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INTRODUCTION
The Importance of Names
To know the correct names of fish is always a matter of gratification to a
fisherman. But it is also something very much more than that. Until he
knows a name which, whether vernacular or scientific, is unambiguous and
understood by other people, he cannot begin to compare notes with other
fishermen. Until he can use names which are universally current (that means
scientifically correct names) he cannot begin to increase his own knowledge
of the fish by using the books that have been published about them, and
however great may be his own personal experience, he cannot add it to the
general stock of information available for other people.
Those who are familiar with the problems of fishing in other countries
(whether as a means of livelihood or as a recreation) will know something of
the great amount of literature that has been published on the subject. They
will know too that all of this stock of information, and even more, is necessary
for the satisfactory development and conservation of fisheries. To make the
most of the resources of the waters and to avoid the dangers, such as overfishing, that arise from our attempts to develop them, very full knowledge of
all aspects of the lives of the fish is required. We need to know their habits
and habitats, their behaviour in feeding and breeding, their migrations, their
rates of growth and of multiplication, the extent and causes of the fluctuations
in numbers that occur from season to season and from year to year, their
enemies, parasites and diseases, the details of their anatomy that enable us
to estimate their ages, and so on and so on. This body of information grows
through the combined efforts of many people, fishermen (both professional
and amateur), officials, naturalists and scientists, confirming and checking one
another's observations and correcting one another's mistakes. This process
cannot begin until they know how to name their fish correctly.
The fisheries resources of the Nile are great and their utilisation should
be greatly increased for the benefit of the people of this country. But such
development will be accompanied by many losses and disappointments unless
guided by wise conservation policies, based on sound knowledge of everything
concerning the lives of the fish. Moreover, great changes in the river will be
brought about in the near future through the dam- and canal-building activities
of the engineers. The effects of these changes on the river fisheries are sure
A

to be considerable, but at present they are quite unpredictable. All this means
that the serious study of the fish, and indeed of all aspects of the biology of
our rivers, is becoming a matter of considerable urgency. The first requisite
of such study is a means of naming the fish correctly. It is not sufficient, for
instance, to put on record some observation concerning the Bulti. There are
three different kinds of Bulti in the Sudan, differing from one another to some
extent with respect to almost every one of the matters mentioned in our previous
paragraph. Consequently your information is not very useful unless you can
say to which of the three kinds it refers.
The Story of this Guide
Unfortunately the only books by which the Sudanese freshwater fish
can be identified are the magnificent volumes of Boulenger (see list on p. 61)
which, apart from being highly technical and highly expensive, are now out-ofprint and virtually unobtainable. Captain J. M. Stubbs, who while stationed
at Aweil drew up a valuable report on the fisheries of that district, overcame
this difficulty of identification by accompanying his report with a set of coloured
sketches by Mrs. Stubbs of all the fish mentioned in it. In order to make these
sketches available for the guidance of other people, funds have generously been
provided to cover the cost of their publication and I have been asked to undertake the pleasant task of adding the requisite descriptions, additions and notes
so as to make this a fairly complete hand-book for the identification of any
fish likely to be found in the rivers of this country.
A difficulty arose from the fact that, for technical reasons, it proved
impossible to prepare blocks directly from the original sketches. It was
therefore necessary to have them redrawn for this purpose. (Plate 4 is an
exception.) This was done by Mr. Walmsley of the firm of McCorquodale
and Co. By the kindness of Dr. Trewavas of the British Museum, Mr.
Walmsley and I were able to examine preserved specimens of the fish from
the Museum's collection during the redrawing, thus avoiding the occasions
for misinterpretation that are liable to arise during any copying process.
I wish to express my appreciation of the accuracy of Mr. Walmsley's work and
of the skill with which he has preserved the charm of the original illustrations.
I find it difficult to express adequately my indebtedness to Dr. Trewavas not
only for putting specimens at my disposal but also for her most generous
advice, criticism and assistance given on many matters and on many occasions,
including the reading of a draft of this Guide. Needless to say, whatever
defects may be found in this its final form, are entirely my own responsibility.
They would, however, have been considerably more numerous but for the
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expert assistance given so unstintedly.
A preliminary examination and identification of the sketches was made
by S, Girgis, Senior Lecturer in Zoology at Gordon Memorial College, in
connection with his recently published list of vernacular names of the fish. I
have to thank him for his help in this respect and in reading and commenting
on the manuscript of the present work and also for putting his own collection
of Upper Nile fish at my disposal during its preparation.
The present text is further illustrated by line drawings of many of the
fish which are not represented in the coloured plates. The majority of these
are original but some are based on unpublished drawings of Mrs. Stubbs and
a few have been adapted from the illustrations of Boulenger's book, simplified
so as to show only those features which are essential for identification. The
descriptive notes and keys for identification are also based primarily on
Boulenger's book, supplemented wherever possible by personal observations and
by reference to the other publications given in the list at the end of this guide.
The recent book on West African fish by Irvine has been especially useful.
When necessary the names and classification used by Boulenger have been
changed in order to bring them into line with those adopted by more modern
writers.
For records of distribution and habits, the papers by that excellent naturalist, Pekkola, are second in value only to those of Loat whose collections formed
the basis of Boulenger's work. Captain Stubbs's own notes are also quoted
freely. In them the term " Middle Rivers " refers to those parts of the rivers
in the Aweil district lying between the mountainous head-streams and the
low-lying swampy lands of the lower Lol and Bahr el Arab. Elsewhere the
name " Nile " is used for the main river from Khartoum to the
Egyptian frontier and " Blue Nile " and " White Nile " for the whole of the
Sudan parts of the river systems which drain into the rivers of those names.
The general biological conditions in these three river systems differ considerably
and, though there are many fish which occur in all of them, yet in some important respects their fish populations are distinctive. Our information about the
distributions of the fish is, however, very incomplete and further records,
especially with respect to the Blue Nile and its tributaries, are much needed.
For the present no attempt is made to subdivide these main river systems into
smaller units though obviously both the Blue and White Niles include" a wide
variety of localities which differ considerably with respect to the fish living in
them. The detailed mapping-out of the distributions of the fish is one of the
tasks which it is hoped this guide will facilitate.

