE and EBerL were able to find Aphyosemion cameronensein January 1993.
Lack of passableroads meansthat it isnot possibleto investigate the areawest of Oveng
in the eastern part of the 'Monts de Cristal’, at least for the time being.

The next localities for Aphyosemion cameronense are further north on the road from
Mitzic via Sam to Médouneu, where we know them to be numerous. The westerly
distribution frontier in this area seems to be the 'Ndzembo' stream near the village of
Egnieng Melen. Coming from Samin August 1994, Passaro andEserL wereabletofind
this locality ("PEG 94/42", see also page 292) and thus prove the existence of
Aphyosemion cameronense only afew kilometres east of Médouneuin atributary of the
Mvo. This small river belongs to the Abanga system, which drains the eastern part of
the 'Monts de Cristal' to the south.

Theposition of Egnieng Melenwasgivenby thevillagersas"PK 7 Médouneu”, which
was later confirmed by Passaro and EBerL'S measurements.

Aphyosemion mimbon has al so been found both near the M édouneu Catholic Mission
and to the south of thistown at the airport (pers. comm. HervéGonin in December 1993:
the 'Ottomitan’ stream south of Médouneu).

The following map shows this frontier area of Aphyosemion cameronense:
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The next section of the distribution frontier in Equatorial Guinea cannot be checked
at the present time. Both near Sam on the Gabon-Equatorial Guinea border and to the
west and north-west of Oyém in the direction of the border, Aphyosemion cameronense
has been found by various collectors (Baroin, Houbu and LomBaRD 1986; LEGROS,
CerrFoNTAINE and EBerL 1993; Passaro and EBerL 1994).

The next localities are north of Equatorial Guinea in south Cameroon on the Méyo
Centre-Nyabéssan road, of which Awmier's locality "Nyabéssan" itself is the most
westerly.

Further to the north runs the Ebolowa-Kribi road, where the "Bibouleman"
(Biboulémam) locality lies. To thenorth and amost parallel runstheroad from L olodorf
viaBipindi to Kribi. Along this road the only locality is"Lolodorf" itself. Further west
Aphyosemion cameronenseisreplaced near Mvilé(9kmwest of L olodorf) by Phenotype
1 (see aso under the section on this phenotype).

Thenfinally ontheroad from Lolodorf to Esékaliesthevillage of Madang, wherewe
started considering the distribution area of Aphyosemion cameronense.

Known Localities

Owing to the enormous distribution areas of Aphyosemion cameronense we know at
present alarge number of localities, which have been defined with varying degrees of
exactness. Intheliteratureit depends on the views of the author in question whether one
or other strain belongs to Aphyosemion cameronense, even though according to our
strict definition it should not be placed in this taxon. Besides we have not been ableto
compare the populationsimported in the past using our criteriafor defining species, so
we have not been able to classify these fish.

In addition we do not know all the localities that have been visited to the present, as
some collectors do not publish their findings with sufficient detail. In other cases we
have not been able to acquire the relevant information.

The following list of localities of Aphyosemion cameronense (and in the following
chapters the other forms of the "cameronense"-group) is therefore neither perfect,
comprehensive, nor the last word on the subject. We hope that with the appearance of
thisbook the interest in these killifish will grow in many quarters and that we will then
be given more information on thelocalities of thisand all other speciesand phenotypes
(see a'so Summing-up).

" 8km South Sangmelima" isthelocationgiventoamaleillustratedinRappa (1971)
inthe lower picture on page 159. Thisisthe eighth locality of his Cameroon trip, which
he stopped at on the road from Sangmélima to Olounou on 15th January 1971. The
geographical co-ordinates are 12°02' E and 02°54' N at 672 metres above sea-level.

The streams south-east of Sangmélimadrain into the Afamba, which flows into the
Lobo; thisinturnisatributary of the Dja. We do not know if this strain was distributed
after itsimport. It is probably no longer obtainable in the hobby.

Page 260 The" Aphyosemion cameronense” -group



Aphyosemion cameronense BouLENGER, 1903

"Nsomi" isanother locality nameintheabovementioned publication. Thedescription
of the location of the stream says "Stream near Nsomi, Zoétele District on the
Sangmelima-Y aoundéroad". Thisisthetenthlocality of Rabpa's Cameroon trip, where
he also stopped on 15.1.1971. Aphyosemion exiguum and Aphyosemion batesii are
mentioned as occurring syntopically.

Thevillage"Nsomi" cannot be found on our maps, whereasthereisavillage"Nsimi"
on theroad from Sangmélimato Y aoundé. Thisisprobably Rabpa'slocality, so wewill
givethegeographical coordinatesasfollows: 11°50' Eand 03°10' N at 705 metresabove
sea-level. The small streams in this area feed the Bives, which flows into the Awout.
This river then joins the Soo, which in turn enters the Nyong to the west. This strain
is no longer available either.

"Mefou" isalocality mentioned in Rappa & PURzL, 1976. The exact description of
the stream runs: "...from a small stream in the rainforest near Mefou on the road from
EbolowatoKribi". Themapsavailableto usshow onthisroad asmall placeby thename
of Mefo or Méfo, which is probably the same as Rabba and PurzL's finding place.

The geographical co-ordinates as read by us are 10°49' E and 02°28' N, 673 metres
above sealevel. The streams north of the road drain into the Mefo, while those to the
south of the road drain into the Awomo. Both riversflow into the Biwome, which joins
the Ntem near Nyabéssan. This strain is no longer available in the hobby.

" Southern outskirts of Oyem" is the name given to a strain of Aphyosemion
cameronenseinRAbbA & PURzL, 1976. Inthemid seventiesOyémwasstill considerably
smaller than it is today. This means that the position of this stream can no longer be
givenexactly. Moreover the progressive urbanisation inthisheavily popul ated areamay
well have caused Aphyosemion to have disappeared from the stream fished at that time.

Oyém hasthefollowing geographical co-ordinates: 11°35' E and 01°36' N, about 630
metresabove sealevel. The streamsaround Oyém belong to the head-waters of the Nyé,
which flows north to join the Ntem. This strain is not in the hobby.

" Near Lolodorf" isthecaptioninRapba & PurzL, 1976, for the picture on the upper
right on page 143. Theexact position of the stream investigated at that timeisnot known
to us, nor isitsdistance from Lolodorf. The geographical co-ordinates of Lolodorf are,
according to the information we have, 10°44' E and 03°14' N, height above sea level
about 470 m. Lolodorf lies on the Lokoundjé, which flows south-west till it reachesthe
Atlantic. This strain is now no longer available.

" Gabon 74/3" isthe code for astream that Gasrers and others found two kilometres
east of the ferry over the Mvoung near Ovan in 1974. Thisis in al probability the
'‘Benguié stream, whose position on the Ovan-M akokou road we were ableto determine
asfollows: 12°12' E and 00°21' N at 469 metres above sealevel. After afew kilometres
the Bengui éjoinsthe Mvoung, which flows south to the Ivindo. Thisstrainisno longer
in the hobby either.
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" Gabon 74/9" means, asit says, the ninth finding place of this trip, whose position
isgiven as"13.5 km from the mission in the direction of Ovan, stream to the right and
left of theroad”. The road in question is the road from Makokou to Ovan. The distance
measured was taken from the Makokou Catholic Mission.

The information given by the collectors gives no village or stream name, so we can
only estimate the position of thislocality: 12°44' E and 00°34' N at 475 metres above
sealevel. The streams in this region drain into the Nyabare which further south flows
into the lvindo.

To theright of the road (i.e. to the north as you come from Makokou) Aphyosemion
cameronense and Diapteron cyanostictum were caught, while on the other side of the
road a characin species and three different barbs were also caught. This population of
Aphyosemion cameronense is no longer kept in the aquarium.

" Gabon 74/11" is the next but one finding place of Gasrers and others, and they
caled it "Mintoum"”. Thisisasmall village (on our maps mis-spelt "Mintom") on the
Makokou-Ovan road. We were able to determine its position as follows: 12°16' E and
00°25' N at 478 metres above sea level.

In this areathe road runs on asmall watershed. The streams north of Mintoum drain
through the Mémia into the Metak, which flows into the Mvoung. The streams to the
south of the village flow into the Mboulenkoul &, which joins the Mvoung near Ovan.

At that time Aphyosemion cameronense, Aphyosemion bochtleri and Epiplatys
neumanni were found.

This strain is no longer available in the hobby, but in January 1993 LEGRros,
CerFonTAINE and EBerL collected here and their efforts showed that Aphyosemion
cameronense and Epiplatys neumanni occur to the north of the village. The Aphyose-
mion bochtleri they were looking for eluded them.

" Gabon 79/7" isone of the two localities of the collecting trip in December 1979,
whose position is given by Hendrik Heinemann and Rainer Lenz as "3 km west of
Makokou". Thisis atributary of the Ntang or the Brial, both of which flow into the
Ivindo after a few kilometres. The geographical position of this stream we can only
guess. 12°50" E and 00°34' N at about 470 metres above sea level.

As well as Aphyosemion cameronense, Diapteron cyanostictum, Diapteron geor-
giae, Epiplatys neumanni and Hylopanchax silvestris were found. Unfortunately this
population is one of the strains which is no longer kept by aquarists.

"Gabon 79/9" lies, according to Heinemann and Lenz, 41 kilometres west of
M akokou, but we do not know from which point this measurement wastaken. The same
goes for the previous locality. No village or stream name is given.

Other killifish caught at the same time were Diapteron fulgens, Epiplatys neumanni
and al so aCtenopoma species. In January 1993 L ecros, CErRFONTAINE and EBerL caught
near Adoué (39 kilometres west of Makokou) Aphyosemion cameronense as well as
some other killifish: see under " LEC 93/6".
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Adoué itself has the following geographical co-ordinates: 12°34' E and 00°32' N at
522 metresabove sealevel. The streamsflow into the Adoué, which then joinsthe Louli
and flows south and then into the Ivindo.

"K1" isthe first finding place of the Cameroon trip by HEINEMANN, LENZ, BERGER,
Warbeca and HoLLER at the end of 1978 and the beginning of 1979. The actual date of
"K1"is31.12.1978. They discovered "near Nko'ovos |1, 24 km before Ebolowain the
direction of Sangmelima' a stream with Aphyosemion cameronense as the only
killifish. On our mapswe were able to determine the geographical position of Nko'ovos
Il asfollows: 11°22' E and 02°55' N at 690 metres above sealevel. The streams around
this village flow north into the Memou'ou, which itself flows into the Fala, atributary
of the Soo. Thisfinaly joins the Nyong. Unfortunately none of the strains of this trip
are available in the hobby.

"K6" isthesixth finding place of thistrip and was discovered on 6.1.1979 "between
Zvébefam and Meyos, 33 km from Sangmelima in the direction of Ebolowa'. The
information we haveindicatesthat there aretwo roads, which run nearly parallel to each
other from Sangmélima westwards towards Ebolowa and before they join near
Zao'ébefam (Zoebéfam). The collectors probably used the southerly of the two roadsand
thus arrived at Zo'ébefam via Meyos. This village has the following geographical co-
ordinates: 11°42' E and 02°58' N at about 710 metresabove sealevel. The streamshnorth
of this place enter the Minsolo, which flows into the Soo and so into the Nyong.

The streams to the south flow into the Ekoumboulou, which runs into the Sing and
theninto the Fale (Fala), whichisalso atributary of the Soo, which runsinto the Nyong.

Meyos(11°43' E and 02°55' N; the height above sea-level cannot be given accurately)
lies about four kilometres south-east of Zo'ébefam in the drainage area of the Bivele,
which flows into the Abolo, which then flows into the Soo and later the Nyong.
Allocating the finding place to one of the streams mentioned is not possible; this
population is no longer in the hobby.

"Diang" refersto apopulation which afew years ago was distributed among afew
killifish keepersin Europe, but subsequently it waslost. AmieT (1987) too mentionsthis
finding place and showsacolour pictureof an adult male. Unfortunately none of thefish
he caught in March 1985 came to Europe.

Diang isavillage about 46 kilometres west of Bértoua on the road to Nanga Eboko:
13°21' E and 04°35' N at above 704 metres above sea level. North of Diang there are
numerous tributaries of the Nyabekié, which runs into the Abessé. The streams to the
south of thevillage flow into the Bengaka, which runsinto the Ses. Both the Abessé and
the Ses belong to the system of the Y ong, which flows northwards into the Sanaga. It
is not possible for us to give more precisely the finding place of Aphyosemion
cameronensein Diang. Aphyosemion wildekampi is also known from Diang. We guess
that it comes from another stream in the vicinity of this place. We do not know of it
occurring syntopically with Aphyosemion cameronense
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" Nyezam" isalso alocationin Amier, 1987. A maleis shown on plate 55, picture 81.
On our maps we have been able to locate two villages with the name "Nyiézam", as
follows:

-10°56' E and 02°20' N at about 550 metres above sealevel. This village lies about
49 kilometres west of Ambam on the road to Mfoua. The streams belong either to
the Nsoo or the Elan, which then both flow into the Mvila, an important tributary
of the Ntem in south Cameroon.

-10°39' E and 02°23' N at about 530 metres above sea level. This "Nyiézam" is an
eastern suburb of Maan, about 65 kilometres west of Méyo Centre. The streams
around Maan belong to the Mouémvi'ilii, which runs into the Mvi'ili, another
tributary of the Ntem.

This population was only photographed by Awmier. It never reached Europe.

Unfortunately we cannot say which of these two villages represents this finding place.

The following map showsthe position of both places, the one near Ambam, the other

near Maan:

" Akoabas" isalso mentioned by AmieT asalocality of Aphyosemion cameronense.
He caught fish of thispopulationin February 1981. A maleisshown on plate 56, picture
83.

This place lies 25 kilometres south-west of Oveng on the road to Nsak and Minvoul
in north Gabon. The geographical co-ordinates as taken by us are 12°6' E and 02°21'
N at about 653 metres above sea level. The names of the streams in the immediate
neighbourhood are not known to us, but after afew kilometresthey do runinto the Kom,
which then flows into the Ntem.
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Aphyosemion cameronense "HJIRK 92/7"

"Nsessoum" is also mentioned by Awmiet, 1987. This village lies about nine
kilometres south-east of Méyo Centre on the road to Ambam. According to our
reckoning the geographical co-ordinatesare: 11°7' E and 02°32' N at about 595 metres
above sealevel.

South of the village the streams run into the Dassee, which itself is atributary of the
Mboro, which flowsinto the Ntem. On our maps the streams to the north are unnamed,
but after afew kilometres they also flow into the Mboro.

AmieT visited this village in March 1985 and made fundamental findings on the
"cameronense”-group. Fish from this locality were not taken by him to Europe at that
time, but EserL and others (see under "EM S 90/4") managed to find AmieT's locality a
few kilometres south-east of Nsessoum on theroad to Ambam, fromwherethey brought
back Aphyosemion cameronense to Europe.

Of interest is the occurrence of aform of the "cameronense”-group in the immediate
vicinity of Nsessoum, which basically resembles Aphyosemion cameronense. On the
other hand there are considerable differences from the males of Nsessoum (see also
" Aphyosemion spec. aff. cameronense Phenotype 2 from Nsessoum”, pp 376 to 384).

"Minkok" is only mentioned in Amier, 1987 as a finding place. There is no
photograph of amale. We found avillage of this name with the following geographical
co-ordinates: 11°28' E and 02°26' N at about 600 metres above sealevel. Thisplaceis
situated about 20 kilometres as the crow flies from Ambam, on one of the minor roads
to the east. The streams around Minkok belong to the Bibomo, atributary of the Bibé,
which flows into the Ntem.

As we have no further information on this locality, we can only suppose from the
remark "du bassin du Ntem" or "from the Ntem Basin" that thisisAmier'sfinding place.
This strain is not available in the hobby.
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" Assendjick" ismentioned asafurther finding place for Aphyosemion cameronense
by Amier. A maeis shown on plate 56, picture 85.

We found avillage with the name of "Assandjik" about eight kilometres south-east
of Ambam on the road to Eboro and the frontier with Gabon: 11°21' E and 02°23' N at
roughly 590 metres above sea level.

The streamsaround Assandjik enter the Bisso'o, which runsinto the Menyo'o, asmall
tributary of theNtem. Its proximity to Ambam (theterratypicaof Aphyosemion halleri!)
makes one doubt whether Aphyosemion cameronense actually occurs there, especialy
when Rabpa & PURzL report the presence of thefirst mentioned speciesnear Bac Eking,
i.e. south-west of Assandjik.

Systematic collecting work in this area could clarify this question and in addition
provide valuable information on the distribution of representatives of the "cameronen-
se"'-group.

" Asseng" isAmieT'slocationfor amaleillustrated on plate56, picture86. Thisvillage
lies about ten kilometres west of Maan on the road to Nyabéssan (Nyabizan): 10°32' E
and 02°25' N at about 465 metres above sea level.

The Ntem is but a short distance away, so the streams around Asseng flow into the
Mvi'ilii, a small tributary of the Ntem.

AmIET mentionsin hisbook the presence of Aphyosemion spec. aff. herzogi in Asseng
together with Aphyosemion cameronense.

"Bikok" is the name given to a finding place of Aphyosemion cameronense that
AwmieT discovered only four kilometres away from a stream with Aphyosemion obscu-
rum.

The small town of Bikok lies south of Yaoundé about seven kilometres west of the
Y aoundé-Mbalmayo road: 11°27' E and 03°38' N at about 731 metres above sealevel.

The streamswest of Bikok join the Negbe, atributary of the Akono, which flowsinto
the Nyong. In our opinion these streams form the south-east distribution frontier of
Aphyosemion obscurum.

Tothe north of Bikok risesthe small river Ossoe Mvelé, which drainsinto the Mefou
and then into the Nyong.

South of thetown the streamsflow into the Kilintsam, an unimportant direct tributary
of the Nyong.

This special hydrographic situation may be the reason why AMIET was able to find
these two representatives of the "cameronense'-group so close to each other.

"Melen" isavery common village name in Cameroon and Gabon. That is why, at
this point, we would like to stress how important it is to have the correct and
unambiguous naming of a population when fish are to be distributed among serious
killifish keepers.

According to the information available to us, Aphyosemion cameronense has only
once been found in a place with the name "Melen" (Mélen, Melén, Mélen or similar

spellings!).
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Neverthelesswelist some of these placeswith aspelling similar to"Melen", in order
to show how easily confusion could arise:

Name of Geographical Distancestothe Hydrographic  Country

place co-ordinates  larger towns factors

Méen 11°56' E 16 km Sangmédlima- Minsabe, Se, Cameroon
03°05' N Y aoundé Lobo, Dja

Melen 11°12' E 13 km south-west Nsié, Woro, Rio Muni
02°07' N of Ebébiyin Ntem

Méen 11°17'E 11 km south of Kyé Rio Muni
02°04' N Ebébiyin

Melan 11°38' E 10 km north-west Onwoo, Cameroon
02°41' N of Mvangan Nlobo, Ntem

Mélen 12°3' E 18 km from Minvoul Ntem Gabon
02°04' N to Oyém

Méen 12°32' E 22 km from Djoum  Otoabat, Dja Cameroon
02°47' N to Sangmélima

Meulen 12°10' E 8 km from Endengué Minkono, Cameroon
02°34' N to Oveng Mboua, Ntem

Egneng 11°22' E 22 km north-west Lara, Okano, Gabon

Melen 00°51' N of Mitzic to Sam Ivindo

Méen 11°24'E 24 km west of Dabko, Woleu Gabon
01°34'N Oyém

Mélen 11°34' E between Oyém Ntan, Mvézé, Gabon
01°59' N and Bitam Kyé, Ntem

Melen 11°18' E 6 km north-west of ~ Dzam, Nkam, Gabon
01°0' N Sam to Mitzic Abanga

Melen 10°27' E 8 km east of Ntem Cameroon
02°27' N Nyabéssan

Theoretically there could be (with the exception of the second village in this list -
Aphyosemion halleri!) Aphyosemion cameronense in the streams in and around these
places. So where exactly did AmieT find his strain?

In fact the answer is the last place on the list (letter CHaucHe, 1993). Without more
precise information or a map describing the position of the finding place, considerable
problems could arise if finding places of another collector are to be found again. This
is one of the main reasons why we always give unambiguous and as exact as possible
namings of the different populations and strains of the killies.

Although there may be other killifish enthusiasts who hold different views on this
subject, we hope that our method of naming populations will be accepted - either with
clear locality names in the form of village or river names or with codes, which give
information about the collector, country, year and number.
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The "Melen" strain was distributed in the hobby in Germany around the end of the
eighties and the early nineties, but then unfortunately disappeared, so it is no longer
available.

"Madang" isalso one of AmieT's populations, which he hel ped to get sent to France.
Maurice CHaucHE's very helpful information enabled usto locate thisvillage precisely.
We arethus able to giveits geographical co-ordinates: 11°45' E and 03°17' N at about
466 metres above sealevel. Madang lies about seven kilometres north of Lolodorf on
theroad to Eséka. The streamsin the vicinity of thisvillage flow after afew kilometres
into the Lokoundjé (see also on the map on page 278).

Unfortunately, this superb population did not get distributed among aquarists. In
appearance it corresponds to the male illustrated by Rappa & PUrzL with the name
Aphyosemion cameronense "Lolodorf".

" GBL 85/11" isthe eleventh of atotal of 31 finding places of Baroin and LomBARD'S
Gabon trip of February 1985, during the course of which 12 streamswith Aphyosemion
cameronense were discovered. Sadly these strains are no longer availablein the hobby.
All we haveis acolour picture of "GBL 85/31" by Maurice CHAUCHE.

BarpiN and Lomearp had left Oyém to travel northwards and after 1.7 km passed
Angoné, where aroad turns to Eboro east of Oyém. A further 5.5 kilometres north of
Angoné in the direction of Assok N'gomo (Assok N'goum) they found a stream with
Aphyosemion cameronense, the only killie present.

We have been able to take the geographical co-ordinates as follows: 11°37' E and
01°39' N at approximately 620 metres above sealevel. The streamsin thisareajoin the
Ngoum, which runs into the Nyé&, which in its turn flows northwards into the Ntem.

" GBL 85/12" isthefollowing finding place 6.8 kilometres north of Angoné, which
means 1.8 km north of the previous locality. The geographical co-ordinates and the
hydrographic situation are the same. Aphyosemion cameronense was also found.

"GBL 85/13" lies 9.5 kilometres north of Angoné and about 5 kilometres south of
Assok N'gomo: 11°38' E and 01°40' N. The other readings are as above.

" GBL 85/14" isthenamefor two streams 2.5 and 6.5 kilometres north-west of Oyém
on theroad to Bivénel (Biven): 10°34' E and 01°38' N and 10°34' E and 01°39' N at an
estimated 630 metresabovesealevel. With these distanceswewere ableto establish that
these localities near Endomé lie in the watershed of the Nyé.

Barbin and Lomsarp found only Aphyosemion cameronense.

"GBL 85/15" isafinding place 13.5 kilometres north of Oyém on the road to Assok
N'gomo. In this case too we can only estimate the geographical co-ordinates: 11°39' E
and 01°41' N at about 635 metres above sea level. Here too only Aphyosemion
cameronense was found.
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"GBL 85/19" is given as "6.5 kilometres north-west of N'kolmegoa'. Another
spelling of thisplaceis"Nkolmengboua'. Thisisthe crossroads of the Bitam-Minvoul -
Eboro roads (= border with Cameroon). According to our maps the geographical co-
ordinates are 11°28' E and 02°16' N at 566 metres above sea level.

Thiscould bethe"Tara" stream, which was investigated in August 1994 by Passaro
and EBerL (see " PEG 94/29"). BarpiN and LomBARD report Aphyosemion halleri and
"ablue Aphyosemion", while in 1994 only Aphyosemion cameronense could be found.

"GBL 85/26" is afinding place on the outskirts of Messang (Bindoumessang), 5
kilometres south of Bitam on the road to Oyém. The geographical co-ordinates are
11°31' E and 02°02' N at 605 metres above sea level.

The streams around Messang run into the Ntan, which flowsinto the Mvézé. Thisis
atributary of the Kyé, which flows north into the Ntem.

BARrDIN and LomBARD give " Aphyosemion spec. with blue-white anal fin" asthe only
killie. The collections by Passaro and EserL in August 1994 showed that the fish was
Aphyosemion cameronense.

"GBL 85/27" lies31.5 kilometres south of Messang, and thus 35.5 kilometres south
of Bitam and 19 kilometres north of Assok N'gomo. Neither the geographical co-
ordinates nor the height above sea level can be given accurately. This locality should
be between the villages of Adzap and Abang, a few kilometres south of the Nyé.

The collectors report an Aphyosemion species with ablue-white and also yellow anal
fin. In our opinion the fish is Aphyosemion cameronense; the variability in the colour
of the anal fin lies within the usual parameters, according to our experience.

"GBL 85/28" refers to another finding place of Aphyosemion cameronense with
blue-white anal fin 48 kilometres south of Messang (53 kilometres south of Bitam and
5 kilometres north of Assok N'gomo) on the road from Oyém.

Once again the geographical co-ordinates cannot be given exactly. The stream should
be near the village of Medoumou (10°38' E and 01°44' N at 598 metres above sealevel)
in the drainage area of the Ngoum, which joins the Nyé and then flows north into the
Ntem.

"GBL 85/29" lies 7 kilometres east of Oyém via Angoné on the road to Eboubo
(Ebobo, Eboville). The distance between Oyém and Angoné is given by Barpin and
LomBARD as 1.7 kilometres, so the stream ought to be 5.3 kilometresfrom Angonéinthe
direction of Eboubo.

The geographical co-ordinates are 11°39' E and 01°35' N. The streams in this area
jointhe upper stretchesof the Nyé, which at thispoint iscalled the Mvié. So they belong
to the drainage of the Ntem.

Here too Aphyosemion cameronense was the only killifish found. Syntopic fish
mentioned are one Mormyridae and one Ctenopoma species.
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" GBL 85/30" isthe next locality 13 kilometres from Oyém via Angoné on the way
to Eboubo. The stream israther large, being two metres wide and 50 centimetres deep.
Theroad crossesit by means of awooden bridge. We cannot say exactly which stream
thisis. It could be either the Dziri or the Samkar, both of which flow south and join the
Woleu.

Barpin and Lomearp call the species they found there Aphyosemion cameronense,
without mentioning a blue-white anal fin.

" GBL 85/31" lies22kilometreseast of Oyém viaAngonéon theroad to Eboubo. The
stream is situated near the village of "Essong Medzom", which is not shown on our
maps. So we cannot give the exact position of this locality. However it is certainly a
stream that lies in the upper drainage area of the Woleu.

The collectors report that Aphyosemion cameronenseis very common ("nombreux™)
but that Aphyosemion bochtleri (1) was difficult to find.

"GWW 86/2" isthe second of the total of 33 finding places that Peter WacNeEr and
Roland WEeNDEL were able to investigate in January 1986. Even though Aphyosemion
cameronense was found in 19 localities, it was only possible to bring one population
back aive. This was the strain "GWW 86/2" of Aphyosemion cameronense.

On 6.1.1986 the collectors |eft Makokou and arrived at the village of Latta ("Lata").
They gaveitsdistance as 17 kilometres east of Makokou on the road to Mékambo. We
read the geographical co-ordinates as 13°00' E and 00°39' N at 502 metres above sea
level.

The 'Eboutéboungou’ lies north of Latta and flows into the Labé, which after afew
kilometresflowsinto the lvindo. Thefollowing sketch showsthe position of the stream
in the forest near Latta
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The villagers showed the collectors astream in theforest behind the village, in which
Aphyosemion cameronense, Aphyosemion kunzi, Diapteron georgiae, Epiplatys
neumanni and Hylopanchax silvestris were present. It proved possible to establish
successfully the first three of these speciesin the hobby.

0On 11.8.1994 Passaro and EBerL collected in the areaand weretaken by thevillagers
to the same locality. On this occasion all they found was Aphyosemion cameronense
(numerous) and Diapteron georgiae (rather rare), the other killifish species were not
present. Thisshowshow the composition of speciescan changebothin different months
(January - August) as well as in different years.

"GWW 86/3" isasmall stream 12 kilometres west of Makokou on the Ovan road.
On 6.1.1986 WacNErR and WEenpeL also found there Aphyosemion cameronense,
Aphyosemion punctatum, Diapteron georgiae and Epiplatys neumanni.

Itisnolonger possibleto say wherein Makokou they measured from. Duetothesize
of thistown, considerable variations could arise, depending on whether one startsfrom
the town centre, the bridge over the lvindo or the western edge of the town.

Weguessthelocality to beonthe'Meényigu' stream, which flowsintothe Nyabaréand
subsequently into the lvindo: 12°46' E and 00°35' N at approximately 460 metres above
sealevel.

"GWW 86/6" is a stream 56 kilometres west of Makokou, which WaceNErR and
WenpeL fished on 7.1.1986. They found Aphyosemion cameronense, Aphyosemion
kunz, Diapteron fulgens and Epiplatys neumanni.

We are unable to give the exact position, but the measurements made by Lecros,
CerroNTAINE and EBERL suggest that thisfinding placeis near Bissobilam (12°27' E and
00°30" N at approximately 515 metres above sea level.

In the vicinity of Bissobilam rises the Dzoué, which flows north-west into the
Mvoung, which in turn flows south into the lvindo.

"GWW 86/8" is described as a stream that crosses the road 63 kilometres west of
Makokou. According to our calculations this finding place should be near Akana
(12°22' Eand 00°27' N at 443 metres above sealevel). The streamsin thisregion flow
into the Mam, which flows into the Mvoung just a few kilometres south of Ovan.

WacNer and WenDEL mention Aphyosemion cameronense and Epiplatys neumanni
as being the only killifish.

"GWW 86/10" refersto a stream 78 kilometres west of Makokou. We cannot give
the precise position, but this finding place is near Agnang in the drainage area of the
Métak Menzom (adirect tributary of the Mvoung) or the Bengom, which alsoflowsinto
the Mvoung viathe Mam. The geographical co-ordinates for Agnang itself are 12°18'
E and 00°26' N at 486 metres above sea-level.

Alongside Aphyosemion cameronense, other fish found were Diapteron georgiae
and Epiplatys neumanni.
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"GWW 86/11" isthe terratypica of Aphyosemion bochtleri. It was from here that
WaeNEr and WEenDEL successfully imported this speci es, which had not been distributed
in the hobby. They also found Aphyosemion cameronense, Diapteron georgiae and
Epiplatys neumanni.

The village of Mintoum (12°16' E and 00°25' N at about 485 metres above sealevel)
liesin the area of asmall watershed. To the north of the village risesthe Mémia, which
flows into the Méak Menzom and then into the nearby Mvoung (Aphyosemion
cameronense and Diapteron georgiae reported by Lecros, CERFONTAINE and EBERL in
January 1993).

South of Mintoum (wrongly spelt on our maps as "Mintom") there are tributaries of
the Mboumenkoulé, which flows directly into the Mvoung, which is just a few
kilometres away (Aphyosemion cameronense, Aphyosemion bochtleri, Diapteron
georgiae and Epiplatys neumanni reported by numerous collectors).

"GWW 86/15" isafinding place 40 kilometres north-west of Mitzic on the road to
Sam. Aswe have no further information, it isvery difficult to give the geographical co-
ordinates. We guess the stream to be situated near the villages of Mbélalen (11°20' E
and 00°54' N) and Nkol (11°22' E and 00°53' N), which are surrounded by the Otong
and Mékang streams. Both of these streams belong to the drainage area of the Nkam,
which flows south-west into the Abanga.

Aphyosemion camer onense was the only killifish species. We do not know about any
other accompanying fish.

"GWW 86/16" liesten kilometres north-west of Sam on the road that goesto Mitzic
viaBibassé. Thegeographical co-ordinatesare11°21' E and 00°59' N. The height above
sealevel cannot be calculated accurately. In thisareatheroad is crossed by the 'Abian
Oyon', which runs into the Menzivin, a western tributary of the Lara. It therefore
belongs to the drainage area of the Okano. Here too the only killie was Aphyosemion
cameronense.

"GWW 86/17" liesonly two kilometresnorth-west of the previousfinding place, that
isto say twelve kilometresfrom Sam in the direction of Bibassé. This stream should be
near the village of Ngouang: 11°18' E and 01°00' N. Again the only killie found was
Aphyosemion cameronense.

"GWW 86/19" is a stream only four kilometres south of Bibassé on the road to
Mitzic. Bibassé itself has the geographical co-ordinates 11°37' E and 01°25' N at 670
metres above sea level; the streams in this area flow into the Dégavi, which runsinto
the Woleu. Aphyosemion cameronense was the only Killifish species.

"GWW 86/20" is the terra typica of Episemion callipteron, snce Wacener and
WenpeL discovered this species on 10.1.1986 in a stream that crosses the road six
kilometres south of Bibassé from right to left (from east to west). Here Aphyosemion
cameronense was much more numerous than the new species.

The geographical co-ordinates are 11°48' E and 01°23' N. The stream also belongs
to the previously mentioned Dégavi (see finding place " PEG 94/39" , p 292).
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"GWW 86/21" refersto astream 21 kilometres south of Bibassé. At this point there
aremany small villages (Avang and Nkomélén: 11°42' E and 01°17' N) and afew small
streams, which crossthe road from east to west and flow into the Nda, atributary of the
Lara, which itself runs into the Okano.

WacNER and WEeNDEL were able to find Aphyosemion cameronense again.

"GWW 86/22" lies only three kilometres further south and ought to be one of the
streams mentioned above. The only killie was again Aphyosemion cameronense.

"GWW 86/23" lies 13 kilometres north of Mitzic on the road to Bibassé and Oyém.
Heretoowelack information about any nearby village, so the geographical co-ordinates
canonly beestimated: 11°37' Eand 00°54' N. We cannot givethe height abovesealevel.

To the south of Avoum, there are two tributaries of the Ebo, which flows from east
to west directly into the Okano. Surprisingly thisis yet another stream in which only
Aphyosemion cameronense was found.

"GWW 86/24" isa stream two kilometres from Sam in the direction of Médouneu.
Sam itself has the following geographical co-ordinates: 11°16' E and 00°59' N at 561
metres above sealevel. To thewest of Sam lietwo small villages (Nkan and Adzabilon:
11°14' Eand 00°59' N). Theroad is crossed by some streams of the Afoum system. This
river flows into the Nkam, which is an easterly tributary of the Abanga.

Aphyosemion cameronense was the only killifish species.

"GWW 86/25" lies 23 kilometres west of Sam on the Médouneu road. On our maps
several small streams are marked here as crossing the road. For example, near the
village of Bendolo (11°5' E and 00°58' N at 510 metres above sea level) we find the
'‘Bendol o’ of the same name. This stream runs into the Mbomo just afew kilometresto
the east. The Mbomo itself flows south-west into the Abanga.

Once again the only killie found was Aphyosemion cameronense.

"GWW 86/26" lies nine kilometreswest of the previous finding place, that isto say
32 kilometres from Sam in the direction of Médouneu. This should be a stream in the
vicinity of thevillageof Afaf Zok (11°01' Eand 00°57' N at 468 metresabove sealevel),
whichliesinthe drainage areaof the Bolo. The Bolo flows south into the Mbomo. Apart
from Aphyosemion cameronense, no other killie species were found by WacNer and
WENDEL.

"GWW 86/27" liesafurther sevenkilometreswest of thepreviousfinding place. The
distance is given as "39 kilometres from Sam to Médouneu". The geographical co-
ordinates cannot be given exactly. The road runs along the area of the source of the
Abanga, soit iscrossed by thefollowing streamsand small rivers: Ngougoun, Abanga,
Bikoumeu and Mvé.

We cannot say to which of the bodies of water mentioned the stream under discussion
belongs. In any case - aswas the case with the many previouslocalities - Aphyosemion
cameronense was the only killifish species.
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"GWW 86/28" was determined by WacNer and WenDEL as "15 kilometres before
Médouneu". Our findings suggest thisis asmall stream in the vicinity of Nkoumadza
(10°55' E and 01°00" N at about 450 metres above sealevel), which flowsinto the Mvé,
which runs into the upper Abanga.

Once again Aphyosemion cameronense was the only killie to be found.

"GWW 86/29" lies ten kilometres east of Médouneu, so we imagine this finding
place to be in the neighbourhood of the villages of Efét and Elim (10°54' E and 01°01'
N) near the source of the Mvé. The collectors mention Aphyosemion cameronense but
no other fish. For a long time this locality was the most westerly location of
Aphyosemion cameronense on the frontier between Gabon and Equatoria Guinea.
Then Passaro and EgerL found this species some kilometres further in the direction of
Meédouneu (see "PEG 94/42").

"GBHL 86/1" is the first finding place of the February 1986 trip, when BarDIN,
Houbu and Lomearp fished intensively the north of Gabon for the second time.
Unfortunately, after thiscollectingtrip, they seemtohavelostinterestinthemaintenance
and breeding of killifish, so none of these populations have remained in the hobby.

Thethree Frenchmen began travelling in the north of the country starting from Oyém.
Atapoint 6.5 kilometreswest of thistown they fished by the side of aminor road, which
runs parallel to the main road from Oyém to Mongomao. (On our mapsthe placeis spelt
"Mongono". Thisisthe border town in Equatorial Guinea.) They found Aphyosemion
cameronense and Aphyosemion herzogi.

We do not know the name of the stream or of avillage in the neighbourhood, so we
haveto estimatethe geographical co-ordinates: thislocality could benear Ekoné (11°32'
E and 01°38' N). In the vicinity of this village the Nyé rises and then flows north into
the Ntem.

The following map shows the large number of main and side roads around Oyém:
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"GBHL 86/2" lies ten kilometres north-west of Oyém on the same road. The
geographical co-ordinates of the village of Y affaare 11°30' E and 01°38' N. In another
spring of the Nyé Barbin, Houpu and Lomearp found Aphyosemion cameronense and
called these fish "blue, yellow phase".

We have no further information on the appearance of adult males from this area, but
our own experiences (Passaro and EBerL in August 1994) showed that it was a
population of Aphyosemion cameronense, the males of which had an above average
proportion of yellow markings on the unpaired fins.

Similar cases are known from other localities: Madang I, "LEC 93/3" and others.

"GBHL 86/3" is another locality near Oyém. Its position is described as "16
kilometresfrom Oyém on the Oyém-Mongomo road”. Heretoo we have no information
as to the name of the stream or avillage in the neighbourhood.

According to our maps it should be a stream near the villages of Mivdé and Ingassé
(11°28' E and 01°37' N), which flows either into the Mila or the Miang. Both of these
rivers are tributaries of the Kyé, which runs north into the Ntem.

BarpIN, Houbu and L omBARD report a"blue" population of Aphyosemion camer onen-
se with a"red anal fin".

"GBHL 86/4" isthemost easterly locality of thistripfrom Oyém. Thetrip ended near
Eboubo, from where the distances were measured. Two kilometres west of Eboubo in
the direction of Oyém a stream with Aphyosemion cameronense was found. We
determined the geographical co-ordinates of Eboubo asfollows: 11°59' E and 01°35' N.

Interestingly enough the road runs aong the watershed between two hydrographic
systems: the streams south of Eboubo and Tourounéssol (the neighbouring villagetothe
west) flow into the Ntié, atributary of the Okano, which runs south into the lvindo. The
streams to the north form small tributaries of the S8, which flows north into the Nyé,
which itself runs into the Ntem.

Closer investigations in this area and a comparison of the different populations of
Aphyosemion cameronense could provide valuable findings on the variability of this
species. So it is al the more regrettable that this strain is no longer available.

" GBHL 86/5" liestenkilometresfrom Eboubo. Thecollectorsdescribethecolouration
of the male Aphyosemion cameronense as "green and yellow"! This could indicate that
this finding place belongs to another hydrographic system and the population to a
different phenotype from locality "GBHL 86/4".

The maps we have suggest that this stream must be situated in the vicinity of the
villagesof Nkoum (11°54' Eand 01°34' N) and Sém, (11°53' Eand 01°33'N). And these
streams lie near the source of the Woleu.

Inavery small areaone could thereforefind popul ations of Aphyosemion camer onen-
se which belong to the three hydrographic systems of the Ntem, Woleu and Okano/
Ivindo!
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"GBHL 86/6" isastream 35 kilometres west of Eboubo on the road to Oyém (at a
guess 11°46' E and 01°33' N; the height above sealevel cannot be given precisely here
either), where Aphyosemion cameronense with the usual body colouration was again
found. This could be a stream in the drainage area of the Samkar, which flows viathe
Dziri into the Woleu.

Asaready mentioned, the finding place "GBL 85/30" isaso in thisarea, but lack of
information prevents usfrom being able to say where the streamsliein relation to each
other or how far apart they are.

"GBHL 86/8" isalocality 110 kilometres north-east of Oyém on the Minvoul road.
These two towns are 115 kilometres apart, so this stream can only be five kilometres
south-west of Minvoul. The geographical co-ordinatesare 12°05' E and 02°09' N at 591
metres above sea level. Near the villages of Medjong and Mbas there are some small
streams, which are only a few kilometres long and flow directly south into the Ntem.

Barpin, Houbu and LomearDp report the presence of a"blue" population of Aphyose-
mion camer onense together with Aphyosemion exiguum. These collectorswerethefirst
to find a representative of the subgenus Kathetys (here in the form of Aphyosemion
exiguum) on Gabonenseterritory, something which RADDA and PURZL had predicted.

Using Barbin, Houbu and Lomearp's data, Passaro and Esert were ableto visit this
locality in August 1994. However, they only managed to find two young Aphyosemion
exiguum; Aphyosemion camer onensewas not to befound (seea so under "PEG 94/23").

"GBHL 86/10" refersto thelocality 27.5 kilometres south-east of Makokou on the
road to Okondja mentioned on page 258. We know nothing about the appearance of the
adult males nor do we know enough about the precise location of this stream to be able
to give the geographical co-ordinates accurately. But it is worth mentioning here that
the streams in question can only belong to the Aboy (north of the road) or to the
Mounianguié (south of the road). Both streams flow into the Ivindo near Makokou.

BarpiN, Houbu and Lomearp found Aphyosemion cameronense (“blue”?), Aphyose-
mion kunz, Diapteron cyanostictum and Epiplatys neumanni.

" GBHL 86/12" hasalready been discussed onpage257. Thisstreamissaidtobe 38.8
kilometres north-east of Makokou on the road to Mékambo. At this place Aphyosemion
cameronense ("blue, yellow phase" ?), Aphyosemi on punctatumand Epi pl atysneumanni
were found.

Thegeographical co-ordinatesfor thevillageof Ibenga, whichinfact nolonger exists,
are 13°03' E and 00°41' N at about 530 metres above sealevel. To the north of the road
several small streamsruninto the Békoubékou, which flowsdirectly intothelvindo. To
the south of the road rises the Bengadi, which drains into the Liboumba and then into
the Ivindo.

" GBHL 86/14" refersto afinding place 13 kilometreswest of Makokou (wherethis
measurement was taken from is unknown). The collectors described this population as
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"green”, but they statethat it isdefinitely Aphyosemion cameronense Alsofoundinthis
locality were Diapteron cyanostictum and Epiplatys neumanni.

In theory this could be the Menyigu stream, which has aready been dealt with under
thediscussion of locality "GWW 86/3". On the other hand, thishypothesisis countered
by the different killifish fauna: Waener and WenpeL had found Aphyosemion camero-
nense, Aphyosemion punctatum, Diapteron georgiae and Epiplatys neumanni in
January 1986, but one month later, Baroin, Houbu and Lomearp found Aphyosemion
cameronense, Diapteron cyanostictum and Epiplatys neumanni.

Even if there are two different streams, they must be very close to each other (12 or
13 kilometres west of Makokou). Of interest here would be an investigation of the
relationship between the two Diapteron species. Are the two streams connected? How
strong would the competition then be between Diapteron georgiae and Diapteron
cyanostictum?

"GBHL 86/16" refersto a stream 70 kilometres west of Makokou. The collectors
report the presence of Aphyosemion cameronense ("blue" = the usual phenotype),
Diapteron georgiae and Epiplatys neumanni. Dueto insufficient detailswe cannot give
the geographical co-ordinates accurately enough.

M easurements taken by Passaro and EserL in August 1994 showed the village of
Agnang to be some 73 kilometreswest of the end of the asphalt in Makokou. Wewould
therefore place locality "GBHL 86/16" in the vicinity of thisvillage. Further details on
Agnang are given under locality "PEG 94/10".

"GBHL 86/17" isastreamtothewest of Ovan ontheroad to Koumaméyong.BARDIN,
Houbu and Lomearp found Aphyosemion cameronense, Diapteron cyanostictum,
Diapteron georgiae (!) and Epiplatys neumanni.

Although no stream or village name is known in thisinstance either, we can give the
geographical co-ordinatesas 12°08' E and 00°20' N at approximately 470 metres above
sealevel.

To the west of Ovan lies the road between Ayol Mebang and Ebé, which is parallel
toastream, whose nameweare unableto ascertain. Thisstream flowsfromwest to north
and after afew kilometres flows into the Mvoung near Ovan, after having crossed the
road several times. Probably this is the stream fished at that time.

" C 89/39" isthe code for afinding place discovered by BasViiav on the Lolodorf-
Ebolowa road on 24.7.1989. The geographical co-ordinates are 10°55' E and 03°00' N
at approximately 650 metres above sealevel.

The streams around Efoulan join the Medoumbou, a tributary of the Nyabitende,
which flows into the Tchangué and then into the Lokound;jé.

Theother fish speciesfound wasBarbusjae Unfortunately thisstraintooisno longer
available in the hobby.

"EMS90/3" isone of the two populations of Aphyosemion cameronenseimported
by EserL and others from south Cameroon in August 1990. The third locality lies near
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the village of Mebandé on the Lolodorf-Ebolowa road: 10°51' E and 03°07' N at 591
metres above sea level. The 'Mebandé stream, which crosses the road, flows into the
Djongo, atributary of the Melangué, which runs into the Lokoundjé. No other killie
specieswas caught, just one small barb species. None of the fish of this strain survived
the trip, so this finding place was visited again by GreLL and EserL in 1991. They
managed to bring live specimensback to Germany. Thisstrain isavailablein the hobby.

The position of this locality is shown on the following map:

"EMS90/4" isthe next finding place of thistrip. It isthree kilometres south-east of
Nsessoum. The position of this stream has already been discussed on page 265 under
AmieT's locality "Nsessoum”.
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EserL and others then tried to find and import the Nsessoum forms illustrated by
Awmiet, 1987 and which differ so markedly from each other. In the village there were a
few inhabitants who could clearly remember a scientist camping there for three days
several years earlier, in order to observe and catch insects, fish and other creatures.