The Zoology Department of Gordon Memorial College would be glad to receive
records concerning any aspects of the lives of the Sudan fish. But we cannot repeat too
often that observations are not merely useless but misleading (and therefore in the long
run more harmful than useful) unless every care is taken to make them reliable and to see
that the fish are correctly named. Isolated observations are much less valuable than ones
which have been repeated and confirmed. Wherever there is any doubt as to the identity
of the fish, specimens may be sent to the College. For this purpose, unless they can be
delivered fresh, they must be adequately preserved to prevent decay. While still fresh
they must be completely immersed in a suitable preserving fluid, of which the best are
alcohol (not less than 50% strength) or formalin (about 1 part of commercial formalin to 5
or 6 parts of water). It should be remembered that unless the bulk of fluid is considerable
in proportion to that of the fish, the water from the bodies will dilute the liquid considerably.
In any case it is desirable to renew the liquid after one or two days. Except in the case
of very small fish a slit should be made carefully in the side of the body wall from near
the anus to near the pectoral fins so as to enable the preservative to penetrate quickly to
the internal organs. If it is not practicable to deliver the specimens in fluid, they may be
taken out after a few days, wrapped carefully in cloth (to prevent damage to fins) and
packed firmly in a box. Each specimen should be accompanied by full notes concerning
date, place and circumstances of capture and if several are sent together it is best to tie
a label on to the tail of each to prevent any possible confusion.

HOW TO IDENTIFY FISH
Identifying is not the same thing as recognising. We recognise a familiar
fish as we recognise a familiar person, intuitively without any conscious analysis
of its various features. The difficulty comes when we are dealing with an
unfamiliar one or with a non-typical individual of a well-known type. This
is more like the police identification of a suspected criminal. It may be that a
glance at a picture or the spotting of one or two specially characteristic features
(such as those given in Key 1) will be enough and in such cases it is
not necessary to trouble about all the technical details. But sometimes
there is nothing for it but a careful and systematic checking over of one
diagnostic detail after another, and these are accordingly set out rather fully
in this guide. Much that is included in it will therefore often be unnecessary
and some of the more technical parts can be ignored for ordinary purposes.
The serious student is, however, strongly urged to work carefully through all
the characters given wherever possible, partly to confirm his identifications and
partly because the experience gained in this way will prove invaluable when he
has to deal with really difficult cases.
The technical terms that are used are defined in the following pages and
most of them are illustrated in figure 1, PI 14.
(a) Classification : Animals which constitute a uniform group as far as
structure, appearance, habits, distribution, etc., are concerned and which are
capable of breeding freely among themselves, are said to belong to the same
species (plural, species. The singular form is abbreviated to sp. and the plural
form to spp.). Sometimes the representatives of a species in a certain locality
can be differentiated by some minor features from those found elsewhere, and
they are then known as a variety or sub-species.
Species which resemble one another closely in structure but which do not
normally interbreed are grouped together as a genus (plural genera). The
species belonging to any genus may differ quite considerably in habits and
distribution, but this is not always so.
For the correct naming of a creature, both the generic and specific names
must be given. A sub-specific name may be added if necessary. Thus the
Tiger Fish or Kass all belong to the genus Hydrocyon of which three species
are found in the Sudan, namely Hydrocyon forskalii, H. lineatus and H. brevis.
As confusion has sometimes arisen owing to the fact that different authorities
may have used the same name mistakenly for different species, it is customary
to add the name of the person who first introduced the specific name and the
date at which he published his definition of it. Thus "Hydrocyon brevis