The collectors were immediately taken to a stream about three kilometres from
Nsessoum in the direction of Ambam. The stream is some 200 metresinto the forest on
the left of the road. It flows from left to right. The only other fish found besides
Aphyosemion cameronense was a barb species. This strain too is distributed in the
hobby.

The next locality fished was "EMS 90/5", which is in the immediate vicinity of
Nsessoum and represents AmieT's Phenotype 2. This population will therefore be dealt
with in the discussion of this phenotype on pp 376 to 384.

"GAB 10/90" isanarrow stream, which Barbaraand AllanBrown discoveredin July
1990 in north Gabon, 38.7 kilometres south of Mitzic on theroad to Lalara. According
to our maps this is one of the small streams that cross the road between Zomoko and
Minzi from west to east. After afew kilometres they run into the Lara, which in turn
flowsviathe Okanointothe lvindo. Thelocality isawashing placedirectly ontheroad.
A plant resembling grass and also a Crinum species grew in the water. Together with
Aphyosemion cameronense a form of the "herzogi"-group was aso found.

Wearenot ableto giveapreciselocation for thisfinding place, whichiswhy we have
to give estimated geographical co-ordinates: 11°28' E and 00°33' N at about 300 metres
abovesealevel.

Thisstrain arrived in Germany from Great Britain, sincewhen it has been maintained
in the hobby.

"GAB 15/90" lies 19.3 kilometres south of Oyém on the road to Mitzic. According
totheinformation given by the collectors, Aphyosemion camer onense was caught by the
bridge over the"River Woleu", which crossesthe road from east to west. In our opinion
it is astonishing for an Aphyosemion to occur in ariver of this size, which must surely
be an exception. The geographical co-ordinatesare 11°36' E and 01°27' N at 638 metres
above sealevel. Unfortunately this strain has disappeared from the hobby, as attempts
to breed and distribute it were unsuccessful.

" CGE 91/8" isoneof the20localitiesfished by WolfgangGreLL and WolfgangEserL
in south Cameroon and around Edéa during August 1991.

On 9.8.1991 they found near the village of Meuban | (not Mebandé, see " EM S 90/
3") in the 'Nkoumadjap' stream 28.8 kilometres south of Djoum on the Ovan road a
population of Aphyosemion cameronense together with Aphyosemion exiguum and a
male Aphyosemion kunz.

Asonearrivesfrom Djoumto Meuban |, thereisapath regularly used by thevillagers
which leads into the forest on the right-hand side. About 400 to 500 metres down this
path there is a stream coming from the left.

The geographical co-ordinates can be given from the detailed records taken on site;
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12°41' E and 02°27' N at 629 metres above sea level. The stream runs into the
Maningombo, which flows south into the Miété and then into the Ayina. Thisriver in
turn flows south-east and into the lvindo.

This strain was distributed widely in the hobby and is thus available at the present
time.

" CGE 91/9" referstothe'Monovonbo' stream near the village of M ébassa (M ébasa),
98.9 kilometres from Djoum on the road to Endengué. The geographical co-ordinates
of this locality, which was visited on 09.08.1981, are 12°41' E and 02°27' N at 629
metres above sealevel. The stream runsinto the Y &é, which flows south into the Kom
and then into the Ntem.

AgainGreLL andEserL weretaken by thevillagersto apathintheforest, the approach
to which was not visible from the road. At some distance outside the village in the
direction of Oveng, it wasfirst necessary to use amachete to make an opening into the
thick vegetation by the side of the road, before it was possible to follow the perfectly
passabl efootpath. After about 600 metresthe M onovonbo stream was seen coming from
the left. The only killifish present was Aphyosemion cameronense.

This population of Aphyosemion cameronense is also available in the hobby.

"CGE 91/11" is a stream called Abélibaa near Nguém, seven kilometres west of
Ngomedzap on the road to Mvengué: 11°06' E and 03°15' N at 712 metres above sea
level. The stream runs into the Ngoulounganga, which flows into the Akono, which
feeds the Bikoué. Further south this river is called the Lokound;jé.

From Nguém a path leads through the forest. After 600 to 700 metresit takes you to
the stream whereAphyosemi on camer onense and Aphyosemion exiguum werefound on
10.08.1991. This strain is till kept in killie tanks.

"HJRK 92/6" is a finding place of the Cameroon trip undertaken by Wolfgang
Herzoc, Hans-Jirgen JocHim and RichardRotH in November 1992. The stream crosses
the road from right to left (as seen coming from Ma'an) and lies 14 kilometres east of
Maan in the direction of Méyo Centre. Only one other killifish species was found
alongsi deAphyosemion camer onense. We cal cul ate the geographical co-ordinatesto be
approximately 10°44' E and 02°27' N at about 574 metres above sea levdl. It could be
astream in the vicinity of the villages Tchaassono or Meko'omengon, which is part of
the Mvi'illi or Mbano systems, two northern tributaries of the Ntem.

Unfortunately this strain did not get distributed in the hobby.

"HJIRK 92/7" isnear thevillage of Mfoumou beetween Maan and Méyo Centre. This
village is not shown on our maps. So we cannot give with adequate accuracy either the
geographical co-ordinates or the hydrographic system to which the stream belongs.

At all events this finding place is situated between the last mentioned and the next
localities, which means in the region of 14 to 33 kilometres east of Maan. But it is
certainly a northern tributary of the Ntem.

Theonly other speciesfound alongside Aphyosemi on camer onense were bush-fish of
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the genus Ctenopoma.

This strain is no longer available in the hobby.

"HJIRK 92/8" isthenext locality 33 kilometreseast of Maaninthedirection of Méyo
Centre. This stream crosses the road from right to left, but we cannot give its precise
position. Since only very small young Aphyosemion cameronense were to be found,
none were imported into Germany.

"HJIRK 92/9" isthelast locality along thisroad. Itspositionisgiven as 38 kilometres
from Maan inthedirection of Méyo Centre. Again Aphyosemion cameronense wasthe
only killie species to be found. This strain is no longer distributed in the hobby.

"HJIRK 92/11" refersto afinding place 32 kilometres west of Ebolowa on the road
toAkom Il and Kribi. The stream crossestheroad fromright to | eft (as seen coming from
Ebolowa). Aphyosemion cameronense was the only killifish species. The exact
geographical co-ordinates cannot be given.

This strain has been bred successfully and so is widely distributed in the hobby.

" Bibouleman" is the name given to a strain imported into Germany from south
Cameroon in the early nineties. It is still available in the hobby. On our maps we have
been ableto find avillage called "Biboulémam" on the road from Ebolowato Kribi. It
lies between Mefo and Akom Il and has the geographical co-ordinates 10°39' E and
02°48' N at about 600 metres above sea-level. In the neighbourhood of Biboulémam
there are many unnamed streams that run into the Biwomé. Thisriver flows south into
the Ntem.

We have no precise information on whether it is actually thisvillage, when or where
thefish of thisstrainwere caught, whoimported them or what other fishwereto befound
with them in the biotope.

"LEC 93/1" wasthefirst finding place of the trip to north Gabon made by Olivier
Lecros, André CerronTAINE and Wolfgang EserL in January 1993. Coming from
Libreville and Ndjolé they reached the village of Labokall about 12 kilometres east of
Lalara on the road to Ovan and Makokou. The geographical co-ordinates are 11°32' E
and 00°19' N at 347 metres above sea level. On 07.01.1993 they were taken by the
villagers to a stream 2.8 kilometres west of the village, which was reached by going
along a path for about a kilometre through the forest. The stream was about 30
centimetres wide and between 5 and 20 centimetres deep. According to the villagersit
did not have aname. In it were found alarge number of Aphyosemion cameronense of
different sizes and one male Aphyosemion herzogi. The specimens of Aphyosemion
camer onense collected did not survivetherest of thetrip, so it was not possibleto bring
this strain back to Europe.

"LEC 93/3" isastream to the north-east of Ebé, asmall village 48 kilometres east
of Koumaméyong and 8 kilometreswest of Ovan. "In the rainforest of north Gabon we
found Aphyosemion maculatum near the village of Ebé" isthe caption to a photograph
by Jan Parin WiLbekamp (1981, page 22). The collectorstried to find thisAphyosemion

The" Aphyosemion cameronense” -group Page 281



Aphyosemion cameronense BouLENGER, 1903

in Ebé. The village itself has the following geographical co-ordinates: 12°07' E and
00°20' N at an estimated 450 metres above sea level.

Theinhabitantsof thevillage showed them the Nkogh'essy stream, whichisabout 200
metres north-east of the village and belongs to a small system of streams which drains
eastwards into the Mvoung, which lies only a few kilometres away.

But instead of Aphyosemion maculatum the only killifish present was Aphyosemion
cameronense. It was found in surprising numbers and in all sizes. Could it have been
a mistake? Was there another village with the same name? Had Aphyosemion
maculatum been displaced by Aphyosemion cameronense since 19807?

These questions were answered when, with the help of the villagers, another stream
to the west of Ebé was found by the roadside half an hour later. In this stream lives
Aphyosemion maculatum: see under Aphyosemion maculatum, where on page 350
locality "LEC 93/4" is discussed.

Since its import Aphyosemion cameronense "LEC 93/3" has been bred with great
success and distributed among enthusiasts for the small Aphyosemion species. Soitis
still represented in killie tanks.

Thefollowing map showsthelocation of both finding placesintheimmediatevicinity
of Ebé&

"LEC 93/5" isthe Manzal é stream near the village of Ebéssi (Ebéssi) 14 kilometres
west of the end of the asphalt near Makokou on the Ovan road: 12°45' E and 00°35' N
at approximately 480 metres above sealevel. The stream runsinto the Ményigu, which
flows south into the Nyabaré and then into the Ivindo.
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Besdes Aphyosemion cameronense, the following fish were found: Diapteron
cyanostictum and Epiplatys neumanni, as well as Ctenopoma spec. and a Mormyridae
species. The usua water insects, shrimps and tadpoles were also present. A detailed
description of this finding place and a photograph of the biotope were published in
NEUMANN (1994) on pp 17 to 22.

This strain of Aphyosemion cameronense has been successfully distributed in the
hobby.

"LEC 93/8" liesnear the village of Bissobilam, 55 kilometres west of the end of the
asphalt in Makokou. According to the villagers thisis "PK 54 Makokou" (= point de
kilometre 54). The geographical co-ordinates are 12°24' E and 00°30' N at about 470
metres above sealevel.

The Mevomé stream bel ongsto the Dzoué head-waters. Thisriver flowswest into the
Mvoung. On 10.1.1993 Aphyosemion cameronense (more females than males) and
Aphyosemion punctatum (more numerous) were found in the clear, very small and
shallow stream with a muddy bottom. There was no Diapteron species present, even
though the biotope appeared to provide suitable conditions. This population of
Aphyosemion cameronense was hot distributed in the hobby.

"LEC 93/9" is a stream of unknown name east of the village of Afoumadzo 60
kilometres from the end of the asphalt in Makokou. We estimate the geographical co-
ordinates to be 12°26' E and 00°28' N at 457 metres above sea level. This stream lies
in the area of the source of the Dzoué and belongs to the Mvoung system.

Together with Aphyosemion cameronense the collectors found Diapteron fulgens
and Epiplatys neumanni. This population was not brought back to Europe.

"LEC 93/10" isthe next locality in awesterly direction 64 kilometres from the end
of the asphalt in Makokou. The geographical co-ordinates are similar to those of the
previous finding place. In the stream, whose name is not known, were found a large
number of Epiplatys neumanni as well as Diapteron georgiae and one male Aphyose-
mion cameronense. This population could not therefore be introduced.

"LEC 93/11" refers to the eleventh locality of this trip, which was also fished on
10.1.1993. It isthe Méyang stream near the village of Ayol five kilometres west of the
bridge over the Mvoung in Ovan: 12°19' E and 00°20' N at 440 metres above sealevel.
The stream bel ongsto the same small system asthat mentioned under locality "LEC 93/
3". It therefore a so flows east into the Mvoung.

Diapteron cyanostictum was found here but in very small numbers - just three males
and onefemale. Thispopulation of Aphyosemi on camer onensehasbeen bred successfully
and is thus available in the hobby.

"LEC 93/13" is a small tributary of the T6 near Oveng, the so-called "Chantier
forestier" of the French timber export firm belonging to Gérard L eerun, north-west of
Zomoko. The geographical co-ordinates are 11°16' E and 00°39' N at an estimated 460
metresabovesealevel. TheToitself flowswest into the Nkam, which further south-west
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Aphyosemion cameronense "Melen" from south Cameroon

Aphyosemion cameronense "CGE 91/11" from Nguém between Ngomedzap and
Mvengué
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Aphyosemion cameronense "EMS 90/3" from Mebandé

This head study of amale Aphyosemion cameronense™CGE 91/9" showsthat even the
pectoral fins of these killies can be beautifully coloured
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runs into the Abanga. In January 1993, with the help of Gérard Lesrun, the three
collectorsLecros, CErFoNTAINE and EerL had tried to find the old locality of Aphyose-
mion haasi. Before actually looking for this fish, they fished close to Oveng. In the
worker settlement "Economa" about a kilometre west of Oveng (the centre of the
Chantier forestier), they were led by the very friendly inhabitants to a channel some 50
centimetreswide and just afew centimetres deep. After about twenty metresit runsinto
the T6. Aphyosemion cameronense was very numerous here and could be found in all
sizes. Asthis population differed only slightly from the othersin thisregion, fish from
this locality were not taken back to Europe.

"LEC 93/15" refers to a stream that crosses the road 48 kilometres west of the
outskirtsof Mitzicinthedirection of Sam. Thedistance between thetwo placesamounts
to 56 kilometres, so this stream must lie about six kilometres east of Sam near Nzék
(11°17' E and 00°57' N) or Mengong (11°16' E and 00°57' N). We cannot easily give
the height above sealevel, but we would estimate it to be about 540 metres. The road
runs parallel to the Afoum, which after afew kilometres flows into the upper Nkam,
which is an easterly tributary of the Abanga.

Besides Aphyosemion cameronense - the only killie - there were plenty of barbs,
characins and shrimps. This strain is to be found in aguaria

"LEC 93/16" lies some 500 metreswest of the customs house at Sam, whereforeign
travellers are checked thoroughly and with great patience, even if they are just tourists
passing through. Sam itself lies right on the border with Equatorial Guinea, and it has
thefollowing geographical co-ordinates: 11°16' E and 01°00' N at 561 metresabove sea
level. Pressure of time prevented the collectorsfrom finding out the name of the stream.
It was more important to leave the immediate vicinity of Sam as quickly as possible.
Nevertheless one wanted to introduce a population of Aphyosemion cameronensefrom
Sam.

The streams around Sam flow into the Mvong, which to the south of the town joins
the Afoum and then runs into the Nkam and subsequently the Abanga. The "LEC 93/
16" strain of Aphyosemion cameronense (the only killie species present there) is
available in the hobby at the present time.

"LEC 93/17" isthe last locality of this species to be discovered during the trip in
January 1993. It isastream that crosses the road from Sam to M édouneu 51 kilometres
west of Sam. It lies between the villages of Afak Zok (11°01' E and 00°57' N at 468
metres above sea level) and Oboui (10°58' E and 00°59' N). The streams there may
belong to the Bolo, which flows into the Mbomo and then into the Abanga, or else to
the Ngougoun or Bikoumeu, which are both eastern tributaries of the Abanga. This
population of Aphyosemion cameronense was distributed in the hobby and should still
be available.
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"PEG 93/16" isthesixteenth finding place of the July 1993 trip undertaken by Guido
Passaro and Wolfgang EserL. During the second attempt to re-introduce Aphyosemion
haasi they spent the night in Zomoko. The plan wasto follow the old forest road onfoot,
with the help of avillager. Further detailswill be given under thistaxon (see page 334).

On 14.7.1993 at about 8.00 am., after awalk of several kilometres, a small stream
was found, in which "only" Aphyosemion cameronense was found instead of Aphyose-
mion haasi.

The drawing at the bottom of page 337 in the chapter Aphyosemion haasi Rabba &
PurzL, 1976 shows the location of the finding place, whose geographical co-ordinates
cannot be given exactly, as we lack accurate maps.

But the crucial thing is that this stream definitely belongs to the Amvéné system
(flowing in the west of Zomoko).

The only other fish present were small barbs. The usual shrimps and tadpoles were
present in large numbers.

This strain is distributed in the hobby.

"PEG 93/17" isastream 52.2 kilometres east of Lalara on the Koumaméyong road
between Lolo and Djidji. The geographical co-ordinates cannot be determined. The
height above sea level is approximately 400 metres.

The streamsin this area run into the Fieng, which flows south and joins the Ogooué
afew kilometreswest of Booué. Thecollectorsdid not takefishfromthislocality, asonly
four males and one femal e Aphyosemion camer onense were found. However, the more
numerous Diapteron georgiae was collected and has been distributed in the hobby.

"PEG 94/7" isthe seventh of atotal of 51 finding places of the second Gabon trip
undertaken by Guido Passaro and Wolfgang EserL in August 1994. The locality is 56
kilometresfrom the end of the asphalt in Makokou. After one passesthrough thevillage
of Bissobilam, astream crosses from left to right the road to Ovan and Koumaméyong.
The geographical co-ordinates are the same as those given for locality "LEC 93/8".

Besides Aphyosemion cameronense, Epiplatys neumanni and Diapteron fulgens
were present, as well as barbs, characins, a catfish species and a Ctenopoma species.

It was possible to bring back adequate wild stock from thisfinding place, sothatitis
quite possible that this population will be permanently and widely kept in the hobby.

"PEG 94/8" lies 60 kilometres from the end of the asphalt in Makokou. The stream
crosses the road from south to north. Here too the three killie species Aphyosemion
cameronense, Epiplatys neumanni and Diapteron fulgens were found, but specimens
from this population were not brought back to Europe.

For one thing, the killies here were very few in number, and lack of time prevented
the collecting of a sufficient number of adult specimens.
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"PEG 94/10" isthe 'Bibol€ stream near Agnang, 73 kilometres west of the end of
the asphalt in Makokou. The geographical co-ordinates were determined as follows:
12°18' E and 00°25' N, at 486 metres above sea level.

The stream is situated to the north of the village and drainsinto the M étak Menzom,
which flows north into the Mvoung.

Apart from the very large number of adult specimens of Aphyosemion cameronense,
numerousEpiplatysneumanni werefound, aswell asayoung maleDiapteron georgiae.
No fish from this locality were brought back to Europe.

Thefollowing map shows both the position of Agnang on the Makokou to Ovan road
and the streams and rivers of this region:

"PEG 94/11" isastream, name unknown, which is situated eight kilometres west of
the bridge over the Mvoung in Ovan, between Ayol Allar (12°09' E and 00°20' N at 440
metres above sea level) and Ebé (see under "LEC 93/3"). The geographical co-
ordinates cannot be given exactly. The height above sea level should be 445 metres.

The stream that crosses the Ovan-K oumaméyong road from left to right (south to
north) belongsto the small hydrographic system already mentioned under "LEC 93/3".

As well as Aphyosemion cameronense, Epiplatys neumanni was found; neither
species was imported live.
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"PEG 94/16" isasmall stream between the districts "Djidji 1" and "Djidji 11" seven
kilometres west of Koumaméyong on the Lalara road. The geographical co-ordinates
are 11°47' E and 00°13' N at 400 metres above sealevel. The stream - name unknown
- flows into the Fieng and then into the Ogooué.

The stream was almost dried up. Despite intensive efforts, all that was found was a
single male Aphyosemion cameronense (in fact without the "Yellow Blotch" of the
nearby Phenotype 5) and two specimens of Epiplatys neumanni.

As there were not enough fish to make possible the distribution of this strain in the
hobby, none was brought back to Germany.

"PEG 94/18" is astream that crosses the Oyém road 51 kilometres north of Mitzic
from|eft to right. The stream issituated between the villages of Nkey and Ongongo, and
thevillagerscalled it 'Otong Babossol'. The geographical co-ordinatesare 11°42' E and
01°09' N; this stream lies in the area of the source of the Afia, which flows into the
Avoumé Orientale (= French for "eastern Avoumé"). The Avoumé itself runs into the
Okano.

Aphyosemion cameronense was found, and also Aphyosemion herzogi, abarb and a
Ctenopoma species. Live specimens were not imported.

"PEG 94/19" refersto the 'Mfanyé' near the village of Essoné, 64 kilometres north-
east of Oyém on the Minvoul road: 11°58' E and 01°57' N. At thislocality too the height
above sealevel cannot be determined. The streamsaround thisplaceruninto the M éssa,
which joins the Ottondan, which then flows north into the Sossolo and then into the
Ntem. Aphyosemion herzogi was found together with Aphyosemion cameronense;
neither strain was distributed in the hobby. Also present were one barb and one
Ctenopoma species.

"PEG 94/22" is astream of unknown name near Mebolo (Mébolo), 75 kilometres
northeast of Oyém on the road to Minvoul: 11°58' E and 1°57' N, in this case the
elevation above sealevel can not be detected.

The flowing waters in the surroundings of this village form the Méssa which unites
with the Ottondan in order to flow northwards into the Sossolo and thusinto the River
Ntem.

Besides Aphyosemion cameronense, here also Aphyosemion herzogi could befound,;
both popul ationswere not distributed in the hobby. Other fish specieswereaBarbusand
a Ctenompoma species.

"PEG 94/22" isthe'Melow' stream near Medjong 111, seven kilometres south-west
of Minvoul on theroad to Oyém: 12°05' E and 02°08' N at 591 metres above sealevel.
Astheroad runsjust afew kilometres north of the Ntem, all the streams flow directly
into this river. Aphyosemion cameronense was the only fish species to be found,
specimens from this locality were not brought back to Europe.
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"PEG 94/29" is most probably a stream which had already been investigated by
Barbin and LomBaRrD in February 1985 (see page 325 under " GBL 85/19" and
Aphyosemion halleri).

Passaro and EeerL had come from the direction of Minvoul. At the crossroads on
Nkolmengboua they started measuring the distance of 6.5 kilometres in the direction
of the border with Cameroon. Trueto theinformation given by thetwo Frenchmen, they
came to the Tara stream, which crosses the road from west to east.

They had very much hoped to find Aphyosemion halleri with the distinctive orange-
yellow caudal peduncle, which had been expressly mentioned by Barpin andLomBARD.
In the event they found "only" two males and one female Aphyosemion cameronense;
the body colouration showed no significant differences from previous or subsequent
populations of this species.

" PEG 94/33" isastream near Tchimazok ("PK 68 Oyém"), ten kilometres south of
Bitam on the Oyém road: 11°33' E and 02°00' N at about 615 metres above sea level.
The streams around Tchimazok flow into the Ntan, which runs into the Mvézé. Near
Ebébiyin this river flows into the Kyé and then into the Ntem.

On 17.8.1994, at about 5 p.m., Passaro and Eser. had arrived in the village, to spend
the night outside Bitam. They were shown a spring and a small stream to the west of
theroad, where washing was done and manioc soaked. They managed to find only afew
adult specimens of Aphyosemion cameronense, so it was not possible to bring this
population back with them.

" PEG 94/34" isthe next finding place, which wasfished on the other side of the road
on the morning of 18.8.1994. According to the villagers, the stream is called the
'‘Bibawé'. Thedistance between thisand the previouslocality amountsto two kilometres
asthe crow flies. So the geographical co-ordinates and hydrographic factorswill bethe
same as for locality "PEG 94/33".

However, in addition to Aphyosemion cameronense, a form of the "herzogi"-group
wasfound, whichisvery closetoAphyosemionbochtleri. It would beworthinvestigating
more closely the occurrence of fish with this colouration in the north of Gabon around
Bitam and also the genetic relationship of the populations with each other.

Sufficient specimens of both species were brought back to Germany, so it should be
possible for them to be distributed within the hobby.

" PEG 94/35" isastream from a spring one kilometre west of the turning off the road
to Ebek and Alen Esséng. It isnot at all easy to find. It lies about 500 metres north of
the village of Akam Effak. The villagers gave the position of Akam Effak as "PK 25
Bitam and PK 50 Oyém". The geographical co-ordinates of this finding place were
determined from the maps availableto usasfollows: 11°34' E and 01°55' N. The height
above sealevel cannot be given.

The stream runs into the Mvémeu, which is an eastern tributary of the Mvézeu.
Further north thisriver is called the Mvézé and flows into the Kyé near Ebébiyin.
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The following sketch represents the location of this finding place of Aphyosemion
cameronense and a form of the "herzogi"-group, which cannot be placed within any
hitherto described species.

Adult specimens of both Aphyosemion were collected, so the distribution of these
strains in the hobby should be assured.

"PEG 94/36" isthe'Mbolo' stream near Mbomo, about 20 kilometres north-west of
Oyém. The geographical co-ordinates of this village are 11°30' E and 01°51' N. Here
too it isimpossible to give the height above sealevel.

Mbomo itself liesin the area of the source of the Mvézeu, which has been mentioned
several times. Theonly killie specieswasAphyosemion cameronense; nolivespecimens
were imported into Germany.

"PEG 94/37" isasmall stream in the area of the source of a small eastern tributary
of the Kyé between Yoss and Mékoga north-west of Oyém. The geographica co-
ordinates are 11°28' E and 01°49' N.

Passaro and EgserL found as well as Aphyosemion cameronense a form of the
"herzogi"-group which it is difficult to classify. Neither population was taken back to
Germany.

"PEG 94/38" refersto the 'Mfémé' stream near Adzap, 31 kilometres north-west of
Oyém. The geographical co-ordinates are 11°26' E and 01°46' N. The streams around
Adzap belong to an eastern tributary of the Kyé. Its name is unknown to us.
Aphyosemion cameronensewasfound here, aswasaform of the"herzogi"-group which
isdifficult to define. Live specimensof theformer specieswere brought back to Europe.
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"PEG 94/39" isthe code for the finding place "GWW 86/20", which Passaro and
EserL reached on 18.8.1994 at about 9 a.m. The search for Episemion callipteron at the
terratypicawas fruitless, asthe stream by the roadside had become choked and turned
into a marshy area, which in the meantime had been used as a dump.

Collecting efforts in the area of the stream further up the road failed owing to the
muddy base of the standing water. On the other side of the road impenetrable
undergrowth prevented the collectors from getting far enough into the forest to catch
Episemion callipteron there. The only three Aphyosemion cameronense caught - an
adult male and two young fish - were not retained.

"PEG 94/41" isaspring and stream near the village of Ndonglo 11, whose location
was given by the villagers as "PK 82 Oyém and PK 26 Sam". The geographica co-
ordinates are 11°25' E and 01°03' N. After a few kilometres the streams around this
village run into the Lara, which flows south into the Okano.

This population of Aphyosemion cameronense was not brought back to Germany.

"PEG 94/42" refers to the 'Ndzembo' stream near the village of Egnieng Melen,
whose precise location was explained on page 259 (see al so the map on page 259). The
geographical co-ordinatesare 10°51' E and 01°01' N. The height above sealevel cannot
be given. Once again arepresentative of the "herzogi"-group was found together with
Aphyosemion cameronense.

This population of Aphyosemion cameronense was brought back live, so it should
now be distributed within the hobby.

Syntopic Killifish

Aphyosemion batesii

Aphyosemion bochtleri

Aphyosemion exiguum

Aphyosemion herzogi

Aphyosemion spec. aff. herzogi

Aphyosemion kunz

Aphyosemion punctatum

Diapteron cyanostictum

Diapteron fulgens

Diapteron georgiae

Epiplatys neumanni

Epiplatys sangmelinensis

Hylopanchax silvestris

Owing to the enormous distribution area of this species, it is perfectly possible that

other killifish have been found syntopically with Aphyosemion cameronensein the past,
but details of which are not availableto us. It isequally possible that in the future more
syntopic killies will be found during the course of collecting trips.
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Description

The definition of the "cameronense”-group came in the detailed description of the
colouration pattern of Aphyosemion cameronense. We would refer readersto pp 19 to
27, where this will be found.

The numerous colour pictures of adult males show on the one hand the variability of
this species throughout the whole distribution area; and on the other hand the typical
colouration characteristics that are common to all these populations are made clear.

The following drawing also shows in comprehensive and schematic fashion the
significant features of the body colouration of adult male Aphyosemion cameronense

Relationships

Aphyosemion camer onense does not have thefeature of the Y ellow Blotch, sowecan
call this species one of the "blue" forms of this species group, as are also Aphyosemion
obscurum, Aphyosemion haasi, Aphyosemion mimbon, Aphyosemion maculatum and
Phenotypes 1, 2, 6, 7 and 8.

Thered colouration features on the flanks make it particularly close to Phenotype 2,
from which it differs in essence only in the colouration of the anal fin.

Aphyosemion obscurum and Phenotype 1 have a much higher proportion of red
colouration on the flanks. The numerous red spots form several parallel rows or lines.

The medio-ventral band and the zig-zag band of Aphyosemion haasi are similar in
form and position to those on Aphyosemion cameronense, but on the few specimens
known to date from the terra typica both bands differ in being broader and the anal fin
has completely different markings.
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Aphyosemion mimbon and Aphyosemion maculatum differ from Aphyosemion
cameronense in the pattern of red spots on the flanks and the absence of both bands.

Phenotype 6 again hasathick and irregular pattern of red spotson theflanks. Thetwo
bands are only hinted at.

Phenotype 7 differsfrom Aphyosemion camer onensein the broad medio-ventral band
and the absence of the zig-zag band, whereas Phenotype 8 lacks both features and the
red spots are few and arranged irregularly.

Itisnoteworthy that Aphyosemi on amoenumand Phenotype 3 havethebody markings
of Aphyosemion cameronense, but in addition they show clearly the Y ellow Blotch and
so can be placed with the "yellow" group. This striking criterion is virtually the only
distinguishing feature between these three forms.

Diagnosis

On page 254 we mentioned some localities of Aphyosemion cameronense and their
distances from each other, in order to demonstrate the size of the distribution area. It
isworth noting, for example, that Mebandé in Cameroon ("EM S 90/3") and Labokalll
in Gabon ("LEC 93/1") are 420 kilometres apart as the crow flies; Mebandé is 440
kilometres from locality "GBHL 86/10" and 460 kilometres from locality "GBHL 86/
12",

If one also considersthe Diang popul ation as bel onging to Aphyosemion camer onen-
se, then the maximum distance is the 570 kilometres from Diang to Labokalll.

Despite these great distances and their occurrencein different areas, we consider the
populations mentioned in this chapter as belonging to a single species: Aphyosemion
cameronense. Thisisavery widely distributed species, which occursin different hydro-
graphic systems and occupies a - pretty roughly - roundish distribution area.

Itisremarkablethat frequently on thefrontier of the distribution area other represen-
tativesof thisspeciesgroup have beenfound. Somehavebeen described asvalid species
or subspecies. Others, however, with adisregard for important characteristics on adult
males (and similar criteriawere used in the description of the earlier mentioned forms)
have been considered as belonging to "Aphyosemion cameronense”.

However, it isworth noting that in Cameroon and Gabon one can cover hundreds of
kilometres and find exclusively the pure blue form we call Aphyosemion cameronense
BouLENGER, 1903.

But when onegetsto certain areas, after collecting intensively and systematically, one
finds forms differing from Aphyosemion cameronense which have their own (even if
much smaller) distribution areas.

These divergent forms (called "phenotypes” in this book) do not occur in one stream
but are separate species or subspecies.

Page 294 The" Aphyosemion cameronense” -group



Aphyosemion cameronense BouLENGER, 1903

Discussion

The placing together of such distant populations from widely differing hydrographic
systems just on the grounds of common colour characteristics of the adult males does
not take into account the possibility of genetic separation between different locality
variants. Thiscould provideinteresting possibilitiesfor aquaristsand scientistswho are
prepared to experiment. Their work would certainly be very informative.

On the other hand, in our list of localities of Aphyosemion cameronense known to
date, we haveincluded those popul ations which, because of arelatively uniform colou-
ration pattern can be comprised in a distinctly uniform (homogeneous) group of fish.

There are enough examples of two populations of members of the "cameronense”-
group which have been found just afew kilometres apart from each other and yet which
differ markedly in colouration and at the same time are stable populations. In both
streams all the males show the distinguishing features of their species or phenotype.
Transitional formsor individual specimensdisplaying amixture of thesefeaturesdo not
occur. We are convinced that with aplanned programme of collecting, especially inthe
frontier areas betweenAphyosemi on camer onense and the neighbouring representatives
of thisspeciesgroup, further exampleswill becomeknown of speciesliving next to each
other. How do these observationsin thewild influence our opinion regarding the validi-
ty of the species Aphyosemion cameronense (and the other species so far described)?
What conclusions can be drawn for the divergent forms which we call phenotypes?

We suggest that the following points should be carefully considered and discussed
objectively:

-As at the present time we do not know whether there are genetic barriers between
populations living far apart and from differing hydrographic systems, we are here
limiting ourselves just to the externally recognisable characteristics of adult males.

-Thespeciesof the"cameronense" -group withthebiggest distributionisahomogeneous
group of populations with stable colouration from different river systems. We call
this species Aphyosemion cameronense BouLENGER, 1903.

-Itispossible, at the frontiers of the distribution area, to find species and phenotypes
of this species group, which are equally homogeneous and stable in their colour
patterns and which have a definable distribution area with clear frontiers.

-Attempts should be made to estimate the rel ative age of Aphyosemion cameronense
in comparison with the species so far described and the phenotypes defined inAmier
1987 and by usin thiswork. Thiswould teach us more about the possible dynamics
of the various representatives of the "cameronense"-group.

-What influence is exerted by the Aphyosemion species which replace Aphyosemion
cameronense on its distribution frontiers on the body colouration of the males and
also on the existence of differing forms of the species group?

-Targeted collecting work in the future in the frontier regions of Aphyosemion
cameronense may produce further cases of divergent phenotypes being direct
neighbours.
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Aphyosemion obscurum "EMS 90/13"

History

Aphyosemion obscurum is the second oldest species of the "cameronense"-group. It
was brought to Berlin in the form of a single specimen by G. Zenker from "Jaunde,
Kamerun" on the occasion of a trip to Cameroon. This preserved fish of just 28
millimetres was then examined by Ernst AHL, and the species" Panchax obscurus' was
described in 1924.

The ichthyologist Ernst AHL was born in Berlin in 1898. In 1921 he came to the
ZoologischesMuseumin Berlin asan assistant and worked thereasavol untary assistant
and from 1924 as senior assistant. Hewascalled upin 1941 and waskilled in the Second
World War.

AL realised the fish was related to the Aphyosemion cameronense which had been
described 21 yearsearlier. Asfar asweknow, at that time specimensof thisspecieswere
not available to him. It seems much more likely that AnuL had used solely the
morphomeristic data to place both forms close to each other.

Six years after the first description HoLLy (1930, page 214) examined the preserved
specimen and made some correctionstothemeasurementstaken by AHL (seeM eristics).
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It was not until the sixties that ScHeeL (1968, pp 325-328) was able to bring back to
Europeand examinelivematerial of thisform. However, hewasnot sure about the status
of the taxon Aphyosemion obscurum (synonym of Aphyosemion cameronense or
subspecies or separate species).

In 1974 (pp 30 and 113) ScHeeL used the term " subphenotype”, in order to describe
the position of both formsin relation to each other. In due coursethisresulted in authors
later giving the taxon described as "Panchax obscurus' the name "Aphyosemion
cameronense obscurum”, in other words they gave it the status of a subspecies of
Aphyosemion cameronense.

The population imported early in 1979 by Heinemann and Lenz was subsequently
called by Bercenkamp Aphyosemion obscurum. Inthemid el ghtiestherefollowed afew
imports of various popul ations, but thesewere not successfully distributed in the hobby.

AmIET (1987) used material he had himself collected and with the help of comparisons
established that Aphyosemion obscurum should be regarded as a separate species (a
view we sharel).

Seecers (1988, page 10) writes that AHL's colour data, together with the genera
impression gained from the type specimen, point to ayoung male.

In 1989 Bas Viiam managed to import two strains from the area around Matomb.
Unfortunately they did not get distributed in the hobby. So it was not until August 1990
that EserL and otherswere ableto get this species permanently established in the hobby
with the strain "EMS 90/13".

As far as we know, no other collecting work has been carried out since in the
distribution area of Aphyosemion obscurum So no new population has been imported
since 1990.

First Description

Ernst AHL: "Zur Systematik der altweltlichen Zahnkarpfen der Unterfamilie Fundu-
linae". Zoologischer Anzeiger 60 (1/2), 1924, page 55. The taxon used in the original
description was Panchax obscurus.

M eaning of the Specific Name

In the first description AHL mentions the uniformly dark colouring on the body and
fins. Seecers (1988, page 10) points out that thisis still visible. He says the method of
fixing is the reason for this appearance.

The Latin word "obscurus, obscura, obscurum” means dark, concealed. AHL referred
to the dark colouration of the type specimen as being the reason for the choice of the
specific name "obscurus'.

Interestingly enough, Aphyosemion obscurum is the representative of the "camero-
nense"-group with the largest preponderance of red in the body colouration and on the
fins. The red spots lie close to each other and actually give the impression of a"dark"
fish.
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Terratypica

"Jaunde, Kamerun". Thisinformation provided by Zenker showsthat at that timethe
old spelling for the capital of Cameroon was used.

Until the end of the First World War this country had been a German colony. It was
then divided into a western British and an eastern French sector. The present official
spelling of the capital of Cameroon is"Y aoundé".

The geographical co-ordinates of the city itself can be given as 11°31' E and 3°52' at
about 769 metres above sealevel. ScHeeL (1990, page 292) givesthereadings 11°30' E
and 3°52' N.

We do not know exactly whether Zenker had fished in the immediate vicinity of the
city or actualy inside the city itself. In the early twenties Y aoundé must have been
considerably smaller than the present day city of over a million inhabitants. So it is
perfectly possiblethat asuitable stream existed within thecity for Zenker to have caught
fishin.

Thispossibility issupported by thefact that no distances are given. The growth of the
city of Yaoundé, together with the location "Jaunde", which from our present day
viewpoint isno longer verifiable, makes usthink thereisno chance of finding ZEnker's
original finding place.

Synonyms

Aphyosemion cameronense
Aphyosemion cameronense obscurum

The different views of the experts regarding the validity of thisform led to the use of
these two names, depending on whether the taxon "obscurum” was considered to be a
synonym of Aphyosemion cameronense or a subspecies of this species.

The names" Panchax microstomus', ""Panchax bellicauda" and " Fundulus beauforti"
were mentioned earlier under Aphyosemion cameronense, of which species we called
them synonyms. The type localities "Nkianga Lokundje" and "Sangmelima' and our
present state of knowledge exclude the possibility of Aphyosemion obscurum being
connected with these taxa.

Meristics
Unfortunately the number of fin raysand detailed information on the scal ation are not

to be found in the literature available to us.

In the first description AHL gives the following counts for the single preserved
specimens:

D=12
A =16
Sql. =29
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HoLLy (1930, page 214) examined the holotype and changed the figures as follows:

D=11
A=15
Sql. =31

These variations cannot be explained fully today. It is conceivable that AHL had not
used correct working methods and that HoLLy (using the same method of counting?)
corrected AHL's readings. It is equally possible that the two men had different ideas
regarding the counting of meristics.

This problem would be clarified if new meristic figures were taken from wild fish,
both from the vicinity of Yaoundé and from the rest of the distribution area.

Karyotype
ScHeeL (1990, page 292) gives the following figures, without commenting on them:

n=17, 22 ams
SL =35 mm

We know of no other work done in this context.

Geographical Distribution

Aphyosemion obscurum hasavery small distribution area on the northern edge of the
"cameronense”-group in south Cameroon. Along the Edéa-Y aoundé road to the east it
borders on the habitat of Aphyosemion raddai.

Thedistribution areaasknown today isenclosed by alinejoining Matomb, Y aoundé,
Bikok and Makak. This makes an area of about 1500 square kilometres.

According to Amiet (1987) this species can be found in large numbers in the small
streams that flow from the Y aoundé hills to the south and west. However, it is absent
from the area north and east of this city.

The southern distribution frontier lies near Bikok, 24 kilometresfrom Y aoundé asthe
crow flies. Going westwards we find Aphyosemion obscurum as far as Matomb, about
50 kilometres from Yaoundé. In the direction of Makak, to the southwest, the
distribution frontier is not yet known exactly and needs further investigation.

The distribution areas of Aphyosemion cameronense and Aphyosemion obscurum
border each other: Amier (1987 page 111 and page 235) was able to observethisin the
vicinity of Bikok, where the two species were found only four kilometres apart as the
crow flies, in two different hydrographic systems. In his opinion Aphyosemion
obscurum inhabits the upper tributaries of the Akono and the Mefou, which risein the
so-called"Y aoundé Massif", whereasthe small streamsthat run directly into the Nyong
belong to the distribution area of Aphyosemion cameronense. The two species can
therefore occur very close to each other, but there are no signs of transitional forms or
hybridisation!
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The following map shows the small distribution area of Aphyosemion obscurumin
the northern region of the "cameronense”-group; below it isadetailed map, on alarger
scale, of the localities known at the present time:
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Known Localities

"Matomb" is alocality name for Aphyosemion obscurum used repeatedly in the
seventies and eighties. We have no information on the exact location of the stream, so
we can only give the geographical co-ordinates of Matomb itself: 11°04' E and 03°49'
N at 548 metres above sealevel.

The streams around Matomb flow into the Manyai, anorthern tributary of the upper
Kéllé which runs south-west into the Nyong.

As Aphyosemion obscurum was no longer available in the hobby after the mid
eighties, we think it highly unlikely that this strain still exists in the hobby today.

"Binguéla I1" is the name of a strain of this species, which in the eighties was
distributed and bred at least in Germany, where this name was met with afew timesin
killifish literature. Unfortunately we do not know who imported this population of
Aphyosemion obscurum or whether there were any other killifish speciesat thisfinding
place.

The geographical co-ordinates are 11°24' E and 03°44' N at 683 metres above sea
level. In the neighbourhood of Binguélarise the Nsié and the Djalon, both tributaries
in the area of the Akono, which flows south into the Nyong.

"CCMP 85/15" isthecodefor astrain which CHaucHe, MArsan andPoLiak imported
from Kalain 1985. This was the fifteenth locality of this Cameroon trip.

We have determined the geographical co-ordinates of thisvillage asfollows: 11°22'
E and 03°51' N at 738 metres above sea level! Close to the village flows the 'Niobo'
stream, which further south is called the 'Djobo’. It flows into the Akono and then into
the Nyong.

Unfortunately it was not possible to distribute this strain in the hobby after itsimport
into France. So it is probably no longer available.

"Kala" isthe caption to the colour pictures 87 to 89 on plate 57 in AmieT (1987). He
had caught the malesin the photographsin July 1974, March 1979 and December 1980.
As Prof AmiET was working and teaching at the University of Yaoundé until 1994, no
livespecimensfromthislocality werebrought to Europe. Hisinformation may well have
helped CHaucHe, Marsan and PoLiak to find this superb Aphyosemion and bring it back
in 1985. If thisis so, the locality designations "CCMP 85/15" and "Kala' would be the
same.

" Bikok" isanother finding place mentioned in AmieT (1987, pages 111 and 235), but
no precisedetailsare given. The only dataon the exact location of thisvillageis"24 km
as the crow flies'. AmiET means by this the distance from Yaoundé to Bikok. The
geographical co-ordinates are 11°28'E and 03°38' N at 731 metres above sea level.

Near Bikok there isthe Negbé, asmall tributary of the Akono. Just afew kilometres
to the east of the Yaoundé-Mbalmayo road rises the Ossoé Mvelé, atributary of the
Mefou. Thisiswhere the frontier with Aphyosemion camer onense mentioned by Amier
could lie.

The" Aphyosemion cameronense” -group Page 301



Aphyosemion obscurum AHL, 1924

"W Yaunde, E Cameroon" isthe caption in ScHeeL (1990, top of page 292) to a
picture which shows a mal e Aphyosemion obscurum caught and photographed by him.

We are unable to get more detailed information on where this popul ation came from,
but we assume that ScHeeL's locality lieswest of Yaoundé (= W Y aunde) on the "route
ancienne". Thepresent day "Axelourd" did not yet exist then. At that timehe considered
this area of Cameroon as the east of the country, which is why he used the term "E
Cameroon” (= eastern or east Cameroon).

Lack of accurate data on the location of this finding place prevents us from giving
either the geographical co-ordinates, the height above sea level or the river or stream
system it belongs to.

This strain was probably bred by ScHeer and possibly also distributed, but it is no
longer available to aquarists.

" Ototomo" isalsoalocality mentioned in AmieT (1987, pp 111 and 235). Itsposition
is given as "34 km from Yaoundé in a direct line". We found the geographical co-
ordinates to be 11°29' E and 03°40' N at about 700 metres above sea level.

Thisvillagelies onthe Mbankomo-Ngoumou road just afew kilometresfrom Akono.

Live specimens from this finding place have never been imported into Europe.

"K9" isthecodefor theninthlocality of the Cameroon trip undertaken by HEINEMANN
and Lenz at the end of 1978 and the beginning of 1979. The stream is on the "route
ancienne" from Y aoundé in the direction of Eséka (and Edéa). Its position is given as
46 kilometres west of Y aoundé between Ngoulémakong and Matomb.

Unfortunately it is not possible to give here the precise geographical co-ordinates.

Barbs and catfish were found, but no other killies. This strain is no longer available
in the hobby.

" Fast flowing stream near Ngoulmekong" is the caption to a picture of a male
Aphyosemion obscurumin Rabba & PUrzL (1976, page 131). Thislocality issaid to be
west of Yaoundé on the Edéa road. We do not have any further details.

We have determined from our maps the geographical co-ordinates of Ngoulmekong
onthe"routeancienne" from Y aoundéto Edéaasfollows: 11°12' Eand 03°49' N at 718
metres above sealevel.

It isinteresting to note that the road used at that time ran on awatershed. The streams
north of Ngoulmekong run into the Mpang, which further north joins with the Nkadip
to flow into the Lobo, asouthern tributary of the Sanaga. On the other hand, to the south
of the village, rises the Liboo, which is called the Lomo further south. This river runs
into the Liégué, which flows south near Makak into the Nyong.

Asthis strain no longer exists in the aguarium, it would be worthwhile, particularly
in view of the hydrographic situation, for someone to collect representatives of the
"camer onense" -group (Aphyosemion obscurumor Aphyosemion cameronense?) in and
around Ngoulmekong.
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"7 km east of Matomb" is another finding place, mentioned in the caption to a
picture on page 135 in Rapba & PurzL (1976). The geographical co-ordinates cannot
be determined accurately enough, but the locality must be a stream near the source of
the Kéllé. This stream lies on the old road from Y aoundé to Edéa.