Gunther 1864 " means that this specific name was first introduced by Giinther
in his publication of 1864 and can only legitimately be used for fish of the same
species as that which he described. Brackets round the author's name imply
that, although his description is still accepted as the correct one, his name was
for some technical reason incorrect. " Alestes dentex (Linnaeus 1757) " was
originally described by Linnaeus and named Salmo dentex but later investigations showed that in spite of a superficial resemblance to the Salmons it did not
really belong to that genus.
Genera fall naturally into larger groups depending on the closeness of their
relationships to one another. Thus Hydrocyon obviously resembles Alestes
(Kawwara) very closely and these two genera are accordingly grouped together
in the family Characidae. The families in turn fall naturally into larger and
. larger groupings—sub-orders, orders, sub-classes, etc., but as the reasons for
these groupings are frequently much less obvious, being based often on anatomical features seen only by skilled dissection, it is sufficient for our present
purpose to classify our fish simply into their families. It may be mentioned,
however, that two of them, namely Polypterus and Protopterus differ so widely
from one another and from all other fish that they are customarily separated
into distinct sub-classes.
(b) Fins. The number, sizes and arrangement of the fins are the first
things to look at in identifying a fish. Their names are shown in figure 1, PI. 14.
Each fin is supported by rays which are usually jointed, bony and flexible.
Often thay have a forked or frayed-out appearance towards the end and are
then said to be branched. In many fish some or all of the rays, especially of the
dorsal fin, are replaced by strong, hard, unjointed spines.
The adipose dorsal fin, found behind the ordinary (or rayed) dorsal fin
in some families, is usually devoid of rays of any kind and is merely a soft
fleshy growth.
The paired fins (pectoral and pelvic or ventral), corresponding to the fore
and hind limbs of other vertebrate animals, are normally situated in the positions
shown in figure 1, PI. 14 in all soft-rayed fish. The pelvic fins are then said to be
in the abdominal position. In the spiny-rayed fish there is a tendency for them to
be shifted forwards to a position near the pectoral fins. They are then said to
be in the thoracic position.
The caudal (or tail) fin is commonly lobed (i.e., divided into dorsal and
ventral lobes separated by a deep cleft) but in many fish it is not thus divided,
being either rounded, pointed or truncate (i.e., having the appearance of being
cut off squarely at the end). A truncate caudal fin is emarginate if it has a
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little notch in its margin.
Correct identification frequently requires the counting of the rays of some
of the fins, usually the dorsal and anal. With long fins containing many rays
this may not be easy. In such cases the counting may sometimes be simplified
by drawing a pointed instrument, e.g., a pin, along the base of the fin and
counting the " clicks " that can be heard or felt as it passes over the rays.
When the rays of a fin are of two kinds (unbranched and branched, or spiny and
ordinary) they are counted separately. It is customary to use Roman numerals
for spines. Thus : " Dorsal fin XIV — XVI, 10—13 " in the definition of
Tilapia zillii means that this fin has 14, 15 or 16 spines followed by between
10 and 13 soft rays.
(c) Mouth. This may be at the extreme anterior end of the body
{terminal position) or slightly beneath this on the ventral side (sub-terminal,
inferior or ventral position). More rarely it is dorsal to the terminal position.
As a very general rule, to which however there are many exceptions, fish in
which the mouth is turned downwards (inferior position) feed on worms,
insect larvae, carrion, etc., which they find at the bottom of the water (e.g.,
Mormyrids) or browse on the thin film of vegetation (algae) which sometimes
covers the surface of the mud or stones (e.g. many Cyprinids). Those with
upturned mouths (dorsal) take insects which fall on to the surface of the water,
or pick mosquito larvae and pupae as they hang from the surface film (e.g.,
Cyprinodonts). Fish which catch other live fish (e.g., Aigle) or feed on floating
"plankton " (e.g., Bulti), usually have the mouth in the terminal position.
The mouth is protractile when the lips are capable of being pushed forwards
for capturing food by the lever-like action of the supporting bones. The
mouth leads into the buccal cavity which in turn is continued backwards as the
pharynx or throat.
(d) Teeth may occur in various situations and are named from their
positions or from the bones to which they are attached. Those found on the
front margin of the upper jaw are pre-maxillary ; those along the sides of that
jaw, if on a separate bone, are maxillary ; those on the margin of the lower
jaw are mandibular ; those on the front part of the roof of the buccal cavity
(behind the premaxillaries) are vomerine ; those still farther back in the roof
of the buccal cavity axe palatine ; those right back in the throat are pharyngeal
and those growing on the tongue are lingual. Naturally not all of these are
found in every fish and the kinds, numbers and arrangements of the teeth are
often important in classification.
Each tooth may be pointed, having one or more cusps or points (unicuspid,
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bicuspid, tricuspid, etc.), or they may be flatter, the general effect of large
numbers of very small flat teeth being rather like that of a piece of sandpaper,
in which case they are said to be granular. Some fish, especially those which
are capable of crushing mollusc shells for food, have very powerful teeth united
together to form massive ridges (e.g. Protopterus) or a beak-like structure
(e.g. Tetraodon).
The smaller kinds of teeth are often very difficult to see even with a lens.
In such cases feeling with the aid of a pin or similar instrument (as suggested
for counting fin rays) is sometimes a useful substitute for seeing.
(e) Gills : the organs of respiration (breathing). These are situated at
the sides of the pharynx and consist of soft fringes (the gill filaments), coloured
deep red by the abundant blood contained in them. They are supported on
gill bars or bony rods which run, almost like hoops, round the side walls of
the pharynx. Between adjacent gills are slit-like openings through which water
can pass from the pharynx to the outside of the body, thus flowing over the
surface of the gills, allowing dissolved oxygen to be taken from the water into
the blood. The gills are however not visible from the outside of the body as
they are covered by a gill cover or operculum. The space beneath this gill
cover is known as the gill chamber.
(/) Operculum or Gill cover. This is attached in front to the side of the
head but is free behind, allowing water to escape after passing over the gills.
It consists typically of a series of flat opercular bones covered with skin and
having a soft membranous border the lower part of which is supported by rays
resembling the fin rays. In some fish the free posterior margin is short, leaving
only a small gill opening on the side of the body just above the base of the pectoral fin. In others the gill opening extends right round to the ventral side of the
body and the right and left opercular membranes may overlap in the midventral line. The ventral part of the head between the two gill covers is known
as the isthmus and gill membranes are ' ' free at the isthmus " o r " attached
at the isthmus ' ' according to whether the margins of the opercula are free or
attached in this region. (PI. 12, fig. 2).
The extreme posterior margin of the operculum is taken as marking the
limit of the head and the beginning of the trunk.
(g) Gill rakers. These are fine stiff processes (often like the teeth of a
comb) set in rows along the inner (i.e. pharyngeal) edge of the gill bars. When
gill rakers are well developed, any food or other solid particles present in the
water which passes from the pharynx through the gill slits are strained out
before reaching the delicate gill-filaments. The number of rakers may vary