Like the previous strain, this population does not exist in the hobby.

" C 89/42" isthecodefor thelocality discovered by BasViiamv on 26.7.1989, at about
10.30a.m. It issituated near Matomb I1, 7.8 kilometres north-east of the turning off the
"Axe lourd" to Matomb.

At an air temperature of 24°C and a water temperature of 23°C, the stream was 40
centimetres deep and 1.5 metres wide. Also in the water were barbs and Mormyridae.
The pH of the fast flowing water was 6.5 and the total hardness 0° dGH.

This strain did not get distributed in the hobby.

" C 89/43" isthenext finding place near Matomb 111, where one hour later BasVLim
again found Aphyosemi on obscurum. It wasthe only fish speciesfound. Thispopulation
is not in the hobby.

"EMS90/13" isthelocality which Eser. and othersfound near the eastern outskirts
of Matomb. Coming from the "Axe lourd" they had travelled a few kilometres on the
"route ancienne" and reached the first buildings in Matomb, where they were shown a
small stream with Aphyosemion obscurum.

On 21.8.1990 at 12 noon, this stream was only about ten centimetres deep and 40
centimetreswide. Thewater flowed slowly and was clear and dlightly brownish. Theair
temperature was 26°C and the water temperature around 23°C. A definite reading of
the geographical co-ordinates is not possible, but we guess they are about 11°5' E and
03°49' N. The "EMS 90/13" strain is in the hobby, even if in limited numbers.

Syntopic Killifish

Till now nokillifish have been found to be syntopic with Aphyosemion obscurum. But
we suspect that in the Bikok-Mbalmayo area Aphyosemion exiguum could be found to
be syntopic, as it is known from Mbalmayo itself. Also, in this area, Aphyosemion
cameronense and Aphyosemion obscurum occur very close to each other, and both
species (belonging to one and the same species group!) favour identical biotopes.

Theonly conditions necessary for Aphyosemion obscurum to occur syntopically with
Aphyosemion exiguumisfor thislatter speciesto penetrateinto the hydrographic system
of the former.

Aphyosemion batesii, asemi-annual species of the subgenusRaddaella might also be
found to the south of Y aoundé with Aphyosemion obscurum.

In our view, intensive collecting work in the distribution area of this species ought to
result in at least one of them being found to be a syntopic Aphyosemion.
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Description

Aphyosemion obscurum can be considered as being one of the so called "blue" forms
of the "cameronense”-group, sincethe Y ellow Blotch is not present. On the other hand
wefind thereisasurprisingly high proportion of red spots on the flanks, which give the
impression of rows of spots running parallel to each other.

This characteristic gives this fish a certain similarity with Aphyosemion striatum
from the coastal plain in Gabon. ScHeeL (1990, page 292) puts it this way: "OBS
(Aphyosemion obscurum) resembles STR (Aphyosemion striatum), but karyotypic
evidence does not indicate any close relationship”.

Both the medio-ventral band and the zig-zag band are clearly recognisable and of the
same form as found typically on Aphyosemion cameronense. The rows of spots on the
front part of the body do not stop but continue through the middle of the body to the
caudal peduncle. Specimens occur on which the rear part of the flanks have two rows
of spots which come together to form asingle row. On others, two parallel rows of red
dots run between the medio-ventral band and the zig-zag band, giving the impression
of four parallel lines.

The dorsal and anal fins are heavily spotted red. The anal has a white, light blue or
dlightly yellowish band and also a red submargina border.

The colouration of the caudal does not differ from the pattern thought of astypical for
Aphyosemion cameronense.

The following drawing is intended to show in simplified form the basic colouration
characteristics of Aphyosemion obscurum:
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Atlocality "EMS 90/13" one of the authorstook these photographs, which at first sight
seem to show just some moss on a tree-trunk...

...but on closer examination one finds a perfectly camouflaged insect!
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Relationships

The striking feature of the parallel rows of spotsis also found on Phenotypes 1 from
Mvilé, 4 from Bélingaand 9 from Ngoyang. These forms are geographically separated
from Aphyosemion obscurum by the following distances:

-Phenotype 1 90 kilometres from Makak to Mvilé (west of Lolodorf).

-Phenotype 4 345 kilometres from Bikok to Bélinga (north of Makokou).

-Phenotype 9 40 kilometres from Makak to Ngoyang (north of Lolodorf).

Although the last mentioned distance between Makak and Ngoyang is not all that
great, colour characteristics also make it possible to distinguish between all the four
regularly marked forms of the "cameronense’-group.

-Phenotypes 4 and 9, in al known populations, and also in both wild and tank bred
males, have the Y ellow Blotch, which has so far never been observed on Aphyose-
mion obscurum.

-Phenotype 1 resembles Aphyosemion obscurum at first glance. But the spot pattern
on Phenotype lislessdenseand appearsto consist of individual spots, whereasthose
on Aphyosemion obscurum tend to come together to form real lines.

Finally, when these forms are being differentiated, it should be bornein mind that for
instance Aphyosemion cameronense has been found in the immediate vicinity of
Lolodorf, between Aphyosemion obscurum and Phenotype 9. So these two forms are
separated by a species which has been recognised up to the present day.

A comparison of Aphyosemion obscurum with the members of the "cameronense”-
group which do not have a "regular pattern of spots' immediately shows its special
position within the species group.

Diagnosis

Aphyosemion obscurum occurs in the northern border area of the "cameronense’-
group. It has avery small distribution area, but it is well defined, thanks to numerous
finding places.

In this species we find the striking characteristic of the dense pattern of spots on the
flanks, which is present in similar form on Aphyosemion raddai, its neighbour to the
west (but definitely not in the same species group), and a so on the three phenotypes of
the "cameronense'-group mentioned above from Cameroon and Gabon.

Only four kilometres away from an Aphyosemion obscurum locality near Bikok,
AmieT found a stream containing Aphyosemion cameronense with the typical body
colouration. So there do not seem to be any transitional forms between the two species.

The constant body colouration and the resulting uniform appearance of Aphyosemion
obscurum, together with a clear distribution frontier with Aphyosemion cameronense,
support the case for the validity of this taxon created by AHL.
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Discussion

Theindependent status of the taxon " Panchax obscurus* can be convincingly argued
for on the basis of thefollowing: the localities known to date, aswell asAmieT's (1987)
classification of Aphyosemion obscurum based on his own findings in the distribution
areaand its frontiers demonstrate that this form has a self-contained and homogeneous
distribution.

ScHeeL writesin 1990 on page 292: "OBSisvery similar to CAM in phenotype and
karyotype, but | think that it differs sufficiently from CAM (s.s.) by the much more
numerous red spots on the posterior most part of the side”. By "OBS" and "CAM" he
refers to Aphyosemion obscurum and Aphyosemion camer onense respectively, and the
|atter sensu stricto ("s.s").

We understand this statement to mean that he sees "Panchax obscurus’ clearly asa
representative of the " cameronense"-group (= CAM according to ScHeeL). At the same
time he recognises the distinctive spot pattern as a distinguishing feature of the form,
which BouLeNGeR had mentioned in the first description (for this ScHeeL usestheterm
"CAM ss").

This would support the separation of "obscurum' as a distinct species or at least as
a subspecies of Aphyosemion cameronense.

In hispublication ScHeeL did not go asfar asAmier. However, histhinking may have
prepared the way for AmieT's decision to consider the taxon " obscurum® as a separate
speciesin 1987, on pp 110 and 235: "Now that its distribution is better known and its
morphological peculiarities are shown to be constant and clearly discriminatory, we
shall consider it here as a full species.”

Finally it can be said that Awmiet's collecting work around Yaoundé and the
comparisons this made possible with the colour pattern of Aphyosemion cameronense
have shown that it is perfectly justifiable to go along with AHL and consider the taxon
"obscurum® as a separate species.

We have followed Amier'sway of thinking, aswe consider his argumentsto be very
conclusive. It would be advisable, in the course of future collecting tripsto the south and
west of Y aoundé, to investigate the distribution area of Aphyosemion obscurum Inthis
respect the following regions would be of special interest:

-In the streams around Bikok Amiet's findings should be confirmed; aso it is still
unclear how far this species spreads in a south-easterly direction.

-Near Makok the distribution frontier of Aphyosemion obscurum needs to be
determined clearly; and we need to know which Aphyosemion replacesthis species.

-What Aphyosemion exists to the east and north-west of Y aoundé?
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Aphyosemion amoenum "EMS 90/8"

History

We know of no reference to this species being ever caught or imported prior to its
discovery byRappa & PurzL on 04.12.1975. Admittedly thedistribution arealiesonthe
most important road in Cameroon, from Doualato Y aoundé via Edéa, but on the other
hand this areais very small and we must assume that Aphyosemion amoenumwas not
known before 1975.

After thefirst introduction to Europe, this species was imported on many occasions
by various collectors, but these strainswere not kept for long. Until thelate eightiesthe
only known strain was the so-called aquarium strain, which was distributed with the
name" Sonbo". Therethen followedin July 1989 theimport by LEcros, ViLi1av and EBerL
of the "C 89/22" strain from Nkonga. This was followed by subsequent collectionsin
1990 by EBERL and others ("EMS 90/..") and at amost the same time by Viiam and
others ("cxc..") and in 1991 by GreLL and Esert ("CGE 91/..").

This collecting work increased considerably our knowledge of the variability and
distribution of thisspecies, sothat wecan now consider it to beoneof thebest researched
forms of the "cameronenseg' group.
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First Description

Dr Alfred C. Rapba & Eduard PurzL: "Der Aphyosemion cameronense-Komplex",
DKG-Journal 8, 1976, pp 134 to 138.

M eaning of the Specific Name

The Latinword "amoenus, amoena, anoenum" means charming, delightful, beautiful
(information provided by Dr Rabpa on 29.07.1991).

The authors intended to refer to the colouration of male Aphyosemion amoenum. As
the generic name Aphyosemion is neuter, the system of homenclature required that the
neuter form "amoenum’ be chosen for the specific name.

Terratypica

"...collected on 04.12.1975 at 9.10 am. at locality no K 24/75, a stream in the
rainforest 3.5 km NNE of the turning from Sonbo to Bibang on the Edea-Y aoundé
stretch of the road, Ndoupé, tributary of the Kellé, Nyong system.”

Thisinformation is very precise and leaves no doubt asto the typelocality. The data
we have indicate that this is the road which at that time turned off from the main road
from Edéato Y aoundéwhich went from west to east. Theturning wasnear Song Mbong
(= Sonbo) and went north towards Dibang (= Bibang).

The"Edea-Y aoundé stretch of road" mentioned by Rappa & PUrzL was not made up.
Since the construction of the asphalted "Axelourd” in 1988 and 1989, it has been used
lessand less, which iswhy it has been given its present name "route ancienne” (French
for old or former road). Today many parts of it will no longer be passable (ascertained
inthefield by EeerL and othersin August 1990). Consequently further collecting work
at the type locality is not possible. The spellings of the place names in the first
description (Sonbo - Song Mbong and Bibang - Dibang) differ from theinformation we
have. This may have been the result of using different maps.

Ndoupéisavillageafew kilometreswest of Song Mbong, which at that timemay have
been administratively responsible for the latter. The mention of Ndoupé would have
helped the authors of the first description to define the position of " Sonbo".

With the maps available to us we cal cul ate the geographical co-ordinates of theterra
typica of Aphyosemion amoenum to be 10°43' E and 03°55' N. We reckon the height
above sealevel to be about 200 metres.

In the neighbourhood of this point there are numerous small streams that belong to
the Mbila system. Near the Song Mbong crossroads the Mbila flows into the Kéllé,
which itself flows south-west and runs into the Nyong.
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In the first description, on pp 137 and 138, Rapbpa & PUrzL give the following data
on the ecology of the finding place:
"The terratypicais a stream in the rainforest near Sonbo (200 m above sealevel),
about 1to 5 mwide. Thewater level on 04.12. at 9.10 a.m. cameto adepth of about
10 to 30 cm. The air temperature was 27.6°C and the relative humidity 90%. The
water temperature was 23.2°C, the pH 6.0, the total hardness 0.75° DH or 10 ppm
Ca CO,. The concentration of dissolved oxygen amounted to 6.8 mg/l."

Essentially these data correspond to the readings which have been reported (even if
in not such detail!) by other collectors in the biotopes of Aphyosemion amoenum.

Synonyms

The specieswasdiscovered relatively recently, and thefirst description contains both
precise data on the location of the terratypica and a very telling colour picture. These
factors have meant that to date Aphyosemion amoenum had not been imported under
a synonym or mentioned in the literature under any other name.

Meristics

RabpA & PurzL deposited aholotype, anallotypeaswell asseveral paratypesfromthe
terra typica. From these they took the following morphometric figures:

D = 11 (Holotype), 12 (Holotype), 11 (Paratype 1), 12 (Paratype 2)

A = 17 (Holotype), 16 (Allotype), 17 (Paratype 1), 17 (Paratype 2)

Sqg.l. = 33 + 1 (Holotype), 32 + 1 (Allotype), 32 + 2 (Paratype 1), 32 + 1 (Paratype
2).

D/A = 1/10 (Holotype), 1/9 to 10 (Allotype), 1/9 to 10 (Paratype 1), 1/9 to 10
(Paratype 2)

Karyotype

Not known or rather not investigated.
Geogr aphical Distribution

Aphyosemion amoenumisthe most north-westerly representative of the " cameronen-
se'-group. Itsdistribution arealies on the western edge of theinland plateau (and partly
in the region of the lowlands!) of south Cameroon. The distribution frontiers as known

to date are formed by a line joining Pouma, Sakbayémé, Ngong Mkak, Dibang and
Mbanga. We estimate the size of this areato be from 1000 to 1500 square kilometres.
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Thefollowing general map showstherel ationship of Aphyosemion amoenumwith the
distribution area of the "cameronense"-group on its north-westerly edge:

At present the greatest distance known between two localities of this species is
represented by the 32 kilometres between Ngong Mkak and Mbanga.

When new roads are built in this region and organised collecting work carried out,
there is a distinct possibility that as a result new localities will be discovered and the
distribution area as we know it will have to be extended.

All thelocalitieslieinthedrainageareaof the northerntributaries of the Kéllé (L épso,
Mandjobé, Ndoupé, Njoya, Mbila, Mbango and Ngopi) and of the southern tributaries
of the Sanaga (Lépahé, Noga, Ndimahé, Ngouti and Mam) or else near Ngong Mkak
north of the Sanaga in the streams of the Mougué and Ngogon.
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Aphyosemion amoenum thus occurs quite obvioudly in two different hydrographic
systemsin Cameroon: the streams of the southernlocalities flow into the Kélléand then
into the Nyong, whereasafter afew kilometresthe northern streamsruninto the Sanaga.

We are not aware of any explanation for this kind of distribution, but there are two
possible ways of interpreting the situation:

-Either Aphyosemion amoenum is a dynamic species, which is extending its
distribution areato the north-west towards Aphyosemion edeanum and Aphyosemi-
on spec. aff. bualanum Phenotype G.

-Or itisarelict specieswhich used to have alarger distribution in both hydrographic
systems and is now being driven back by the two species mentioned, which are
competing from north and west.

Compared to the other representatives of the "cameronense'-group, Aphyosemion
amoenum inhabits low altitudes (see Known L ocalities). This meansthat, asfar aswe
know at the present time, it is the only representative which hasleft theinland plateau
and moved in awesterly direction.

Comparativestudiesof thekaryotypesof popul ationsfromtheedgesof thedistribution
area of Aphyosemion amoenum, together with corresponding crossing experiments,
could provide valuable information regarding the possible dynamics of this species!
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Known Localities

" Sonbo" isthe name givento the oldest strain existing in the hobby. We suggest that
it isthe population imported by Rabba and PurzL from the terratypica. In this case the
code "K 24/75" would also be appropriate.

"Dibang" isthe name given to another strain; this one was kept in the hobby in the
eighties. Thisisafairly large placein the drainage of the L épahé, which lies only about
six kilometres south of the Sanaga (10°43' E and 04°00' N). Wedo not have more details
regarding the precise finding place, the date of import or the names of the collectors.
At the present time this strain is available in the hobby.

"Pouma" isthe name of asmall town onthe"Axelourd" itself, about 52 kilometres
east of Edéa and 127 kilometres west of Y aoundé. The geographical co-ordinates are
10°31'Eand 03°51' N at 154 metresabove sealevel. We do not know when, fromwhere
or by whom this population was imported. Among killifish keepers thisis one of the
most widely distributed populations of Aphyosemion amoenum. Unfortunately the
locality of this strain is often wrongly given as "Puma.

" C 89/22" isthe code for the population that was caught on 12.07.1989 at 12 noon,
by Olivier Lecros, Bas ViLiav and Wolfgang EserL in the village of 'Nkonga' - six
kilometres north of Pouma - on the road to Sakbayémé. The geographical co-ordinates
are 10°34' E and 03°54' N; the height above sealevel is 250 metres.

The air temperature was 25°C, the water temperature about 23°C; the stream was
about 20 centimetres deep and the width varied from one to two metres. There was a
current of average strength in the clear water, which had readings of pH 7.0 and 0° dGH
total hardness. Accompanying fish found were Aphyosemion loennbergii, afew small
barb species and some cichlids.

" C 89/46" refers to the finding place 'Biang' (‘Bihiang’) on the Pouma-Sakbayémé
road, wherethe specieswas caught by BasViiav on 26.07.1989, at 2.30 p.m. Both water
and air temperature were 25°C, the pH was 6.0 and the total hardness 1° dGH. The
stream was 25 centimetres deep and 75 centimetres wide. The only accompanying fish
was Aphyosemion loennbergii. Thisstrain no longer seemsto be availablein the hobby.

"Log Bako'o" isalocality code mentioned in Amier (1987). Thisvillage lies about
five kilometres east of Pouma on the "Axe lourd" (10°35' E and 03°51' N, 205 metres
above sea level). We do not know an exact location for this finding place. This strain
was never brought back to Europe.

"EM S90/8" isthe'Lababaga stream near the village of 'Son Mayo' south of Sakba-
yémé (10°36' E and 04°00', about 400 metres above sea level). On 19.8.1990 at about
11 am., Esert and othersfound the air temperature 25°C, the water temperature 23°C,
the water 20 to 50 centimetres deep and the stream 60 centimetres wide on average.

Therelatively slow flowing water was clear and slightly brownish. Also present were
Aphyosemion loennbergii, Epiplatys sexfasciatus, barb speciesand cichlids. Thisstrain
isfairly common in the hobby.
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"EM S90/9" referstoalocality near thevillage of Log Bako'o, about five kilometres
east of Pouma on the "Axe lourd".

On 19.08.1990, EeerL and others had tried to go to Amiet's locality, but they were
unableto find anyonewho could remember thisscientist fishing. After leaving the"Axe
lourd" in a southerly direction, they then found the stream, name unknown, which is
shown on the following locality sketch:

In this stream Aphyosemion amoenum and Aphyosemion raddai were found together
for the first time (see also page 91). Other fish present were Aphyosemion loennbergii,
Epiplatys sexfasciatus and a small barb species.

The streamsaround Log Bako'o belong to asmall river of unknown name, which runs
into the Kéllé, afew kilometres to the south.

The only fish caught were a few male Aphyosemion amoenum and two half grown
male Aphyosemion raddai. Not asingle female of either species was found. So at that
point in time no fish from locality "EMS 90/9" were brought back to Europe.

However, ayear later, in August 1991, Wolfgang GreLL and Wolfgang EserL visited
this locality again and managed to bring back a satisfactory number of Aphyosemion
amoenum of both sexes. But again only afew male Aphyosemion raddai were found.
This population is distributed in the hobby as Aphyosemion amoenum "Log Bako'o".
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"EM S90/10" isasmall stream near the village of Ndoupé. On 19.08.1990 EgerL and
othershad left the " Axelourd" near Pouma, in order to drive eastwardsin the direction
of Yaoundé on the "route ancienne”, which runs parallel to the new road.

After about 12 kilometres on the very poor road they reached the village mentioned
in the description of the terra typica of Aphyosemion amoenum. The geographical co-
ordinates are 10°41' E and 03°52' N at 215 metres above sealevel.

The region around Ndoupé is interlaced with many small streams, which belong to
awater system of the same name, which flows south into the nearby Kéllé.

The distance from the terratypicais about four kilometres as the crow flies. Further
progress to the turning to Dibang was not possible, owing to a collapsed bridge. The
stream there was too wide to be a biotope of Aphyosemion amoenum.

About 100 metres south of the "route ancienne”, the very friendly villagers showed
the collectors a stream 20 centimetres deep and 50 centimetres wide, in which
Aphyosemion amoenumwas present with Aphyosemion loennbergii and abarb species.

At about 1 p.m. the air temperature was about 25°C, the water temperature around
23°C, and the slow flowing water was clear and dightly brownish.

At the point where the path from the village reached the stream, the water had been
dammed, in order to make it deep enough for bathing. Both in this part of the stream
and in the undisturbed tributary to the bathing place, the killies were present in large
numbers and in all sizes.

The population "EMS 90/10" is also widely kept in the hobby under the name
"Ndoupé".

"CGE 91/13" isthe code for a stream of unknown name near the village of 'Ngong
Mkak' on the Sakbayémé-Kahn road, about six kilometres east of the bridge over the
Sanaga.

The precise geographical co-ordinates are not known, asthe village of Ngong Mkak
isnot marked on the mapsavailableto us; but wethink they must be 10°37' E and 04°04'
N. Thelocality isonly afew kilometres north of the Sanaga, at an estimated 290 metres
above sealevel.

Placing the stream in a small hydrographic system is not appropriate, as al the
streams in the vicinity of Ngong Mkak flow virtually directly into the Sanaga.

On 11.08.1991, at about 10 a.m., GreLL and EBerL found the air temperature to be
approximately 24°C and the water temperature 22°C. The only other fish found to be
present were barbs and cichlids. Aphyosemion amoenumwas surprisingly rare and thus
very difficult to catch. Accordingtothevillagersthe"Mangél €', whichiswhat they call
Aphyosemion, areto be found in considerably greater numbers during the rainy season.

Thereis much morered in the body colouration of the males, and the Y ellow Blotch
issmaller than on the other strains of Aphyosemion amoenum south of the Sanaga. We
nevertheless place this population in this species.

The colour picture at the bottom of page 317 shows an adult male "CGE 91/13".
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Syntopic Killifish

Aphyosemion loennbergii
Aphyosemion raddai
Epiplatys sexfasciatus

Description

Aphyosemion amoenum has the most clearly visible "Y ellow Blotch" on the caudal
peduncle of al the formsin the "cameronense’-group. It was this striking feature that
caused it to be described scientificaly in the first place.

The body ground colour corresponds to the metallic blue-green which is common to
the males of the genus Aphyosemion. On the flanks, roughly half way along the dorsal
and anal fins, there begins ayellow-orange coloured area, which stretchesto the caudal
through almost the whole height of the caudal peduncle. The size of thisY ellow Blotch
varies from population to population as well as from individual to individual.

Both the medio-ventral band and the upper zig-zag band are well defined and present
on all populations and individuals. In the anterior area of the body individual red spots
are recognisable. In places they join to become interrupted parallel rows of spots.
Around the middle of the body they break up and revert to a zig-zag band.

Thedorsal fin'sground colour isfrequently yellow. It has some red spots and/or short
interradial streaks.

Thebasic colour of theanal fin variesfrom light blueto yellowish. Thered patterning
isirregular and can consist of individual spots and streaks. On individual fish the red
part is so dense that the impression arises of red mottling with a tendency for a red
marginal border to form. A narrow marginal band, either whitish or light blue, is
present.

The caudal fin hasthe typical " cameronense'-group colour pattern. The central area
islight blueto light green with irregular red blotches, which converge in the direction
of the fin rays. In the central part of the fin in particular, the red parts can become so
dense, that the blue-green ground colour is only visible in the form of narrow stripes
leading out to the fin rays.

This part of the fin is bordered above and below by ared submarginal band.

These two bands can be thought of as continuations of the lower medio-ventral band
or of the zig-zag band. The upper and lower band in the caudal can beyellow, light blue
or whitish in colour. All manner of combinations can be seen within one population or
oneaguarium bred generation: yellow aboveand bel ow, bluish aboveand below, yellow
above and bluish below and the other way round.

Awmier (1987, pp 113 and 237) calls the two marginal bands of the caudal fin "wide
and very symmetrical".
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Schematic drawing of a male Aphyosemion amoenum

Aphyosemion amoenum "CGE 91/13" from Ngong Mkak north of the Sanaga
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Relationships

The Yellow Blotch gives the impression of a connection between Aphyosemion
amoenum and the other species and phenotypes which have this characteristic.
However, Aphyosemion amoenumis separated geographically from these forms by the
distancesgiven below of the shortest distancesbetweenthem asthecrow flies, asknown
at present.

The measurements are in every case taken from Mbanga, which is the most south-
easterly known locality of Aphyosemion amoenum:

-from Aphyosemion halleri 186 kilometres to Bikong.

-from Phenotype 3 258 kilometres to Efoulan (east of Djoum).

-from Phenotype 4 390 kilometres to Béinga

-from Phenotype 5 410 kilometres to Koumaméyong.

-from Phenotype 9 42 kilometres to Mentanyé.

The typically pronounced red elements on the flanks (medio-ventral band, zig-zag
band and the spots on the front part of the body), together with the colouration of the
caudal fin, are reminiscent of Aphyosemion cameronense. In the same way thereis a
similarity with Phenotype 3, which can be distinguished by the markings on the
unpaired fins of Aphyosemion amoenum.

Aphyosemion amoenum can be separated from Phenotypes 4 and 9 by the dense and
regular pattern of spots on their flanks, which corresponds rather to the pattern of
markings onAphyosemion obscurum. Phenotype5isfound at the greatest distancefrom
Aphyosemion cameronense and differsfrom thisspeciesin the unique col ouration of the
caudal fin (spotted!) and the only slightly developed zig-zag band, together with the
small number of red spots on the front part of the body.

Diagnosis

Aphyosemion amoenum is one of the forms that occur on the distribution frontier of
the "cameronense"-group. The distribution area is very small and relatively well
known, thanks to numerous finding places. This species is extremely variable from
locality to locality

The uniqueness of Aphyosemion amoenum within the "cameronense”-group is due
to its special distribution area on the edge of the inland plateau or even the beginning
of the coastal plain, and also to its being syntopic with Aphyosemion loennbergii (a
species of the coastal subgenus Chromaphyosemion) and Epiplatys sexfasciatus (also
a species of the coastal plain).

Discussion
Although the speciesis very variable, the facts pointed out in the diagnosis seem to
us sufficient arguments for regarding Aphyosemion amoenum as a homogeneous form

and thus a valid species within the "cameronense'-group. Thisis also in line with the
views of the other authors who have dealt with this taxon.
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Aphyosemion raddai used to be thought of as closely related to Aphyosemion
amoenum by various authors. It is, however, easily distinguished from this species and
does not even belong to this species group. So it cannot be regarded as a subspecies of
Aphyosemion amoenum or the other way round ("Aphyosemion raddai amoenum’).

Admittedly thereisthe very attractive suggestion that Aphyosemion raddai occursas
afurther species on the northern edge of the "cameronense"-group, precisely between
Aphyosemi on camer onense and Aphyosemion obscurum. Infact, however, itisaspecies
from another species group, which has a similar choice of biotope and is probably
"pressurised” by the neighbouring representatives of the " cameronense'-group.

The specia position of Aphyosemion amoenum requires further collecting work, in
order to find out moreinformation on the distribution frontiers of this species and with
it of the "cameronense"-group in the following areas:

-West of Pouma (from Song Woga to around Mapubi), to find the frontier with

Aphyosemion edeanum and any possible direct competition in the same biotope.

-North-west of Pouma near Log Sanho and Hegba Pouma.

-North of the Sanaga around Ngong Mkak, to the east in the direction of Kahn and
further on towards Ibaikak, in order to investigate the relationship with Aphyose-
mion spec. aff. bualanum Phenotype G.

-Along the road which leads south from the "Axe lourd" in the direction of Eséka,
to investigate the southern tributaries of the Kéllé for representatives of the
"cameronense'-group. |Is the Kéllé the southern distribution frontier of Aphyose-
mion amoenum? To what speci es or phenotype do the members of thisgroup belong,
which live between the Kéllé and the Nyong?

-To the east of Boumnyébél to as far as Matomb (position vis-avis Aphyosemion
raddai and Aphyosemion obscurum), the existing gaps should be filled as far as
possible.

-In the north-east of the distribution area of Aphyosemion amoenum known today
(between Dibang and Dingombi and near Ngog Mapubi and Bot Makak) further
localities of this species may be found and information obtained on its position with
regard to other Aphyosemion.

In addition systematic crossing experiments should be carried out, to investigate the
relationship with Aphyosemion cameronense and the other representatives of the
"cameronense"-group which have the Y ellow Blotch.

Thefirst described and best known specieswiththe Y ellow Blotch would makeagood
starting point from which to make a thorough study and revision of this species group.

L et the reader compare the colour pictures, colour descriptions and distribution maps
of Aphyosemion halleri and Phenotypes 3, 4, 5 and 9 withAphyosemi on amoenum. Why
should the last mentioned form be a separate species, the taxon "halleri" only a
subspecies of Aphyosemion cameronense and the phenotypes mentioned be identical
with Aphyosemion cameronense?
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Aphyosemion halleri "EMS 90/7"

History

It was during Rappa and PurzL's collecting trip in December 1975 that a divergent
form of Aphyosemion cameronense was found near Ambam in south Cameroon which
had not previously been known to science.

ErnstHaLLer from Stuttgart had flown to Cameroon aswell, to makethethird member
of the party. The plan was to hire a car, drive from Ebolowa via Ambam into Gabon,
where they would investigate the north of this country. The Ntem isthe border between
Cameroon and Gabon, but the ferry acrossit had broken down, so they were forced to
leave Erngt HaLLER behind in Ambam in charge of the car. On 07.12.1975 HALLER,
initially on his own, but then with Rabpba and PurzL, caught a representative of the
"cameronense"-group near the Ambam Catholic Mission. Having the Y ellow Blotch
madethisform differ from the bl ue specimens of Aphyosemion camer onensewhich they
had previously found further to the north. Subsequently specimens were brought back
and bred and photographed by HaLLERr. One of these pictures was published in the first
description (Rabba & PURzL, 1976, page 139).
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Thisform was named in honour of the companion and first collector Ernst HALLER as
a subspecies of Aphyosemion cameronense.

On the same day Rabpa and PurzL found another locality of Aphyosemion halleri
between Ambam and the ferry across the Ntem.

Unfortunately the efforts to establish these strains in the hobby proved unsuccessful.
For almost ten years al that existed in Europe of this form were the preserved type
specimens, afew colour pictures and the written data concerning their provenance.

In February 1985 the Frenchmen Barbin and Lomearp visited the north of Gabon,
where they managed to discover severa finding places for Aphyosemion halleri in the
vicinity of Bitam. Their population "GBL 85/21" is till kept in the hobby.

In the meantime Amier (1987) had investigated the distribution of Aphyosemion
halleri to the north of the type locality. He found this species near Bikon.

In August 1990EgeRL and othersmanaged to achieve one of the main purposesof their
collecting trip when they got to the Ambam Catholic Mission and most probably visited
the terra typica. This population is today still distributed among aquarists as a pure
strain ("EMS 90/7"). It was aso possible to find Amier's locality "Bikon" ("Bikong")
north of Ambam and make a second strain from south Cameroon available for keepers
of killifish.

In August 1994 Guido Passaro and Wolfgang EBerL succeeded in collecting the
species around Bitam in north Gabon. Thus they were able to confirm Baroin and
LomeaRrp's findings and also bring back live fish of this population to Europe.

First Description

Dr Alfred C. Rappa & Eduard PurzL: "Der Aphyosemion cameronense-Komplex",
DKG-Journal 8, 1976, pp 138 to 140.

M eaning of the Specific Name

Theauthorsof thefirst description dedi cated thisformtotheir friend who accompanied
them on the collecting trip, Ernst HALLER, who for many years had been very involved
with killifish.

Terratypica

"...collected by E. HALLER On 7.12.1975 from the spring that feeds the water supply
for the Catholic Mission in Ambam, Cameroon".

Ambam is the Cameroon frontier town on the border with Gabon. It lies about 10
kilometres north of the Ntem. The distance from Ebolowa in the north comes to 91
kilometres and from Bitam in north Gabon it is 57 kilometres by road.

The geographical co-ordinates of the Ambam Catholic Mission are, according to the
mapsavailabletous, 11°16' Eand 02°23' N at 560 metresabove sealevel. ScHeeL (1990,
page 241) gives for the town of Ambam the co-ordinates 11°17' E and 02°23' N.
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The area around the Ambam Catholic Mission is drained by a stream called the
'Bitutui'. This stream flows south into the Menyoo, which in turn runs into the Ntem
after afew kilometres.

Synonyms

Thefirst descriptionis of relatively recent date, an exact type locality was given and
clear colour photographswere published. Consequently there have been no casesin the
past of this form being wrongly named.

Therearejust different viewson thevalidity of thetaxon " halleri*. Thishasled tothe
naming of theform asAphyosemion cameronense halleri (Rabba & PurzL, WILDEKAMP,
SeeGERS, ScHeeL) or Aphyosemion halleri (AmiET, HUBER).

In this work we agree with AmieT and Huser's viewpoint.

Meristics
D=12
A=16

DIA = 1/7
Sql.=32+2

Thesefiguresderivefrom thefirst description and were taken from the hol otype from
theterratypicaand also from oneallotype and one paratype (both fromthelocality "Bac
Eking").

Karyotype

Not known or rather not investigated.
Geogr aphical Distribution

Aphyosemion halleri is a small species whose distribution area has not yet been
investigated adequately. The extreme points known to date are Bikong in the north, the
ferry near Eking in the east and the Billy area near Bitam in the south.

Unfortunately it has not yet been possible to find out how far the distribution area
extends to the west and south-west in the territory of Equatorial Guinea.

Aphyosemion halleri's distribution area is divided from east to west by the Ntem. It
stretches over the area where the three countries of Cameroon, Gabon and Equatorial
Guinea meet. Ebébiyin is the central point.

Bearing in mind the hydrographic conditions in the extreme north-east of Equatorial
Guinea, we estimate that Aphyosemion halleri inhabits an area of 1000 sguare
kilometres.
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This general map shows the position of the distribution area of Aphyosemion halleri
in the areawhere the three countries of Cameroon, Gabon and Equatorial Guinea meet:

As information on how far west this species extends is lacking, only the extreme
points Bikong and Billy are known. These places are 42 kilometres from each other as
the crow flies.

As soon as someone managesto fishin Equatorial Guineain the vicinity of Ebébiyin,
we can expect further findings on the occurrence of this species west of the Kyé (for
example in the tributaries of the Mbaca and the Ntomo to the south-west of Ebébiyin).

The presence of Aphyosemion cameronense north-west of Ambam along the Méyo
Centre-Maan-Nyabéssan road suggests that this species has also spread south of this
area and thus occurs west of Aphyosemion halleri. This situation is shown on the next

map.
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Known Localities

The type locality is a small stream which can be reached by taking a footpath from
the Ambam Catholic Mission Church and walking about 400 metres south. The
permanent stream is used as asource of drinking water by theinhabitants of the mission
and the people working in the immediate neighbourhood.

In the first description Rabba & PurzL mention that HaLLER was also able to find
Aphyosemion halleri "in three smallish to middling size streams in the immediate
neighbourhood of Ambam". Unfortunately we do not have further information on these
finding places.

"Bac Eking" inRabba & PurzL, 1976 istheferry (= French: "lebac") which crosses
the Ntem, and which one has to take to get from Cameroon to Gabon (as in fact there
isno bridge!). Theinformation "in astream between Ambam and Bac Eking" isnot very
precise, giventhedistance of approximately 29 kilometres by road between Ambam and
the ferry.

We do not know if the stream is situated close to the ferry crossing point or some
kilometres away from it. So we are unable to give either precise data on the position of
this locality or the geographical co-ordinates. This strain does not exist in the hobby.
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"Bikon" isthe namein Amier (1987) for the finding place where hewas ableto find
Aphyosemion halleri. Itisasmall village only about three kilometres north of Ambam
on the road to Ebolowa. The maps we have give the spelling of this place as"Bikong".

We calculate the geographical co-ordinatesto be11°16' E and 02°24' N at 610 metres
above sea level. The streams around Bikong belong to the same system as the type
locality near Ambam.

"GBL 85/17" isastream five kilometres north of the "Ferme Agricole" at Bitam on
theroad to Eboro and the Gabon-Cameroon frontier. The geographical co-ordinatesare
11°30' E and 02°09' N at 773 metres above sea level.

The streams in this area run into the Ekapan, which flows north-east into the Ngan,
atributary of the Ntem.

The Frenchmen Baroin and Lomearp found an Aphyosemion there, which, in view
of the colour description, we place in Aphyosemion halleri. The Epiplatys form which
they did not identify was most probably Epiplatys neumanni.

This strain did not get distributed in the hobby.

" GBL 85/18" isonly 1.5 kilometres north of theintersection of the Bitam-Eboro and
Bitam-Minvoul roads on the road to Eboro and the Cameroon border. The geographical
co-ordinates are 11°29' E and 02°16' N at 556 metres above sea level.

Passaro and EserL found this crossroads coming from Minvoul (east) and drove the
distance mentioned in the direction of Eboro. This locality is described in more detail
on page 290 under " PEG 94/29".

"GBL 85/21" lies near thevillage of "Billy" ("Biyi"), about akilometre west of the
turning to Ebébiyin off the Bitam-Eboro road. The geographical co-ordinatesare 11°28
E and 02°7' N at 600 metres above sea level. This was the only population of thistrip
to be distributed. In the hobby it is known as the "Billy" strain.

Passaro and EserL also fished in thislocality (see " PEG 94/31").

"GBL 85/22", "GBL 85/23", "GBL 85/24" and "GBL 85/25" are the other
localities, which are situated two and ahalf, seven and ahalf, nineand ahalf and eleven
kilometreswest of the crossroadsreferred to in the direction of Ebébiyin. At al of these
|ocalitiesAphyosemion halleri wasfound, but none of these strainsfound their way into
the hobby.

"EMS 90/6" isthe finding place near Bikong that Esert and others stopped at on
17.08.1990 at about 3 p.m. The stream of unknown name was about 50 centimetreswide
and 20 centimetres deep. Apart from Aphyosemion halleri afew small specimenswere
aso found of a form belonging to the "Aphyosemion herzogi"-group. Both the air
temperature and water temperature were around 24°C. The slow flowing water was
clear and the stream bottom muddy.
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"EMS90/7" isthecodefor the stream about 400 metres south of the Ambam Catholic
Mission, which we regard as the terra typica. This locality was visited by EserL and
others on 17.08.1990 at about 12 noon.

The stream was only about 20 centimetres deep and roughly ametrewide. In it were
numerous half grown fish, with the young males already showing the typical Y ellow
Blotch. Aphyosemion halleri was the only fish present.

This finding place can be seen at the top of page 328.

Boththe"EMS90" strainsarekept by many killifish enthusiasts. They areal so known
as "Bikong" and "Ambam".

"PEG 94/31" refersto the 31st locality of Passaro and EBerL's Gabon trip. It was
fished on 16.08.1994 at about 1 p.m. Using Barbin and LomsaRDp's information it was
not difficult to find this stream where it crossed the road. At the washing areaitself no
killies were found, but some 500 metres upstream Aphyosemion halleri was present in
large numbers together with small barbs and a Ctenopoma species.

The locality photograph on the top of page 329 shows a section of the stream; at this
place Aphyosemion halleri was very easy to catch.

Livespecimensfromthislocality werebrought back without any problems, sowehave
this pure strain for future comparisons and possibly crossing experiments.

"PEG 94/32" isthe next locality near the village of Oveng Méén, nine kilometres
west of theturning to Ebébiyinin Billy. The geographical co-ordinatesare 11°25' E and
02°7' N. The height above sea level cannot be given accurately.

The very friendly villagers call the stream in the forest south of the road the 'Mvéz€.
Thisisthe name of asmall river which runsin this area parallel to the Billy-Ebébiyin
road inanorth-westerly direction. It then flowsintotheKyé. But the streaminvestigated
by the collectorsis only a small tributary of the Mvézé.

It was surprising that the biotope was so shallow (August = dry season). The water
did not flow any more but collected in individua pools and puddles, between which it
trickled slowly downstream through the mud. Nevertheless Aphyosemion halleri was
present in large numbers. None of the adult or half grown specimens looked anything
but well nourished and in the best of health. No live fish were brought back from this
locality.

Syntopic Killifish

Aphyosemion spec. aff. herzogi

Epiplatys neumanni (7?)

Despite the numerous known localities, Aphyosemion halleri has only ever been
found with one other Aphyosemion, which showed features of Aphyosemion herzogi,
but which differs considerably in colouration from that species ("EMS 90/6").

Intensive collecting work in the presumed distribution area of Aphyosemion halleri
would surely result in more information on syntopic killifish.
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Description

Theclearly recognisable Y ellow Blotch makesAphyosemion halleri one of theforms
within the "cameronense'-group which share this feature. This makes simpler a
separation from the so called "blue" representatives of the species group, which are
listed on page 293 in the discussion of the réationships involving Aphyosemion
cameronense.

Depending on how the light falls on the fish, the front part of the body of the adult
males is light blue to metallic green. From about the middle of the dorsal and anal to
the root of the caudal fin, the caudal peduncle is coloured orange-yellow from top to
bottom. This producesastriking contrast between the anterior and posterior parts of the
body.

The red spots, the medio-ventral band and the zig-zag band correspond totally to the
known pattern. The spotslie in parallel rows, but they show no pronounced tendency
to merge with each other. They convergein irregular fashion into short rows of two to
amaximum of six or seven spots.

Individual fish may occur inwhich thetwo red bandsjoin at theroot of the caudal fin,
giving the impression of a bow (Amier, 1987, pp 111 and 236: "At the end of the
peduncle, it (= the medio-ventral line) tends to turn upwards and to rejoin the latero-
dorsal line, sketching an arc at the base of the cauda").

Theground colour of thefinsisastrong paleblue, which isstrongly contrasted by the
pattern of glowing red markings. Thedorsal fin is sometimes edged yellow in the outer
area and has individual red spots or interradial streaks, which can be so close to each
other, that the whole fin almost seems to be red.

The amount of red on the anal fin can vary considerably, so that one can occasionally
find almost bluefins, in contrast to those predominantly covered with red blotches and
streaks. AMIET (1987) stressesthefact that the outer area of thisfin never hasawhite,
light blue or yellowish marginal band. On the other hand there is sometimes a narrow
red margina band.

Both the male illustrated in Rabba & PurzL's first description and the specimens
illustrated in colour by Amier (1987) have caudal fins with colouration that differs
clearly from that of Aphyosemion cameronense. The same istrue of the fish caught by
one of the authors near Ambam and Bikong.

Over apale blue base there are the red blotches and streaks aready mentioned; these
form a "marbled" pattern.

Aphyosemion halleri differs from Aphyosemion amoenum in not having the upper
and lower marginal band. Only inthelower part of the caudal fin can one seeamarginal
band, which is of the same ground colour as the whole fin, but never whitish or
yellowish!
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Locality "EMS 90/7" of Aphyosemion halleri near the Ambam Catholic Mission; this
is probably the terra typica of this species

Schematic drawing of a male Aphyosemion halleri
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The biotope of Aphyosemion halleri near Billy in north Gabon, "PEG 94/31". Picture
taken 16.08.1994, 1.00 p.m.

Mae Aphyosemion halleri "PEG 94/31"; note the large amount of yellow and the
absence of red markings in the unpaired fins
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As can be clearly seen from the male of the "PEG 94/31" strain from Billy, whichis
depicted at the bottom of page 329, the populations of Aphyosemion halleri in the
vicinity of Bitam differ recognisably from the fish from south Cameroon.

Maurice CHaucHe photographed a male shortly after the import of this strain. He
kindly placed a colour dlide at our disposal, so that we could use it for comparison
purposes. The wild fish photographed does not vary significantly from the body
colouration of the fish which were kept by us at the beginning of the nineties with the
name "Billy". This strain should have been kept pure over the years and still be
maintained and bred by aquarists.

Passaro and EserL's experiencesin the vicinity of Billy ("PEG 94/31" and "PEG 94/
32") show quite clearly that thisis the true body colouration in this area, and that it is
not a question of individua fish being especialy divergent in colouration.

A particularly striking feature is the absence of red spots on both the dorsal and anal
fins, whilst the ground colour of these fins corresponds to the colouring of the Y ellow
Blotch.

The caudal fin and front part of the body have the same colouration as on the males
from the area around Ambam.

The medio-ventral band has the markings typical of most representatives of the
"cameronense"-group. The zig-zag band is rather narrower and gradually breaks up
into individual red spots.

Relationships

Aphyosemion halleri belongsto the"yellow group" which hasalready been explained
on page 318. Wethink it isalso appropriatefor this speciesto show with afew examples
how it is geographically separated from the other forms with the Y ellow Blotch. The
measurements are taken from the furthest locations where Aphyosemion halleri is now
known to be found:

-from Aphyosemion amoenum 186 kilometres from Bikong to Mbanga.
-from Phenotype 3 146 kilometres from Eking to Efoulan (east of Djoum).
-from Phenotype 4 225 kilometres from Billy to Bélinga.

-from Phenotype 5 215 kilometres from Billy to Koumaméyong.

-from Phenotype 9 129 kilometres from Bikong to Ngoyang.

Both the medio-ventral band and the zig-zag band are very reminiscent of Aphyose-
mion amoenum and Phenotype 3, but Aphyosemion halleri can be distinguished from
these two forms by the colouration of the caudal and anal fins.

This species differs from Phenotypes 4 and 9 by just the regular and much denser
pattern of spots on the flanks, whereas Phenotype 5, in contrast with the other forms of
the "yellow" group, has aweakly developed pattern of spots and completely different
markings on the caudal fin.

Page 330 The" Aphyosemion cameronense” -group



Aphyosemion halleri Rabpa & PURrzL, 1976

Diagnosis

Aphyosemion halleri represents the only form of the "cameronense”-group with the
Y ellow Blotch which most probably does not live on the group's distribution frontier.
For this fact to be finaly established, however, more investigation is needed in
Equatorial Guinea.

Thedistribution area of thisspeciesisalso relatively small. The greatest distance bet-
weentwo localitiesknown at present isthat between Bikong and Billy, whichis40kilo-
metres as the crow flies. The Ntem divides this area. Even so, al streams found so far
that contain Aphyosemion halleri belong to the immediate drainage area of the Ntem.

The populationsfrom the"Bikong" and " Ambam" localities have similar colouration
patterns. In addition one should mention three other streams with Aphyosemion halleri
around Ambam, where E.HaLLer fished. AccordingtoRabpa & PurzL (1976, page 140)
the males from these streams are the same as those caught at the terra typica.

Since 1985 this species has also been known from north Gabon, thanks to the
collecting work by Barbin and LomBaRD, even if the males caught around Billy in the
Bitam areahavedivergent markingsonthedorsal and anal fins. But thesefish have both
the same colour pattern on the caudal and the orange-yellow caudal peduncle as the
Ambam specimens. This pointsto it being the same species. This opinion has not been
questioned to date.

The specific status of Aphyosemion halleri is doubted by many authors. AmieT,
however, collected intensively only six kilometres north of '‘Bikon' (Bikong) and was
able to find a population which he calls "relatively close to the "true" cameronense
phenotype".PassaroandEgerL foundAphyosemion camer onenseabout twel vekilometres
south of Billy ("PEG 94/33", Tchimazok).

This would mean that there are two further precisely defined distribution frontiers
between thetwo formsof the" camer onense”-group. Oneof them hasthe Y ellow Blotch,
whilst the other one funnily enough has not (further examples are Djoum-Efoulan, Ebé-
PK 26 West Ovan and Koumameéyong-Djidji).

The presence of Aphyosemion halleri with Aphyosemion cameronense in the same
hydrographic system without there seeming to be an intermediateformis, together with
theclearly differing body colouration, animportant argument, accordingto AMIET, for
considering this form as a distinct species.

Discussion

Aphyosemion halleri has like Aphyosemion amoenum the stable characteristic of the
Y ellow Blotch, but in the same publication it was described as "only" a subspecies of
Aphyosemion cameronense. We do not understand fully the reasons of the authors of
the first description. Both AmieT and Passaro & EBerL have shown that Aphyosemion
halleri livesin close proximity to Aphyosemion cameronense. This could support even
further the form's elevation to separate species.
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Aphyosemion haasi, drawn from a colour picture of the holotype by Eduard PUrzL
History

Intheir introduction to their publication " Der Aphyosemion cameronense-K omplex”
(DKG Journal 8, 1976) Rappa & PUrzL report in detail on page 134 on the discovery
of this form, whose first description follows on pp 140 to 143.

Karl-HeinzHaas, thecichlid specialist from Stuttgart, together withthreecompanions,
had visited the north of Gabon in January 1974. Their plan was to investigate in
particular the areas around Mitzic, Zomoko, Lalara, Ovan and Makokou. During their
stay near Zomoko the collectors met Gérard Lesrun, a French expert in the export of
tropical timber. Through him they received a great deal of support and were thus able
tofishintheareaworked by Mr Lesrun north-west of Zomoko, an areawhichisclosed
to the public.

Whilethey werethere, they found an extremely colourful form from the " cameronen-
se'-group, which was subsequently imported by Rappa & PurzL in December 1975, and
again by Franz BocHTLeEr and Wolfgang Gasrers in January 1976.

The specimens collected by Rabba & PurzL were used in 1976 for the description of
Aphyosemion cameronensehaasi, asubspeci es of Aphyosemi on camer onense dedicated
to Mr Karl-Heinz Haas.

Unfortunately attempts to establish the imported strains in the aquarium failed. All
we now have are the superb colour photographs which Eduard PURZL was ableto take
of amale from the type locality.

In July 1992, in the course of histrip to the north of Gabon, GreLL tried to find this
form but did not even manage to get to the terra typica.

Despitethepractical help and support of MrL esrun, afurther attempt in January 1993
by Lecros, CerronTaINE and Egert failed, because the road used in the seventiesis no
longer passable.
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In July 1993 there followed another attempt by Passaro and Esert, yet despite their
earnest endeavours, they were not able to find an Aphyosemion with the appearance of
the specimen photographed by PurzL (see also Discussion!).

First Description

Dr Alfred C. Rabpa & Eduard PurzL: "Der Aphyosemion cameronense”-Komplex",
DKG-Journal 8, 1976, pp 140 to 143.
The taxon used in the first description is " Aphyosemion cameronense haasi".

M eaning of the Specific Name

The authors of thefirst description dedicated thisform to their old friend Karl-Heinz
Haas from Stuttgart, who with his collecting trips in the mid seventies made important
contributions to the study of the fish of Gabon.

Terratypica

"...collected ...from ahill stream about 27 km NW Zomoko; Amvené tributary north
of Lalara, north Gabon".

The exact position of this stream is not shown on the maps available to us. If one
measures the distance of 27 kilometres from Zomoko in anorth-westerly direction, one
findsapoint which, according to the maps, isalong way from any road. Thisimaginary
finding place would then have the geographical co-ordinates 11°17' E and 00°43' N at
a height of 610 metres above sealevel.

The facts we learnt in January and July 1993 in Oveng, near Zomoko, lead us to
suppose that the type locality is a stream that crosses one of the numerous roads in the
area of Mr Lesrun's timber export firm.

An exact reconstruction of the site of the type locality istoday impossible (see also
under Distribution), as the roads used at that point in time have since been closed.

The rainforest returns and overgrows the roads day by day, so that the chances of
collecting in the same place become more and more unlikely.

Synonyms

Sofar only very little has been published on thisform, which iswhy no real synonyms
have been used. Just a few authors place it in Aphyosemion cameronense, the most
common name is "Aphyosemion cameronense haasi”.

Should the validity of the taxon "haasi" ever be proved scientifically, then the name
" Aphyosemion cameronense” used for this form would be considered as a synonym of
Aphyosemion haasi.
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Meristics
D =13and 12
A =17 and 16

D/IA = 1/7to 1/8
Sql.=31+2

These figures derive from the first description and were taken from the holotype (a
male) and an alotype (a female), both of which come from the terra typica.

Karyotype

Not known or rather not investigated, owing to lack of material.

Geographical Distribution

Zomoko lieson theroad from Lalarato Mitzic in north Gabon. The areato the north-
west of thisvillage is used by a French firm for the commercial export of timber.

In order to obtain high quality treetrunks, the areaof forest is subdivided into squares
and roads built into the forest, with geological factors being taken into account. When
all the usable trees of a certain area have been felled and these roads are no longer
needed, earth moversare used near wherethese roads crossto build up amound of earth.
As aresult these private roads can no longer be used.

The vegetation grows fast and the condition of the road surface deterioratesrapidly.
InJuly 1993, with the help of GérardLEesrun, Passaro and EBerL managed to find again
theroad originally used when Aphyosemion haasi was caught. But it wasimpossible to
drive on it, as can be clearly seen from the picture at the top of page 336.

Passaro and EserL were suitably prepared for this situation. They carried in a
rucksack al the equipment necessary for catching killies, photographic gear and
provisions for a good long walk through the rainforest.

Gérard Lesrun had placed at their disposal a reliable worker who had a good
knowledge of the area which had been open to vehicles in the seventies and eighties.
After walking for about six kilometres along the old forest road, the collectors were
shown astream on theleft hand side of theroad, which appeared to be asuitabl e biotope
for members of the "cameronense”-group.

The stream was about 50 centimetres wide and only 20 centimetres deep. On
14.07.1993 at about 8 am. the population "PEG 93/16" was caught. We must
unequivocally regard it as Aphyosemion cameronense

The local guide asserted more than once that this stream flows into the Amvéné
(Rapbpa & PurzL: "Amvené"). It thus belongs to the same hydrographic sub-system as
the terra typica of Aphyosemion haasi.

Thisis confirmed by comparing the maps available to us and also by the coursetaken
by the streams in the area fished!
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On the following map the position of the terra typica of Aphyosemion haasi in the
distribution area of the "cameronense"-group can be seen.

The map at the bottom of page 337 then shows the finding places of killifish in the
vicinity of Zomoko and Oveng, as they have been known up to the present day.

Known Localities

Till now the only known localities are the terra typica (27 kilometres north-west of
Zomokao") and those already mentioned (" These striking fish from Zomoko..."), which
were caught by different collectorsin the mid seventies.

Unfortunately we do not have more precise information on the latter localities.
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Thisroad wasdriven on several timesaday by heavy timber lorries, right upto theearly
nineties. Sinceitsclosure, the African rainforest has been winning the narrow band back

An adult wild male of strain "PEG 93/16"
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The search for Aphyosemion haasi meant that the items needed for the collecting of
killies had to be carried in a rucksack
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Syntopic Killifish

In the first description, Rabpa and PurzL mention that they found Aphyosemion
herzogi inastream 4.5 kilometres away from theterratypica. They stressthat thesetwo
species are therefore sympatric (in the same region) but not syntopic (in the same
biotope).

In July 1993, in a small tributary of the Amvéné about 500 metres above the road
connecting Zomoko and Oveng, Passaro and Esert found some young Aphyosemion
herzogi but no representative of the" cameronense”-group (and unfortunately not atrace
of Aphyosemion haasi!).

We do not think that Aphyosemion haasi and Aphyosemion herzogi inhabit such
different biotopes, especialy since in January 1993 L ecros, CERFONTAINE and EBERL
were able to show that Aphyosemion cameronense and Aphyosemion herzogi (or
Aphyosemion spec. aff. herzogi) are syntopic near Labokall. Passaro and Eeert found
the same to be true near Tchimazok in August 1994.

If someone managed to fish more intensively the distribution area north-west of
Zomoko, we would learn more about the existence of Aphyosemion haasi and of any
killies which happened to be syntopic with it.

Description

Aphyosemion haasi is ablue representative of the " camer onense’-group, without the
Y ellow Blotch, but with both the medio-ventral band and the zig-zag band. Thefish has
an extremely high proportion of red in its colouration.

The deciding criterionwhichledRappba & PurzL to describeit asasubspecieswasthe
extreme width of the two bands. Their shape corresponds basically to the normal form
to be seen in Aphyosemion cameronense, but both bands are three to four times broader
than is usual with the other members of the "cameronense”-group.

In addition they merge as they pass from caudal peduncle to the caudal fin, as well
asat severa places between the beginning of the dorsal and the end of the anal fin. This
is a colouration feature that is otherwise unknown in the "cameronense"-group.

The red spots on the front part of the body form a relatively coarse and irregular
pattern. On the single specimen photographed one can see no clear tendency for long
rows of spotsto form.

Thedorsal fin hasvery large red blotches, which can assume aslightly longish shape
in the direction of the fin rays.

The caudal fin correspondsin essenceto the usual colour pattern; the longish streaks
are very broad.

The anal fin pattern isunusual. The basal areais dark red, there then follows a pale
blue area, and after that comes a broad sub-marginal red border and a pale marginal
band.

This colour pattern can be regarded as unique for the " Aphyosemion cameronense'-
group as known today.
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Relationships

Asthe several attemptsto find thisform again and import it alive have failed, we can
only go on the colouration of the single photographed male. The colour pattern of this
specimen leads us to place it close to Aphyosemion cameronense.

The only distinguishing characteristic that separates the two formsisthe width of the
red colouration features on the flanks and fins, and also the "percentage” of red
colouration.

Aphyosemion haasi can be easily distinguished from Aphyosemion mimbon and
Aphyosemion maculatum, since these two species lack both the medio-ventral and the
upper zig-zag band, as has been mentioned earlier. Despite the short geographical
distances between these species, we do not think it possible that Aphyosemion haasi
could be apopulation of Aphyosemion maculatumwith particularly bright colouration.

Separation from the other three "blue" forms presents no problems:

-Aphyosemion obscurumfrom theareaaround Y aoundé and Phenotype 1 from Mvilé
(also Cameroon) have the two red bands of normal width on the flanks. Between
them there are numerous red spots that form longitudinal rows.

-Phenotypes 6 and 8 have no red bands but the body markings differ considerably
from the usual colour pattern.

-Phnenotype 7 has a strikingly broad medio-ventral band, but the zig-zag band is
virtually nonexistent.

Diagnosis

Judging from the pictures in the first description, Aphyosemion haasi represents a
divergent form with thetypical colour pattern of Aphyosemion cameronense Thewidth
of the two bands on the rear part of the body, which in places merge with each other,
together with the generally extremely high proportion of red, especially on theanal fin,
make it possible to distinguish it from Aphyosemion cameronense.

When one examines the only photographed male, one can see striking differences,
that are asimportant as the features that have led to the description of other species (or
subspecies) of the "cameronense'-group in the past.

If there were several males with this striking colouration - this characteristic of the
broad bands and the coarse patterns on the fins would in this case prove to be constant
to some extent - there would, in our opinion, be no doubt that the taxon "haasi" would
have to be considered valid.

On the other hand, with just a single specimen, there is always the possibility that it
isjust one particularly red fish with exceptionally divergent colouring. In this case the
description of a subspecies or even separate species would not be justified.

The type locality and other localities for Aphyosemion haasi, for which we have no
more information, belong to the drainage area of the Amvéné, which is atributary of
the Okano.
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Collecting work near the terra typica in streams which also belong to the Amvéné
system has only produced Aphyosemion camer onense with the body colouration typical
of north Gabon.

A precise analysis of this taxon is not possible at present, as live material is not
available.

Discussion

Regrettably we do not have any information on how many specimens were caught
during the three collecting tripsin the mid seventies, whether they came from the same
stream, what their colouration was and to what extent individua males showed
variability.

Itwould beespecially interesting to know if therewere mal eswith narrower or broader
medio-ventral and zig-zag bands, and al so how common fish with thiscol ouration were.

If it were possibleto comparewildfish, thenthevalidity of thistaxon could be decided
within afew hours. The same would be possible if fish could be collected at the actual
terra typica or in the immediate vicinity.

In the latter case one would be able to say with greater certainty than now what the
representatives of the "cameronense”-group in the distribution area of Aphyosemion
haasi 1ook like.

Thethreevain attempts by GreLL, Lecros, CERFONTAINE, PAssaro and EBERL in recent
years show that thisundertaking would haveto be much better prepared. It isimpossible
tocover 27 kilometresonaroadimpassableto cars. Moreover it would behardly possible
to say when one has covered these 27 kilometres.

The condition of the closed road is getting worse by the day, but it is conceivabl e that
it could be ridden on by cross-country motor-cycles. But who isin the position to plan,
finance and even carry out such an undertaking?

We assumethat it will be extremely difficult to collect there in the near future. And,
astime goes by, the likelihood of anyone being able to collect there will diminish even
further. It will probably beimpossible now to check positively the validity of Aphyose-
mion haasi.

So we can only express surmises and specul ation on thisfish. These are based on the
study of the literature, the experience gained in the field and lastly on our personal
opinion:

The finding in the wild of such divergent males from the " cameronenseg'-group
excludes the possibility of it being an artificially produced hybrid. If there were
several specimensof thisappearance and al so several biotopesnot connected to each
other, thiswould point to the required stability of the colouration characteristics, as
can be seen on al the other representatives of the " cameronense’-group. Then the
taxon "haasi" would have to be regarded as valid. This would mean confirmation
of the first description by Rapba and PURzL.
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Wereitto bejust asinglefish, elevationto the status of subspeciesor distinct species
would not bejustified. Thenit would be necessary toinvestigatethe other specimens
from the same biotope and then establish what species the fish belonged to. In this
case the taxon "haasi" would prove to be a junior synonym of another species
(Aphyosemion cameronense) and would have to be rejected.

The present situation does not permit us to make a final judgement. It seems rather
that the "haasi riddle" will remain unsolved.

However, the presence of Aphyosemion cameronense "PEG 93/16" in an Amvéné

tributary on the right-hand side poses some questions:

-Why does such atypically standard coloured population of Aphyosemion camero-
nenseexistinalower tributary of thissystem, only about 20 kilometresfromtheterra
typica of so divergent afish as Aphyosemion haasi?

-Hasit been ableto stray acrossthe Amvénéitself to the north and north-west, to come
close to the terra typica of Aphyosemion haasi and encroach into its biotopes?

-How close do the two forms actually come to each other? This question could only
be settled by intensive collecting efforts along the old road.

-Is it conceivable that Aphyosemion haasi is a relict form in the upper part of the
Amvéné, which flows south, and that it is slowly being ousted by the dynamic
Aphyosemion cameronense?

-Which of the two forms would be the older one? Is it possible that the younger
Aphyosemion haasi hasdevel oped asamarginal form of Aphyosemion cameronense
(similar colour pattern on the flanks)?

-Was the holotype of Aphyosemion haasi just asingle fish, a"mutant” so to speak?
Then Aphyosemion cameronense would exist in the whole Amvéné area and
Aphyosemion haasi would be a junior synonym of Aphyosemion cameronense.

Infact we do know of onecaseinwhichadivergent form of the " cameronense'-group
isknown only from two localities very closeto each other: Amiet's Phenotype 1. Butin
contrast to Aphyosemion haasi, the "Mvilé" locality can be fished at present, and there
isin the hobby a pure population ("CGE 91/12").

Moreover there are examples of two different representatives of the " cameronense'-
group coming very close to each other: Bikok to the south of Y aoundé (Aphyosemion
obscurum and Aphyosemion cameronense in Amier, 1987) and Nsessoum between
Ambam and Ebolowa (Phenotype 2 and Aphyosemion cameronense in AmIET, 1987).

Lack of detailed information and live and photographic material meanswe cannot be
sure of thevalidity of thistaxon. Thisisall the moreregrettable asthisfish could be one
of the most beautiful representatives of the "cameronense'-group.

This aone would be ample reason, despite the problems described, for looking for
Aphyosemion haasi in its habitat!
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Aphyosemion maculatum "LEC 93/4"

History

In December 1975 Rabba and PurzL drove through Oyém and Mitzic to travel inthe
north of Gabon. On the N4 between K oumaméyong and Ovan they found some males
of an Aphyosemion form which had a particularly striking colouration pattern. Closer
investigation showed that meristic figures made it a member of the "cameronense'-
group. Itsdivergent body markingsjustified itselevation to the status of distinct species.

Subsequently it proved impossible to establish this strain brought back by Rabpa and
PURzL in the hobby. The Dutchman Jan Pap on his collecting trip found a new finding
place of Aphyosemion maculatum near Ebé to the west of Ovan. But this strain did not
last for long in the hobby either. Sporadic imports in subsequent years (for examplein
February 1986 by Barbin, LomearD and Houpu, "GBHL 86/18") aso failed to get this
species established in the hobby for any length of time.

It was not until 1990 that Barbara and Allan Brown managed to fish the terra typica
of Aphyosemion maculatum during their Gabon trip. They used Rabba and PurzL'sdata
to find the locality, and they were able to bring back this species with the locality code
"GAB 19/90".
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From the time of the import of the type specimens, this Aphyosemion was reckoned
to be a very difficult species, which it was supposed could only be bred in small
quantities.

Keith Fopen from Manchester managed to get going a stable strain from Allan
Brown's F, fish. He had no problems at all in breeding the fish! So it was that fish of
the F, generation arrived in Germany and the "GAB 19/90" strain has since been bred
regularly.

In July 1992 GreLL succeeded in bringing back a strain of Aphyosemion maculatum
from Matora between Lalara and Koumaméyong. This strain had striking yellow fins.

In January of the following year Lecros, CerroNTAINE and EserL brought back the
"LEC 93/3" population, which, like the "GAB" strain, quickly became established
among keepers of killies.

Six months later Passaro and EserL brought back to Germany from the vicinity of
Matora another strain with the code "PEG 93/14". This strain of Aphyosemion
maculatum has yellow fins and its position in the hobby also seems to be assured.

Another collecting trip by these two aquaristsin August 1994 resulted in many new
findings on this species and its distribution. Aphyosemion maculatum was found in
every stream fished to thewest of Ebé, sointhewild itisacommon species. In addition
a third locality for the "yellow" form of Aphyosemion maculatum was found in the
village of Lolo | ("PEG 94/17").

First Description

Dr Alfred Rappa & Eduard PurzL: "Cyprinodontiden-Studien in Gabun, Il. Nord-
gabun”, Aquaria, 24, 1977, pp 21-31.

M eaning of the Specific Name

Wishing to emphasize the striking characteristic of the pattern of blotches on the
males, the authors of the first description based the specific name on the Latin word
"maculatus, maculata, maculatum", which can be translated as "spotted, blotched".

For the generic name Aphyosemion the neuter form "maculatum” had to be used.

Terratypica

"...collected on 11.12.1975 at 16.20 in astream in therainforest on the National Road
No 4 from Koumaméyong to Ovan, 33 km E Koumaméyong and 20 km W Ovan, fixed
on 18.09.1976 after being kept in the aquarium."

Thistoo is a case of extremely precise data on the type locality. The National Road
No 4 (N4 for short) leadsfrom the crossroads near LalaraviaK oumaméyong, Ovan and
Makokou to the east. The distance from Koumaméyong to Ovan comes to 52 to 53
kilometres.Rappa and PurzL had comefrom Mitzic and Lalaraand discovered the 36th
locality of this collecting trip (code "G 75/36") 33 kilometres east of Koumaméyong.
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Inthefirst description Rabba and PurzL mention the presence of Diapteron georgiae
and aClariasspecies. On page 26 they give, along with someother localitiesof thistrip,
atable with the following readings for the terratypica of Aphyosemion maculatum: pH
6.4; electrical conductivity 20pS; 0.5°dGH; 1.6 mg Ca?*/1; 1.2 mg Mg?/1. In addition
further chemical characteristics of the water were given, such as the iron content, the
use of potassium permanganate and the concentration of various substances.

Synonyms

Therelatively recent discovery of this species, together with itsvery clear definition,
has meant that to our knowledge no synonyms have been used to date.

Meristics
Rabpa and PurzL deposited a holotype (adult male), an allotype (female) and seven
paratypes from the terra typica. They found the following data:
D=13
A=16
D/A =1/7to 1/8
Sq.l. = 30+2
The authors of the first description were able to find slight variations: the number of
dorsal rays cameto 13 on four fish and 12 on four others. One specimen had 17 rayson
the anal fin, whereas the other seven specimens had 16. The number of scalesin a
longitudinal series was even found to be 32+2 on some specimens.

Karyotype
Not known or rather not investigated.

Geographical Distribution

Aphyosemion maculatum inhabits a very small distribution area in north Gabon on
the southern distribution frontier of the "cameronenseg'-group. Itsfrontiers can only be
given asaong the Lalara-Ovan road. To the north there are no passabl e roads and along
the Koumaméyong-Booué road there are scarcely any suitable streams.

It isinteresting that Aphyosemion maculatum isreplaced to thewest (Lalara) and also
to the east (Ebé) by Aphyosemion cameronense, but within this area Phenotype 5 is
found. One has the impression that this representative of the "cameronense’-group (at
least along the N4) separates the classic form and the form with the yellow fins (M atora
and Lolo I).
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With the following map we wish to show that Aphyosemion maculatum has a very
small distribution area on the southern edge of the "cameronense"-group:

For a long time the known localities led people to suppose that Aphyosemion
maculatum and the "normal Aphyosemion cameronense” alternated or replaced each
other repeatedly but without any real regularity along the La ara-K oumaméyong-Ovan
road.

It was not until the last few years that collectors discovered that the Aphyosemion
maculatum populationsin the west (i.e. in the Lalaradirection) differ from thosein the
east (in the Ovan direction), and the popul ations of the "cameronense”-group between
these two "colour forms' were wrongly (or for the sake of convenience?) called
Aphyosemion cameronense (see also "Phenotype 5 from Koumaméyong").

The map on the following page shows the distribution of Aphyosemion maculatum
asit is known today.
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According to Rabpba & PurzL (1985, page 30), the most westerly locality of
Aphyosemion maculatum lies "10 kilometres west of Lalara on the road to Ovan". In
fact, however, Ovanis situated to the east of Lalara, so thereis probably some mistake
here.

Unfortunately it is not said whether this locality lies ten kilometres to the west of
Lalara on theroad to Ndjolé (in alower tributary of the Amvéné?) or whether it isten
kilometres east of Lalara near Laboka or Yen.

Themost easterly locality known to date was discovered by Lecros, CERFONTAINE and
EserL just a few hundred metres from the western outskirts of Ebé near Ovan. This
population has the code "LEC 93/4".

It is not possible to establish the distribution frontiers to the north and south of the
N4 at present, as there are no passable roads into the forest there. The localitiesin the
west lieinthe drainage area of the M endoué, which runsnorth-west into the Okano. The
eastern localities belong to the Mva, which flows south-east into the Mvoung. So we
have here two systems separated from each other.

Known Localities

" GBHL 86/18" referstotheonelocality of BArpIN, Houbu andL omsARD'strip, whose
position is given as "14 kilometres west of Ovan on the road to Koumaméyong". In
February 1986 Aphyosemion maculatum was discovered along with Aphyosemion
punctatum, Diapteron georgiae and Epiplatys neumanni - four killifish speciesin one
biotope.

We do not know from where in Ovan the distance was measured from, and there is
also alack of further information, so we cannot give accurately the geographical co-
ordinates. After its import this strain did not last long in the hobby.
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In this stream about 500 metres north of the village of Matora the male shown below
was found

An adult wild Aphyosemion maculatum "PEG 93/14"
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"GAB 19/90" is alocdlity on the Koumaméyong-Ovan road, which, according to
Brown (pers. comm. September 1992), ought to be the actual terratypica. Coming from
Koumaméyong, the collectors had travelled 33 kilometres east when they came across
a stream with Aphyosemion maculatum. We can only estimate the geographical co-
ordinates. On several occasions Passaro and EserL were able to find Aphyosemion
maculatum to the east of the terratypica (see also " PEG 94/13" and " PEG 94/14").
Wethereforeconsider the'Y é él €' stream between M élanéand Souganlamto betheterra
typica: 12°01' E and 00°19' N at 453 metres above sea level. This strain is well
distributed in the hobby.

" GBG 92/23" isthecodefor the popul ationthat wasdiscoveredin July 1992 by GreLL
in a stream which crosses the Lalara-Koumaméyong road in the village of 'Matora
(11°42' Eand 00°17' N, at about 500 metres above sea level). Diapteron georgiae was
found as well as Aphyosemion maculatum

We do not know if this strain is till in the hobby.

"Ebé" isalocality mentioned by WiLbekamp (1981: 22), the caption to the picture
says. "In the rainforest of north Gabon Aphyosemion maculatum is found near the
village of Eb€". Jan PAP's photograph shows a sluggish stream and a small log canoe.

Presumably thisisthe locality that PAP found during his Gabon trip in 1980 ("GJP
80"). We have no further information about this locality or the distribution of this
population. Thereisnow no "GJP 80" strain of Aphyosemion maculatumin the hobby.

"LEC 93/4" isafinding place near Ebé twelve kilometres from Ovan on the road to
Koumaméyong. After catching Aphyosemion cameronense in Ebé itself, Lecros,
CerrFoNTAINE and EgerL tried to find Jan PaPs old locality. In thisthey were helped by
the villagers, who showed them a stream not more than about 400 metres west of the
end of the village. This stream crosses the road from north to south (see also the map
on page 282). We calculate the geographical co-ordinates of the village of "Ebé" to be
12°06' Eand 00°20' N. We cannot givethe height above sealevel accurately. The stream
fished at that time belongs to the system of the Mva, which runs south-east into the
Mvoung and then into the Ivindo.

Aphyosemion maculatum was the only species of killifish. Also to be found in large
numbers were barbs, small characins, tadpoles, shrimps and water insects. This strain
came to be fairly widely distributed in the hobby.

"PEG 93/14" refersto the fourteenth locality of Passaro and EserL's July 1993 trip
to Gabon, which has already been mentioned several times. The locality isin Mato-ra,
18 kilometres west of the crossroads in Koumaméyong. Coming from the Booué (and
thus also from the Koumaméong) direction, they wanted to try to confirm the presence
of Aphyosemion maculatum with yellow fin margins (see also " GBG 92/23").

In Matorathe villagers could not remember GreLL being there or hislocality on the
road. So the collectors were shown a stream to the north of the village, where
Aphyosemion maculatum was to be found in large numbers. Diapteron georgiae was
also found to be present, but there were only a few specimens.
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The name of the stream visited at that time is not known, but the locality lies in the
drainage area of the Mendoué, which runs north-west into the Okano.

This strain has since been bred and distributed among aquarists who are keen on the
smal Aphyosemion species.

"PEG 94/13" isastream 15 kilometres west of the bridge in Ovan near the village
of Messé (11°5' Eand 00°20' N), which crossestheroad from north to south. The stream
isasmal tributary of the Mva, which itself is about three metres wide. Aphyosemion
maculatum was found together with Diapteron georgiae. No specimens of this
population were brought back.

"PEG 94/14" refers to the next finding place 18 kilometres west of the bridge in
Ovan. The 'Messe' stream crosses the road between the villages of Messeé and Mélané
from north to south and belongs to the same system as the previous locality.

The geographical co-ordinates are 12°3' and 00°20' N. We have not been able to
determine the height above sea level.

This strain of Aphyosemion maculatum was brought back, so it ought to be available
to the enthusiast.

Syntopic Killifish

Aphyosemion punctatum

Diapteron georgiae

Epiplatys neumanni

The western distribution area of Aphyosemion maculatum between Lalaraand Lolo
has not been adequately investigated. In theory new findings on syntopic killies might
be expected.

Theonly known speciesthereto datei sAphyosemion camer onense; these speciestend
to replace each other rather than occur in the same stream.

At the present time there are no reports of a semi-annual species from the subgenus
Raddaella occurring here. In the past it has only been found to the east of Ovan.

Description

Both the external appearance and the meristics suggest that Aphyosemion maculatum
should be placed in the " cameronense'-group, even if some important features of the
body colouration are absent.

We can recognise two "colour forms', which we have said are separated from each
other.

In both the eastern and western forms the basic colour corresponds to the metallic
blue-greenwhichisusual for thisspeciesgroup. Ontheanterior half of thebody wefind
the pattern of red spots developed as in the other forms.

On the rear part of the body there are a large number of dark red blotches, which
partially merge into each other and can form vertical bands.
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The dorsal fin isashimmering metallic blue-green and has numerous dark red spots
and interradial streaks.

The anal fin hasavery narrow white or pale blue marginal band, joined by ared sub-
margina band. The inner part of the fin is covered with large irregular red blotches,
which spread into the sub-marginal border.

The markings on the caudal fin correspond basically to the usua pattern found inthe
other representatives of the "cameronense'-group. The only difference is that in the
central areawe find quite large spots to irregular blotches which on occasions tend to
assume an extended shape in the direction of the fin rays. The two marginal bands of
this fin are whitish to pale blue, but on the eastern forms they are never yellowish.

On the other hand the western form has a constantly high proportion of yellow in the
unpaired fins. The body markings correspond in all important respects to the pattern of
the populations around the terra typica.

Thedorsal and anal fins have ayellow marginal band. The upper and lower bands of
the caudal have the same colouration.

Asthe upper and lower area of the caudal differ markedly from the ground colour of
thefin, one hastheimpression of extended pointsto the fins. However, itisinfact only
the ana fin that has along extension at the posterior end.

The following drawings represent schematically the colouration patterns of the
eastern and western populations:
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A male of the "LEC 93/4" strain, with relatively few red blotches

Relationships

The absence of the Yellow Blotch prevents this species from being placed in the
"yellow" group. So we can immediately place it with the "blue” forms.

However the blotch markings ("maculatum” = blotched!) justify the setting up of a
separate group, in which we could also include Aphyosemion mimbon.

Aphyosemion maculatum needs to be differentiated only from Aphyosemion mimbon
from the'Monts de Cristal’. The localities situated closest to each other are Matoraand
M édouneu, which are 135 kilometres apart asthe crow flies. Until now the only member
of the group found along the Lalara-Mitzic-Sam-M édouneu road have been Aphyose-
mion cameronense or Phenotype 8 in a small area to the west of Mitzic. Essentialy
therefore it is the species Aphyosemion cameronense which separates the only two
blotched representatives.

Both species have in common the large red blotches on the flanks, but the unpaired
fins of Aphyosemion mimbon have a completely different colouration:

-Thedorsal hasayellowish ground colour and in many popul ationshasared mottling
pattern; but there are also strains with a uniformly yellow dorsal fin.

-Theanal finisextremely variable; it can be pale blue with red dots or it can have a
bright yellow marginal and red sub-marginal band; in addition specimens have been
found with a completely yellow anal fin.

-Thecaudal fin alwayshasan upper and lower yellow marginal band; the central area
is dark red with blue dots.
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Diagnosis

Aphyosemion maculatumis another "small" species on the southern edge of the "ca-
meronense’-group, into which it must definitely be placed despite the divergent mar-
kings (Rabba & PurzL in the first description and all subsequent authors).

Thiswell defined species can be split into two colour formsin different hydrographic
systems (Okano-lvindo and Mvoung-lvindo). The populations in the vicinity of the
terratypicabetween the 'Y élélé stream and Ebé are called blue-red. The three popul a-
tions known to date near Matora and Lolo have yellow margins in the unpaired fins.

Between the two colour formsthereisagap of 34 kilometres asthe crow flies (Lolo-
Yéléé). In this area Aphyosemion cameronense (Djidji) and Phenotype 5 have been
found.

Both to the west (Lalara, reported by Hueer) and to the east (Ebé, "LEC 93/3"),
Aphyosemion maculatum is replaced by Aphyosemion cameronense. This situation is
shown in more detail on the two maps on page 355.

Aphyosemion maculatum is separated geographically from the similarly coloured
species mimbon (near the source of the Komo) as both species occur in different hydro-
graphic systems. In addition there are clear differences in the colouration of the un-
pairedfins. Thetwo speciesweredescribed at about the sametime, and any theoretically
conceivable synonymy would be impossible to support with any logical argument.

Discussion

In our treatment of Aphyosemion maculatum we have seen that this is a distinctly
divergent species with a small distribution area in the southern frontier region of the
"cameronense'-group.

Between Lalara and Ovan we find three forms in a very small area - Aphyosemion
cameronense, Aphyosemion maculatumand Phenotype 5. To date no transitional forms
or natural hybrids have been observed.

I'n our opinion this supports the theory which considers this species group as highly
polymorphic and makes a clear distinction between the individual forms (here
phenotypes).

More work needsto be done on the distribution area of Aphyosemion maculatum and
its relationship with that of these three forms. This could result in an increase in our
knowledge of the dynamics of the "cameronensg'-group and in speciation.

Crossing experimentswith geographically closepopul ationsof thethreeneighbouring
forms would help to find further barriers. This could not only confirm the already
accepted specific status of Aphyosemion maculatum; in addition it might provide
arguments for separating the form we call here Phenotype 5 from Aphyosemion
cameronense (and all other representatives of the "cameronense”-group). Finaly this
would lead to Phenotype 5 being raised to the level of species (ashas aready happened
with Aphyosemion amoenum and Aphyosemion halleri).

Page 354 The" Aphyosemion cameronense” -group



Aphyosemion maculatum Rappa & PURrzL, 1977

The" Aphyosemion cameronense” -group Page 355



Aphyosemion mimbon Huger, 1977

Aphyosemion mimbon "LEC 93/18"

History

During several collecting trips in the seventies, German and Austrian aquarists
travelled from Libreville to the transitional area between the coastal plain and the
'‘Monts de Cristal' in north Gabon. But at that time the only fish brought back were
species like Aphyosemion striatum and Aphyosemion microphtalmum (Aphyosemion
escherichi?) from the area around Song and "Atogafina’.

It was not until August 1977 that Jean Henri Huser penetrated further into the so-
called Crystal Mountains, where hefound avery divergent form from the "cameronen-
se"-group. Thisfishwasfound near Akoga, in astream 16 kilometreswest of M édouneu
and also near the M édouneu Catholic Mission. After doing research on thesefishHuser
described this new species as Aphyosemion mimbon.

Some of the wild fish were successfully used for breeding by Maurice CHaucHE.
However these strainsdid not get distributed among aquaristsand so were subsequently
lost to the hobby.

For along time this species was not seen in the aquarium until January 1986, when,
asalready mentioned on page 241, the specieswassuccessfully reintroduced by WAGNER
and WENDEL.
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In July 1992 GreLL succeeded in bringing back to Europe two strains of Aphyosemion
mimbon from the area to the west of Médouneu.

In January of the following year Lecros, CerrFoNTAINE and EBerL passed through
Médouneu on their way from Sam and were a so able to bring back two strains of this
species and subsequently distribute them among aquarists.

Towardsthe end of their stay in Gabon in February 1994 ("GEB 94"), Thomas BLum
and Wolfgang EserL went on atwo day trip into the Monts de Cristal, getting asfar as
Edoum. They discovered further localities of Aphyosemion mimbon, and again livefish
were brought back.

Finally, in August of the same year, Passaro and EBerL were ableto do likewise and
at the end of the "PEG 94" trip investigate more closely the distribution area of this
species. They too managed to bring back live specimens.

At the same time the distribution frontiers of Aphyosemion mimbon were determined
both to the north-east (with Aphyosemion cameronense) and to the south-west (with
Phenotype 6).

First Description

Jean Henri Huger: "Une chaine de deux Aphyosemion sympatriques dans les monts
de Cristal, Gabon, avec description d'une espéce nouvelle: A. mimbon n. sp.", Revue
francaise d'Aquariologie 1, 15th June 1977, pages 3-10.

M eaning of the Specific Name

In selecting aname for this species, Huser chose the word used by the inhabitants of
north Gabon intheir languagefor all small fishintherainforest streams, which weclass
as killifish.

He recounts this in the first description of Aphyosemion mimbon as follows:
"Signification du nom d'espéce. Mimbon est e nom vernaculaire donné aux Poissons
du genre Aphyosemion par le peuple Fang qui acolonisélenord et le nord-ouest (région
del'estuaire) du Gabon. Le singulier étant "m'bon”, il faut prononcer le nouveau nom
en placant I'accent tonique sur la deuxieme syllabe".

This can be trandated as follows: "M eaning of the specific name. Mimbon is the
local name given to the fish of the genus Aphyosemion by the Fang people, who have
settled in the north and north-west (estuary region) of Gabon. The singular is"m'bon".
The new name should be pronounced with the stress on the second syllable".

In fact one of the authors, during several trips to Gabon, has found that the word
"m'bon" is used from Makokou through Mitzic and Oyém to the frontier and on into
Cameroon, and also around Sam and Médouneu to the coastal plain. The word is used
to differentiate the killiesfound in the streams from the other fish present. For the Fang
people the term includes not just the Aphyosemion mentioned by Huser but also the
Diapteron, Epiplatys Raddaella and the lamp-eyes as well.
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Terratypica

"Locaitén® 54". Thisisthe 54thlocality of J.H.Huser's Gabontrip, which he stopped
at on 29.08.1976.

On page 4 of the publication there follows a description of this locality in French:
"Village de Akoga, a environ 55 km de Médouneu. Petit ruisseau assez courant en
arriére des cases, qui se jette dans la Mvé, 150 m plusloin."

This could be trandated as: "The village of Akoga, about 55 kilometres from
Médouneu. A small, fairly fast flowing stream behind the huts, which 150 metresfurther
onflowsintotheMvé." Thusthetypelocality isvery accurately described. We makethe
geographical co-ordinatesto be 10°29' E and 00°52' N at an estimated 530 metresabove
sea level. The map on this page shows the position of Akoga.

In this area the road runs near the Mvé (Mveng), which after a few kilometres runs
into the Mbé, which flows to the south-west and joins the Komo.

Huser then gives a comprehensive description of this finding place: "V égétation
dense sur les bords, fond sableux avec des zones a forte concentration de feuille, eau
|égérement brune. Caractéristiques le 29 ao(it a 9 heures: température de I'eau 20.8°C,
de l'air 22°C, pH 6.4, DH 0.2. Avec une espéce de Barbus et des Grenouilles, deux
Aphyosemion sont a nouveau sympatriques. Laforme "bleue" est moins abondante que
laforme "jaune".

Thisis atranglation of the quotation: "Dense vegetation on the banks, a sandy base
with parts having a heavy concentration of leaves, water slightly brown. Readings on
29th August at 9 am.: water temperature 20.8°C, air temperature 22°C, air temperature
22°C, pH 6.4, 0.2 dGH. Along with a barb species and some frogs, two Aphyosemion
are again sympatric. The "blue" form is less numerous than the "yellow form".

Huser describes Aphyosemion mimbon in his publication from page 8 onwards. It is
Aphyosemion mimbon which he calls the "blue" form, while the "yellow" form is a
representative of the "herzogi"-group, but not Aphyosemion herzogi itself.
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Synonyms

LiketheAphyosemion speciesdescribed earlier, Aphyosemi on mimbonwasdiscovered
relatively recently. Thisfact, together with the precise description of thisspecies, means
that to date no synonyms have been used.

Meristics

Huger deposited a holotype (amale) and 23 paratypes (males and females) from the
terratypicaand from localities 52 and 53. He used atotal of nine specimensto provide
the following figures:

D=13-14

A =16-17

D/A = 1/7 (once) to 1/8 (1/9 once)
Sql. =30-32+ 2

According to Huser's data, 15 other specimens preserved at the time of the first
description were not examined.

Karyotype

Not known or notinvestigated. Aphyosemion mimboninhabitsquiteal argedistribution
areain north Gabon compared to the other representatives of the " cameronense’-group
(except for Aphyosemion cameronense, of course).

Itisinteresting that thisisvery unlikely to be aspeciesat the edge of thisgroup. What
can be said is that Aphyosemion mimbon is replaced by Aphyosemion cameronensein
the west and north-west and by Phenotype 6 in the south-west. In addition we suspect
that there is another representative of the "cameronense”-group in Equatorial Guinea
which takes over from this species to the north and north-west.

Future collecting work in the south of Equatorial Guinea could provide more
information in this respect.

Aphyosemion mimbon exists in the hydrographic systems of the Komo and the Mvé
(Mveng) in the west of the 'Monts de Cristal'.

Thelocalitiesknowntodatelieexclusively along theroad from M édouneuto thewest.
If more roads were to become passabl e, then our knowledge of the distribution area of
this species, especially to the south-east and the north-west could be extended quite
considerably.

The most south-westerly locality found has been near the village of Ntom two
kilometres south of Akoga ("GEB 94/27"). The most north-westerly lies near the
Médouneu Catholic Mission (J.H. Huger's locality No. 52).
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On the following map we intend to show the distribution area of Aphyosemion
mimbon, asitisknown at present, in relation to that of thewhole" cameronense'-group.

It should beborneinmind that so far no collecting work hasbeen possibleto thenorth-
west of the Akoga-Médouneu road.

The map on the following page is meant to show in enlarged form the area between
Médouneu and Ntom. At the same time, we have included the localities known to date
of the neighbouring representatives of the " cameronense”-group. which areto befound
on the frontiers of Aphyosemion mimbon'’s distribution area.

As can be seen on the map, Aphyosemion mimbon and Aphyosemion cameronense

(upper tributaries of the Abanaga) and Phenotype 6 (area near the source of the Song)
can come very closeto each other, even if they inhabit different hydrographic systems.
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Known Localities

"JH 52" isthe code used by Huger (1994, page 228) for the first of atotal of three
localities of Aphyosemion mimbon from his trip in August 1976.

On 28.08.1976, in the vicinity of the Catholic Mission of Médouneu ("en contrebas
delamission catholique"), he had found a small marshy stream with very clear water.
The stream belongs to the system of the Mvo, atributary of the Abanga (" Petit marigot
aeau tres claire de lariviére Mvo, affluent de I'Abangha’).

The geographical co-ordinates of thislocality are given by Huger (0p. cit., as quoted
above) using adifferent method of measuring (!) as"10.79 E and 01.02 N". On our maps
we read the position as 10°46' E and 01°01' N.

The stream Huser callsthe'Mvo' could be the one marked as'Nyo' on our maps. The
Nyo is a stream that feeds the Komo. We do not think it possible that it could belong
to the upper Abanga (Abangha); see also page 259, " PEG 94/42"!

Aswell as Aphyosemion mimbon, Huser found Aphyosemion spec. aff. herzogi and
aso Ctenopoma spec., Clarias spec. and Barbus spec.

He says this biotope is "trés favorable aux Aphyosemion”, or, in English, "very
favourable for Aphyosemion”. Accordingly these killieswere very numerous ("ils sont
abondants").

Fish of this strain were brought back alive and then photographed by Maurice
CHaucHE (a picture is published on page 6 of the first description), but they did not
survive for long in the aquarium.
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"JH 53" is the next locality, which Huser discovered 16 kilometres west of
Médouneu on the road to the coastal plain and Libreville: "A 16 km de M édouneu, sur
laroutedeLibreville, mare marécageuse acourant tréslent, située 100 m apréslariviére
Mva et & 500 de Nkinnen".

This says that it is a body of sluggish, almost standing water near the village of
"Nkinnen", whose geographical co-ordinateswe maketo be 10°41' E and 00°58' N. On
our mapsthe spellingis"Nkinén". Thereasonably large streamisonly 100 metresfrom
the village, and Hugeer callsit the "Mja" (Mia); it flows into the Komo.

The water was noted for its high temperature (23°C), the muddy base and the strong
smell of decay, which can be attributed to the storage of manioc in the river.

Aphyosemion mimbon was the only killifish, but aCtenopoma speciesand acharacin
were found to be present.

This strain too has disappeared from the aquarium.

"JH 54" finally istheterratypicanear Akoga. Itslocation hasalready been explained
in detail on page 358. Hueer (1994) gives the geographical co-ordinates he took as
"10.48 E and 00.82 N". Like the two other strains, this one is also no longer available
in the hobby.

"GWW 86/30" isthe Aphyosemion mimbonlocality that Peter WacNeEr and Roland
WenpeL discovered "three kilometres from Médouneu" on 10.01.1986. As we do not
know where they took their measurement from in Médouneu, we cannot say wherethis
stream is exactly. We take the geographical co-ordinatesto be 10°44' E and 01°01' N.
The stream could be a small tributary of the Komo near Etsameyong.

Aphyosemion mimbon was the only killifish present.

This strain is still widely distributed among killifish enthusiasts - not least because
of its beauty and thanks to the efforts of WaGNER and WENDEL.

"GBG 92/35" and" GBG 92/36" inGreLL (1993b, pp 2 and 3) refer totwo localities
west of Médouneu visited by GreLL in July 1992. We know nothing about the precise
location of these finding places nor if the popul ations are distributed among aquarists.
At the second locality the second killifish species present was Episemion spec.