with the age of the fish, but is sometimes an important aid to identification.
To see them the operculum must be cut away. (See PI. 12, fig. 3).
(h) Nostrils. In most fish these have no connection with the mouth or
buccal cavity, and have nothing to do with respiration, being merely the openings of the organs of smell. Usually there are two on each side of the head
in front of the eyes, but in the Cichlids (i.e. the Bulti family) there is only one.
In a few cases one nostril is situated at the end of a nasal tentacle.
(i) Lateral Line. This consists of a series of pits or grooves in the skin
or scales along the side of the body, continued usually in a modified form over
the head and face. Usually they are arranged in a single row which can be seen
easily with the naked eye. In some fish the row is interrupted, the posterior
part being discontinuous with the anterior part and situated lower down on the
side of the body. In a few cases the lateral line is reduced to a small number
of pits not forming a definite line and in some it is completely absent.
These lateral line pits are sense organs of a kind not found in land-living
animals. It must not be assumed that any horizontal line along the side of
the body is a lateral line in this technical sense of the term. In some fish (e.g.
some of the smaller Cyprinids) there is a dark stripe in this position which has
no relation to these sensory pits. This can be misleading as in small or palecoloured fish the real lateral line may be very difficult to see.
(j) Scales. These may cover the whole body, spreading even in some
cases over the caudal fin. Frequently, however, the head has no scales, the
skin there being either completely naked or covered instead with large hard
bony plates (scutes). In some cases (e.g. eels) the scales may be so small as
to be invisible and in others (e.g. catfish) they may be completely absent.
The kind of scale is sometimes important for identification. Polypterus
alone among the Nile fish has ganoid or rhomboid scales. These are four-sided
thick and have an enamelled appearance. Heterotis has very large hard bony
scales built up, like a mosaic, of tiny pieces closely fitted together. In other
fish the scales are much thinner and flexible and overlap one another so that
only the posterior margin of each is exposed. If this exposed edge is smoothly
rounded the scales are cycloid ; if it is coarsely fringed they are ctenoid ; if it is
fringed with fine pointed teeth they are ciliated (PI. 14, fig. 2). Fish with
cycloid scales feel smooth to the touch ; those with ctenoid scales feel rather
rough and those with ciliated scales very rough.
Correct identifications sometimes depend on counts of the number of
scales. For this purpose a horizontal row is counted from the hind edge of the
operculum to the end of the caudal peduncle. A vertical count is also made but
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the number of rows above and below the lateral line are recorded separately.
The former is made by counting the number of scales in an oblique row from
the base of the first ray of the dorsal fin to the lateral line and the latter similarly
from the base of the pelvic fin to the lateral line. (Authorities differ somewhat
in their methods of scale-counting. For example, in giving the numbers below
the lateral line Boulenger continues the count as far as the middle of the
ventral surface). Thus for Alestes macrolepidotus the scale formula is
22—26, xf—~?
meaning that there are between 22 and 26 scales in the
2
i H
horizontal row, between 4J- and 5-| rows above and between 2\ and 3^ rows
below the lateral line. The scale formulae for A.dentex and A.baremose
(p. 28) show immediately that in these species the scales are smaller and more
numerous. Scales can usually be counted most easily when the skin is dry
The number of scales does not increase as the fish grows bigger but each
scale grows, keeping pace with the. growth of the whole animal. In cases
where growth is discontinuous, being regularly interrupted by seasonal changes
of one kind or another, the resulting growth lines on the scales may be used
for determining the age of the fish. The interpretation of the scale-markings
of tropical fish is, however, very difficult.
(k) Colour and markings. These are often very useful for assisting
recognition, but where identification is difficult they are often of very disappointingly little value. Not only are they sometimes difficult to describe or
to define accurately, but in many fish they are very variable. There may be
differences depending on age or sex or on the locality in which the fish has
been living. The differences may be relatively permanent or may be quite
transient, for some fish can change their colours, chameleon-like, in response
to a variety of conditions which affect their nervous or endocrine systems.
In addition, some colours change after death and markings prominent in life
may be unrecognisable in a preserved specimen or vice versa.
It follows that while coloured illustrations are far superior to black and
white ones for giving a general impression of the appearance of a fish, accurate
identifications must be based on the relatively invariable structural characters
and measurements rather than on colour.
(/) Measurements. The measurements commonly used are illustrated in PI. 14,
fig. 1. It should be noted that in measuring length, the caudal fin is omitted.
Size naturally varies with age and condition, consequently only the maxima attained by the different species are of any value for our purposes. The
value of these is limited by the well-known fact that fish grow to different
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maximum sizes in different places. It is a fairly general rule that the fish of
any species attain greater sizes in large lakes than in smaller ponds or rivers
and in large rivers than in smaller ones. Most fish taken in the Atbara and in
the eastern tributaries of the Blue Nile are considerably smaller than those of
the same species taken in the main rivers (Pinney).
(m) Sexual differences. The sex of a fish cannot usually be recognised
except by examination of its internal organs, but in some cases there are external differences between the males and females. In some groups the anterior
rays of the anal fin are longer in the male than in the female as shown in the
illustration of Mormyrops (PI. 1, fig. 2). In some of the Siluroids (e.g. Clarias)
the males sometimes show a more or less prominent anal papilla at the vent
which is absent in the females. In some of the Cichlids there are differences
in coloration at the breeding season and in many of the Cyprinodonts the
males are smaller and more brightly coloured than the females.
(n) Some additional terms in common use.
Anus (adjective anal) : the posterior opening of the digestive tube. In
most fish its position marks the end of the trunk and the beginning of
the tail. The opening of the excretory and reproductive ducts is
usually just behind the anus or they may open with it by a common
rent.
Caudal peduncle : the part of the tail behind the end of the anal fin.
Barbels : sensory filaments ( " feelers," " whiskers," or " tentacles ")
situated near the mouth. They are called " nasal," " maxillary "
or " mandibular " according to the position from which they arise,
namely the region of the nostril, the upper jaw or the lower jaw
respectively, (see PI. 12, figs. 1,2).
Occiput: the posterior end of the head on the dorsal side.
Post-ocular : behind the eye.
Ocellus ("eye-spot ") : a coloured spot surrounded by a ring of a
different colour (usually white) giving an appearance rather like an
eye.
Rudimentary : very small and undeveloped.
Compressed : flattened from side to side (i.e. laterally).
Depressed: flattened from above to below (i.e. dorso-ventrally).
Concave : curved inwards.
Convex : curved outwards.
Serrated : having a toothed edge, like a saw.
— equal to.
> greater, or more, than.
< smaller, or less, than.