"LEC 93/18" was stopped at by L Ecros, CERFONTAINE and EBerL on 12.1.1994 at 5
p.m. ThisisHuser'slocality "JH 53". 16 years after Huser collected there, hisreadings
on the composition of the water were totally confirmed. Lecros found the water
temperature to be 23.2°C, the pH 5.7 (!) and the nitrite content 0.5 milligramme!

This strain has become widely distributed in the hobby.

"LEC 93/19" refers to the 'Fini' stream near Avang, 35 kilometres west of the
outskirts of Médouneu. The inhabitants themselves said the distance to this town was
"PK 36 Médouneu". The geographical co-ordinates are 10°34' E and 00°54' N at about
600 metres above sea level.
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The Fini liesto thewest of thevillage. It feeds the Ndoubou, which flows south-west
into the neighbouring Mbé. On 13.01.1993 at 7 am., thefollowing readingswere taken:
water temperature 20.9°C, air temperature 18.6°C, el ectrical conductivity 18 uS, pH 6.3
and total hardness 0°dGH.

Alongside Aphyosemion mimbon, the collectors found Aphyosemion spec. aff.
herzogi, Barbus jae, Slurus spec. and a characin species.

This strain has also been spread around the hobby.

" GEB 94/25" refersto the'Oyab’ stream about one kilometre north of Edoum, which
was fished by BLum and Esert on 19.02.1994 at about 7 am. The geographical co-
ordinates are 10°39' E and 00°57' N. The height above sea level cannot be given with
sufficient accuracy.

The Oyab flows south into the Mia and is thus a western tributary of the Komo.

Aswell asavery large number of Aphyosemion mimbon, afew Aphyosemion spec.
aff. herzogi were also found, together with a single specimen of Episemion spec. The
first two species mentioned were brought back alive. The third specieswas not brought
back until six months later (see also " PEG 94/43").

" GEB 94/26" isal so near Edoum, but not by theroadside. Thevillagershad said they
would be happy to take the collectors along an approximately two kilometre walk
through the forest to a stream north-west of Edoum, where Aphyosemion mimbon and
again Aphyosemion spec. aff. herzogi were to be found.

These two strains were a so brought back alive.

"GEB 94/27" findly refers to the third and last finding place of this trip in which
Aphyosemion mimbonwasfound. Onthejourney back to Librevillethecollectorspassed
through Akoga, so that they could fish two kilometres south-west near Ntom in the
‘Mboum' stream, asmall tributary of the Mveng. After about akilometrethe Mveng runs
into the Mbé. Here too Aphyosemi on mimbon and Aphyosemion spec. aff. herzogi were
to be found together, but no live specimens were brought back.

"PEG 94/43" isthe code for thisrepeat visit to the Oyab stream near Edoum; it had
been visited on 20.08.1994 ("GEB 94/25"). The aim was not so much to catch
Aphyosemion mimbon or Aphyosemion spec. aff. herzogi, of which only quite small
specimenswere present. Moreimportantly, it was possibleto catch aform of Episemion
in greater quantity, where six months previoudly, despite intensive efforts, just one
young fish had been found. Breeding si ze specimensof both sexesof thisdivergent form
of Episemion callipteron were brought back successfully.

"PEG 94/44" referstothe'Ndoubé stream near Nzog Bour 13 kilometres south-west
of Edoum and 31 kilometresfrom M édouneu. The geographical co-ordinatesare 10°36'
E and 00°54' N. The height above sealevel cannot be given. Thislocality too liesinthe
drainage area of the Ndoubou and thus bel ongs to the eastern drainage area of the Mbé.

Aphyosemion mimbon wasthe only killifish species present, and live specimenswere
brought back, so this strain should be distributed among aquarists.

The " Aphyosemion cameronense” -gr oup Page 363



Aphyosemion mimbon Huger, 1977

" PEG 94/45" isthe'Fsinen' stream near Avang, 18 kilometres south-west of Edoum.
0On 20.08.1994 Aphyosemion mimbon was again found to be the Aphyosemion species
present. The geographical co-ordinates and also the data on the locality belonging to a
hydrographic system correspond to the information given about locality "LEC 93/19".

Live specimens were also brought back of this strain.

" Ottomitan" isthenameof astream near Médouneu airport, whereHervéGonin was
able to find Aphyosemion mimbon and an Episemion form which cannot be identified
more closely. The French killie enthusiast had spent histime in Médouneu from 3rd to
7th March 1983 investigating the streams around this town for fish.

Unfortunately this strain is no longer available in the hobby.

Syntopic Killifish

Aphyosemion spec. aff. herzogi

Episemion spec.

Over the years the distribution area of Aphyosemion mimbon has become relatively
well known. There should not be any further syntopic killies - at least along the road
from Médouneu via Akoga to the coastal plain.

Just the hope of decent roads being built in the future in the west and east, together
with successful planned collecting trips in the south and south-east of Equatorial
Guinea, give grounds for the supposition that further killies might be found alongside
Aphyosemion mimbon.

The presence of lamp-eyes of the genus Plataplochilus on the western edge of the
MontsdeCristal (Mélaand Song, seea so "L EC 93/22" under the section on Phenotype
6) could, purely theoretically, stretch alittle further north-east to Aphyosemi on mimbon.
To date, however, no lamp-eyes of any kind have yet been found there.

Description

Aphyosemion mimbon is probably the species which differs most from the other
representatives of the "cameronense'-group in the colour pattern of the males. Aswe
have already seen with Aphyosemion maculatum, these two species lack some of the
important characteristics of the body colouration of this species group.

A striking feature is that of the large dark red blotches on the flanks. Their number,
size and shape vary considerably from individual to individual, as well as from
popul ationto popul ation. Aswith other membersof the" cameronense”-group, numerous
red dots lie on the front part of the body. These appear to produce two to three parallel
rows. As with Aphyosemion maculatum, one can see a tendency for blotches to be
produced in vertical formation over a bluish background.

The ground colour of the dorsal fin is aways yellow. Red spots or longish blotches
can be present in greatly varying numbers and size. We know of specimens with
completely yellow to ailmost red dorsal fins.
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The ana fin too varies a great deal in colouration. It can be uniformly yellow,
uniformly red or marked with ayellow marginal and adark red sub-marginal band. On
occasions the basal region of the fin is pale blue. Frequently within a strain males are
to be seen with anal fins differing greatly from each other.

The pattern of markings on the caudal fin can be said to betypical inthis species: two
very broad marginal bands bound the central area, which is marked dark red with just
afew pale blue spotsand streaks. Occasionally specimensoccur onwhichanarrow pale
blue band runs between the bands and the central area. This narrow band is at the most
a seventh or eighth of the width of the outer bands.

The following drawing represents a standardised mal e of Aphyosemion mimbon with
auniformly dark red anal fin. The lower drawing shows the other two colour patterns
of thisfin.
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Relationships

In the earlier discussion of Aphyosemion maculatum it was made clear that Aphyo-
semion mimbon does not belong to the "yellow" group, but it can be placed in the
"blotched" group.

The two species have already been seen on page 353 to be separated from each other
both geographically and in the colour pattern of the males. Here wewould like to make
the further observation that the caudal fin of Aphyosemion mimbon is always coloured
in ahorizontal symmetrical fashion, whereasin the purely blue strains of Aphyosemion
maculatum the upper marginal band is always less developed and narrower than the
lower one. This is not true, however, of the western populations of Aphyosemion
maculatum with yellow bands on the fins.

The following drawing is intended to show the differences between a typical
Aphyosemion mimbon caudal fin and atypical caudal fin of Aphyosemion maculatunt

Diagnosis

In recent years Aphyosemion mimbon has been investigated intensively, so that its
distribution frontiers and the colouration of the males are relatively well known.

Despite clearly recognisable "peculiarities’, this species must be included in the
"cameronense”-group. It is perhapsthe species which fitsleast easily into asystematic
arrangement of this species group.

It is noteworthy that in north Gabon, in the southern area of the "cameronense”-
group, there are two forms regarded as distinct species which have irregular dark red
blotchesontherear part of theflanks. Both species seem to betherepresentatives closest
to each other both geographically and in their body colouration.

Differences however are seen in the high proportion of yellow in Aphyosemion

mimbon and in the varying patterns of markings in the unpaired fins. Placing the two
formstogether in one species does not seem feasible, neither hasit ever been discussed.
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Discussion

Whenthemembersof the" camer onense'-group are compared, Aphyosemion mimbon
strikesone asthe speciesthat differsmost from the general appearance of thesefish. For
this reason, since the first description in 1977, its validity has never been questioned.

Dueto theirregular red blotches on the flanks of the males, Aphyosemion mimbonis
often called the "yellow" form of Aphyosemion maculatum. Thisis supposed to signify
the close relationship between the two forms.

Thisdescription of therelationship can be thought of as perfectly understandable, but
we do not share the view that the two species mutually replace each other. In any case
the distribution areas are clearly some distance from each other, and Aphyosemion
cameronense separates the two species.

Thought should be given rather to how two representatives of the "cameronense”-
group were able to originate in the southern frontier area and at the same time develop
such as striking feature as the "red blotches'. Certainly Aphyosemion mimbon and
Aphyosemion maculatum are more closely related to each other than to any other
representative of this species group.

The crucia question is whether their distribution area used to be joined and the
geographical separation caused by other fish, presumably by Aphyosemion cameronen-
se. Climatological or geological influences could also be the cause of this phenomenon
in this case.

Genetic research could indicate whether the two "blotched" species are older or
younger than Aphyosemion cameronense. If this were to be done, all the forms around
Aphyosemion mimbon and Aphyosemion maculatumwould have to be compared with
each other: Phenotype 6 west of Aphyosemi on mimbon, Aphyosemion camer onense east
of Médouneu and west of Matora, Phenotype 5 between the "blue" and the "yellow"
forms of Aphyosemion maculatum and finally Aphyosemion cameronense from Ebé
(and to the east of it in the direction of Ovan).

Wethink it conceivablethat there used to exist ablotched form in north Gabon which
was split into two distribution areas by the infiltration of Aphyosemion cameronense.
The lack of interchange between the two populations groups encouraged a separate
development and thus the formation of two species.

In connection with collecting work in the south of Equatorial Guinea, experiments
would need to be carried out on the popul ati ons of Aphyosemi on mimbon occurring there
and the neighbouring populations of Aphyosemion cameronense (or another still
unknown representative of the" cameronense"-group?) to the north and north-west. For
this purpose crossing experiments would have to be carried out within aspeciesaswell
as between the species (and phenotypes).

We must therefore wait until someone decides to undertake to do these crossing
experimentswithin the framework of systematic and well prepared investigations. This
work might then tell us what the genetic frontiers between the representatives of the
"cameronense”-group are.
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After the presentation of those representatives of this species group which have been
described or else considered as species and subspecies, we would now liketo look into
the forms which because of the colouration of the males and their general appearance
(see pp 28 to 38) also belong to the "cameronense"-group. Until the publication of
AMIET's outstanding work (1987) these forms were all known as "Aphyosemion
cameronense”.

In addition further forms have been found in Gabon. They differ considerably from
Aphyosemion cameronense as we define it.

A look at the historical development of this species group shows that since the mid
seventies there has been no first description:

-1903: BouLENGER describes Aphyosemion cameronense.

-1924: AHL describes Aphyosemion obscurum.

-1976: Rappa & PURrzL describeAphyosemion amoenum, Aphyosemion cameronense
halleri and Aphyosemion cameronense haasi in a single publication.

-1977: Rappa & PurzL describe Aphyosemion maculatum and Huser describes
Aphyosemion mimbon.

After avery active phase with the description of five (from the present total of seven)
speciesor subspecieswithintwo years (1976 and 1977), the only subsequent publication
has been Amier's work on the Aphyosemion of Cameroon.

This rather ignored publication contains a large amount of new information on the
"camer onense”-group. Of critical importanceisthedefinitioninit of three" phenotypes’,
which are called by AmieTr "phenotypes of indeterminate status close to A. cameronen-

To explain his definition AmieT writes on page 238: "We hesitate to take sides over
the3following phenotypes, which could well be speciesbut which are, however, by their
morphological characteristics, less "typical" than the preceding taxa. All inhabit the
same, restricted hydrographic networks as the phenotypes that conform or are in any
casevery similar toA. camer onense sensu stricto, without actually living together in the
same water courses'.

Wewill now try to present these phenotypes known to ustoday in aformat similar to
that used for the species of the "cameronense'-group.

Following Amiet's use of the terms Phenotypes 1, 2, and 3 we have taken the liberty
of continuing with his numbering system for naming the phenotypes we consider
divergent. In thisway it will be possible for these forms to be distinguished from each
other in a clear fashion.

Wewant readersto realise that Aphyosemion spec. aff. cameronense "LEC 91/7" does
not bel ong to the same phenotype as, for exampl e, Aphyosemion spec. aff. cameronense
"GEB 94/24"!

Page 368 The" Aphyosemion cameronense” -group



Phenotype 1 from Mvilé

Aphyosemion spec. aff. cameronense Phenotype 1 "CGE 91/12"
History

In the seventies ScHeeL was able to collect popul ations of the " cameronense’-group
around Lolodorf in south Cameroon and later carry out genetic research with this
material. He showed that there was a particularly high variability in the karyotype
(Amiet, 1987, pp 114 and 238).

Itispossiblethat he had at that time taken specimens of this phenotypeto Europe, but
he could not acknowledge the differences from Aphyosemion cameronense sensu
stricto, as at that point in time the information known about this species was still too
superficial.

In March 1980 AwmieT fished two streamsin thevicinity of thevillage of Mvilé, where
he discovered aform that differed from Aphyosemion cameronense. Hethen called this
form "Phenotype 1".

In August 1991 GreLL and EserL decided to visit one of these streamsand try to bring
back a strain of this phenotype. In fact they were ableto fish in one of Amier's earliest
localities and bring back from thereAphyosemion spec. aff. cameronense” CGE 91/12".
This strain has since been spread around the hobby.
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Geographical Distribution and Known L ocalities

Thedistribution area of this phenotypeisnot very well defined, sinceto datethe only
known localities have been the two that Amier found. These lie in the vicinity of the
village of Mvilé on the road from Lolodorf to Bipindi and Kribi.

The geographical co-ordinates are 10°36' E and 03°12' N at about 400 metres above
sealevel. Mviléliesonly afew hundred metresfrom the Mougué. Thisriver flowsfrom
the north-east to the south-west and runs into the Lokoundjé near Bipindi.

Further collections of fish between Lolodorf and Mvilé, and a so to thewest of Mvilé,
would be necessary to establish the distribution frontiers of this phenotype.

It is especialy noteworthy that the localities known so far lie on the transition from
theinland plateau (L olodorf: Aphyosemion cameronense) to the coastal plain (Bipindi:
Aphyosemion loennbergii). This means that we could have here a similar case as
Aphyosemion amoenum.

Themap onpage 371 givesageneral view of theposition of Mviléonthewestern edge
of the" cameronense"-group. Thelower map showsthe areaimmediately to the west of
Lolodorf with afew localities of Aphyosemion cameronense.

Unfortunately welack precisedataon Amier'stwo finding places, sowecan only give
details of the following locality:

" CGE 91/12" isthecodefor thetwelfth locality of GreLL and EserL's Cameroontrip.
Intheearly afternoon of 10.08.1991 they were on their way back from Ebolowato Edéa,
which is why they had to drive through Lolodorf.

To get to Mvilé, al that was needed was a slight detour to the west. Only 14.2
kilometres west of the points where the Eséka-Kribi-Ebolowa roads cross in Lolodorf
they arrived in Mvilé, where the villagers could clearly remember AmieT collecting
there.

In the very narrow and shallow 'Mvilé' stream, about 200 metres south of the road,
there were alarge number of specimens of Phenotype 1, which could be caught easily.
Thewater wasclear and slightly brownishin colour, whilethe bottom was covered with
leaves and red-brown mud.

The colour picture at the top of page 372 is of this biotope.

AmieT a'so mentions that Aphyosemion loennbergii was present, but no specimens of
this Chromaphyosemion could be found at the locality we have just described. We
suspect that AmieT found this species, which istypical of the coastal plain, inthe second
of the streams mentioned by him.

Fish from thisfinding place were brought back alive, and asaresult thisstrainisnow
distributed in the hobby in its pure form.

Further collectingaround Mviléwasnot possibledueto pressureof time. Consequently
we still do not know exactly how far this frontier form of the "cameronense”-group is
distributed.
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Locality "CGE 91/12" near Mvilé

Syntopic Killifish
Aphyosemion loennbergii
So far only one killifish species has been found in the same stream as Phenotype 1.

Future collecting efforts might provide further findings, but we think that at the most
Aphyosemion exiguum may be shown to be syntopic (in the direction of Lolodorf).

Description

The absence of the "Yellow Blotch" means that this representative of the "camero-
nense"'-group can be regarded as a "blue" form. However it is notable for the large
number of red spots on the flanks.

AmMIET (1987, pp 113 and 238) describesthe colouration of adult malesasfollows: The
ground colour is often a copper coloured shade in the upper part of the flanks. Thered
spots are rounded or slightly oval, mostly well separated, and they form four relatively
regular rows. In contrast to Aphyosemion obscurum, the upper row has no distal
thickening. The red medio-ventral band is little developed, and on many specimens it
isvery narrow.
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Asamatter of fact thered spotson theflanksdo not tend to convergeand form parallel
lines. Instead they always remain separate from each other.

Theana finiscomparable to that of Aphyosemion obscurum, but the marginal white
band is much broader. It can cover a quarter to a third of the fin.

The caudal fin has a colour pattern that we know from Aphyosemion cameronense.
The colouration of the marginal bandsis always white or afaint pale blue. Specimens
with yellowish caudal fins have not yet been observed. AmIET reports that the upper
marginal band of the caudal finis"less developed than the lower one".

The following drawing shows a schematic male of this phenotype:

Relationships

The strikingly numerous and regularly arranged spots are known from Aphyosemion
obscurum and Phenotypes 4 from Bélinga and 9 from Ngoyang. The geographical
separation from these forms can be shown using the distances between Mvilé and the
localities that at present are known to be the nearest to Phenotype 1:

-from Aphyosemion obscurum 90 kilometres from Mvilé to Makak.
-from Phenotype 4 about 320 kilometresfrom Mviléto Bélinga (north of Makokou).
-from Phenotype 9 only 40 kilometres from Mvilé to Ngoyang (north of Lolodorf).

The proximity to Phenotype 9 suggests that the two forms might be identical, but on

theother hand the"Y ellow Blotch" ispresent on Phenotype 9. This conspicuous feature
also enables this phenotype to be separated easily from the Bélinga fish.
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Further differentiation of the "regularly marked" formsis not necessary at this point,
as this has aready been done in detail during the discussion of the relationships
surrounding Aphyosemion obscurum on page 306.

A comparison too of thevariouscolour picturesof theseformsshowsthat they arefish
that differ clearly from each other. This can be seen particularly well on the two colour
picturesin AmieT (1987, colour plate 60, pictures 97 and 98) and also on plates 9/f and
13/b!

Diagnosis

This phenotype can also be regarded as asmall frontier form of the "cameronense'-
group, since the distribution arealies on the western edge of theinland plateau in south
Cameroon. Itsoccurrenceinthewildisnot adequately known, with therebeing only two
reported localities in the vicinity of one village. Further localities of this phenotype
might possibly have been discovered (by ScHeeL?), but the Aphyosemion found would
have been identified as Aphyosemion cameronense.

ScheeL 'scoll ectingwork and subsequent i nvestigati on of thekaryotypesof popul ations
around Lolodorf produced a high variability in the chromosomes, which points to the
possi bleexistenceof distinct (genetically separated) formsof the" cameronense’-group.

Of interest is the occurrence of aregular pattern of spots, which as with Phenotype
4 from Bélinga consists of individual red spots which do not merge. The two forms
however live exactly opposite each other on the frontiers of the "cameronense’-group.
In addition Phenotype 4 hasa"Y ellow Blotch", so the two can on no account be placed
together. The regular pattern of spots combined with what AMIET called the "copper
coloured” body colouration are features that separate this phenotype from all the other
representatives of the "cameronense'-group.

It wasAmieT whofirst recogni sed that the body colouration of the malesdiffered from
that of Aphyosemion cameronense and Aphyosemion obscurum. In order to separate
and distinguish thisform from other phenotypes of the " cameronense”-group, he called
it "Phenotype 1".

Discussion

Itisextremely difficult to defineor describeadistinct speciesfrom only twolocalities,
especially whenthesestreamsareonly afew kilometresapart from each other. Moreover
the distribution area of the phenotype is not known exactly; lack of further localities
make it impossible to give its geographical demarcation from Aphyosemion camero-
nenseintheimmediatevicinity of Lolodorf nor to say how far Phenotype 1 extendswest
of Mvilé in the direction of the coastal plain.

Thespecial body colouration of themal esiscalled by AmieT a" chromatic characteristic
which is not observed in any other species of the group”. Weinterpret this as a pointer
to its unique position within the "cameronense”-group.
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Up to the present day innumerable strains of members of this species group have
become known, but none of them have this shade of colouring. Our attempts to
reproduce this unique colour on colour slides have been successful in only very few
Cases.

In fact the colouration pointed out by AmieT can be seen both on wild fish (confirmed
in Mvilé by EgercL, August 1991) and on wild fish and their progeny kept in the
aquarium. To be ableto seethefull intensity of the reflected colours, it isnecessary for
light to fall on the fish at the correct angle. But it is just these colour features that are
so difficult to capture with a camera.

Theclosesimilarity withAphyosemion camer onense may bethereason why thediffe-
rences from this species have not been noticed by collectors and scientistsin the past.

Following AMIET we have tried to present these criteria in word and picture.

Thedescription of anew specieswith just our present knowledgewould be premature.
But we hope adetailed investigation of this phenotypewill take place in the future. For
thisonewould haveto know exactly what streamsthisphenotypesoccursin and whether
thereis aclear distribution frontier with Aphyosemion cameronense. Crossing experi-
mentsbetweenthetwo formsand chromosomeinvestigationscould provideinformation
on a possible genetic separation. This would, alongside the colouration of the males,
providefurther argumentsfor regarding this phenotype as aseparate species, subspecies
or just a colour form of Aphyosemion cameronense.

Thedistinct col ouration patternsof Aphyosemi on camer onenseand theMvilépopul ation
in direct comparison
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Aphyosemion spec. aff. cameronense Phenotype 2 "HJRK 92/10"
History

Asisthe case with Phenotype 1, thisrepresentative of the " cameronense”-group may
well have been found in the past and regarded as "Aphyosemion cameronense'. In
Rappa & PurzL (1976, bottom right on page 131 and top right on page 143) two males
are depicted with anal fins showing the characteristics pattern of this phenotype. As
these strains are no longer available as live fish, we cannot classify them with any
certainty.

In March 1985 AmieT visited the area south of Ebolowa and spent three days in
Nsessoum. In one of the streams fished at that time he found a form related to
Aphyosemion cameronense, which differs considerably from another population in the
immediate neighbourhood of the village. Colour pictures of two wild specimens are to
beseeninAwmier (1987, plate 60, pictures99 and 100). In August 1990EgerL and others
managed to get to AmiET's finding placesin Nsessoum and bring back both populations
with the codes Aphyosemion cameronense "EMS 90/4" and Aphyosemion spec. aff.
cameronense Phenotype2"EM S90/5". Althoughthefirst-named strainwassuccessfully
spread around in the hobby, the (more interesting!) second population did disappear
from the tanks of killifish keepers around 1992.
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In November 1992 Herzog, JocHim andRoTH wereableto returnto Nsessoumto bring
back Phenotype 2 once again, along with Aphyosemion spec. aff. herzogi, whichisalso
present at the same locdity, "HIJRK 92/10". They fished in the stream that had
previously been visited by Amier in 1985 and Esert and othersin 1990. This strain was
successfully distributed in the hobby, so we have had the opportunity to breed and
photograph it.

Geographical Distribution and Known L ocalities

In recent times no intensive collecting work has been carried out especially around
Ebol owaand along the road to Ambam, so at present only onelocality isknowninwhich
this phenotype has been identified.

The following general map shows the position of this locality within the total
"'cameronense”-group:
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The exact position of Nsessoum between Ebolowa and Ambam can be seen on the
following map:

Thisstream liesabout 400 metres south of the Ebolowa-Ambam roadin theforest near
Nsessoum. As one comes from Ebolowa, thereisin the village a path that leads to the
right between the huts to a plantation which then turns into forest. Finally one comes
to asluggish stream about 150 centimetreswide and 20 to 40 centimetres deep, flowing
from left to right. It had been dammed by the villagersin order to provide them with an
all year water supply.

On 17.08.1990 at about 11.30 am. the air temperature was 26°C and the water
temperature 22°C. The water was clear and brownish. When one stepped into it, grey
mud was stirred up. Thethird species present wasasmall barb whichistypical for these
biotopes in south Cameroon. The usual water insects, shrimps and tadpoles were very
NUMErous.

The distances Ebolowa - Nsessoum and Nsessoum - Ambam respectively are not
known exactly. We estimate the location of this village to be 64 kilometres south of
Ebolowaand 27 kilometres north of Ambam. The geographical co-ordinatesare 11°07'
E and 02°31' N at 595 metres above sealevel. The finding place is a stream that feeds
the Nto, which flows into the Mboro, a well watered northern tributary of the Ntem.

The picturesinRapba & PurzL (1976) which have aready been mentioned make one
think that this phenotype might occur in the vicinity of Ebolowa. The streams there,
however, belong to the Mvila, another important tributary of the Ntem, which is why
the question as to the precise distribution will not be answered properly until more
material has been collected.
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Syntopic Killifish

Aphyosemion spec. aff. herzogi

Thisformfromthe" herzogi"-group wasfound at thelocality described abovein equal
numbersto Phenotype 2. Thecolour pattern and the olive-green to brownish colouration
differ distinctly from the characteristics of Aphyosemion herzogi from the Zomoko area
in Gabon, from where this species was described.

Wecannot excludethe possibility that further collecting effortsaround Ebol owas may
also prove Aphyosemion exiguumand aform of the subgenus Raddaella to be syntopic
with this phenotype.

Description

Inits ground colouration Phenotype 2 resembles Aphyosemion cameronense, which
iswhy we would also place it in the "blue" group.

AMmIET (1987) giveson pp 114 and 239 avery good description of thebody colouration
of adult males, which we would like to repeat with slight alterations:

Thebody ground colour isarather pale metallic blue. The spot pattern is composed
of an upper line of spots which are dlightly fused or not fused at al, starting from
the head and proceeding asfar asthe caudal peduncle, the spotsbecoming larger and
larger towardstherear. Below isasecond line consisting of two, three or four groups
of fused spots. On the flanksasmall number of single or twin spots can be seen. The
medio-ventral band is rather narrow and of variable length.

According to his definition, this phenotype is particularly noteworthy on account of
the colouration pattern of the unpaired fins, which Amier describes as follows:

-Anal: it is crosssed amost in the middle by awide red band with jagged edges; the
base, coloured like the body, is decorated with some small, square or rectangular,
interradial marks; the very developed margin is lemon yellow washed with green
and dightly translucent; it has no equivalent in the other phenotypes of the
"'cameronense’-group.

-Caudal: itsupper or lower margin, or both, are also tinted with yellow; the remainder
of thefiniscoloured like the body with small red marks; the posterior third isvery
dark, blackish.

-Dorsal: finely spotted with red on a metallic turquoise or golden background, its
distal edge is pale golden, not spotted, or lemon yellow.

AmMIET mentions also the existence of a single specimen with a very broad margina
band on the anal fin ("...3/4 of the andl..."), on which the red submargina band had
disappeared and the two marginal bands had a strong yellow colouration.

The" Aphyosemion cameronense” -group Page 379



Phenotype 2 from Nsessoum

Thewild fish and progeny of the"HJRK 92/10" strain originate from the same stream
asthefish Amier used for this colour description. The only differences between hisfish
and those available to uslay in the yellow colouration on the caudal fin. We observed
that there are also specimens with a smaller proportion of yellow and rather more red
spots on the flanks.

The following drawing gives acomprehensive picture of the factorsthat characterise
Phenotype 2. In it we have referred both to the colour picturesin Amiet (1987) and to
our own findings.

Relationships

This phenotype needs only to be separated fromAphyosemion camer onense, actually,
since the spots on the flanks are not regular as in Aphyosemion obscurum and
Phenotypes 1, 4 and 9; nor is an irregular arrangement of red spots to be seen, asin
Phenotype 8.

Accordingly we can regard Aphyosemion cameronense as the "most closely related
form". In contrast with other cases of related species and phenotypes, there is no
geographical separation over considerabledistances. AmieT (1987) also namesalocality
d Aphyosemion cameronense in Nsessoum. In fact this stream lies some three
kilometres away from the village in the direction of Ambam (see under "EM S 90/4",
page 279).

Asin the description of this phenotype we have stressed above all the markings on
the unpaired fins as afeature that distinguishes it from Aphyosemion cameronense, we
would at this point like to point out the markings on the anal fin, which in this species
always has a distinctly narrower marginal white to pale blue band as well as a
submarginal red band. This characteristic makes it possible for the two forms to be
differentiated easily.
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In order to make clear the differences between Aphyosemion cameronense and
Phenotype 2, we have illustrated on this page, one above the other, two males of the
"HIRK 92/10" and "EMS 90/4" strains.

Aphyosemion spec. aff. cameronense "HJRK 92/10"

Aphyosemion cameronense "EMS 90/4"
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It should be remembered that the two localities are only about three kilometres apart.
But both streams run into the Mboro, which means that they belong to the same
hydrographic system.

For this reason we have tried to illustrate this situation around Nsessoum and above
all show how the two streams belong to the Mboro:

Diagnosis

Today weknow of only two streamsfrom which the popul ations comethat Amier was
able to use to define this phenotype. Only one of them is to be found at present in the
hobby.Rabba & PurzL'slocalities™ 24 kilometreswest of Ebolowaon theroadto Kribi"
and "between Mvieng and Biton on the road from Ebolowa to Kribi" represent
populationswith similar col ouration ontheanal fin, but they arenot available at present.

The distribution area could therefore stretch from Nsessoum to the west of Ebolowa,
even if this meansthere is another hydrographic system. To the south-east thisform is
replaced after about three kilometresby atypically coloured popul ation of Aphyosemion
cameronense.

Theonly differences from that species are to be seen in the markings on the unpaired
fins. To date this is the only case of populations with such divergent patterns of fin
markings being known in streams of the same system lying so close to each other.

The area between Ebolowa and Nsessoum till needs closer investigation for
representatives of the "cameronense'-group.
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Discussion

People who criticise the practice of splitting Aphyosemion will surely arguethat itis
senseless, with just two localities, to regard asadistinct phenotype aform which at first
sight differs so little from Aphyosemion cameronense.

However we share AmieT's opinion: the presence of two constant popul ations so near
to each other requires a close examination of the situation. Obviously more detailed
investigation is necessary to find out the relationship between the populations from
around Nsessoum.

Such work could provide valuable information on genetic barriers between the
individual populations and thus on their vaidity. Ultimately it cannot be a matter of
chance when in one stream males are found with broad yellow marginal borders, whilst
the fish in the next or next but one stream have an anal fin which is decidedly typical
of Aphyosemion cameronense.

Certainly the phenomenon of Phenotype 2 must not be seen in isolation, since the
principles valid in this case could be applied to the other representatives of the
"cameronense-group. In several cases forms of this group have been in immediate
proximity to each other, some in different hydrographic systems, others in the same
system. Here are some examples known to date:

-Aphyosemion cameronense and Aphyosemion obscurum near Bikok.

-Aphyosemion cameronense and Phenotype 1 (Lolodorf-Mvilé).

-Aphyosemion cameronense and Phenotype 3 (Djoum-Efoulan).

-Aphyosemion cameronense and Aphyosemion haasi north-west of Zomoko.

-Aphyosemion cameronense and Aphyosemion maculatum near Ebé.

-Aphyosemi on camer onense andAphyosemi on mimbon (Egnieng M el en-M édouneu).

-Aphyosemion cameronense and Phenotype 7 west of Makokou.

-Aphyosemion mimbon and Phenotype 6 (Ntom-Etsam [).

What would be ideal would be further collecting work aimed at determining exactly
the distribution area of this phenotype - at least on the roads which are now well
surfaced. Thenit could be said whether this phenotype hasarel atively small distribution
area, like the other forms of this species group which are not included in Aphyosemion
cameronense itself. One would also know if there is to the north a clear distribution
frontier with Aphyosemion cameronense.

Inthiscaseone could not exclude the possibility of the existence of transitional forms
and natural hybrids.

In this connection comparisons would have to be made between the meristics, the
chromosomes and possibly even, using electrophoresis, the protein structures of the
populations. In addition the results thus obtained could be confirmed or refuted by
crossing experiments. Evenif it cameto contradictionsor to thisor that phenotype being
made synonyms, we would have learnt something in the process. The stagnation of
recent yearsis not desirable at all.
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Thewestern popul ations of Aphyosemion maculatum (hereawild male of the"PEG 94/
17" strain) have striking yellow fin borders

This is a specimen which, like the male illustrated above, was caught near Lolo |

Page 384 The" Aphyosemion cameronense” -group



Phenotype 3 from Djoum-Mintom

Aphyosemion spec. aff. cameronense Phenotype 3 "CGE 91/6"
History

In the seventies Rappa and PurzL al so fished along the road which goes from Djoum
in the south-west of Cameroon through Mintom to the frontier region with the Republic
of Congo (at that time still the People's Republic of Congo). During a discussion with
one of the authors on the killifish of Cameroon and Gabon, PurzL told him that at that
time only "Aphyosemion cameronense” was caught to the east of Djoum. On this
occasion PurzL had a colour slide of amale caught in this areawith the Y ellow Blotch,
which heal so called Aphyosemion camer onense. Heal so said he himself had caught fish
looking like the one on the slide.

Wearetherefore surethat thisformwas caught at that time and probably even brought
back aliveto Europe, albeit with the name " Aphyosemion cameronense". These strains
are no longer available in the hobby, nor do we have more detailed information on the
precise location of possible finding places.

In April 1975 Jean Louis AwmieT visited the village of Bindom just a few kilometres
tothewest of Mintom in south Cameroon, where hefound aform of the " cameronense”-
group with a clearly developed Y ellow Blotch on the caudal peduncle. He found the
same form in the village of Avobengon and between Mintom and Alati in June 1984.
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In 1987 he called this form "A. cf. cameronense no. 3" and thus separated it from
Aphyosemion cameronense. On Plate 61 there are pictures of four males (two from
Avobengon and one each from Bindom and Mintom-Alati).

On pp 114 and 115 and 239 and 240 AmIeT givesthereasonsfor his separation of this
phenotype and suggests an explanation for its existence (and for that of Aphyosemion
amoenum and Aphyosemion halleri) on the edge of the "cameronense"-group.

These arguments were good enough grounds for GreLL and EBerL to investigate the
road from Djoum to Bindom in August 1991 and to bring back some popul ations of the
form with the Y ellow Blotch on the caudal peduncle.

The"CGE 91/6" strain was subsequently distributed successfully in the hobby. Asa
result colour pictures and live progeny are available.

Asfar asweknow, nofurther collectingwork hasbeen doneto the east of Djoum since
1991. No publications on the existence of this form have been published, so we arein
a position here to present it in detail for the first time.

Geographical Distribution

From the knowledge we have, thisphenotypeisafrontier form of the"cameronense"-
group in south Cameroon, whose distribution areaal so seemsto berelatively small. As
thisareais of limited access, it is only possible to collect fish along the road that runs
from west to east between Djoum and Mintom. The road taken by Amier in 1985 from
Mintom to the south in the direction of Alati has since then been used less and less. It
has not been maintained, and so for years now it has not been usable.

Themost westerly known finding placelies near the village of Efoulan, 16 kilometres
east of Djoum; the most easterly is Bindom near Mintom. Both to the north and south
of this road it is not possible to collect fish at the moment. We do not have more
information on the precise location of the finding place on the road from Mintom to
Alati, so the south-easterly distribution frontier cannot be determined.

The streams between Djoum and Mintom belong to the drainage of the Dja, whereas
AwmIET (1987) saysthelocality between Mintom and Alati isatributary of the Ayinaand
thus of the lvindo basin. We cannot verify this at present.

To the west this phenotype is replaced by Aphyosemion cameronense, which GRreLL
and EserL were able to find just 200 metres or so from the Catholic Mission in Djoum
on 07.08.1991.

AmIET (1987, pp 115 and 240) reports that Phenotype 3 isreplaced to the north-west,
west and south-west by Aphyosemi on camer onense, but inthe east representativesof the
"wildekampi "-group were found (see also pp 116 and 117).

Thistellsusthat this markedly divergent form occurs at the edge of the "cameronen-
se'-group, which iswhy wewould liketo show the distribution of Phenotype 3 with the
general map on the following page.
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Theroad from Djoum to Mintomis80 kilometreslong. Up until the eightiestherewas
aroad that continued from Mintom, which could bedriven along for some 70 kilometres
southto Alati. On one of our road maps of Cameroon thereiseven another road marked,
which went for 75 kilometres to Mbalam on the frontier with the Republic of Congo.

In August 1991 GreLL and Egerc tried to advance from Mintom further in the
direction of the Republic of Congo. However, they were informed by the sisters of the
Catholic Mission, the Gendarmerie in Djoum and also by the villagers of Bindom, that
the road from Mintom was no longer usable. A large number of trees had fallen across
the road and needed to be cut up by chain-saw.

The following map is an attempt to show the Djoum-Mintom road and the localities
known there more precisely. We have refrained from showing the area to the east of
Mintom, as it is no longer possible to fish there.
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Known Localities

" Avobengon” isalocality in Amier (1987, pp 115 and 239), of which two malesare
shown in colour on Plate 61.

This village lies 30 kilometres east of Djoum, the geographical co-ordinates are
12°53 E and 02°40" N at 610 metres above sealevel. Near the villageis where the Avo
rises, which flows north into the Momo, a southern tributary of the Dja.

The spelling of the name of this village is different on our maps from that given by
Awmiet ("Avabengono"), but it is certainly Avobengon, which was moreover confirmed
by GreLL and EserL's enquiries: see also under "CGE 91/1".

AwmieT took thewildfishto Y aoundéto study and photograph them there, whichiswhy
no live specimens reached Europe from this and his subsequent localities.

" Bindom" isalso named by AmieT (1987) asalocality of thisphenotype. Thisvillage
lies only three kilometres west of Mintom. The geographical co-ordinates were read
from our maps as 13°14' E and 02°41' N at 607 metres above sea level.

Near Bindom rises the Kowa, which flows twelve kilometres north as the crow flies
before running into the Dja.

On pp 115 and 240 AmieT emphasises that in 1975 he was able to find in Bindom a
form with a fully developed yellow caudal peduncle, whereasin 1981, only six years
later, he found a "population of typical cameronense". When he investigated the
localitiesfor thethird timein July 1984, thelast named form still existed in the biotope.

The experiences of GreLL and EgerL in August 1991 confirmed these changes, since
they too could find "only" Aphyosemion cameronense (see also " CGE 91/3").

Page 388 The" Aphyosemion cameronense” -group



Phenotype 3 from Djoum-Mintom

The locality of Aphyosemion spec. aff. cameronense "CGE 91/1" near Avonbengon

"Mintom" is AmieT's designation for the third locality named by him. It is a small
town, whose geographical co-ordinates we can give asfollows: 13°18' E and 02°42' N
at 607 metres above sealevel.

Near this place rise the Kon and the Ebé, which join to the north of Mintom and after
afew kilometres run into the Dja.

In order to avoid along stop at the Gendarmerie there (the friendly conversation in
Djoum had already wasted alot of valuabletime) GreLL and Esert did not ook for this
locality. Thus at the present time more precise information on its location and the
colouration of adult malesis not available to us.

" Closetothe Mintom-Alati road" isthe designation given to the fourth locality in
Awmier (1987). The only information on its position is "...is probably part of the
hydrographic network of the Ayina, atributary of the Ivindo".

Just eight kilometres south-east of Mintom one reaches the area of the source of the
Koumou, which flows south-west into the Ayina(13°19' E and 02°37' N). However, as
al the streams going south-east along the road to Alati aso belong to the drainage area
of the Ayina, we cannot at present determinethislocality of AmieT'saccurately. It could
be anywhere on a 60 kilometre stretch (from PK 8 Mintom to almost as far as Alati
itself)!
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" CGE91/1" isthecodefor thefirstlocality of WolfgangGreLL and WolfgangEBerL's
Cameroontrip. On08.08.1991 at about 8.30a.m. they reached thevillageof Avonbengon
(AmieT: Avobengon), having driven from Djoum. The inhabitants clearly remembered
AmIET being there and collecting fish from anearby stream. They took the collectorsto
the 'Otongbibé' stream.

Together with Epiplatys sangmelinensis, three different barb species, small catfish
and numerous shrimps and crabs, they did in fact find a form of the "cameronense"-
group which actually corresponded to the males illustrated in Amiet (1987).

Unfortunately it was not possible to spread this strain around the hobby.

" CGE91/3" referstothethirdlocality of thistrip, whichwasvisited somethreehours
later near Bindom. The name of the stream previously visited by Amier and only about
a kilometre west of Bindom was reported to be the 'Sehnsimi' by the villagers.

In the very small stream which crosses the road from south to north the undergrowth
gave very little room to move while catching fish. In the very shallow water a large
number of fully grown specimens were caught, but in fact they corresponded more to
Aphyosemion cameronense than to Phenotype 3. No Y ellow Blotch was to be seen!

In fact this seemed to be a case of one representative of the " cameronense'-group
being replaced by another. Wewill gointo this phenomenonin more detail inthe section
Discussion.

This strain is no longer in the hobby either.

"CGE 91/4" refersto astream of unknown name near Zo'otou (Zouatou) about six
kilometres west of Bindom. The geographical co-ordinates are 13°10' E and 02°41' N
at 618 metres above sea level. This village lies in the drainage area of the Memyan,
which to the north joins with the Abée and flows into the Menyin, a tributary of the
nearby Dja.

The stream is about a metre wide and only ten centimetres deep. In it were found a
barb species and Phenotype 3. Attemptsto get thisstrain distributed in the hobby failed.

" CGE 91/5" wasvisited on 08.08.1991 at about 3.30 p.m. The'Elik’ stream is about
400 metres north of the village of Alop. The geographical co-ordinatesare 13°3' E and
02°43' N at 647 metres above sealevel.

Near Alop risesthe Mvoul ou, which further north joinsthe Fé and then flows directly
into the Dja.

The air temperature was 25°C and the water temperature 22°C. Together with
Phenotype 3, Aphyosemion exiguum and afew barbs were present. The narrow stream
was about one metre wide, extremely shallow and muddy. Poor lighting conditions
made photographing the biotope an impossibility.

This strain too failed to be spread around the hobby, so there are no live specimens
of thislocality available.
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"CGE91/6" isthelastlocality of thistrip where Phenotype3wasfound. Thedistance
from the village of Efoulan has already been given on page 386. The geographical co-
ordinates of the stream Evamekaawe determineas 12°46' E and 02°39' N at 624 metres
abovesealevel.

The streams around Efoulan run into the Ngoundou, a tributary of the Ndamében,
which flows into the Avo and then into the Momo, a southern tributary of the Dja.

In August 1991 the Evamekaawasremarkably small, being one metrewide and about
20 centimetres deep. The bottom was again covered with mud.

As well as Phenotype 3, Aphyosemion exiguum and Barbus spec. &ff. jae were
identified. Thisstrain hasbeen distributed in the hobby, which made possiblethe col our
pictures published in this book.

Thislocality must on no account be confused with strain "C 89/39" from the village
of thesamenameonthe L olodorf-Ebolowaroad (seealso page277). Inthiscase Efoulan
isnot the same Efoulan, which isagood exampl e of the advantage of using the locality
code (cf page 267).

Syntopic Killifish

Aphyosemion exiguum
Epiplatys sangmelinensis

We cannot exclude the possibility that in the course of further collecting between
Djoum and Mintom a semi-annual killifish speciesin the form of Aphyosemion batesii
might be found together with Phenotype 3.

Description

This phenotype differs considerably in appearance from Aphyosemion cameronense
and what we call the "blue" group, sincethe Y ellow Blotchis clearly visible on all the
mal es of one population (to date only one exception has been known of, see page 395).

This means a close relationship with Aphyosemion amoenum and Aphyosemion
halleri, which Amier (1987, pp 115 and 240) expresses as follows:

"Because of the yellow colouring of its peduncle, this Aphyosemion is closeto A.
amoenum and A. halleri but, by the rest of its other chromatic characteristics, it
remains close to A. cameronense.”

In the description of the colour pattern AmieT (1987) points out that the colouration
on the anal fin strongly resembles the Aphyosemion cameronense populations with its
marginal white and sub-marginal red band.

At the sametime he callsthe constant Y ellow Blotch of this phenotype an "important
characteristic".
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AMmIET (1987) on pp 115 and 239 enumerates some features which separate it from
Aphyosemion camer onense. Hecallsthese"lesssustained” (= more subtle). Theessence
of hisargument is as follows:

-Themarginal band on the anal and thelower band on the caudal are generally apure
white (only dlightly whitish on Aphyosemion cameronense).

-The red pigmentation on the cauda fin is frequently very dense; on many
populations the central area of the fin seems to be almost black.

-Theend of the anal and sometimes even the corners of the caudal may onthelargest
males have very dight extensions.

-The spotstend to form an arrangement in several linesin thefront part of the flanks;
on Aphyosemion cameronense they usually consist of one single line.

Our observations in the field as well as with wild fish and progeny of populations
"CGE 91/6" in the aquarium only partly confirm these distinguishing characteristics,
since the spots on the flanks are in fact arranged in one line as on Aphyosemion
cameronense.

The large amount of red colour elements on the cauda fin is especialy noticeable
when the males are kept in dark tanks. But is difficult to capture this colouration on a
photograph.

On the basis of our experience, however, we would say that the other criteria are
absolutely to the point. The following drawing represents a schematised male with the
special characteristics of Phenotype 3:
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The inhabitants of Avobengon share the collectors joy and show with pride Aphyose-
mion spec. aff. cameronense Phenotype 3, which were caught at an old locality of
AMIET'S

A female of Aphyosemion spec. aff. cameronense Phenotype 3 "CGE 91/6"
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Relationships

Being a representative of the "cameronense'-group with a constant and clearly
developed Yelow Blotch, we place Phenotype 3 close to the species Aphyosemion
amoenum, Aphyosemion halleri and Phenotypes 4, 5 and 9.

However inmost casesthereisaclear geographical separationfromtheseforms. This
is shown by the following distances (with the starting point for Phenotype 3 being
"Efoulan"):

-From Aphyosemion amoenum 258 kilometres to Mbanga.
-From Aphyosemion halleri 146 kilometres to Eking.
-From Phenotype 4 180 kilometres to Bélinga.

-From Phenotype 5 270 kilometres to Koumaméyong.
-From Phenotype 9 254 kilometres to Ngoyang.

Between Phenotype 3 and the forms named here Aphyosemion cameronense has
always been found, so that they are separated from each other by this species.

Only between the Djoum-Mintom road and the vicinity of Bélinga (Phenotype 4) has
it so far been impossible to collect fish, owing to the lack of roads.

Thereisnodifficulty in separating Phenotype3fromtheother "yellow" representatives
of the "cameronense"-group using the colouration characteristics of the males:

-Aphyosemion amoenum has an anal fin with completely different markings; the
dorsal and marginal bands of the dorsal usually have a strong yellow colouring.
-Aphyosemion halleri has no marginal white band on the ana fin; instead thisfinis
coloured red in the distal area; on many specimens avery narrow border isvisible.

The caudal has asymmetric markings.

-Phenotype 4 has no white marginal band on the anal fin, and on the flanksthere are
considerably more red spots in several parallel rows. These spots do not tend to
merge with each other.

-On Phenotype 5 the zig-zag band is virtually absent and the pattern of spots on the
flanks much less defined. The anal fin also lacks amarginal pure white band across
its width; the caudal is spotted.

-Phenotype 9 hasasmaller Y ellow Blotch on the caudal peduncle, and the spots on
the flanks are well devel oped; asin Aphyosemion obscurumthey form regular rows
consisting of red spots, which mergeinto each other. The pattern of markingsonthe
and fin is similar, but the distal area has stronger red markings.

Diagnosis

Awmietr's splitting of this phenotype from Aphyosemion cameronense is justified
because of the Y ellow Blotch and the geographical distribution on the eastern edge of
the "cameronense'-group. All the populations collected in the wild showed in every
specimen a constant body colouration.
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Only at locality "CGE 91/5" did GreLL and EserL find asingle male with neither the
Yellow Blotch nor any form of red pigmentation on the flanks. This was probably an
extremely rare occurrence of mutation.

In the western frontier with Aphyosemion cameronense near Djoum no transitional
forms have been found so far; the smallest distance known at present between the two
forms (Djoum-Efoulan) amounts to 16 kilometres.

It isinteresting that as was demonstrated by Amiet and (for the third locality "CGE
91/3") conformed by GreLL and EserL, aform with the Y ellow Blotch was discovered
near Mintom and Bindom, but that years later only Aphyosemion cameronense could
befound. Weknow of similar observationsfrom the areaaround Eboro in north Gabon,
whereBarbin and LomeaRrD were abl e to show Aphyosemion halleri to be syntopic with
apurely blueform (Aphyosemion cameronense?) (seea so under” GBL 85/19" onpage
325) and Passaro and EserL eight years|later could only find Aphyosemion camer onen-
se (" PEG 94/24" , page 290).

AmiIET also states that he was able to find this Phenotype 3 near Avobengon, but that
ayear later ("in the space of asingle year", presumably 1985) Aphyosemion camero-
nensewaspresent. A few yearsafter Amier, GreLL andEserL foundin certainly the same
biotope ("CGE 91/1") only maleswith the Y ellow Blotch, which corresponded fully to
AwmieT's definition of this phenotype.

These changesin the wild are difficult to explain, but it isan established fact that the
"CGE 91/6" strain has kept its characteristic colouration features within AmiET'S
definition, with no specimens occurring without the "Y ellow Blotch".

Discussion

Phenotype 3, as defined by Amier, is probably the form in his 1987 book that differs
most from Aphyosemion cameronense. The prominent Y ellow Blotch, the distribution
on the edge of the "cameronense”-group and the changes mentioned by AmieT in the
appearance of the males within a short period make a long overdue revision of this

species group al the more urgent. We are convinced that this phenotype can be
described as a separate species, when the following considerations are borne in mind:

-The characteristic of the Yellow Blotch is present as a constant feature within the
populations.

-The distribution area lies in the southern drainage area of the Dja; so there is no
watershed between Efoulan and Djoum, where the streams bel ong to the Miété and
then to the Ayina.

-The presence of other phenotypesin the frontier area of the "cameronenseg’-group
strengthens AmieT'stheory that an old form with a'Y ellow Blotch once existed over
alargepart of thedistribution areaof thisspeciesgroup and has since been put under
pressure by Aphyosemion cameronense (“younger, more dynamic and more
successful™). This led to the splitting up into severa independent species (see
Summing-up).
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Aphyosemion spec. aff. cameronense Phenotype 4 "Bélinga"
History

When in 1986 the Frenchmen Lameert and Gery looked for killies in the north of
Gabon, they also got asfar as Bélinga, which at that timewasaflourishing town. Inthis
region gold, diamonds, iron, nickle and uranium were mined.

Their collecting efforts led in 1968 to the first descriptions of "Aphyosemion
georgiae" and "Aphyosemion cyanostictum", which we now place in the genus
Diapteron HuBer & SeeGers, 1977.

They fished in streams near Bélinga and the railway station being built at the time.
They found an Aphyosemion form which did not attract any attention at the time, as it
was placed in Aphyosemion cameronense.

In February 1987 NuwmricH and others arrived in Bélinga to investigate the type
localities of the two Diapteron species or at least biotopesin theimmediate vicinity of
LameerT and Gery's finding places.

In astream about five kilometreswest of Bélingaon the road to Mayebut (Mayebout,
Mayibout) they found the two Diapteron species, Hylopanchax silvestris, Epiplatys
sangmelinensis (Epiplatys neumanni?) as well as Aphyosemion punctatum and "a
variant of Aphyosemion cameronense” living syntopically.
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The import of the last named strain was successful and in 1989 NumricH published
in the DKG-Journal a description of the finding place: "Typuslokilitét: Bélinga
(Gabon)" (see a'so hibliography). The author of this article recognised the differences
from Aphyosemion cameronense, which iswhy the caption on page 11 usesthe concept
"variant of Aphyosemion cameronense'.

Over theyearsthe "Bélinga’ strain has been spread around to afew aquaristsfond of
the small Aphyosemion; hence it is still distributed in the hobby today.

During their 1990 Gabon trip, Allan and Barbara Brown tried to drive on the road
from Makokou to Bélinga, but in the intervening period the bridge over the Zadié had
collapsed and been left in a state of disrepair (in the meantime Bélinga had been
abandoned), so it was impossible to get there.

Following enquiriesin Makokou by one of the authorsin January 1993, it waslearnt
that the only way to get from Makokou to Mayibout was by pirogue on the lvindo.

In August 1994 Passaro and Eserc hired from Léon OestreicH in Makokou a one-
engined pirogue. An inhabitant familiar with the area took them from Makokou to
Mayibout. It was not possibleto carry out the planned walk in the direction of Bélinga
(18 kilometres) owing to lack of time. Fishing near Mayibout only produced acichlid
species which could not be classified.

Geographical Distribution and Known L ocalities

Theareaaround Bélingahas been fished only by L ameerT and Gery andNumRicH and
others. So the only known localitiesin thisregion are the ones mentioned above. At the
present time the distribution area of this phenotype can only be given as a dot, asis
shown on the general map on the next page.

Collecting here is not to be expected in the near future, as Bélinga is no longer
inhabited and the area around M ayibout seemsto be becoming more and moreisol ated.
With the withdrawal of the European firms from Bélinga, interest in the building of
roads into this region has declined.

For years now the Mayibout-Bélingastretch has been impassabl e, asthereareno cars
inworking order in either of these places. The planned building of arailway connection
with Makokou and Libreville (LamBert & GEry, 1968 in the first description of
Diapteron georgiae: "...au futur terminus du chemin de fer..." = "at the future railway
terminus") never materialised. Thisis another situation similar to that of Aphyosemion
haasi.

Wewould likeat this point to give adescription of the biotopevisited by NumricH and
others, which we base on the data in the article mentioned above.

According to our maps, the stream crossing the road from north to south could be one
of two streams. The pointswherethey meet the road have the geographical co-ordinates
13°10' E and 01°07' N and 13°09' E and 01°07' N. The height above sea level cannot
bedetermined. South of theroad both streamsflow to thewest and after afew kilometres
run into the Ivindo near Mayibout (see the map at the bottom of page 398).
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NumricH (1989, page 9) describesthelocality asfollows: "...small, really fast flowing
stream, whose character changesdramatically every 200 to 300 metres. Some 50 metres
from the road into the forest, the bottom of the stream bed is covered with large pieces
of rusty iron. Only after about 150 metres doesit get the appearance we know from the
killifish biotopes in Gabon: almost 50 centimetre deep bog of mud and leaves,
interspersed with wood and large tree roots. The stream had dug itself deep into the
narrow valley, so one was forced to work upstream through the bog".

AccordingtoNumricH'sfindings,Aphyosemion spec. aff. cameronenselived principally
"intheresidual poolsand dead stream arms", whereas the Diapteron were alwaysto be
found in the flowing water.

Syntopic Killifish

Aphyosemion punctatum

Diapteron cyanostictum

Diapteron georgiae

Epiplatys sangmelinensigEpiplatys neumanni (?)

Hylopanchax silvestris

In the first descriptions of the two Diapteron species, Aphyosemion splendidum (=
batesii or kunz ?), Aphyosemion exiguum and Aphyosemion calliurum ahli (= Aphyo-
semion punctatum!) were mentioned, but these were not found by NumricH. But we do
not think it impossible for these species to occur syntopically with Phenotype 4 in the
vicinity of Bélinga.

Description

Phenotype 4 obviously belongs to the "yellow" group and is its most south-easterly
representative. The metallic light blue to light green ground colour of the front part of
the body corresponds to the shade of colour we know from the other members of the
"cameronense”-group. In our tank bred progeny the rear part of the body is an intense
orange-red colour, which provides a dlight difference from the other forms with the
Y ellow Blotch.

The numerousred spotson the flanks givethe general impression of areddish-orange
coloured fish. Thereis aclear tendency for parallel linesto be formed from individual
red spots (as in Phenotype 1).

Themedio-ventral band and the zig-zag band are devel oped to an average degree with
regards to width and extent.

Theground colour of thedorsal and caudal finsislight blue. They haveonthemalarge
number of roundish red blotches.

Theanal fin hasawhitishto palebluemarginal band, whichisedged by asubmarginal
red border. The distal area of the fin has a similar pattern to the dorsal and caudal, but
the blotches seem to be alittle longer and less numerous. The drawing at the bottom of
page 400 shows a schematised male of this phenotype.
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Monsieur Léon OestreicH lives in Makokou and hires out small boats to tourists. He
enabled us to have a really unforgettable river trip in a pirogue, which took us 80
kilometres north to Mayibout
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Mayibout lies on the eastern bank of the Ivindo and today is only accessible by boat, as
theroad from Makokou viathenearby Bélingaisnolonger passabl e dueto the collapsed
bridge

Our boatman Beaudelaire knows all about the Ivindo and its tricks!
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Relationships

The special colouration characteristics allow us to place this phenotype into two
"groups’ simultaneously.

The numerous red spots arranged in lines on the flanks enable us to place this
phenotype with Aphyosemion obscurum and Phenotypes 1 from Mvilé and 9 from
Ngoyang into the "striped" group.

The geographical separation is given below as the distances between Bélinga and
those forms:

-From Aphyosemion obscurum 350 kilometres to Bikok.
-From Phenotype 1 about 320 kilometres to Mvilé.
-From Phenotype 9 some 360 kilometres to Ngoyang.

On the other hand, however, the Y ellow Blotch makes it possible to place it in the
"yellow" group. Thegeographical distancesseparating theother speciesand phenotypes
with thisfeature have already been given under Aphyosemion amoenum, Aphyosemion
halleri and Phenotype 3.

AsPhenotype4 combinesthe characteristics of the"yellow" and the"striped" groups,
the only differentiation needed for colouration characteristic is with Phenotype 9. The
other forms with the Yellow Blotch have, as is well known, strongly divergent red
pigmentation on the flanks:

-Thered spots merge on the flanksin Phenotype 9, whereasin Phenotype 4 ared spot
appearsto lie on each individual scale.

-Thecaudal of Phenotype9isheavily streakedinthecentral areaand not covered with
round blotches.

-Phenotype 9 has amuch smaller Y ellow Blotch on the caudal peduncle, on the fish
from Bélinga the whole caudal peduncle is orange in colour.

Diagnosis

The representatives of the "cameronense'-group which were brought back from a
stream five kilometres to the west of Bélinga on the road to Mayibout and distributed
in the hobby are a very divergent phenotype.

The Bélingaareawas fished for killies only in the sixtiesand in 1987. The only road
to it has not been used or repaired since the end of the eighties, so any collecting in the
area around the town, which has since been abandoned, is only possible if ones starts
out from Mayibout. This could entail along journey on foot to get to NumricH'sfinding
place.

Thepresenceof aphenotypewithaclearly developed Y ellow Blotchand alsoaregular
pattern of spots on the flanks in north Gabon seems to be the continuation of the first
mentioned characteristic of Phenotype 3 to the south. The relationship between the two
"yellow" phenotypes cannot beinvestigated dueto the lack of roadsin the areacovered.
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Nevertheless differences in the pigmentation of the flanks and also in the markings
of the unpaired fins can be recognised. Moreover these two phenotypes inhabit
completely different hydrographic systems (the Dja and the Upper Ivindo).

Discussion

Inthiscaseit can be argued that asinglelocality may not be sufficient to draw lasting
conclusions on the geographical distribution and the classification of this phenotype
with regard to the other representatives of the "cameronense"-group.

This is made especially difficult by the fact that Bélinga lies in the frontier area
between Cameroon, Gabon and the Republic of Congo, which means there are no
passableroadsthere. Wewill not be ableto expect further information on theappearance
of the representatives of the " cameronense”-group until either new roadsarebuiltinthe
Bélinga neighbourhood or the existing one is reinstated. And that may take time!

In the meantime we shall have to be satisfied with the knowledge that is available to
us at present. The characteristics mentioned by us that distinguish this form from the
other species and phenotypes of the "cameronense'-group surely provide enough
argumentsfor regardingit at | east asnot bel onging to Aphyosemion camer onense or any
other representative.

This is suggested by two factors in particular: the Yellow Blotch and the regular
markings on the flanks.

Those who consider Aphyosemion amoenum and Aphyosemion halleri to be distinct
species or subspecies should not think of the population from Bélinga as belonging to
Aphyosemion cameronense, even if thisis the common practice among many killifish
keepers. An objective discussion of the Bélinga"problem" becomesall the more urgent
when one bearsin mind the presence of other phenotypeswith the Y ellow Blotchinthe
frontier regions of the "cameronense'-group.

Admittedly fish have not been collected from the east of Bélingainto the Republic of
Congo, but it seems as if Aphyosemion punctatum would increasingly occupy the
biotopes suited to both species groups and finally replace the "cameronense”-group to
the east of Makokou in the direction of Mékambo. If thiswere a so true to the north of
the Makokou-M ékambo road, the Bélingaform would represent agenuinefrontier form
in the same way as Aphyosemion amoenum and Phenotypes 3, 5 and 9 do (see aso
Summing-up).

Crossing experimentstogether withmorphol ogical, meristicand geneticinvestigations
we have urged for on several occasions would be of great significance.

What is the relationship between Phenotype 4 and the populations of Aphyosemion
cameronense from Latta ("GWW 86/2") and the area around Makokou? Are Aphyose-
mion amoenum, Aphyosemion halleri and Phenotypes 3, 5 and 9 interfertile?

If these forms were incapabl e of hybridizing, thiswould provide an argument for the
raising of these phenotypes to separate species!
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Aphyosemion spec. aff. cameronense Phenotype 5 "LEC 93/12"
History

One of the first aguarists to collect methodically and thus gain valuable knowledge
on the habitats and the appearance of Aphyosemion in West Africa was Wolfgang
Herzoa. In 1972, together with Franz BocHTLER, he visited north Gabon. They found a
population of the "cameronense"-group to the south of Koumaméyong on the road to
Booué. At the time they called it "Aphyosemion cameronense yellow". Unfortunately
this strain has disappeared from the hobby.

In December 1975 Rabpa and PurzL went on collecting trip "G 75" to north Gabon,
which provided systematic data on the distribution of representatives of the "camero-
nense"-group in its southern distribution area. In their article "Der Aphyosemion
cameronense-Komplex" of 1976, thereis at the bottom of page 133 a picture of a pair
of apopulationwhichcame"fromastreamintherainforest 24 km east of Koumaméyong,
north Gabon".

In their 1977 publication "Cyprinodontiden-Studien in Gabun, 1. Nordgabun"
Rappa and PurzL published atable of localities which contains under code "G 39/75"
alocality with the identical geographical position.

We assume that it is the same finding place.
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Although only black and white photographs of the "G 39/75" strain are available to
us, we place this population with the phenotype which Herzoc and BocHTLER had
described as"yellow".

Asaready mentioned, further collecting work was subsequently carried out in north
Gabon, and certainly the area around Koumaméyong was fished. But we do not have
any information asto whether this"yellow" phenotype was one of the fish brought back
to Europe. It was not until 1980 that Jan Pap managed to bring back the "GJP 80/14"
population ("Bélémé", "Beleme") from the Koumaméyong-Ovan road. For sometime
this strain was wrongly called " Aphyosemion cameronense”. It was bred by agquarists
but has now unfortunately disappeared from the hobby.

In 1986 BarbiN, Houbu and Lomearp found this phenotype west of Ovan, but they
called it "Aphyosemion halleri”. In 1990 Barbara and Allan Brown also fished in the
Koumaméyong vicinity. 2.2 kilometreswest of the L alara-Booué-Ovan crossroadsthey
found their "GAB 18/90" strain. However, it did not survive long in the hobby after its
import to Great Britain. In July 1992 GRELL travelled in the north of Gabon. On the
western outskirts of Koumaméyong he too found this phenotype with the striking
Yellow Blotch ("GBG 92/21").

January 1993 finally saw something of a breakthrough when Lecros, CERFONTAINE
and EserL managed to bring back the strains "LEC 93/2" from Koumaméyong and
"LEC 93/12" from Souganlam. Their distribution among aquarists has ensured that this
superb phenotype will have a firm place in the hobby.

The findings acquired over recent years encouraged Passaro and EBerL in August
1994 to investigate the distribution frontiers and the relationships of this phenotype
with other Aphyosemion. With strain "PEG 94/15" athird popul ation of this divergent
representative of the "cameronense'-group was brought back to Europe.

Geogr aphical Distribution

This phenotype was thoroughly investigated, as far as circumstances permitted and
alongthepassableroads. All that isstill missingisinformation from the Koumaméyong-
Booué road, which would establish with more certainty where the southern distribution
frontier lies (north of Koumaméyong there are no roads at present).

Thisroad hasbeen drivenal ong on many occasions(GReLL 1992;L EGRos, CERFONTAINE
and EBertL, 1993; Passaro and Egert, 1993). However collecting efforts failed due to
lack of streams, climatic problems or simply pressure of time.

The most westerly known locality of this phenotype known today lies 2.2 kilometres
west of the Koumameéyong crossroads. Only asfar away as between Djidji | and Djidji
I1, Passaro and EserL discovered Aphyosemion cameronense (see also "PEG 94/6",
page 289).

To the east the distribution area extends as far as a stream 26 kilometres west of the
bridgein Ovan,; just six kilometresto the east iswhere the distribution area of the"blue"
form of Aphyosemion maculatum begins (see also "PEG 84/14", page 350).
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The general map shows that this phenotype has been found on the southern edge of
the "cameronense”-group. Thusit occurs at a great distance from the other speciesand
phenotypes with the Y ellow Blotch.

On our second map one can see the localities known to date along the Lalara-Ovan
road, together with the occurrence of Aphyosemion cameronense as well as of
Aphyosemion maculatum in its "yellow" and "blue" forms in this area of such
ichthyological interest.

The exact position of these localitiesis shown - asfar asisknown - in the following
section.

We cannot exclude the possibility that between the distribution frontiers near Djidji
Il and at locality "PEG 94/15", collectors might discover further localities where this
phenotype occurs. Then it would be important to investigate the road to Booué.
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Known Localities

" South of Koumaméyong" isthelocality description of the stream that HErzoc and
BocHTLER discovered on the road to Booué. Unfortunately we do not know a relevant
distance, proximity to avillage or the name of the stream, so we cannot determine the
exact location.

What is certainisthat the stream liesin the drainage area of the Ké, which flowsfrom
north to south parallel to the road in the direction of Booué, where it runs into the
Ogooué.

This strain was not distributed in the hobby, nor are there any colour pictures.
Neverthel ess our experience suggestsit should beincluded in this phenotype, dueto the
hydrographic factors and the fact that the collectors called it "yellow".

"G 39/75" isthe code used by Rappa and PurzL for the 39th locality of their Gabon
trip in 1975. They started in Koumaméyong, measuring the distance in the direction of
Ovan. 24 kilometres east of Koumaméyong they found a stream by the road, in which
they found the pair depicted on page 133 in their 1976 publication.

The Koumaméyong-Ovan stretch is 52 to 53 kilometres long, so this finding place
should be about 28 kilometreswest of Ovan. Our measurementsin thefield suggest that
itisquitelikely to bethe'Bélémé' ("Belém™) stream, which wasthen later fished by Jan
Pap.

The geographical co-ordinatesfor thebridge over the Béléméare 11°59' E and 00°18'
N at 461 metres above sealevel. The Bélémé flows south and runsinto the lvindo near
Booué. This strain did not last long in the hobby.
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"LEC 93/2": a locdlity of Aphyosemion spec. aff. cameronense Phenotype 5 near
Koumameéyong. Both in January and July 1993 the water level was very low and the
bottom covered with mud and leaves

" GJP 80/14" is the locality code which the Dutchman Jan Pap used for the 14th
locality of his Gabon trip in 1980. The name used in the hobby was "Beleme" or
"Bélémé", which we think suggests that the locality is the same as the "Bélém" or
"Bélémé" stream, or at least that it is in the immediate neighbourhood. We therefore
cannot exclude the possibility that thisis the stream which we have already described
under the presentation of locality "G 39/75" on the previous page.

Investigations in the field by Lecros, CerronTAINE and EBErRL (1993) as well as by
Passaro and EserL (1994) showed that the Béléméisin fact too wide for Aphyosemion
in January aswell asin August (both in dry seasons). On each occasion the water was
too wide and deep to try catching fish. Experience has shown that in streams of thissize
killies are only to be found in small quantities.

Jan Papr had found Diapteron georgiae alongside Phenotype 5. Both strains were
brought back to Europeand bred (there are somecolour picturesof bothkillies), but they
disappeared from aquarists' tanks towards the end of the eighties.
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Coming from Booué onereachesthe crossroads near Koumaméyong, where one passes
thisroad sign. A narrow footpath |eads from the right of the sign for about 400 metres
into the forest to locality "LEC 93/2"

This wild male comes from Koumaméyong ("LEC 93/2")
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"GBHL 86/19" isastream, whose position isgiven by Baroin, Houbu andLomBARD
as 26 kilometres west of Ovan.

If one takes into account the inevitable dight variations in measuring distances by
variousauthors, thislocality could be the same asthe stream "G 39/75" in which Rappa
and PurzL fished. It could also be locdlity "GJP 80/4" or locality "PEG 94/15".

What would be helpful in this context would be the width of the stream being
investigated, its position in relation to the road and the direction of the current. What
is certain, however, is that these three localities must all be very close to each other.

In February 1986 the three collectors found Phenotype 5, Diapteron georgiae and
Epiplatys neumanni. Unfortunately this strain has died out in the hobby.

"GWW 86/12" refersto thelocality that Wacner and WenDEeL fished "10 kilometres
beforeK oumaméyong" on 08.01.1986. Asthey had comefrom Makokou, thestreamlies
10 kilometres to the east of this village. We guess the geographical co-ordinatesto be
11°57' E and 00°14' N. The height above sea level cannot be determined.

The two collectors reported finding "Aphyosemion cameronense” and Diapteron
georgiae, but the geographical location suggests to us that the fish was Phenotype 5.
Unfortunately no live specimens were brought back from this locality.

Passaro and EserL's attempts to find this locality in July 1993 proved fruitless.

"GBG 92/21" isGreLL's 21t locality of his 1992 trip. It lies directly at the crossing
of the Lalara-Ovan-Booué roads. The stream crosses the road from south to north.

Koumaméyong lies just half a kilometre to the east of the crossroads, and its
geographical co-ordinatesare 11°52' E and 00°13' N at 455 metresabove sealevel. The
stream of unknown name flows into the Nté, which further south is called the Ké. Just
afew kilometres to the north of the lvindo it runs into the Bélémé.

A second killifish specieswasfound inDiapteron georgiae Wedo not know anything
about the distribution of this strain in the hobby at the present time.

"LEC 93/2" isthe codefor the second locality of thistrip. It isasmall stream which
was shown to Lecros, CerFONTAINE and EserL on 08.01.1993 at about 10 am. by a
friendly forest dweller on the right side of the road coming from the south (i.e. to the
east of it).

The distance to the point where the road from Booué joins the N4 from Lalara to
Makokou is some 400 metres, so the geographical co-ordinates are pretty well the same
as for the previous locality.

AgainDiapteron georgiaewastheonly killiefound together with Aphyosemion spec.
aff. cameronense Phenotype 5. In addition a Ctenopoma species, some characins and
two barb species were present. This and the following strain have been spread around
the hobby.
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"LEC 93/12" refersto thetwelfth locality of thistrip. It was visited on 10.01.1993
at about 2 p.m. It isa stream which is used as awashing place directly at its source to
the east of Souganlam. After afew kilometresto the south-east of theroad it flowsinto
the Béémé. The geographical co-ordinates are 11°58' E and 00°17' N.

Phenotype 5, Slurus spec. and a small barb species were the other fish in the very
shallow stream which is only about 30 centimetres wide.

" PEG 94/15" isthemost easterly locality of this phenotypeknownto date. Itsprecise
location was determined by Passaro and EserL on 14.08.1994 as being 26 kilometres
west of the bridge in Ovan. The geographical co-ordinates cannot be given accurately
enough. According to our maps it could be the Bénzé, which runsinto the Yéélé and
is thus a western tributary of the Mva.

However in some streams of this hydrographic system Aphyosemion maculatum has
been found (see "PEG" 94/14", page 351).

Aphyosemion spec. aff. camer onense Phenotype 5 was very uncommon, which meant
that only six specimens were found. All the males had the Yellow Blotch and
corresponded in appearance to the Koumaméyong and Souganlam populations.

Syntopic Killifish

Diapteron georgiae

Epiplatys neumanni

The distribution area of this phenotype seems to be only very small, and it has been
relatively well investigated alongside the roads which at present have reasonable
surfaces. So, apart from possibly Aphyosemion kunz, one would not expect there to be
any further syntopic killifish.

Description

This phenotype can beplacedinthe"yellow" group thankstothe clearly recognisable
Y ellow Blotch. Thebasic ground col our of thefront part of thebody isapaleblue, which
does not quite achieve the luminosity of other species and phenotypes of the "camero-
nense"-group. Behind the head there are only afew red spots, which form two parallel
rows. The medio-ventral band is normal in its development. In the area near the
beginning of the caudal fin it has a small oblique bend upwards. The zig-zag band is
only hinted at and seems to have broken up into individual small blotches.

The pale blueto dlightly golden dorsal fin has numerous red spots, which evenin the
distal area do not form long flames or streaks.

The caudal is spotted in asimilar way to the dorsal fin. Thereisafaintly developed
upper marginal band. The lower marginal band iswhitish to pale blue. It isnot divided
from the central area by a sub-marginal red band.

To date, this dense and uniform spotting of the caudal has only been observed on this
phenotype, and not on any other representative of the "cameronense”-group (see also
the schematised drawing on the following page).
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This photograph shows a part of Norbert Dabaniak's fish-room. Tanks of various sizes
and shapes are used for keeping and breeding mostly killies of the genus Aphyosemion
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An adult female Aphyosemion cameronense "GWW 86/2"

Thisis afemale Aphyosemion amoenum "C89/22". This strain was caught in Nkonga,
about 6 kilometres north of Pouma in Cameroon
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The anal has awhitish to faint pale blue marginal band, which is bordered by ared
sub-marginal band. The distal area of the anal fin has similar colouration to the dorsal
and caudal fins, but it hasjust avery small number of red spots. The basal area consists
of anarrow dark red band, which on many specimensisjoined to the uppermost of the
red spots.

Relationships

In view of the Y ellow Blotch we also place this phenotype in the "yellow" group. In
the discussion of the relationships of Aphyosemi on amoenum, Aphyosemion halleri and
the other phenotypes dealt with which have this characteristic, we have already given
in detail the differences between these forms, with regard to both the geographical
distances and the colour features of the adult males.

Nevertheless, at this point we would like to stress the special position of the
populations around Koumaméyong as we show how it differs from the other
representatives of the "cameronense”-group with ayellow caudal peduncle:

-The red spots on the flanks are present in very small numbers, so that one gets the
impressionof exclusively blue-yellow col oured specimens. But incontrast Phenotypes
4 and 9 have adense covering of red colouration. Ontheother formswiththeY ellow
Blotch the red pigments on the flanks are "normal” in their extent.

-Ontheanterior part of the body asmall number of red spotsform two rows, whereas
theother formsof the"yellow" group havethree or four such rows, whichin addition
extend much further back to the rear part of the body.

-The caudal has on it small round spots, the upper marginal band is almost
"swallowed up" by the fin; the lower band is not bordered by a sub-marginal red
band, but the two red bands on the caudal fin are almost absent. On the other hand,
all the other representatives of the "cameronense'-group have this striking
characteristic.

-The zig-zag band is scarcely recognisable; it consists merely of individual red spots
and blotches, which may come together to form a broken line. This characteristic
is present on all the other species and phenotypes of the "yellow" group.

Diagnosis

Phenotype 5 was among the first forms of the" cameronense"-group to be discovered
in north Gabon, but until now it was called just "Aphyosemion cameronense” or
" Aphyosemion cameronense yellow".

Thedistribution areain the southern frontier of the speciesgroup isknown only along
the N4 and seems to be very small, at least in its extent from west to east. For thetime
being it cannot be said how far this form goes to the south in the direction of Booué to
the Ogooué and whether it occurs to the north of the Koumaméyong-Ovan road.
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It is remarkable that a geographically isolated phenotype with the Yellow Blotch
should occur in aregion which is so to speak the southern edge of the distribution area
with Aphyosemion amoenum and Phenotype 3 on the opposite northern edge.

Moreover it should not be forgotten that the distribution area to the west (Aphyose-
mion cameronense) and to the east (Aphyosemion maculatum) can be determined very
accurately, and so far no transitional forms have been found.

Placing this form into another representative of the "cameronense'-group is not
possible for geographical reasons and because of the colouration features (minimal
number of red spots on the flanks, unique colouration of the caudal fin).

Discussion

Although strains of this phenotype were imported in the seventies, no attention was
paid until now to the peculiaritiesin the col ouration of this member of the "cameronen-
se"-group.

This would be of less importance if the distribution area of this phenotype lay in
Cameroon or on Gabon's northern frontier. Then the distances separating it from the
other forms of the "yellow" group would not be so great.

However, as the populations around Koumaméyong are the most southerly
representatives of the entire group and thus exist on the group's distribution frontier,
important parallels with Aphyosemion amoenum and Phenotype 3 can be seen here:

-A representative of the "cameronense"-group with the Y ellow Blotch isa so-called
satellite form on the outer edge.

-Contact with anAphyosemion speci es of another speciesgroup withidentical or very
similar requirements as to its biotope (Aphyosemion lamberti from the "elegans’-
group) is - at least theoretically - possible, which is why Phenotype 5, in the same
way asAphyosemion amoenumand Phenotype 3, might well be exposed to aspecial
form of competition.

-When the geographical spread of the speciesand phenotypeswiththe Y ellow Blotch
is considered, one gets the impression that around the "cameronense”-group there
exists a broken ring consisting of populations with the Y ellow Blotch.

Wedo not think that this phenotypeisdistributed whereit is purely by chance, or that
it isawhim of nature. Nor are we of the view that it is a population of Aphyosemion
cameronense, a species which "every so often” has a yellow blotch on the caudal
peduncle.

With the increase in our knowledge of the distribution of the " cameronense'-group
and of the colouration of the adult males, it turns out that there is a certain regularity
in the distribution of the "yellow" forms, even if they do differ quite considerably from
each other.

In the chapter "Summing-up" we will attempt, using our present knowledge, to find
an explanation for this phenomenon.
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Aphyosemion spec. aff. cameronense Phenotype 6 "LEC 93/22"
History

During the discussion of Aphyosemion mimbon we pointed out that it was not until
the mid seventies that the "Monts de Cristal" in north Gabon were investigated for
killies.

The first to collect there were Austrian aguarists, who report the presence of
" Aphyosemion microphtalmum” in Song and Atogafina-Mala. Whether it actually was
this species (it was shown to exist near the village of Méla(="Mala"?) by Passaro and
EserL in 1993) or whether the fish found was a representative of the "cameronense”-
group, we cannot say with any certainty. More recent findings suggest rather that this
Aphyosemion of the coastal plain does not exist in Song itself.

During his collecting trip in August 1976, Jean Henri Huger travelled from Médou-
neu to the small village of Song, where hefound arepresentative of the "herzogi"-group
and aform of the "cameronense'-group. In the first description of Aphyosemion mim-
bon he callsthissecond fish " Aphyosemion spec. aff. obscurum’. Asit wasonly possible
to catch two specimens, this population was not spread around the hobby. All that could
be done was to photograph an adult male and illustrate it in the publication mentioned.
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Until January 1993 this representative of the "cameronense"-group remained
overlooked and absent from thetanksof aquarists. ThenLecros, CERFONTAINE and EBERL
collected in Song ("LEC 93/22") and aso alittle to the north-east in the direction of
Akoga. It became clear that it was in fact a form that differed from Aphyosemion
cameronense and Aphyosemion mimbon.

As Hueer had experienced 17 years earlier, the collectorsin 1993 were only able to
find onemalein Song. This specimen was subsequently brought back to Germany alive
(fortunately!), where we were able to photograph it.

Six monthslater Passaro and EserL were ableto driveto Song. Just afew kilometres
before their destination the road became impassable for an ordinary car, so they had to
turn back just three kilometres south of Song.

In February 1994 BLum and EBerL collected in Song but caught only Aphyosemion
spec. aff. herzogi. However, they did manage, at locality "GEB 94/24", to find numerous
specimens of this phenotype, which corresponded in the body colouration of the males
very closely toHuser'scolour description and alsoinitsbasic characteristicsto themale
from "LEC 93/22".

Finally, another locality was discovered during this collecting trip, and this gave a
clearer picture of the distribution frontier with Aphyosemion mimbon (near Ntom).

Geographical Distribution

After the existence of this phenotype at asingle locality ("Nr. 55" = Song in HUBER,
1977) had becomeknown, nofurther information becameavail ableonthisrepresentative
of the "cameronense"-group for some years.

Then the collecting trips in 1993 and 1994 showed that the western distribution
frontier must be along the road between M éla (Aphyosemi on microphtal mum) and Song
(Aphyosemion spec. aff. cameronense Phenotype 6). Song lies on a stream of the same
name which flows west into the Noya. The Noya leavesthe'Monts de Cristal' and runs
to the east of Cocobeach into the delta of the Muni (Mouni), which is the border with
Equatorial Guinea. The most north-easterly known locdlity is near Etsam | in the
drainage area of the Binguilé, which flows south-east into the Mbé, which itself isa
tributary of the Komo. The Komo flowsinto the sea near Libreville, so this phenotype
has been found in two different hydrographic systems.

The distance between Song and Etsam | comesto 21 kilometres as the crow flies, so
we can say that the distribution area of this phenotypeis very small, at least along the
N5. All the same a future shifting of the distribution frontier from Etsam | in the
direction of Ntom (eight kilometres as the crow flies from Etsam |, Aphyosemion
mimbon!) by about six kilometres is theoretically possible, if one day this stretch is
intensively investigated for Aphyosemion. The previously mentioned existence of
Aphyosemion microphtalmum just six kilometres south-west of Song in Méa shows
without doubt that Phenotype 6 lives on the distribution frontier of the "cameronense”-
group and can thus also be called a "small satellite form".
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The following map shows that the distribution area as we know it of Phenotype 6 is
atiny part of the "cameronense"-group at its western edge in north Gabon. On the
opposite page can be seen the localities known to date on the N5.

Known Localities

"JH 55" isthe locality investigated by Jean H. Huger near the village of Song on
30.8.1976. Thisvillagelieson the N5, which has been mentioned several timesalready,
and which goes from Kougouleu (on the Libreville-Kango road) to Médouneu, via
Engong Kouamé, Akoga and Edoum.

The geographical co-ordinatesare 10°16' E and 00°39' N. The height above sealevel
can bedetermined only roughly from our maps, but weestimateit to beabout 500 metres.
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In the first description of Aphyosemion mimbon, Huser describes on page 5 the
location of the finding place and its surroundings as follows:

"Village de Song, a6 km au nord de Mela. Ruisseau de 3a6 kmdelarge qui sejette
peu aprés dans la Soung. La profondeur atteint 60 cm a certains endroits le 30 ao(t
1976; le fond est constitué de galets ou de petits cailloux; de gros rochers, épars au
milieu du lit, sont recouverts dAnubias... De beaux Procatopodinés sont présents
par bancs; malheureusement, il n'a pas été possible de les conserver vivants, car ils
sont choqués par lefilet. Immédiatement, un marigot tributaire est recherché, mais
sans succes. Seul un fossé a eaux plus calmes est trouvé, dont |'environnement est
le méme. Caractéristiques a 16 heures: température de I'eau 20.5°C, de l'air 22°C,
pH 6.5, DH 1.5. Lesformes "bleue" et "jaune" sont a nouveau sympatriques, mais
trésdifférentesdes précedentes. L es poissons sont rares et présents uniquement dans
troisendroitscal mestréscirconscrits. A présdeux heuresde péche, deux exemplaires
delaforme "bleue" et dix dela"jaune" ont seulement été capturés, ce qui laisse a
penser quelebiotopeneleur est pasfavorabl g; | esdeux espécessont vrai sembl ablement
présentes en quantité non loin de [a."

This detailed description of the habitat can be translated roughly as follows:

"Thevillage of Song, six kilometresnorth of Mela(Méla). Thestreamisthreeto six
metres wide and after a short distance runsinto the Soung (Song). The depth came
to 60 centimetres in some places on 30th August, 1976; the bottom consists of
pebbles and small stones; large rocks, scattered in the middle of the stream bottom,
are covered with Anubias... Beautiful Procatopodinae are present in shoals;
unfortunately it was not possible to keep them alive, as they suffered from shock
when caught in anet. Then, asmall tributary was looked for, but without success.
All that was found was aditch with still water and the same surroundings. Readings
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a 4.pm.: water temperature 20.5°C, air temperature 22°C, pH 6.5, total hardness
1.5dGH. The"blue" and"yellow" formsareagain sympatric, but very different from
the previous forms. The fish are very rare and present solely in three very limited
calm places. After two hours fishing, just two specimens of the"blue" form and ten
of the "yellow" were caught, which suggests that the biotope is not favourable to
them. The two species are probably present in quantity not far from there."

The "blue" form mentioned by Huger is Aphyosemion spec. aff. cameronense
Phenotype 6, the "yellow" form is a representative of the "herzogi”-group.

Asonly two specimens of the form first mentioned werefound, it was not possiblefor
it to become established in the hobby.

"LEC 93/20" isthe code for the 20th locality that L Ecros, CERFONTAINE and EBERL
visited near Assok on 13.1.1993 at about 10 a.m. Coming from Médouneu they arrived
at the northern outskirts of the village, where they found a bridge over a stream which
crosses the road from left to right and then after afew metres flows into the Binguilé.

The geographical co-ordinatesare 10°22' E and 00°44' N. The height above sealevel
cannot be determined. The distance from the edge of Médouneu was measured by the
collectors as 76 kilometres.

The uncommon Aphyosemion resembled in their colour pattern the male later found
near Song, but not enough specimens were found to make this strain available in the
hobby.

"LEC 93/21" refersto the following locality, which was visited about half an hour
later. The Binguilé crossesthe N5 on the southern outskirts of Assok; the distancefrom
Médouneu comes to 79 kilometres, in other words only three kilometres from the
previous locality.

The geographical co-ordinates are 10°21' E and 00°42' N; the height above sealevel
cannot be determined.

A total of 14 young fish were found, which ensured that this strain was spread around
the hobby and is thus available to aquarists.

"LEC 93/22" referstolocality "JH 55" which Lecros, CErFONTAINE and EBERL were
also able to investigate on 13.01.1993. at about 1.00 p.m.

Hueer's findings were confirmed. Aphyosemion spec. aff. herzogi wasin fact rather
more common, but despite intensive efforts only one male of Phenotype 6 was found.

In February 1994 BLum and Esert, and six months later Passaro and EBerL were not
ableto find any examples of Phenotype 6, even though an 800 metre long stretch of the
streamwassystematically searched. Nor wasit possibleto discover any small tributaries
which are better suited for Aphyosemion as a habitat.

So thisstrain has not been kept and bred in the aquarium, but there are colour pictures
of male fish caught by Hueer and also by Lecros, CERFONTAINE and EBERL.
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Thiswild fish from locality "LEC 93/21" was brought back as a young fish and later
showed body markings that differ from Aphyosemion cameronense and Aphyosemion
mimbon; hence we include this strain in Phenotype 6

"GEB 94/24" is the 24th locality of BLum and EserL's Gabon trip, which was
investigated on 19.02.1994. at about 4 p.m. The 'Mbongmvong' stream crosses the N5
in Etsam | from left to right as one comes from Médouneu.

We determine the geographical co-ordinates as 10°24' E and 00°47' N; the height
above sealevel cannot be given.

Near thevillagethe Mbongmvong flowsinto the Binguil € which runswest of theroad
paralel to it.

The stream was some three metres wide and 20 to 30 centimetres deep. Alongside
Phenotype 6 abarb speciesand avery largenumber of shrimpswerefound. Inthemiddie
the clear and dlightly brownish water had a relatively strong current, so that the
Aphyosemion kept near the bank and at the bottom among bamboo leaves.

As catching a sufficient number of adult fish presented no problems, this strain was
brought back and has now been bred by several killifish keepers. The collectors could
not find any young fish.

In August 1994 Passaro and EserL were ableto fish again near Etsam |. The number
of Aphyosemion found was about the same as in February of the same year.
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Syntopic Killifish

Aphyosemion spec. aff. herzogi
Plataplochilus spec.

Thisformof the" herzogi"-group wasreported by Huser from Song ("JH 55") in 1976.
In the first description of Aphyosemion mimbon, on page 9, it was said to differ from
Aphyosemion herzogi itself. We agreewithHuser inthat we separate populations"LEC
93/22" and "LEC 93/23" (near Song) from Aphyosemion herzogi until detailed
investigations show whether it is this species or perhaps a separate species.

The lamp-eye mentioned by Huser was brought back alive by LEecros, CERFONTAINE
andEgerL and subsequently bred by Ciceron andBucHeeRGER. Theorangecoloured V"
on the caudal fin is situated opposite the line of the fin rays, so that it may be possible
to separate this form from the previously known populations of Procatopodinae from
the 'Monts de Cristal' ("PEG 93/20", Méla).

Further syntopickillifishalongthe N5 arenot to beexpected, but they may bepossible,
if new roads are built in this area and especially to the east and west.

Description

If onelooks at the colour picturein Huger (1977, page 7), the one male of the"LEC
93/22" strain and the other strains, then the popul ations of this phenotype can bethought
of as being very variable. The lack of the Y ellow Blotch means that this form can be
placed with the "blue" representatives of the "cameronense'-group.

The body ground colour is a pale metallic blue; on the flanks one can see numerous
irregularly arranged red spots, whose form and size vary considerably from population
to population and from individual to individual.

The scarcely recognisable zig-zag band hardly stands out from the rest of the dense
red pigmentation, which is aso true of the medio-ventral band.

The fish illustrated in Huger (1977) is rather similar in this respect to the colour
pattern that we know from Aphyosemion obscurum. On the caudal peduncletheparallel
rows of red spots break up and form atrellis pattern, which can also be observed on the
male of the "LEC 93/22" strain (same finding place). In addition neither the medio-
ventral band nor zig-zag band is visible in this fish.

Thistrellis patternismore clearly developed on the"LEC 93/21" strain and stretches
from the root of the caudal to the beginning of the anal fin, where parallel rows of red
spots extend to the head.

On the other hand the red spots seen on strain "GEB 94/24" seem to merge in places,
so that on some individuals there are body markings reminiscent of the large blotches
on Aphyosemion maculatum and Aphyosemion mimbon.
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In any event these blotches are considerably smaller, so that here it is possible to
separate the phenotype from these two species.

All populations havein common atendency for thetrellis pattern of the red pigments
to break up on the rear part of the body.

Thedorsal isalwaysyellow in colour and on some specimensthereareafew red spots
in the basal area. The bluish to greenish colouration at the root of thefinisonly visible
when the fin is outstretched.

The caudal fin has the marginal bands which we know from most representatives of
the "cameronense"-group. On many specimens both are yellow in colour, but fish have
been found with awhite lower band. Both bands are edged to the central area of thefin
with ared sub-marginal band. The central area of the caudal fin is decorated with dark
red longish blotches and flames over a very pale blue background.

On all specimens the anal fin has a broad marginal band, which is amost totally
yellow incolour and edged by ared sub-marginal band. Thisred band may bevery broad,
and thisisespecially true of the specimensin Huger, 1977 page 7 and of themal e caught
by Lecros, CerroNTAINE and EBerL. Along the body there areisolated red spots, which
are completely absent on many specimens.

Huser (1977) emphasises that the red band on the anal fin in the Aphyosemion
cameronense populations from Gabon lies in the margina area, whereas on this
phenotype it is much closer to the body, in fact in the middle of the fin.

Thedrawing on page 424 showsthesignificant col ouration featuresof this phenotype.

Relationships

Withinthe"blue" group we can compare Phenotype 6 with its densered pigmentation
only with Aphyosemion obscurum and Phenotype 1. It is obviously a simple matter to
separate it from Aphyosemion cameronense, Aphyosemion haasi and Phenotypes 2, 7
and 8.