12
KEYS FOR IDENTIFICATION.
The correct classification of fish has to take account of their internal
structures (air-bladder, skeleton, etc.) at least as much as their visible external
features. Fortunately, however, when we are concerned solely with the
identification of fish from a limited region such as the Sudan, it is nearly
always possible to select characters which are sufficiently distinctive for that
purpose without examination of the internal organs. The following keys for
identification have accordingly been based on features which can be observed
with little difficulty and which do not require any detailed knowledge of fish
anatomy. The omission of all species whose occurrence in the Nile Basin is
restricted to districts outside the boundaries of the Sudan (Uganda, Abyssinia
or Egypt) has made it possible to make these keys considerably simpler than
those given in Boulenger's more comprehensive work upon which they are
mainly based. As a result, however, it must be remembered that the applicability of the present guide is strictly limited to the region for which it is
intended. Outside the Sudan, where other fish have to be considered in
addition to those described in these pages, the features by which any particular
species can be recognised here may no longer be adequate to differentiate it from
others. Further, in pursuance of the aim of making this guide as compact
and handy as may be consistent with its purpose, all references to the distribution etc. of these fish outside the Sudan have been omitted. Statements
such as " occurs only at
" or " the only
fish
" must always
be taken as valid only with reference to this country. For information about
the distributions of these* fish elsewhere in the continent reference must be
made to larger works.
How to use the Keys.
Many fish have certain unusual features by which they can be recognised
without that " careful and systematic checking over of all their characteristic
features " referred to earlier. The most obvious of these are summarised
in Key 1. Where identification is more difficult Key 2 should be consulted
by which it will be possible to allocate any specimen to its appropriate family.
The notes on that family should then be referred to and use made of the keys
which are given there for the identification of genera and finally of species.
In using Key 1 it is sufficient to look through the various headings (1—16)
to see if any of them are applicable to the fish under consideration. A glance
at the corresponding illustration will usually be sufficient to confirm the identification.
If Key 2 is used, look first at the main headings (A, B, C, D) and find
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which of them fits your specimen. Then in the same way look through the
main sub-headings (I, II, etc.) of the group and finally the smaller sub-headings
(a, b, c, etc.) and (i, ii, iii, etc.). The keys given in the descriptions of the
various families and sometimes genera are used in the same way.
In order to avoid repetition, the characters defined in the keys are not
repeated in the subsequent descriptive notes, and the general characters of a
larger group (family or genus) are not repeated in describing a species. Consequently, in order to obtain a complete description of any fish it will be
necessary to consult, not merely the notes on its species, but all the descriptions
and keys dealing with its genus and family. Thus for Tilapia nilotka (the
Bulti) part of the description appears in the notes on Tilapia, part in those
on the Cichlidae (p. 54) and part under heading C II (b) of Key 2.
Although in practice one's identifications are usually based on one or two
particularly obvious features, it is not wise to rely too much on these and it
is a good practice to check over as many of the characters as possible. For
that reason these characters are given rather more fully than is usual in books
intended for the non-specialist. This is especially desirable in a country such
as the Sudan where there is always the possibility that species may be found
which have not previously been recorded from our waters and which are
consequently not included in this guide. Any reports of new fish should be
accompanied by notes and measurements of the kind that are used in these
keys.
Phrases such as ' ' Length of head into length of body ' ' which appear
length of body
frequently in the keys are equivalent to the fraction-.
Usually
length of head
in such a case it is sufficient to measure the length of the head roughly with a
finger, pencil or straight stick and find how many times this can be laid along
the side of the body, (the term " body " being used here to include the head
but not the tail-fin).
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1.