The regular body markings typical of Aphyosemion obscurum extend from the head
to theroot of the caudal fin. They do not form avisible "trellis pattern” in the area of
the caudal peduncle. Instead the red pigments merge only horizontally. The distance
from Etsam | to Makak is about 340 kilometres as the crow flies. Both members of the
"cameronense”-group lie on the south-west and north-east extremes of the group's
range - allowing for the exception of the Diang Aphyosemion cameronense.

Phenotype 1 also has numerous red spots on the flanks. These spots, however, form
paralel lines and do not merge with each other. With this representative of the
"cameronense"-group thereis absolutely no tendency for the "trellis pattern” to appear
on thefish. Thedistance from Etsam | to Mvilé amounts to about 290 kilometres asthe
crow flies.

Neither Aphyosemion obscurumnor Phenotype 1 have such strong yellow colouration
on the unpaired fins, which provides yet another feature that distinguishes Phenotype
6 from the other "blue” forms of the "cameronense”-group.
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Diagnosis

This phenotype is a representative of the "cameronense'-group, which can be
separated from the other specimens and phenotypes by theirregular body markings, the
reticulation on the caudal peduncle as well as by the large proportion of yellow in the
unpaired fins.

At present the distribution area can be driven only along the N5, so its relationship
with the other representatives of the "cameronense’-group cannot be investigated. Its
proximity with Aphyosemion mimbon (eight kilometres asthe crow fliesfrom Etsam to
Ntom) indicates that there cannot be a transitional form.

Discussion

The Song population, whichwasfirst investigated in some depth by Huser, was never
found in adequate numbers, but the divergent body colouration justified this phenotype
being called "Aphyosemion sp. aff. obscurum'.

The discovery of asimilarly coloured male at the same locality 17 years later means
that neither of the two specimens was amutation. The possibility of such a coincidence
istoo dight.

It was not Huger's intention to place the population of his 55th locality in Aphyose-
mion obscurumfrom the north. I nstead he was pointing out similarities between thetwo
forms, whichweinturn see as an argument for splitting Phenotype 6 fromAphyosemion
cameronense and considering it as a separate form.

The relationship between this phenotype and Aphyosemion mimbon and the nearest
populations of Aphyosemion cameronense to the east of Médouneu ("PEG" 94/42")
should be investigated by means of crossing experiments, which might provide
arguments for raising this phenotype to the status of species.
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Aphyosemion spec. aff. cameronense Phanotyp "LEC 93/7"

History

Fromthemid sixtiesto the present day the Ovan-Makokou road has been investigated
for killies, asit isasimple matter to find many interesting killifish in thisarea. All the
populations of the " cameronense'-group were called " Aphyosemion cameronense”.

In 1993 Lecros, CerFonTAINE and EBerL discovered a population which in its body
colouration and the pattern of markings on the unpaired fins differs from the other
strains brought back so far.

These wild fish were then successfully bred in the aguarium, so that the "LEC 93/7"
strain has now been distributed in the hobby. By most killifish keepers it has been
regarded as belonging to Aphyosemion cameronense.

In August 1994 Passaro and EgerL returned to thislocality and were able to establish
that all the males which were caught had the characteristic features of this population.

If thisstrainis compared with the populations of Aphyosemion cameronensefromthe
vicinity of thisfinding place, one will appreciate the reasons for illustrating this form
and separating it from Aphyosemion cameronense.
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Geographical Distribution and Known L ocalities

Theonly locality at present isthe Béniaré stream onthe N1 in north Gabon. It crosses
the road from Makokou to Ovan 48.5 kilometres west of the end of the asphalt in
Makokou between the villages of Ebegna and Ebandak. The stream crosses the road
from north to south and belongs to the Louli system. This small river is a northern
tributary of the Ivindo.

We calculate the geographical co-ordinatesto be 12°30' E and 00°32' N at 535 metres
above sealevel.

The code used by Lecros, CerronTAINE and Egert for thisstrainis" LEC 93/7".

The stream is 100 to 150 metres wide and a maximum of 40 centimetres deep. Other
killies found in it were Aphyosemion punctatum, Aphyosemion kunz, Diapteron
fulgens and Epiplatys neumanni. This locality isillustrated at the top of page 428.

Diapteron fulgens and Aphyosemion spec. aff. cameronense werethetwo commonest
species. Inthe case of thelatter speciesfemal esclearly outnumbered mal es; on the other
hand only one male Aphyosemion kunzi was found.

Other accompanying fish were barbs, characins and a species of the genus
Mastacemballus. Shrimps and the usual water insects were very numerous.

On 09.01.1993 at 4 p.m. the water temperature was 24°C and the air temperature just
one degree warmer at 25°C. The pH was measured at 6.3, the total hardness below
1°dGH and the conductivity 30 pS.

" G74/4" refersto the fourth locality of Gaspers and others Gabon trip; its position
isgiven as"52 km before Makokou near the village of Essenkelle, stream 1 km on the
left". On our mapsthevillageisshown as'Ntsenkél € or 'Ntenkélé (12°39' E and 00°31'
N). Heretoo " Aphyosemion camer onense' wasfound. Thisstream belongsto the L oubi,
which also runsinto the Louli. In fact this place is the neighbouring village to the west
of Ebandak and so lies just a few kilometres to the west of Béniaré.

"GWW 86/4" isthe codefor the fourth locality of WaeNeErR and WENDEL's trip. They
give its location as "45 km west of Makokou". There they found "Aphyosemion
cameronense”, Aphyosemion punctatum, Diapteron fulgens and Epiplatys neumanni.

The combination of species and the presence of a single male Aphyosemion kunz in
1993 point to it being the same stream. On the other hand the collectors' description of
thebody colouration of themales ("broad yellow borders or bandson the unpairedfins')
suggest otherwise! At the moment therefore we cannot say whether the last two
populations mentioned belong to Aphyosemion cameronense or to Phenotype 7. This
guestion can only be answered by systematic collecting around Ebegna and Ebandak
and also to the east and west of these villages.

The upper map on the next page gives the position of locality "LEC 93/7" in the
distribution area of the " cameronense"-group. The second map showsit in more detail .
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The Béniaré stream on the N1 between Ebegna and Ebandak, locality of Phenotype 7
Syntopic Killifish

Aphyosemion batesi
Aphyosemion punctatum
Diapteron fulgens
Epiplatys neumanni

Asthekilliesof thisregion arerelatively well known, theonly other speciesonemight
expect to be sympatric is Aphyosemion bochtleri.

Description

This phenotype can be placed in the "blue" group, as the flanks have a light blue
ground colouring; the Y ellow Blotch is also absent on every wild fish caught and on all
of the tank bred progeny.

Over thewhole body individual red spotsare distributed. They are not so denseaswe
know from Aphyosemion obscurumor Phenotypes 1 and 4. Nor do they tend to merge
with each other. To the contrary, aswith Phenotype 1, each spot seemsto lieonitsown
scale.
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These spots form three parallel lines on the front part of the body. The upper oneis
amost unbroken and is the longest. The two lower rows are significantly shorter and
have afew "gaps', in which the spots seem to be missing.

Thereis no clearly defined zig-zag band, since the number and size of the red spots
in the upper part of the caudal peduncle correspond to the arrangement on the front part
of the body. The medio-ventral band begins below the gills. It is very regular in form
and on the caudal fin becomes a very broad red marginal band.

Theground colouration of thedorsal fin correspondsroughly to the body colouration.
On it there are numerousred dots, which are distributed very regularly onthefin. Inthe
distal areathey seem to be completely absent.

The caudal has an upper and lower marginal band; these are both pale bluein colour.
The upper band is not clearly defined in the middle of the fin but has some red dots
similar to those in the dorsal.

The central area of thefin consists of fairly long dark red blotches and streaks which
lie very close to each other and also merge, which gives the impression of the central
part of the caudal fin being dark red.

The anal has a narrow margina band, whose colouration corresponds to that of the
lower marginal band of the caudal. It isedged by adark red submarginal border, which
close to the body breaks up into streaks which lie very close to each other. These are
arranged in the direction of the fin rays. Only at the actual base of the anal fin arethere
afew dark red spots.

No yellow has been observed on the unpaired fins of population "LEC 93/7".

The following drawing represents a male of this phenotype and its important
colouration characteristics:
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Relationships

Thecompletely pal e blue body ground colour enablesusto placethisphenotypeinthe
"blue" group. It isvery easy to separate this form from the other representatives of the
"camer onense”-group without the Y ellow Blotch (Aphyosemion camer onense, Aphyo-
semion obscurum, Aphyosemion haasi, Aphyosemi on macul atum, Aphyosemion mimbon
and Phenotypes 1, 2, 6 and 8) if one concentrates on the features given as follows:

-Thedorsal iscovered with regular red dots, which do not mergeto formlongblotches
or streaks. Thisfirst characteristic isnot seen to this extent on the other forms of the
"blue" group; rather there is a tendency for the formation of the latter.

-Theanal hasanarrow paleblueto whitish marginal band; therest of thefinisa most
completely dark redin colour. Thealmost solid red colouration of theanal fin of this
kind is otherwise only found on some specimens of Aphyosemion amoenum, which
however has a 'Y ellow Blotch.

-The caudal is not symmetrically coloured; the upper marginal band corresponds
with the dorsal to a certain extent with regard to the red spots, while the lower
marginal band isnot spotted at all. The spots on the upper marginal band are typical
in this phenotype.

-The medio-ventral band extendsto the gills. Admittedly this had al so been observed
on other populations of Aphyosemion cameronense aswell ason several phenotypes,
but these forms lack the peculiarities of Phenotype 7 mentioned above.

-The zig-zag band is absent, being replaced by the red spots which are distributed
irregularly on the flanks. All the members of the "cameronense"-group that can be
called "blue" have a recognisable zig-zag band, with the exception of Phenotype 8
with its divergent anal fin.

-The absence of blotches on the flanks and the clearly defined medio-ventral band
enable this form to be easily separated from Aphyosemion maculatum and Aphyo-
semion mimbon, which form the "blotched" group and have no red band on the rear
part of the body.

-Theirregularly arranged spots provide a distinguishing characteristic that separates
Phenotype 7 fromAphyosemi on obscurum, Aphyosemion haasi aswell asPhenotypes
1,2 and 6.

-Finally the shape of two fins can be described as unusual. The caudal is rounded on
its corners, whereas on the other representatives of the "cameronense'-group the
corners are rather pointed. The anal does not have the parallelogram shape; in this
respect too it differs from the normal form seen in the group.

This phenotype does not have a specific criterion to separate it from the species and
phenotypes mentioned here, nor doesit differ as markedly from Aphyosemion camero-
nenseasdo the other speciesand phenotypesof thisspeciesgroup. Nevertheless, inview
of the combination of its peculiarities and the resulting general impression given by the
fish, it can be regarded as an isolated form.
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Oneisalmost inclined to say that "something isnot quiteright with thisAphyosemion
cameronense”.

One can see features in common with Aphyosemion cameronense and Phenotype 1,
so we would place Phenotype 7 close to these two forms.

It seems clear that Phenotype 7 livesin the wild in close proximity to Aphyosemion
cameronense, as is aso the case, for example, with Phenotypes 1, 2 and 9. The direct
distance betweenlocality "LEC 93/7" and Phenotype 1 (Mviléwest of Lolodorf) comes
to some 370 kilometres.

Diagnosis

Asfar aswe know this phenotype has until now been available from just onelocality,
which lies in the drainage area of the Loubi, a northern tributary of the Ivindo.

The distribution area needs to be defined more accurately, and systematic collecting
work should be carried out in the area around this stream. Of particular interest is the
presence of Aphyosemion cameronense to the west and east of this phenotype.

Thelack of passableroads preventsinvestigationsto the south, where onewould like
to know the situation regarding an Aphyosemion species which there replaces the
representatives of the "cameronense”-group (Aphyosemion punctatum?).

The specimens caught at locality "LEC 93/7" aswell asthe F1 and F2 progeny have
a colour pattern which only differs from Aphyosemion cameronense when one has a
second glance. It is not a simple matter to point out or describe the features which
suggest this phenotype should be split from the other representatives of the "camero-
nense"-group.

Only when the individual colouration characteristics are compared is it possible to
recognise differences from similarly coloured populations of this group.

Discussion

It cannot be denied that here we are dealing with aform of the " cameronense'-group
whose distribution - like that of Phenotypes 1, 2, 4 and 9 - has been very little
investigated.

Nevertheless it does seem asiif the distribution areawill be limited to the tributaries
of the Louli. Much collecting in the past had produced "Aphyosemion cameronense”
aong the Makokou-Ovan road.

It would be especially important to know if this phenotypeisalso asmall form onthe
edge of this species group.

In addition we need to know whether other streams of the Louli actualy contain
populations of Aphyosemion cameronense. Then we would have a situation similar to
the one we know from Nsessoum. Two forms of the same species group which differ
from each other in colouration exist in one and the same hydrographic system. Crossing
experiments could help us to find out more about the significance of such external
characteristics in deciding the validity of a species.
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Aphyosemion spec. aff. cameronense Phenotype 8 "LEC 93/14"
History

In the course of numerous collecting tripsin north Gabon the area around Mitzic has
been investigated for killies on several occasions. Collectors have only ever reported
finding "Aphyosemion cameronense”.

Lecros, CerrFoNTAINE and EBerL also investigated this region during their January
1993 trip and were able to confirm the presence of Aphyosemion cameronensein almost
every stream they fished. This species seemsto be by far the commonest killiethere. To
the west of Mitzic on the way to Sam they found a population of the "camero-nense"-
group, whichimmediately drew their attention because of itsbody colouration. Thewild
fish were reminiscent of Aphyosemion gardneri or Aphyosemion scheeli. Moreover
"pure blue" specimens were found alongside males with yellow on the dorsal and anal
fins. This phenomenon of the coexistence of blue and yellow phases of one speciesin
one biotope has been known for a long time in the case of representatives of the
"gardneri"-group in west Cameroon and in the east of Nigeria. This form was later
compared in the aguarium with the popul ations of the nearest localities on the Mitzic-
Sam road, and it was shown that the "LEC 93/14" strain actually differs significantly
in body colouration, which is why we here wish to regard it as a separate phenotype.
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Geographical Distribution and Known L ocalities

This phenotype, like the previous one, is at present known from only one finding
place. Soitsdistribution in the wild cannot be given accurately. We can only give here
the single locality we know of.

"LEC93/14" isthe'Bidon' stream between Enguéand Essong (Essong-Ville), which
was fished by LEecros, CerFonTAINE and EBerL on 12.01.1993. This locality lies 14
kilometres west of the outskirts of Mitzic on the road to Sam. The geographical co-
ordinates are 11°28' E and 00°49' N at about 500 metres above sea level.

The Bidon crosses the road from south to north and then runs into the Nkam which
flowsto the west. The Nkam isanorth-eastern tributary of the Lara, which flows south
into the Okano.

Apart from Aphyosemion spec. aff. cameronense only Barbus spec. aff. jae could be
found. In addition there were large numbers of a small shrimp species.

At 9am. theair temperature was 22.7°C, the water temperature 21.5°C. The pH was
foundtobe5.7 (1), thetotal hardnesswas not measurable (0° dGH) and the conductivity
was extremely low at 14 pS.

We do not know if other collectors have been able to find similarly coloured
populations of the " cameronense"-group in theimmediate vicinity of thesevillages. 40
kilometres north-west of Mitzic Waener and WenpeL found a population of Aphyose-
mion cameronense ("GWW 86/15", page 272), which unfortunately was not brought
back aliveto Europe, sowecannot placeit withany accuracy. Locality "L EC 93/15" with
an Aphyosemion cameronense typical of this region is situated 34 kilometres in the
direction of Sam (see also page 286).

Thissuggeststhat the distribution area of this phenotype cannot bevery largeand that
it may be limited to the Nkam.

This male with a high proportion of yellow was caught at the same locality
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On the following general map the position of locality "LEC 93/14" can be seen; the
lower map shows the Mitzic-Sam road with the only locality known at present.
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Syntopic Killifish

Astheonly other fish found inthe one known locality was abarb species, we can only
guess at possible syntopic killifish. We consider it to be at least theoretically possible
for a representative of the "herzogi"-group and Episemion (callipteron?) to be found
with Phenotype 8.

Description

The ground colour of the flanks is a metallic light blue to blue-green; the yellow
"colour phase" seemsto have s stronger tendency to be greenish. No Yellow Blotchis
to be seen on the caudal peduncle. The red pigments are irregularly distributed on the
flanks and have no pronounced tendency to merge nor do they form amedio-ventral or
Zig-zag band. The ground colour of the unpaired fins corresponds to the body
colouration. In the basal and central areas the dorsal is covered with red dots which
towardsthe outer area of thefinsarereplaced by longish flamesand streaks. Theyellow
phase males have a yellowish outer area to the dorsal fin.

The caudal fin on the blue phase has a weakly defined upper marginal band, which
issomewhat lighter in colour than therest of thefin. Thelower marginal band isbroader
and separated from the central area by a narrow red submarginal band. The middle of
thefinislikethat of Phenotype 5 in being regularly covered with red dots. The caudal
of theyellow phase, on the other hand, hasalight blue upper and yellow lower marginal
band; the central areaof thefiniscovered with red blotches, whichin placesmergewith
each other and with the two submarginal bands. This makes the fin appear to have a
much "coarser" pattern.

The anal fin of both phases have amost identical markings: anarrow pale blue band
isfollowed by arather broader submarginal band. The inner area of the fin has six or
seven individual red spots leading out from the base of the fin.

Relationships

This phenotype quite obviously lacksthe Y ellow Blotch, so we placeit in the "blue”
group. Thepoorly devel oped red col ouration enablesoneto separateit fromthe" striped”
representatives(Aphyosemion obscurumand Phenotypel) aswell asfromthe™ bl otched"
Aphyosemion maculatum and Aphyosemion mimbon.

I n addition the two bands on the caudal peduncle are not present, which makesit easy
to separate the phenotype from Aphyosemion cameronense and Aphyosemion haasi.

Phenotype 6 also has an irregular arrangement of the red colour elements on the
flanks, but they are considerably denser and more humerous.

The population from locality "LEC 93/14" can a so be distinguished from Phenotype
7: thislatter representative of the" cameronense"-group seemsto havejust asuggestion
of the zig-zag band, but on the other hand the medio-ventral band is very broad and
extends over thewhol e of thelower part of thebody. Asthereisno closely related form
within the species group, geographical separation is not called for.
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The following drawing shows all the most important colouration characteristics of
this phenotype:

Diagnosis

The only locality known to date lies on the Mitzic-Sam road, which passes through
the drainage of the upper Lara. This road has been travelled by many collectors, but
unfortunately there are gaps along it where no fishing has been done. We do not know
anything about the appearance of the popul ations of the" cameronense”-group from east
of Engué | to Mitzic. In addition information is lacking on collecting work between
Essong andlocality "GWW 86/15", nor do weknow thecolouration of themales of these
populations.

The pigmentation of the flanks and the spotted caudal (at least on the blue phase of
this phenotype) resemble the popul ations of Phenotype 5 from K oumaméyong, but this
phenotype has the Y ellow Blotch.

Sincethe"LEC 93/14" popul ationisobviously replaced by Aphyosemi on camer onen-
se in both directions along the Mitzic-Sam road and to the south near Oveng, our
present-day knowledge suggestsit is not a geographical frontier form of the "camero-
nense"-group.

Of particular interest is the unique occurrence for this species group of "blue" and
"yellow" malesin one stream, which justifies our splitting them into two colour phases.
Discussion

The discovery of apopulation west of Mitzic with clearly divergent colouring poses
guestionswhich should beanswered asfully aspossibleasaresult of intensivecollecting
work and crossing experiments with neighbouring populations of Aphyosemion came-
ronense (and with other representatives of the species group?).

In addition investigations on the behavioural biology of the phenotype would be
interesting, as then we might learn whether the females prefer to mate with the "blue"
or the "yellow" males.
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Aphyosemion spec. aff. cameronense Phenotype "EMS 90/2"
History

The Eséka-Lolodorf stretch in south Cameroon has also been investigated for killies
sincethesixties(ScHeeL ; Rabpa andPurzL; AmieT; CHAUCHE, PoLiak and TANAKA; VLIV
and many others). Repeatedly "Aphyosemion cameronense”" has been reported as one
of the killie species occurring there.

In the mid eighties wild fish with the code "Ngoyang Chantier" arrived in France,
where they were subsequently photographed by Maurice CHaucHe and called " Aphyo-
semion cf. cameronense’, as this population differed from the other strains of this
Species.

In August 1990 Esert and otherswere ableto bring back from Ngoyang apopula-tion
which strongly resembles the strain distributed in France and Germany. However, as
it hasnot been established whether thetwo strainscomefrom the same stream, they have
been kept and bred pure with different names ("Ngoyang Chantier", "EM S 90/2").

At amost the same time Viiav and others found two further populations in the
'Mentany€' stream near the village of the same name and near Minlongo (also between
Eséka and Lolodorf). They were then bred in Belgium and the Netherlands for a short
time but subsequently disappeared from the hobby.
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With theincreasing number of populations of members of the " cameronenseg'-group
brought back from Cameroon and Gabon and known to us, it has become clearer that
these strains from around Ngoyang, Mentanyé and Minlongo are adivergent form. We
therefore consider it as Phenotype 9 and intend to deal with it herein detail for thefirst
time.

Argumentsfor thistreatment are the facts which will be presented below, such asthe
geographical distribution, the Y ellow Blotch, the regular pigmentation on the flanks
and the phenotype's immediate proximity to A. cameronense near Madang |.

Geographical Distribution

The distribution area of this phenotype has not been investigated adequately yet, so
for thetimebeingwecan only work onthefour knownlocalities. Theselieinavery small
areaontheroad from Esékato thesouth inthedirection of Lolodorf. Thisareaisdrained
by the upper reaches of the Mougué (a tributary of the Lokoundjé) and also by the
Nkoumbala, which flows west into the Nyong.

The most northerly locality at present would seem to be Mentanyé, which is situated
only about ten kilometres south of the bridge over the Nyong. The southern distribution
frontier seems to be near Ngoyang, since Aphyosemion cameronense "Madang |" has
been found in the very next village. The distance between these two localities of
Phenotype 9 is 18 kilometres as the crow flies.

How far the phenotype extendsto thewest and east of the Eséka-L ol odorf road cannot
be investigated for the time being. 24 kilometres west of Ngoyang near Song Mahi
Aphyosemion heinemanni has been found (see also pp 120 and 121). This fish seems
to be a species of the coastal plain or the transitional zone to the inland plateau. This
would indicate that Phenotype 9 is also a small satellite form on the edge of the
"cameronense’-group.

The general map on the opposite page shows the distribution area of this phenotype
inrelation to that of the whole " cameronense"-group. The lower map shows the Eséka-
Lolodorf road with the localities known at the present time.

Known Localities

" Ngoyang Chantier" isFrenchfor"Ngoyang work-site" or "Ngoyang timber felling
camp”. When Eser. made inquiries in Ngoyang itself in August 1990, the villagers
knew nothing about any "chantier”, so we cannot give any data on the precise location
of thisfinding place. Our 1 : 200,000 scale maps do hot show any "chantier" or similar
establishment either.

Ngoyang itself hasthe geographical co-ordinates 10°45' E and 03°21' N at about 450
metres above sealevel. The streamsaround Ngoyang runinto the Mougué, which flows
past Mvilé (Phenotype 1!) and into the Lkoundjé near Bipindi.

This strain has been bred by keepers of the small Aphyosemion and is still kept inthe
hobby.
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"EM S90/2" isthecodefor thelocality which EBERL and othersvisited in Ngoyang
0n 16.8.1990 at about 11.30 a.m. The'Mbyada' stream crossestheroad from west to east
and flowsinto an unnamed tributary of the M ougué, which rises eight kilometres south-
east of Ngoyang. The air temperature was 25°C, the clear and slightly brownish water
flowed slowly and itstemperature was 22°C. The stream was 40 to 60 centimetres deep
and oneto two metreswide. Aswell as abarb species some specimens of Aphyosemion
exiguumwere also found. This strain was spread around the hobby with the population
name "Ngoyang Mbyada".

"Mentany€" isthe name of asmall village about ten kilometres south of the Nyong
on the road from Esékato Lolodorf - aroad we have mentioned on several occasions.
The geographical co-ordinatesare 10°44' E and 03°30' N at 422 metres above sealevel.
We know nothing about the precise location of thisfinding place, the date of theimport
or if any accompanying fish were present. The small streams around Mentanyé run into
the stream of the same name, which joins the Nkoumbala and then flows west into the
neighbouring Nyong. This strain disappeared from the tanks of killifish keepersjust a
few years after its import (summer 1990).

"Minlongo" is the locality name of a strain, which was imported from south
Cameroon by Bas Viiam and others in 1990. This village lies on the Eséka-L ol odorf
road: 10°45' E and 02°29' N. The height above sea level cannot be determined. The
'‘Minlongo' stream crosses the road from east to west and flows into the Koumla, a
tributary of the Nyong. This strain is no longer kept in the hobby.

Syntopic Killifish

Aphyosemion exiguum

The inadequate information on both the "Ngoyang Chantier" and the "Mentanyé"
localities mean we are not able to say whether there are any other syntopic killies. We
assume that future collecting work within the distribution area known at present might

result in one or two other killifish species being found alongside Phenotype 9
(Aphyosemion batesi or Epiplatys sangmelinensis).

Description

The body ground colour is a weak pale blue, so this phenotype appears somewhat
lighter in colour than most of the other members of the "cameronense"-group. Four
horizontal rowsof dark red spotsrunfrom the gill coversto amost the caudal peduncle.
Asin Aphyosemion obscurumthese spots merge with each other, giving theimpression
of a"striped" Aphyosemion.

Thelower rows of spots are shorter than the two upper ones. The lowest one consists
of six to ten red spots which are separated from each other.

Thetop row of spots consists of the zig-zag band, which extendsto the head in athin
line, which is virtually continuous.
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The medio-ventral band is not well defined and in many specimens ends at a point
abovethemiddleof theanal fin. From abovethebase of theanal finto the pectoralsthere
areindividual red spots, which can be thought of as"left-overs" of the lower red band.

Onthe caudal pedunclethereisa ellow Blotch, which in comparison with the other
species and phenotypes having this characteristic is significantly smaller. It usually
endsat the back of thedorsal or theanal fin. With only afew fish doesit reach themiddle
of the and fin.

The dorsal fin has the same ground colouring as the flanks. In the basal areaiit is
coveredwith red dotswhichinthecentral areaformlong blotchesand streaks. Thedistal
area of the fin lacks the red pigments and thus appears paler than theinterior of the fin.

The cauda fin has the pattern typical of Aphyosemion cameronense; the upper
marginal band isyellowishin colour. In thelower band small yellow areas can be seen,
while therest islight blue. In the central area of the caudal fin numerous red blotches
and streaks lie on a pale blue background. These blotches and streaks merge into each
other.

The anal fin has awhite margina band, whose inner edge is scalloped. The dark red
submarginal border continues into the markings of the same colour of the central and
basal area of thefin. Irregularly arranged bl otches join and form adense pattern, which
gives the impression of an anal fin with a pronounced red colouration.

Thefollowing drawing showsthe significant colour characteristics of this phenotype:

Relationships

All thewildfishfromthe Mbyadastream aswell asall thetank bred malesof the other
strainshavetheY ellow Blotch, so thisphenotype hasto beplacedinthe"yellow" group.
It is worth noting that the Y ellow Blotch on Phenotype 9 is relatively small and less
striking than on the other forms.

Separation from the other species and phenotypes with this characteristic by reason
of geographical distance has been dealt with under the discussion of Aphyosemion
amoenum (page 318), Aphyosemion halleri (page 330) and Phenotype 3 (page 394).

In addition the section on Phenotype 4 deals with the geographical separation from
the other two "striped” representatives of the" cameronense'-group (see also page 402).
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Phenotype 9 can be separated from the other species and phenotypes of the "yellow"
group (Aphyosemion amoenum, Aphyosemion halleri and Phenotypes 3, 4 and 5) by the
following characteristics:

-The spots on the flanks are very dense, the pigments merge and form parallel lines.
Only Phenotype 4 hasasimilar proportion of red colouring, but with thisfish every
spot isisolated and every individual scale seemsto bered in colour.

-The anal fin has a similar pattern to that on some populations of Aphyosemion
amoenum, but the marginal band on Phenotype 9 is broader. Aphyosemion halleri's
anal hasno pale marginal band, while Phenotypes3, 4 and 5 havedifferent colouring
in the central and basal area of the anal fin.

-The caudal on Aphyosemion halleri has "coarser" markings, Phenotype 3 has two
clearly recognisable white marginal bands, Phenotype 4 has no yellow colouration
on the marginal bands and the caudal on Phenotype 5 is covered with numerous red
dots.

When all the species and phenotypes of the " cameronense-group are compared, one
getsthe impression that Phenotype 9 isasit were amixture of Aphyosemion obscurum
and Aphyosemion amoenum. Nevertheless the specimens of the three populations
concerned cannot be placed in either species, in view of crucia differences: Aphyose-
mion amoenum has strong yellow colouring on the dorsal fin and body markings that
correspond to Aphyosemion cameronense, i.e. much less dense and not arranged in
lines; Aphyosemion obscurumin all populationsfound to date lacksthe Y ellow Blotch.
Diagnosis

Thisisthelast of the nine phenotypes dealt with in this book. It does occur very near
to Aphyosemion amoenum, but has never been connected with that species. CHAucHE
called it "related" to Aphyosemion cameronense, while EserL and others considered it
to be " Aphyosemion cameronense” itself, until the significance of the Yellow Blotch
becamerecognised. Actually the Y ellow Blotchissmaller than on the other forms of the
"yellow" group.

The occurrence along the Eséka-L ol odorf road and of course on either side of it (east
and west) aswell asthedistribution frontier of Phenotype 9 to the north asfar as Nyong
are not adequately known; there is a lack of information on the Aphyosemion from
around Eséka

In 1990 ViLiam and othersdiscovered the "Minlongo" locality (Aphyosemion camero-
nense according to the collectors?), which liesonly afew kilometres south of Mentanyé.
This population is unfortunately no longer available in the hobby, but according to the
collectors the specimens caught there corresponded to the Mentanyé fish.

The occurrence of Aphyosemion heinemanni to the west of the road (Song Mahi =
terra typical) and the geographical factors suggest that this is a frontier form of the
"cameronense”-group with the Y ellow Blotch (see aso the chapter Summing-up).
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Discussion

The populations in the area between Aphyosemion amoenum and Aphyosemion
cameronense along the road from the Axe lourd to Eséka and beyond in the direction
of Lolodorf still have not, in our opinion, been adequately researched yet. We are
convinced that the form we call Phenotype 9 cannot be placed in either of these species.

Unfortunately wewerenot ableto examinethe"Mentanyé" or "Minlongo" populations

before they werelost nor were we ableto compare them with the fish from Ngoyang. At
present we do not have access to any photographic material of these strains. What is
clear, however, isthat A. CerronTAINE'S Males bred from the "Mentanyé" strain all had
a small Yelow Blotch and the regular body markings that have been mentioned
(personally confirmed by EserL). We would recommend that killies be collected near
Eséka and to the south of the Nyong and also near Mentanyé, Minlongo and along the
road to as far as Ngoyang; there may now be roads which did not exist in 1990. If this
were so, our knowledge of the Aphyosemion to the west and east of the Eséka-L ol odorf
road could be extended. The Y ellow Blotch and the typical "obscurum” pigmentation
occur inthiscombination only inthe popul ations of thisphenotype. When the"Ngoyang
Chantier" and "EMS 90/2" strains are bred, these characteristics have proved to be
constant and fixed. So the specimens photographed by CHaucHe and LuTae can hardly
be regarded as mutations or individual specimens with peculiar colouration.

Thisphenotype poses some questionsregarding the body colouration of themalesand

aso its geographical distribution:

-Why does a population of the "cameronense'-group with asmall Y ellow Blotch on
the caudal peduncle and regular body markings exist in Ngoyang, only a few
kilometres north of Madang |, where a very typical population of Aphyosemion
cameronense has been found?

-According to our maps both streams lie in the area of the source of the Mougué,
which means that at least theoretically they are in contact with each other. Is a
genetic exchange between the two biotopes possible, so that direct competition can
come about? A similar situation is known from Nsessoum (Aphyosemion camero-
nense and AmIET'S Phenotype 2).

-Why has a representetive of the "cameronense'-group in the form of Amier's
Phenotype 1 been found in the lower part of the Mougué, aform which differs both
from Aphyosemion cameronense and from Phenotype 9? What is the relationship
between these three forms?

-Why do two phenotypes with a high proportion of red on the flanks exist on the
western edge of the "cameronense"-group in Cameroon?

-What is the relationship between Phenotype 9 and Aphyosemion obscurum? The
body colouration is very similar, but the Ngoyang males have the Y ellow Blotch.

-This phenotype closes the circle which seems to link the forms with the Yellow
Blotch around the "cameronense'-group. We analyse this phenomenon in the
chapter Summing-up, where we offer a possible explanation.
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In the two previous chapters we dealt with the species described to date and the
phenotypes of the "cameronense”-group that differ from them. Now we would like to
show how it is possible to put an individual male or strain of unknown or uncertain
origin into our scheme and place it with a certain species or phenotype.

This need may arise when one receives from a breeder or aquarists Aphyosemion
which definitely belong to the " cameronense’-group, but precise identification of these
fishisnot possible. Frequently theexact locality code hasbeenlost or passed incorrectly
so often that now the name or code sounds quite different.

Itwill scarcely ever be possibleto reconstruct alost locality namefor astrainwith any
certainty (they could have been specimens of the same species but crossed with another
strain). So we cannot give a complete or comprehensive identification key for these
killies. We would therefore again like to stress that every serious aquarist should
remember theimportance of keeping a permanent record of locality codeswith asexact
details asis possible.

AwmieT (1987) in his book on the Aphyosemion of Cameroon gives an identification
key for the different species groups of this genus, enabling the individual species and
phenotypes to be separated from each other using colour characteristics. LEGROS
(1990) adopted this method of presentation for the subgenus Chromaphyosemion,
which was the subject of his investigation.

Both theseexamplesshow that it ispossibleinthisway to useakey for several species
and/or phenotypes, and wewould liketo adopt this method too. For the casein question
of the" cameronense”-group wefollow in particular AmieT (1987, pp 108 and 233), who
splits the four species and three phenotypes from Cameroon step by step.

Admittedly this results in what at first seems an involved jumble of figures and
colouration features. However this changes when one getsalittle more familiar with it.
We begin by dividing the "cameronense’-group into three groups, based on the colour
characteristicsof theadult males. Thesegroupswecall "blue", "yellow" and "blotched".
So these artificial units we have created will contain eight, six and two representatives
in each of these groups respectively. Then, with closer examination, colour differences
will enable these groups to be split into smaller units, until onefinally ends up with the
individual species or phenotype.

In the case of the "blotched" group just one step is needed to separate Aphyosemion
maculatum and Aphyosemion mimbon, whereas the splitting up of the "blue" and
"yellow" groups requires considerably more steps.

In this step by step procedure you will beled by figureswhich indicate the next step.
So if you want to classify males of a certain phenotype, you just have to check the
appropriate colour feature and if it is present, you then move on to the next number
indicated.

If everything goes according to plan, you will finally arrive at thelowest level, which
should tell you what strain the fish belongs to.
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la. The body ground colour is a uniform metallic blue to greenish with red pigments;
this colouration extends from the head to the root of the caudal fin; thereisa complete
absence of yellow on the flanks.........cccooviiiinine e 2
1b. Onthe caudal pedunclethereisayellow blotch, beginning below the dorsal, ending
at the root of the caudal; the front half of the body appears blue, the rear half yellow..3
1c. Above the blue-green ground colour of the flanks there are on the caudal peduncle
numerous large red blotches, which partially merge with each other; neither a medio-

ventral band nor azig-zag band are Visible...........cccoviiininc 4
2a. The medio-ventral band and the zig-zag band are with regard to their length formed
as described for AphyosSamion CamMErONENSE...........coeereereereererese e 5
2b. The very dense pigmentation consists of red spots and forms 3to 4 parallel lines..6
2c. Either the upper or both bands are absent...........cooevievrincinci s 7
5a. Both red bands on the rear part of the body correspond to the pattern typical of the
SPECIES GIOUD. ... cuveuetereetereesesteseeteseeteseesestenesbeseebeseebesbesesteneebeseebeseenesbeneebeseebeseenestenessenens 8

5b. Thered bands are very broad and the space between them istherefore narrower than
they are; in places both bands merge; the anal has a white to pale blue marginal band,
there then follows avery broad submarginal red band, the central areaislight blue, the
base of the fin is aso red in colour, the red parts clearly predominate over the blue
(oo [o]N = o] o ISR TSP Aphyosemion haasi
8a. The anal fin has a narrow whitish to pale blue marginal band, above which thereis
usually an equally narrow red submarginal band; the two together cover at most half of
the breadth of the fin; the central area of the fin is pale with red blotches or
SEFEBKS. ...ttt e Aphyosemion cameronense
8b. Theanal fin hasavery broad yellow marginal band, whichisbordered by an equally
broad red submarginal band; the basal area of the anal fin has a scattering of afew red

SPDOLS. ..ttt ettt e e e E e e n e ns Phenotype 2
6a. Thered lines consist of spots that merge with each other, giving the impression of
"lINEMArKINGS" ..ot Aphyosemion obscurum

6b. Along thelines on the flanks each individual scale seemsto beredin colour, so that
regularly arranged rows of spots results; the red spots do not merge with each
010 Phenotype 1
7a. On the flanks there are numerous red blotches, which form a "trellis’ pattern,
especialy on the caudal peduncle; neither the upper nor lower red band is clearly
AT o =SS Phenotype 6
7b. The medio-ventral band is very broad and begins below the gills; the (upper) zig-
zag band is replaced by red pigmentation, which is also present on the front part of the
body; the anal fin is amost completely dark red in colour......................... Phenotype 7
7c. Over alight blue ground there arejust afew red spots, which areisolated from each
other and arranged irregularly; this colour pattern correspondsto some sparsely spotted
populations of Aphyosemion gardneri/Aphyosemion scheeli; the caudal also has
(S o]z 1= 0 I =0 S oo £ 00 Phenotype 8
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3a. The red pigmentation on the flanks is very dense and forms paralél lines............ 9
3b. The medio-ventral and zig-zag bands are of the form typica of Aphyosemion
CAIMIET ONEIISE. ...ttt eeee ettt e et e ettt e saeeesbeeesaeeesabeesaseesabeesaseesabeesaneesabeeeseesabeeeseesbeesnnneanns 10

3c. Ontheflanksthereisjust avery small number of red spots, the zig-zag band isonly
hinted at, the medio-ventral band is poorly defined and very short; red colouring seems
to be present only to a minimum extent; the caudal is covered with numerous red dots;
both red submarginal bands are absent...........cccooveineininninne Phenotype 5
9a. The red spots on the flanks are separated from each other, so that each individual
scale seemsto bered in colour (see Phenotype 1); the col ouration of the caudal peduncle
has rather a tendency to be orange-yellow..........cccoevvevninnnciieicie, Phenotype 4
9b. The red spots merge with each other, as described under Aphyosemion obscurum;
the Yellow Blotch on the caudal peduncle is considerably smaller than on the other
forms with this fEatUre.........cooeiiiie e Phenotype 9
10a. The caudal corresponds in its general colour pattern to that of Aphyosemion
cameronense; two marginal bands are bordered by ared submarginal band towards the
centre of the fin; the outer bands give the appearance of a lyre shape..................... 11
10b. The dorsal isonly yellow in the distal area; the upper edge of the caudal does not
have a marginal band, the lower marginal band is pale blue in colour, like the rest of
the fin; the anal fin has no white marginal band........................ Aphyosemion halleri
11a. In most populations the dorsal fin is not a clear yellow; the caudal has two well
developed marginal bands, which are yellow, pale blue or whitish in colour; the
margina band on the anal fin is whitish and narrow............. Aphyosemion amoenum
11b. The caudal fin is covered with red spots and streaks, so that as awhole it has a
relatively large proportion of red colouring; the colour pattern of the dorsal fin
corresponds to that of Aphyosemion cameronense; only the central area has a denser
concentration of red blotches and flames which merge with each other; the anal fin has
a broad white marginal band and a dark red submarginal band; towards the centre of
the fin a few red Spots can be SEeN.........cccvererrenr e Phenotype 3
4a. Thepattern ontheanal finisequally blueand red in colouring; ononly afew popula-
tions does it have a narrow yellow marginal band, but the inner area of the fin always
has red mottling; the dorsal is aso blue-green with irregular red blotches and flames;
the cau-dal finisinits central area covered with red spots and blotches..Aphyosemion
maculatum

4b. The dorsal and anal fins are always yellow coloured in the outer area; the anal fin
has no blotches or spots but just a broad red submarginal band in several populations;
the colour pattern of the caudal fin differs from those of the other forms of this species
group: the two marginal bands are broad and always bright yellow, their shape and
extent on the caudal fin does not correspond to the pattern known from Aphyosemion
cameronense and similar forms; the central areaof thisfin hasnored blotchesor streaks
but is a uniform dark red in COlOUN.........ccovvvievevienr e Aphyosemion mimbon
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To demonstrate how such akey can analyse the subgenera and species groupswithin
the genus Aphyosemion, we have produced below a second identification key for the
representatives of the "cameronense'-group, in which the previously very important
criterion of the Y ellow Blotch isnot used to separate theindividual formsuntil the later
stages.

Wecaninfact also set up anidentification key based on other characteristics, resulting
in a quite different division of the species and phenotypes into "striped" and "non-
striped” groups (= depending on whether the red pigmentation on the flanks is typical
or atypical of Aphyosemion cameronense) and finally a "blotched" group.

The user of this key should again go through it step by step as indicated by the
numbers; to avoid any confusion with the previous key, we have used Roman numerals
I, 1, 1I,...
la. On the flanks there are three or four parallel horizontal rows of numerous red spots
and blotches, the top one of which isusually the longest and the lowest the shortest...11
Ib. The red pigments are not arranged in lines but form the medio-ventral and zig-zag
bands; only on the front part of the body are three short rows of spots to be seen...Il|
Ic. The pigmentation on the flanks does not correspond to that of Aphyosemion
cameronense; instead either the upper or both the red bands on the rear half of the body
are absent or only very faintly suggested..........ccouvrirrireinienessee s v
Id. The whole caudal peduncle is covered with numerous large red blotches, which in
part merge with each other; neither a medio-ventral nor a zig-zag band are clearly

A LS 1 L= S \%
Ila. The rows of spots consist of pigments that merge with each other, giving the
impression of completely continUOUS TINES..........coueireeneinerne e VI
I1b. The individua red spots are isolated from each other: oneisinclined to say that a
red spot lies on each individual SCale..........ccocoiriinieiniinie e VI
Vla. Thewhole body has ametallic blue-green ground colour, on the flanksthereis no
hint of any YEIIOW.......oceicieee e Aphyosemion obscurum

V1b. Immediately before the root of the caudal fin there is on the caudal peduncle a
roundish to dlightly longish Y ellow Blotch, but which never extends as far as the ray

of the dorsal or anal fiN.......cccooeeieieeeecc e Phenotype 9
VIlaTheground colour of theflanksisagain auniform metallic blueto greenish colour,
but it can also assume a copper-coloured shade.............ccoovvvvvneieniennne Phenotype 1

VI1Ib. On the caudal pedunclethereisa' ellow Blotch, which can definitely extend as
far asthefirst ray of thedorsal or anal fin; inmany specimensitscolouration can become
an attractive orange COIOUF........cccvvrerereerereseerese e seeaesee e e e e e e Phenotype 4
Il1a. Thewhole body hasametallic blue-green ground colour; thereisno yellow visible
ON e FlANKS....coiiiieee e et VIII
I11b. On the caudal peduncle thereisa Y ellow Blotch, which can easily extend as far
as the first ray of the dorsal or anal fin......cccccceveieieicrc IX

The " Aphyosemion cameronense” -gr oup Page 447



Identification Key for Males of the " cameronense” -group

Vllla. The medio-ventral and the zig-zag bands are in their patterns as described for
Aphyosemion cameronense; depending on population and place of origin they begin
below the root of the dorsal or anal fins.......ccccecvviviiiiviniene e X
VIIlb. The red bands are very broad and the space between them is narrower than they
are; in places both bands merge; the anal fin has white to pale blue marginal bands,
inside which thereisavery broad submarginal red band; the central areaisapale blue,
and the root of the fin is red again; the general impression is of the red colour clearly

predominating over the blue colouration............ccccceveeirecinenennen. Aphyosemion haasi
Xa. The anal has a white marginal and a red submarginal band; it is never yellow in
(o] Lo 1 | SO PP URRURPROPPRTRN Aphyosemion cameronense

Xb. Theanal finhasavery broad marginal yellow band, whichisbordered by an equally
broad submarginal red band; the basal area of the anal fin has a sprinkling of red
010 TPV OP PP PRRUPRRPRN Phenotype 2
| Xa. Themarkingson theanal fin are asdescribed under Aphyosemion camer onense.. X |
IXb. The dorsal finisyellow only in the distal area; the upper edge of the caudal has
no margina band, the lower marginal band is light blue in colour, like the rest of the

B s Aphyosemion halleri
Xla The marginal band on the anal fin is aways narrow and whitish to bluish; the
margina bands on the caudal are mostly yellow.................... Aphyosemion amoenum

Xlb. The margina band in the anal fin is broad and pure white; it is bordered by an
equally broad red submarginal band; the two marginal bands on the caudal fin are

aAlWays @ pure WHIte.........ooveiiirieriee e Phenotype 3
IVa. The whole body has a metallic blue-green ground colour; no yellow isvisible on
thE FIANKS....cc e X1l

IVb. The caudal peduncle hasthe Y ellow Blotch; the zig-zag band is absent, while the
medio-ventral bandisvery short and narrow or el sepoorly devel oped; therearevery few
individual red spots on the flanks; caudal thickly covered with red dots..Phenotype 5
Xlla. On the whole surface of the flanks there are numerous red spots and blotches,
which develop into areticulated pattern in the area of the caudal peduncle; the medio-
ventral and zig-zag bands are absent or just suggested; the col ouration of the caudal fin
corresponds to the pattern of Aphyosemion cameronense..........ccocveveeene Phenotype 6
Xllb. The medio-ventral band isvery broad and begins below the gills; the (upper) zig-
zag band is replaced by red pigmentation, which is also present on the front part of the
body; the anal fin is aimost entirely dark red...........ccocovvvvvvvvvneveveene Phenotype 7
Xllc. Over the light blue background of the flanks there are only a few individual red
spotsisolated from each other, and arranged irregularly; thiscolour pattern corresponds
to some dlightly spotted populations of Aphyosemion gardneri/Aphyosemion scheeli;
the caudal fin also has a few separate red SPOtS.......ceevvevcevvcevevesieneen, Phenotype 8
Va. Theana fin hasapattern of equal amounts of red and blue colouring; in only afew
populations it has a narrow yellow marginal band; the inner area of the fin, however,
is always mottled red; the dorsal is aso blue-green with irregular red blotches and
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stresks; caudal has numerous red spots and blotches in the central area. Aphyosemion
maculatum

Vb. The dorsal and ana fins are always yellow in the outer area; the ana has small
blotches and spots, but only in some populations a broad red submarginal band; the
colour pattern of the caudal differs from those of the other forms of the species group:
the two marginal bands are broad and always a strong yellow in colour, their form and
extent on the cauda fin not corresponding to the pattern known from Aphyosemion
cameronense and the forms similarly coloured in this respect; the central area of this
fin has no small red blotches or streaks but is a uniform dark red....Aphyosemion
mimbon

It may be possible to create a third identification key with yet another sequence of
criteria, but then one would end up going round in circles. The practical use of it would
therefore be questionable.

We hopethat these two keyswill be of some helpinidentifying representatives of the
"cameronense”-group and thus avoiding wrong namingsin thefuture asfar aspossible.

Of course these two identification keys are neither comprehensive nor infallible.
Indeed with time they should be extended and refined. Newly discovered populations
and phenotypes (from Equatorial Guinea, the Congo Republic and Cameroon?) might
mean the keys will need extending and being brought up to date.

Asthiscould only have apositive effect on our knowledge of these killifish, we hope

that in this areathere will be as much fruitful co-operation as possible among all those
interested in these fish!

Aphyosemion spec. aff. cameronense Phenotype 3 "CGE 91/6"
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In the Introduction we pointed out that in the course of time our knowledge about
killieshasbecomemoreand morecomprehensive, resultinginanincreasing specialisation
of theliterature. Thisistrue not only of killiesin general, but also for individual genera,
subgenera and even individual species. These publications can be divided into three
groups, depending on their contents; reports on collecting trips, reportson breeding and
scientific publications. The different authors have varying methods and purposes in
writing, so there are considerable divergences when it comesto form, compass and use
of aids such as maps, pictures of fish, drawings and tables.

In this chapter weintend to mention briefly some of the outstanding publicationsthat
deal with therepresentatives of the " cameronense”-group and make afew commentson
them. If wewereto discussall the booksand articleson thesefish, thisbook would need
to grow in size considerably. Many killie enthusiasts have published in the DKG-
Journal or fish-keeping magazines reports on breeding, in which they describe from a
practical viewpoint their special experiences with representatives of the "cameronen-
se'-group. We therefore ask for peopl€'s understanding in our having to make acertain
selection and leave some material out.

We can wholeheartedly recommend that the interested reader acquire or read the
literature given below and also the publications listed in the Bibliography. Should
anyone have any problems, we will be pleased to help at any time (see a so the chapter
Summing-up).

Cyprinodontidenstudien im stidlichen Kamerun, 4. Das I nlandplateau im std-
westlichen Ostkamerun is the fourth part of a series of articles in the magazine
"Aquaria’, published by Rappa in 1971. On pp 157 to 167 various aspectsare discussed,
such as geography, climate, vegetation, chemical qualities of the water in the biotopes
and some localities with their fish fauna.

A map, five photographsof localitiesand five pi ctures of Aphyosemion, Epiplatysand
Aplocheilichthys give a detailed impression of the killifish of south Cameroon.

A supplement to it contains the first description of Aplocheilichthys camerunensis,
asmall lamp-eye.

Der Aphyosemion cameronense-K omplex by Rabba andPurzL intheDKG-Journal,
year eight, 1976 (pp 131 to 144) contains a comprehensive presentation of the
distribution of these killifish in south Cameroon and north Gabon based on the
collecting work of the authors. Also included are the resulting descriptions of Aphyo-
semion amoenum (pp 134 to 138), " Aphyosemion cameronense halleri” (pp 138 to 140)
and "Aphyosemion cameronense haasi" (pp 140 and 141). There are in this article a
total of twenty colour and black and white photographs of both sexes of Aphyosemion
cameronense, Aphyosemion obscurum, the forms described in the article and some
phenotypes divergent from Aphyosemion cameronense (Phenotypes 2 and 5 according
to our definition?), as well as a distribution map and a table with meristic data.
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Cyprinodontiden-Studien in Gabun, | . Nor dgabun isthe second part of a series of
articles, in which Rappa and PurzL published in exemplary fashion the results of their
collectingwork in Gabon. Onpp 21to 31linthe"Aquaria' magazineof 1977 thekillifish
of the Bitam-Laara and Lalara-Makokou stretches are discussed with two maps and
eight photographs of Aphyosemion and Diapteron. A table contains the chemical and
physical data of some water readings taken from killifish biotopes in north Gabon.

Thiswork also deal s with Aphyosemion herzogi, Diapteron georgiae (at thetimestill
regarded as Aphyosemion), Aphyosemion kunzi and Aphyosemion batesii, which had
been described only a short time previously and about which very little was therefore
known. In the appendix that starts on page 27 there follows the first description of
Aphyosemion maculatum, which on three pages containsfour photographs of two males
and two females from the terra typica, which is the authors' locality "G 40/75".

The article ends on pp 29 to 31 with the first description of Aphyosemion punctatum
with the terra typica "G 37/75", four kilometres west of the Mvoung near Ovan.

Une chaine de deux Aphyosemion sympatriques dans les monts de Cristal,
Gabon, avec description d'une espéce nouvelle: A. mimbon n.sp. is thetitle of the
eight pagelongarticleby J.H.Huser intheRevuefrancaised'Aquariologie 1, whichwas
published in Nancy on 15th June 1977. After the introduction the author puts forward
some theories on sympatry (= distribution in the same area) of yellow and blue species
of the genus Aphyosemion, which are explained with some examples from the Monts
de Cristal in north Gabon. Then thelocalities"JH 48" to "JH 56" fished in August 1976
are discussed, illustrated by six photographs of biotopes. Huger finally discusses the
findings made in the wild and on pp 8 and 9 describes a new species of the
"cameronense"-group: Aphyosemion mimbon.

The article contains atotal of thirteen photographs of killifish, two black and white
drawings, two close-up photographs of the frontal scalation and atable of the meristic
figures and proportions.

The second part deals with an investigation of the sympatric killifish, namely
Aphyosemion herzogi sl. and the north Gabon forms belonging to Aphyosemion
cameronense which Huger calls "blue".

With regard to the Song population, herein called Phenotype 6, Huser describes the
colour pattern and then writes at the top of page 10: "L 'ensemble de ces observations
tendrait & montrer que ces caractéres sont bien fixés et que I'on pourrait créer un nom
nouveau pour désigner ce phénotype, surtout celui de la population no® 55".

This could be trandlated as follows: "These observations as a whole would tend to
show that these characteristicsare definitely fixed (= constant) and that one could create
anew name to define this phenotype, especially the one from population no 55".

Huger here suggests that the Song male in particular is astrongly divergent form of
the"cameronense”-group, whichit would bejustifiableto raisetothe statusof aseparate
species.
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A female of the"Bélinga" strain from north Gabon, which we call Phenotype 4 because
of the special body colouration of the male

This female Aphyosemion mimbon belongs to the "LEC 93/18" strain
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This male with its intensive red ana fin belongs to the Aphyosemion amoenum
population which was imported as the "Dibang" strain

Thisis amale Aphyosemion mimbon "GWW 86/30"
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Rapport de synthése sur I'expédition au Congo (1978) Cyprinodontidésrécoltés
et Micropanchax silvestris synonyme de stictopleuron sounds complicated, but it is
just thetitle of an articleby DrHuser inthe Revuefrangaised'Aquariol ogie of 26th May
1982. In it he reports on the killifish collected in the Congo Republic in 1978. He uses
the opportunity to explain that the taxon silvestris is a synonym of stictopleuron (a
lamp-eye fish).

The twelve pages contain nine colour pictures of killifish and five maps. In addition
Huger lists his localities "RPC 101" to "RPC 180" and eleven further localities of J.
BuyTtaerT ("RPC 251" to "RPC 253" of August 1980).

Of crucial importance to us are the localities where representatives of the "camero-
nense"-group ("' Aphyosemion cameronense” according to the author's data) were found
in the extreme north-west of the country.

Killifischeausaller Welt isthetitleof aseriesof field guidesfor the coastal countries
of Central Africa, which were published by Rabpa and PurzL in the mid eighties.
Volumes 3 (east Cameroon) and 4 (Gabon) also contain some dataand colour and black
and white pictures of Aphyosemion cameronense, Aphyosemion haasi, Aphyosemion
maculatum and Aphysemion mimbon.

Each species is given a double page which has a picture, distribution map and data
in the form of an information pamphlet. These books are ideally suited for the speedy
identification of killiesfound while collecting in these countries. They should bein the
library of every serious killifish enthusiast.

Faunedu Camer oun - Faunaof Cameroon, 2. - L egenr eAphyosemion Myers The
genusAphyosemion M yersisthebilingual title of thebook by J.L.Awmier, which deals
with the killifish of the genus Aphyosemion in Cameroon. Ten tables with numerous
black and white drawingsillustrate the col ouration features and fin shapes, whichAwmier
draws on to separate the species and phenotypes. 34 distribution maps (one for each
species!) have a standardised squared format which enables one to compare the spread
of the species.

36 colour plateswith atotal if 132 colour pictures of males and females give onethe
unique opportunity to compare the Aphyosemion species of Cameroon directly with
each other.

In connection with the "cameronense"-group, as we have mentioned several times
already, the splitting off of the three phenotypesis especialy significant and has given
us a clear model of how the divergent forms from Cameroon and Gabon known at
present might be separated from each other.

Although this work was written on a very high scientific and linguistic plane, we
would warmly recommend it to the lovers of the colourful Aphyosemion species of
Cameroon who want to go into these fish more serioudly.
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Bemerkungen Uber die Sammlung der Cyprinodontiformes (Pisces. Teleostel)
des Zoologischen Museums Berlin, I. Die Gattungen Aphyosemion MyYEeRrs, 1924
und FundulosomaAHL, 1924. Teil 2isthe lengthy title of a scientific publication by
Lothar Seecers, which was published on 29.4.1988 in the "Mitteilungen des Zoologi-
schen Museums Berlin" 64 (1988) 1, pp 3 to 70.

The author presents the results of his own investigations which he carried out on the
preserved specimens in the museum mentioned. His work enabled him to make clear
statementson sometaxa, which it had earlier beenimpossibletoinvestigate sufficiently.

On pp 8 to 12 the taxon Aphyosemion cameronense (BouLENGER, 1903) is discussed.
Seecers deal s with the many names which can be regarded as synonyms of this species
and gives a large number of publications which should be referred to in this context.
Some of his findings were a great help to us.

Typusdlokalitat: Belinga(Gabun) isthetitleof afour pagearticleby RolandNumRicH
in the DKG-Journal year 21, Vol. 1, of January 1989 (pp 9 to 12), in which the author
describes his collecting work and experiences in the area around Bélingain February
1987. Two colour pictures show Diapteron georgiae and Diapteron cyanostictum;
there are also black and white pictures of a male Aphyosemion spec. aff. cameronense
from Bélinga (our Phenotype 4) and of afemale Diapteron cyanostictum.

A very good drawing shows how the speciesoccupy different parts of the stream. One
can see how theAphyosemion, Diapteron andEpiplatys stay in the places suited to them
and thus practically divide the biotope between each of them.

Atlas of Killifishes of the Old World isthetitle of the wonderful book that ScHeeL
wrote on the Rivulinae of the old world (= Africaand Asid). It was published in 1990
shortly after his death. Besides avery large number of colour pictures of awide range
of killifish, the book contains some results of research obtained by ScHeer from his
investigations on chromosomes. To this day this book remains unrivalled in itswealth
of information and in its unique presentation of numerous Killifish.

Theindividual species are not divided into genera but are dealt with in a phabetical
order, wherethereare al so colour pictures of Aphyosemion cameronense, Aphyosemion
obscurum, Aphyosemion haasi and Aphyosemion halleri. Theauthor usesabbreviations
made up of three letters to indicate the individual killies (CAM, OBS, HAL, HAA,
MAL, MIM, RAD and many others).

ScHeeL considers the taxon obscurum a "valid subspecies', thus recognising it as a
separate subspecies of Aphyosemion cameronense. This opinion has been accepted by
most subsequent authors. The taxon haasi is given the label "status uncertain”, whilst
the taxon halleri is regarded as a "synonym of cameronense'.

While hisview on "haasi" can be justified, his classification of the Ambam fishisin
direct contradiction to AMIET and our own experiencesin Cameroon. On page 241 he
writes: "They did not point out by which characters HAL can be separated from CAM
s.s.".
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In other words heis saying that the authors of the first description, Rabba and PurzL,
donot in hisopinion explain by what characteristicsHAL (=halleri according toRabba
and PurzL) can be separated from CAM s.s. (cameronense sensu stricto)".

This attempt to synonimise the taxon "halleri" with Aphyosemion cameronense can
be refuted very easily. On page 134, just a few pages before the first description of
" Aphyosemion cameronense halleri” (i.e. in the same publication), Rabba and PURrzL
write: "The Ambam populations show in their meristic data scarcely any differences
from the previoudy known populations of Aphyosemion cameronense, but their
markings and colour pattern are clearly separable, particularly in the strong orange
shading to the caudal peduncle and the large red flamed pattern on the deep blue
unpaired fins of the males’.

These are just the characteristics that ScHeeL required. Whilst in hisbook he accepts
Aphyosemion amoenum as a valid species, the equally divergent Aphyosemion halleri
isregarded as " Aphyosemion cameronense”, and the similarly divergent Aphyosemion
obscurum s considered to be just a subspecies of Aphyosemion cameronense. We see
in this classification certain inconsistencies, which could be resolved by further
investigations; either Aphyosemion amoenum and Aphyosemion halleri are separate
species, or both of them should be regarded as synonyms of Aphyosemion camer onense.

Aphyosemion maculatum and Aphyosemion mimbon are placed in the "cameronen-
se"-group, sinceScHeeL found in his chromosome investigations argumentsfor placing
them there (page 134 of the publication quoted).

This wild male of Phenotype 3 comes from locality "CGE 91/4"
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Aswecometo theend of our discussion of thekilliesdealt within thisbook, wewould
liketo express some moreideas about what we know at present about thesekillies, what
still needs "researching” and what the consequences are for the killie enthusiast who
wishes to work responsibly with these superb fish.

Inthe previous chapterswe have presented our findingsand personal viewsregarding
the "cameronense”-group. We place special emphasis on the fact that we do not have
available to us al the information that may have been obtained on these killifish.

In additionwe see someof thefactsin adifferent light to many of theauthorsandkillie
enthusiasts who have been involved with the small Aphyosemion species and this
species group in particular.

But who is in the position to interpret and judge with absolute objectivity facts
observed in the wild?

What do we know about the " cameronense’ -group?

The number of biotopeswith representatives of this species group, which it has been
possibletill now to visit in the countries of Cameroon, Gabon, Equatorial Guinea and
the Congo Republic is undoubtedly huge, even if it cannot be quantified exactly. In
practice we have to limit ourselves to the streams that are situated alongside passable
roads or a few hundred metres from inhabited places.

Between them, however, there are immense areas of forest, whose streams and pools
are undoubtedly lived in by species and phenotypes of the " cameronense”-group. If we
compare these with the number of streamsinvestigated to date, then thelatter represent
avery small proportion. It can be said that we know a correspondingly small number
of the populations that exist in the wild.

Systematic collecting of these killies has shown that the males of neighbouring
populations can be distinguished by small differencesin the body colouration. With a
little experience they can be placed in certain localities, even when the distances
between the streams are in our view very small.

On the other hand the high degree of variability in these species means that it does
not seem possibleto "predict” or guesswhat the col ouration of maleswill beinacertain
stream, even if the colour patterns of the neighbouring populations are known. To a
certain extent the same may possibly be said for the species and phenotypes.

To date meristic data have been taken from less than 5% of the known populations
of therepresentatives of the" cameronense”-group. Frequently suchinvestigationswere
carried out only on thetype specimens, whosefinding placeswereeither theterratypica
itself or neighbouring streams.

ScHeeL 'swork on the number and shape of the chromosomes can be seen as a promi-
sing method of explaining the variability in colouration of the species (and subspecies
in hissense) or at least recogni sing connections between both observations. In any case
they covered only avery small percentage of the populations available at that point in
time. Unfortunately since his death these investigations have not been continued.
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What stepsneedtobetakeninthefuturefor thesekillifishtobebetter
understood?

Not until new roads are built will regions be opened up; then it will be possible to
investigate them for their killifish fauna (and of course for new plants and animal life).
Then further forms of this species group may be discovered, which differ from the
previously described species and phenotypes discussed in this book. This may provide
uswith moreriddles (or help usto clear up existing questions?). The information avai-
lable at the present time on the distribution in certain areas and on the colour patterns
of themalesislimited, soweconsider further collectingwork to beessential . In thisbook
we have indicated quite specifically on several occasions the regionswhich need to be
investigated intensively and systematically for representatives of the "cameronense”-
group. Thiswould teach us considerably more about the "sharp” distribution frontiers
known to date and the relationships with other species or species groups.

I'n addition collecting in areaswhich havereceived but scant attention hitherto should
producefurther examplesof speciesor phenotypesthat aredirect neighbours. Wewould
not wish to exclude the possibility of many other cases being found sooner or later in
which two representatives of the "cameronense'-group are found at a distance of less
than one kilometre from each other and moreover possibly in the same hydrographic
system. This meansfinding thisinvisible "frontier", which demands alot of collecting
inavery limited area. Onewould haveto collect virtually all around each village along
the road and also in every stream crossing the road. The colour patterns of the males
would haveto berecorded photographically or by sketches, sothat they can becompared
later. A comparison of thefemales, based on the poorly devel oped colour featuresonthe
flanksand unpaired finscould extend theidentification keys produced by usand provide
new findings on therelationshipsand criteriafor separating the species and phenotypes.

Following on from this, pure tank bred strains or even wild fish could be used for
crossing experiments. Inthisfielditisworth looking for reproductive frontiers between
the species and phenotypes. If two populations of two species or phenotypes (or also
subspecies in the opinion of some authors) are fertile only when crossed to the second
or third generation, thiswill support the splitters, who regard theseformswith divergent
colouration and their own distribution area as separate species.

If the hybrids of two divergent forms are viable for an unlimited number of
generations, then thetwo forms could beregarded as" colour or local forms' of the same
species. This would support the views of lumpers.

At the same time one should also deliberately cross strains of the same species or the
same phenotype. Then cases might arise of intersterility also between populations
which are almost identical in colouration. In this case not too much attention should be
paid to the crossing experiments. Thereis not much sense in considering as a separate
speciesapopulationwhichisgenetically isolated but not very divergentinitscolouring.
Thiswould also lead to the unnecessary description of many new species.
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Of particular interest would be the hybridisation of populations of aform occurring
agreat distance from each other; it could be that fish from the opposite frontiers of an
externally identical form are no longer able to cross with each other for an indefinite
number of generations.

Speciation would be encouraged by theisolationin small forest streamstogether with
the limited tendency to wander within ariver system. Possibly local or regional factors
first cause differencesin the colour pattern of the populations, which are then followed
by genetic changes. Or do geographically separated species do things the other way
round by devel opingindifferent directionsgenetically, whichthenresultsindivergences
in colouration?

These differences should be researched by chromosome investigations following on
from ScheeL's work. But it is questionable whether there are connections between the
ability to hybridise or intersterility and the number of chromosomes.

Tofind further differences between the representatives of the " cameronense'-group,
behavioural biological experiments should be carried out (see page 218) and the
meristic dataof asmany populationsas possiblebeinvestigated and compared with each
other. Perhaps the reader will be presented with arguments for the splitting up of the
"cameronense"-group or for bringing together forms into a few "large" species.

Radiophotography offersthe possibility of investigating the structure of the skeleton.
It could also provide a considerably easier and more accurate way of counting the
number of fin-rays. What part does the number of vertebrae play within the "camero-
nense"-group?Might it be possibleto seecl ear differencesbetween the speciesor pheno-
types, which would then al so support the views either of the splitters or of the lumpers?

Finally electrophoresis could produce information on whether all the popul ations of
a species or phenotype have the same protein structure. Are there differences within a
group of strainsvery similar in colouration or do all representatives of the "cameronen-
se"'-group have the same protein structure?

Isit possiblethat "groups" of speciesor phenotypes could be placed together, because
their protein structure makes them more closely related to each other than to the other
forms? Would our artificialy produced "blue", "yellow", "striped" and "blotched"
groups be alowed to stand, or would these forms have to be reclassified according to
other criteria? Might this method produce conclusions in general on the relationships
within the " cameronense’-group? Are there "older" or "younger" forms?

With al these investigationsit is not so much amatter of trying to find the one valid
characteristic that makes speciesvalid - in so far as such acharacteristic actually exists!
Instead the assertions made in the first descriptions should be checked, so that they can
be confirmed or refuted with as many arguments as possible.

One could then establish which of the distinguishing characteristics are of critical
importance (body colouration, geographical distribution, meristics, genetic isolation,
ability to hybridise, protein structure, skeletal structure and perhaps more); also
whether these can be arranged in order of their importance.
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Finally there isthe clarification of aphenomenon which wein this book have called
the Y ellow Blotch. Thisstriking characteristic was recognised by RADDA and PURZL
and used as an argument for the description of Aphyosemion amoenum and Aphyose-
mion halleri (or Aphyosemion cameronense halleri).

AwmiIEeT (1987) recognised that thereisin Cameroon athird formwith aY ellow Blotch
on the caudal peduncle and he called it " Phenotype 3". On page 240 he putsforward an
explanation for the appearance of this characteristic:

"Itisnot possibleto say for the present if the"yellow caudal peduncle" characteristic
appeared separately in severa races of the A. cameronense group, or if, on the
contrary, it is evidence of phylogenetic affinities between A. amoenum, A. halleri
and the phenotypedescribed above. Inthelatter case, it would bepossibletoimagine
the existence of a specieswith ayellow caudal peduncle, firstly widely distributed,
then supplanted little by little by A. cameronense, and whose remaining, widely
separated populations, have evolved independently to give amoenum, halleri and
this phenotype no. 3."

This analysis of the situation in Cameroon is amodel for the future treatment of the
whole "cameronense'-group.

AwmIET does not try to place the three Cameroonian forms with the Yellow Blotch
together in one species but considers the taxa "amoenum' and "halleri" to be separate
species. However hedoesnot commit himself on Phenotype 3. Onthe other hand hedoes
suggest alogical explanation for this phenomenon.

Aphyosemion amoenum and Phenotype 3 exist at the very edge of the distribution
frontiers of the "cameronense"-group and are thus "frontier or satellite forms". At
present it cannot be said for certain that thisistrue of Aphysemion halleri, asit seems
highly likely that it isto be found in Equatorial Guinea, at least to the west of Ebébiyin
(see also the map on page 324).

Nevertheless one gets the impression that these three forms of what we call the
"yellow" group in Cameroon forms an arc or semi-circle at the edge of the distribution
area of the "cameronense"-group which is broken in many places. This adds logic to
AMmIET's assertion that an "old" species with a yellow caudal peduncle inhabited the
present distribution area of the "cameronense'-group (or an even larger area?) and was
then replaced by the stronger species Aphyosemion cameronense.

Thisnew species could have originated in the centre of thisareaand spread outwards
roughly inacircle, with theresult that isolated "forms" with thisyellow caudal peduncle
only still existin placesonthe edge of the area. Theseforms became geographically and
genetically separated due to Aphyosemion cameronense and then developed into
separate species.
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This theory sounds logical and is supported by the fact that the form we define as
Phenotype 9 occurs south of Aphyosemion amoenum and to acertain extent to the north
of Aphyosemion halleri. Phenotype 9 compl etesthearc or semi-circle mentioned above,
even if there are still gaps, i.e. areas on the edge of the group's distribution areawhich
are inhabited by "blue" forms (Aphyosemion cameronense, Aphyosemion obscurum,
Phenotype 1).

The facts we have presented for the representatives of the "cameronense” in Gabon
seem to build on to the mosaic begun by Amier. Phenotypes 4 (Bélinga) and 5
(Koumameéyong) also occur on the edge of the distribution area. The last named
phenotype is actually the most southerly form of the entire "cameronense'-group.

To illustrate this situation, we have tried to show with the coloured general map on
pp 460 and 461 the position of al the species and phenotypes known to us at present.
The ring-shaped arrangement of forms with the Y ellow Blotch can in fact be seen.

In addition we recognise that other members of this species group, which are not
Aphyosemion cameronense itself, can be found on the edge of the distribution area
(Aphyosemion obscurum, Aphyosemion maculatum and Phenotypes 1 and 6). This
situation poses new questions, which also need specific investigations, as far as
circumstances allow. What connections are there between the three "striped” or thetwo
"blotched" forms?Will they produce viable crosses? Arethere meristic differences? To
find the answer to these questions, the methods mentioned on pp 458 and 459 could be
used. There are aso numerous indications under the relevant species and phenotypes.

What are the resulting guidelines for the responsible aquarist to
follow?

Anyone who looks at the colour pictures of representatives of the "cameronense'’-
group and al so the whole Aphyosemion genus or has the opportunity to visit an aquarist
friend and see them in a beautifully set up aguarium, will sooner or later wish to keep
these fish so that they can enjoy them at home every day.

Thefirst ruleshould beto givethekilliesthe best possible conditionsand to keep these
strains pure, so that their uniqueness among agquarium fish can be preserved.

Crossing experiments should only be carried out as part of intensive scientific work;
hybrid strainsshould beknown as such and should only bedistributed with an absol utely
accurate identification. In no circumstances should pure strains be crossed without
proper records being kept. In avery short time impure strains can destroy the work of
years of peopletrying to keep the strains pure. This makes the unimpeded exchange of
information and experiences essential.

Anyone who has the opportunity to visit the distribution area of these killifish and
plansto collect fish there, should do thisconscientiously and with thorough preparations
(see dso Huger, 1994, pp 204 and 205). We are aways happy to help you with
information on localities and our experiences and personal connections in Cameroon
and Gabon.
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In certain areasin particular, when one looks for representatives of the "cameronen-
se" group, valuable information can be obtained on the distribution frontiers, syntopic
killifish, theAphyosemion that replace this species group and the occurrence of hitherto
unknown phenotypes.

Of coursethisincludes most particularly Equatorial Guineaand the north-west of the
Republicof Congo; but alsoregionseasier totravel in, such astheareabetween Y aoundé
and Diang or the areas around Eséka, Lolodorf and Ambam are all worth collecting in.

If you are a solooking for specific strainsfor the aguarium or need information of any
kind you can write to these addresses:

Norbert DAbANIAK Reinhard LuTtE Wolfgang EserL
Balckestr. 7 Balckestr. 7 Haldenstr. 27
D-40597 Dusseldorf D-40597 Dusseldorf D-73614 Schorndorf
Germany Germany Germany

Wetoowill begrateful for any kind of information that we can get onlocalitieswhich
are new or unknown to us.

We would aso be happy to receive criticism in any form. All encouragement and
suggestions will be welcome. For the widening of everyone's knowledge will always
help usto learn alittle more. Even if new questions and "problems’ are produced, this
is much better than the present situation, which allows Amiet's phenotypes and the
forms we consider divergent to be considered "normal cameronense”.

Aphyosemion spec. aff. cameronense Phenotype 6 (locality "GEB 94/24" near the
village Etsam I)
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At this point we would like to mention the killie enthusiasts who have allowed usto
use their colour picturesin thisbook. For their help and support in this special field we
must once again thank Jean-Paul Ciceron, Wolfgang GreLL, René HANNECART and
Guido Passaro. After the name of the photographer there follow the page numbersin
numerical order. If there are two colour pictures on one page, asmall "t" after the page
number means that it is the picture at the top of the page; a"b" meansit is the one at
the bottom of the page. Pictures printed on a double page have both page numbers.

Jean-Paul Ciceéron: 124t + b, 125, 128, 129.Wolfgang GRreLL: 13, 449, 456. René
HaNNECART: 201t + b. Guido Passaro: 4, 64 b, 133 t, 160/161, 236/237. Reinhard
Lutie: 1,5,8,9,16,17,24 b, 25,29t + b, 32,33,49t+b,80t+b,81t+b, 84t + b,
85t+Db,88t+b,89t+b,92t+b,93t+b,96t+b,97t+b,100t+b, 101t +b, 112
t+b, 113t +b, 133 b, 140t + b, 141t + b, 145, 148t + b, 149t, 164, 172t + b, 173,
176t+b, 177t +b, 180t + b, 185t + b, 188t + b, 189t + b, 193, 196, 200t + b, 216
b,217t+b,220t+b, 221t +b,224t+b, 225t + b, 228t + b, 233t + b, 245, 248
+b,249t+b, 252t + b, 253t + b, 265, 284t + b, 285t + b, 296, 308, 317 b, 320, 329
b, 336 b, 344, 349 b, 353, 356, 369, 376, 381t + b, 384t + b, 385, 393 b, 396, 404, 409
b, 412t + b, 413t + b, 416, 421, 425, 432, 433, 437, 452t + b, 453t + b, 464.

For the reader to be able to find the pictures of specific killies quickly, alistisgiven
bel ow of the photographsof speciesandlocalitieswith the corresponding page numbers:

Aphyosemion cameronense "Bibouleman" 216 b; "CGE 91/8" 25, 248 b; "CGE 91/
9" 245, 285b; "CGE 91/11" 284 b; "EMS90/3" 285t; "EMS90/4" 1, 248t, 381 b; "GAB
10/90" 252t; "GBG 92" 253 b; "GWW 86/2" 164, 413t; "HIRK 92/7" 249t, 265; "HIRK
92/11" 24 b, 228t; "LEC 93/3" 5, 217 t, 220 t, 224 t, 253 t; "Melen" 284 t; "PEG 93/
16" 336 b; "PEG 94/36" 249 b, "PEG 94/41" 252 b.

Aphyosemion obscurum "EM S 90/13" 296.

Aphyosemion amoenum " C 89/22" 413 b; "CGE 91/13" 29 b, 317 b; "Dibang" 220,
2241, 453 t; "EMS 90/8" 17, 308; "EMS 90/9" 228 b; "Sonbo" 217 b.

Aphyosemion halleri "EMS 90/6" 168; "EMS 90/7" 33, 320; "PEG 94/31" 329 b.

Aphyosemion maculatum"GAB 19/90" 9; "LEC 93/4" 233t + b, 344, 353; "PEG 93/
14" 349 b; "PEG 94/17" 384t + b.

Aphyosemion mimbon "GEB 94/25" 220 b; "GWW 86/30" 453 b; "LEC 93/18" 356,
452 b; "LEC 93/19" 17, 221t + b.

Phenotype 1 "CGE 91/12" 369.

Phenotype 2 "HJRK 92/10" 376, 381 t.

Phenotype 3 "CGE 91/4" 456; "CGE 91/6" 49 t, 385, 393 b, 449.

Phenotype 4 "Bélinga" 16, 396, 452 t.

Phenotype 5 "LEC 93/2" 409 b; "LEC 93/12" 404.

Phenotype 6 "GEB 94/24" 464; "LEC 93/21" 421; "LEC 93/22" 29t, 416.

Phenotype 7 "LEC 93/7" 32, 425.

Phenotype 8 "LEC 93/14" 145, 432, 433.

Phenotype 9 "EM S 90/2" 49 b, 437.
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A

Accompanying faunain the wild 7
Acidity of water 15, 135
Aeration 135, 146
Aggression 127, 174, 214, 215
Ammonia (NH3) 135
Ammonium in the water 135
Amounts of rainfall 55, 58
Amphilidae (genus) 107
Anal fin 16, 25, 34
Ancistrus (genus) 223
Anubias 126
Aphyosemion (definition) 7

Aphyosemion species
-ahli 109, 110, 120
-amieti 30
-amoenum 308
-australe 11, 120
-bamilekorum 8, 79
-batesii 58, 77, 79, 107, 240, 292,
303, 391, 399, 428, 440, 451
-bitaeniatum 8
-bivittatum 8, 120
-bochtleri 78, 82, 87, 95, 99,
106, 292, 428
-bualanum 8,41, 79, 94, 111,
112, 115, 218
-"calliurum/ahli" 399
-cameronense (def. of the species) 19
-cameronense (presentation) 245
-cinnamomeum 2
-dargei 8, 79, 169
-deltaense 77
-edeanum 109, 116, 120, 319
-escherichi 119
-exiguum 8, 78, 79, 83, 103, 105,
107, 111, 116, 218, 292,
303, 372, 391, 399, 440
-fallax 77
-filamentosum 7
-franzwer neri 162
-gabunense gabunense 118
-gulare 7
-haasi 332
-halleri 320
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-heinemanni 42, 121
-herzogi 82, 292, 338, 451
-joergenschedli 162
-kribianum 77
-kunz 58, 77, 86, 87, 98, 99,
106, 292, 411, 450

-lamberti 48, 117, 118
-loennber gii 8, 75, 86, 91, 102,
109, 110, 218, 316, 372

-maculatum 344
-microphtalmum 47,91, 119
-mimbon 356
-mirabile 153
-ndianum 30, 33
-obscurum 296
-ogoense pyrophore 11
-pascheni festivum 120
-pascheni pascheni 120
-primigenium 91
-puerzi 30
-punctatum 41, 47, 78, 86, 87, 90,

94, 95, 98, 99, 103, 105, 106, 109,
116, 218, 292, 351, 396, 399, 428, 451

-raddai 90, 102, 119, 218,
235, 316, 319

-"raddai amoenum" 91
-riggenbachi 8
-robertsoni 77
-rubrolabiale 77
-schedli 35
-§joestedti 77
-spec. aff. bualanum Phen. E 115, 116
-spec. aff. bualanum Phen. G 111,
112, 116, 319

-spec. aff. cameronense Phen. 1 369
-spec. aff. cameronense Phen. 2 376
-spec. aff. cameronense Phen. 3 385
-spec. aff. cameronense Phen. 4 393
-gspec. aff. cameronense Phen. 5 404
-spec. aff. cameronense Phen. 6 416
-spec. aff. cameronense Phen. 7 425
-spec. aff. cameronense Phen. 8 432
-spec. aff. cameronense Phen. 9 437
-spec. aff. herzogi 82, 292, 326, 364,
379, 422, 451
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-spec. aff. mirabile 70
-splendidum 58, 77, 98, 99, 399
-splendopleure 8
-striatum 87, 90, 118, 120
-"striatum ogoense” 87, 90, 120
-wil dekampi 41, 116, 117
"Aphyosemion bivittatum'-group 8
Aphyosemion (definition) 7
Aphyosemion (genus) 70, 77, 94, 103,
125, 130, 240, 454

Apistogramma (genus) 223

Aplocheilichthys (genus) 7

Aplocheilichthys camerunensis 103, 105,
107, 450
Aplocheilichthys macrophthalmus 105
Aquatic plants 126, 207
Arnoldichthys spilopterus 107
Artemia 153, 157, 169
"Artifical foods' 147
Auchenoglanis spec. 107
B
Bacteria 131
Band (characteristic) 18
Barbus
-aff. holotaenia 107
-callipterus 107, 108
-camptacantus 107
-guirali 107
-holotaenia 108
-jae 107
-trispilomimus 107
Basal (characteristic) 17
Behaviour (genera) 214
-in the aguarium 218
-in the wild 215
Biotopes (description) 54
Blood worms (food) 150
Body size 21, 28
-Male/female 30, 174
Bottom
-in the aguarium 172
-in the wild (description) 72
Breeding 122, 162
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Breeding set-up 198
Breeders (placing together) 174, 179
Breeding tank 167, 178
Breeding method
-artificial 169, 170
-natural 169
Breeding pairs 162, 167
Breeding fish 162, 163, 165, 166,
170, 222
Brine shrimp 153, 157, 169
Brycinus imberi 107
Brycinus longipinnis 107
C
Calcium content of the water 15, 135
"calliurunvahli"-group 41, 109, 110,
120, 218
Cameroon (country) 40
" cameronense”-group (definition) 19, 28
Carbon dioxide (CO,) 135, 186
Carbonate hardness (°KH) 15, 67, 134,
136, 207
Carp lice 151
Caudal fin 16, 26, 34
Ceratophyllum demersum 126
Ceratopteris (genus) 126, 169
Characoidei 107
Chemical conditions
-in the aguarium 134
-in the wild 66
Chironomidae (food in the wild) 74
Chlorine in water 207
Chromaphyosemion (subgenus) 8,
86, 242, 444
Chromidotilapia finleyi 108
Chromidotilapia guentheri 108
Chromosome count 244, 457, 459
Chromosome research 9, 457, 459
Cichlids 223, 231
Clarias (genus = Clariidae) 107
Clarias spec. 107
" coeleste’-group 218
Colour of light tubes 126
Community fish 158, 159
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Conductivity (US) 15, 66, 67, 207
Congo Republic (country) 50, 464
Copepods (food in the wild) 74
Copper 151, 210
Covering the aguarium 125
Crossing experiments 459, 463
Crustacea (food in the wild) 74
Ctenopoma (genus) 107
Ctenopoma ansorgei 107
Ctenopoma nanum 107
Ctenopoma spec. 107
Culex mosquito 151
Cyclops (food) 150
Cyclops species 150
Cynolehias (genus) 159, 165, 167, 170
Cyprinodontidae (family) 7
D
Daphnia species 150
Depth of streams (description) 12
Diapteron (genus) 74, 94, 109, 125, 396
Diapteron
-abacinum 98, 106
-cyanostictum 86, 95, 98, 106,
292, 399, 455
-fulgens 86, 87, 98, 99,
106, 292, 428
-georgiae 79, 86, 95, 98,
102, 103, 106, 292
351, 397, 399,
411, 450, 455
-"georgiae fulgens' 9
-seegersi 99
Diseases 131, 202
Distal (characteristic) 17
Distribution
-of the "cameronense"-group 39
-of the genus Aphyosemion 39
Dorsal fin 16, 24, 33
Dried foods 147
Dropsy 203
Drosophila (food) 153, 154, 155, 156
Drosophila (reproduction) 154, 155
Drosophila melanogaster 153
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E

Egg-laying toothcarps (term) 7
Electrophoresis 459
"elegans’-group 22,34, 41, 48, 51,
117, 218
Eleotris (genus = Eleotridae) 107
Enchytrai 153, 157
Ephemeroptera (food) 74
Epiplatys (genus) 70, 77, 103, 1009,
125, 159, 450

Epiplatys
-esekanus 102
-neumanni 79, 86, 87, 95, 99,

102, 106, 117, 292, 326,
351, 396, 399, 411, 428
102, 103, 105, 292,
391, 396, 399, 440

-sangmelinensis

-sexfasciatus 91, 316
-"gpec. aff. sangmelinensis’ 102, 117
Episemion (genus) 77, 103, 109, 435
Episemion callipteron 103, 109, 162
Episemion spec. 364
Equatorial Guinea (country) 44, 464
F
Feeding
-in the aguarium 147, 164, 166, 207, 211
-in the wild 74
Fertility 131, 150, 165
Fighting 219, 222
Filtration (general) 135, 138, 162, 171
-biological 138
-chemical 138
-mechanical 138
Filter wool 139, 210
First description 12
Fish leeches 151
Fish tuberculosis 203
Floating plants 126, 169
Fluorescent tubes 126
Foods
-flake food 147
-freeze dried 153
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-granules

-pellets

-deep frozen
Freeze-dried foods
Frozen foods
Fruit flies
Fundulopanchax (subgenus)
Fundulus (genus)
"Fundulus beauforti"
Fundulosoma (genus)
Fungus attacks on fish
Fungus inhibitors
Fungussing of eggs

G

Gabon (country)
Gammarus (river shrimp)
"gardneri"-group
Garra (genus)
Genotype

-definition
Genus (definition)
Geology of the soils
Glass worms
Gnathonemus (genus)
Grindal worms (food)
Ground colour of males
Growth irregularities
Gularopanchax (subgenus)
Gyrinocheilus aymonieri

H

"Hardness" of water
Haplochilus (genus)
"Haplochilus cameronensis"
Hatching of fry

Hatching times

Hesater thermostat

Heavy metals

Hepsetus odoé
"herzogi"-group

Hiding places

Hybridisation
Hydra
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147

147

153

153

153

153
3,8 94
7,19
19, 239, 240
455

203
155, 183
183

46

150

35, 218
107

9

10

7

63

150, 151
108
153, 156
21, 30
131

8

223

15

19, 239

19, 239

184

181

130

210, 211
107

83, 109, 120,
218, 379, 435
127

459

151

Hydrogen carbonate content of water 15,

134, 135
Hydrogen sulphate content of water 15
Hydrographic system (definition) 13
Hylopanchax (genus) 7

-silvestris

79, 95, 105, 106,

262, 292, 396, 451

Ichthyophthirius multifilis
Identification key

Il health

Inbreeding

Injuries

Internal filter

Interradial (characteristic)
lon exchanger

Java fern
Java moss

K

Karyotype (definition)
Kathetys (subgenus)
Killifish (definition)

Labeo bicolor

Lamp-eyes (definition)
Lamp-eyes in the aguarium
Leaves in the aguarium
Lebistes reticulatus
Lighting of the aguarium
Lighting time

Livefoods

Lumping

M

Magnesium content of water
Maintenance in aquaria
Marginal (characteristic)
Markings (position)
Mastacembelus (genus)

203

131
11
159
139
18
136

126
126, 169, 170

244
8,79

223
105
159
127
231
126
127
150

10

15, 135

122, 123, 206
17

17

108
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Mastacembelus batesii 107
Medio-ventral band 23, 33
Micralestes acutidens 107
Micro-biotopes 74
Microsorium pteropus 126
Microworms (food) 186
Mixing water 136
Mormyridae (genus) 107
Mosquito larvae (food) 150, 151
N
Nannochromis dimidiatus 107
Neolebias unifasciatus 107
Nipagin 154
Nitrate content 136, 207
Nitrate pollution 130, 135, 138
Nitrite in aquaria 127, 135, 138, 207
Nothobranchius (genus) 58, 78, 130,
159, 165, 167, 170
Nylon mop 127, 170, 171
0]
Oligochaete worms (food) 74
Oodinium 203
Ostracodae (food in the wild) 74
Oxygen content of water 135
P
Paludopanchax (subgenus) 8
Panchax (genus) 19, 239
"Panchax bellicauda" 19, 239, 240
"Panchax microstomus' 19, 239, 240
"Panchax obscurus' 19, 239, 240
Paraphyosemion (subgenus) 8
Parasites 131, 151, 211
Parauchenoglanis guttatus 107
Peat 170, 178
Peat bog roots 127
Peat fibres in aquaria 127, 170, 178
Pectoral fins 16
Pelmatochromis (genus) 107, 223
Permanent spawning 168, 174

pH 15, 66, 67, 134, 136, 167, 183, 207
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Phenols as residues 210
Phenotype (definition) 10
Pigmentation of eggs 182
Pistia stratiotes 126
Planting of the aquarium 126, 131
Plastic foam (filter material) 139, 144
Plataplochilus (genus) 77, 106
Plataplochilus miltotaenia 119
Plataplochilus ngaensis 106
Plataplochilus spec. 106, 422
Plecostomus (genus) 223
Poecilia reticulata 231
Poisoning 207, 211
Population (definition) 11, 229
Prevention (diseases) 211

Procatopus (genus) 106

Products of metabolism 130, 131,
138, 207
Pumice stone (filter material) 139
Q
Quantity of food 162
Quarantine 211
Quarantine tanks 211
R
Raddaella (subgenus) 8, 77, 86,
109, 303, 379
Radial (characteristic) 18
Radiophotography 459
Rainy/dry seasons (alternation) 58
Readiness to spawn 162, 166
Rearing foods
-brine shrimp 190
-micro-eels 196
-microworms 195
-dipper animalcules 190
Rearing of fish 187
Red-tailed Black Shark (L. bicolor) 223
Reverse osmosis 136
Riccia fluitans 169
River area 13
River system 13
Rivulinae (sub-family) 8
Rivulus (genus) 125, 159, 167
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S

Salvinia (genus) 169
"sensu..." (definition) 18
"sensu stricto/largo” (definition) 18
Separation of breeders 166, 167
Sex ratio and pH 15
Spawning 175
Spawning medium 127, 162,
167, 170, 175

Species (definition)
-by external characteristics 9
-by genetic separation 9
Species (system of presentation) 242
"spec. aff." (definition) 18
Species group (definition) 8
Speed of water current 69, 71
Splitting 10
Spots on the flanks 22, 32
Storage of eggs 162, 178, 181
Strain (definition) 11
"striatum”-group 22
Subgenus (definition) 8
Submarginal (characteristic) 17
Subspecies (definition) 10
Sucking loach 223
Surface movement 135
Symphysodon (genus) 231
Synodontis (genus) 107
Syntopic (definition) 77

T

Tablet food 147
Tank bottom (furnishing) 127
Tank size 123, 162, 189, 207
Temperature variations 132
Temporary breeding 168
Terra typica (definition) 12
Terrestrial insects (food) 75
Territorialism 127
Tolerance 223
Total hardness (°dGH) 15, 66, 67, 135,
167, 207
Total salt content 136
Transferring fish 187
Tubifex 153
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Tubing for aeration 146, 147
Type locality (definition) 12
U
Uneaten food 127
\%

Validity of species 28
Variability (general) 226, 231

-of the populations in the wild 226
Vegetation (description) 63
Vegetation on the bank (description) 73
Ventral fins 16
Vesicularia dubyana 126, 170

w

Water beetles 151
Water changes 130, 132, 174, 211
Water fleas (food) 150
Water hardness 15, 167
Water insects 151
Water movement 145, 146
Water quality 162, 207
Watershed 13
Water temperature 59, 130
-in the aguarium 130, 132, 162,
171, 174, 184, 207

-in the wild 59
Way of lifein the wild 74
Weakness parasites 211
Width of the streams (description) 69
"wildekampi"-group 41, 116

X
Xenomystus (genus) 108
Xenomystus nigri 108
Y
Yellow Blotch (characteristic) 30, 165,

316, 318, 327, 330, 331, 338, 353,

372, 391, 394, 399, 402, 411, 422,

428, 430, 435, 441, 442, 462, 463
4

Zig-zag band (characteristic) 21,31
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