2.

3.

4.

5.

6.
7.

8.

KEY 1. SOME SHORT CUTS TO THE IDENTIFICATION
OF CERTAIN FISH
Body snake-like, very elongated and rounded ; skin slimy with no visible
scales ; dorsal and anal fins long and form a continuous fin all round the
tail; no pelvic fins ; gill opening very small ..
Anguilla (p. 51)
Rather large, elongated fish with long pointed tails :
(a) dorsal and anal fins extend all round the tail; paired fins reduced to
feeler-like structures without rays ; skin slimy and covered with very
soft thin scales ..
..
..
..
..
Protopterus (p. 20)
(b) tail without any fin ; caudal, pelvic and anal fins absent; body
covered with very small scales
..
..
Gymnarchus (p.25)
Anal fin very long but fish not as in 1 or 2 :
(a) dorsal fin very small and situated far forwards ; no adipose fin
(see 12b)
Schilbe (p.49), Siluranodon (p.50)
(b) like (a) but with a very small adipose fin ..
Eutropius (p.49)
(c) no fins on dorsal surface of body ; caudal fin continous with anal fin
on ventral surface ; pelvic fins very small ; body elongated and very
compressed
..
..
..
..
..
Xenomystus (p.26)
Anal and dorsal fins both very long ; body rather elongated but fish not
as in 1 or 2 ; long barbels ; bony plates on head but no scales on body
(see Nos. 7, 12a)
Clarias (p.40)
Anal and dorsal fins rather long and about equal to one another but
confined to hind part of the body where they nearly touch the caudal fin ;
caudal peduncle very short ; caudal fin small and rounded ; body thick,
rather compressed and covered with large hard bony scales
Heterotis (p. 21)
Dorsal fin divided into a series of 8 or more little finlets each with a spine ;
scales ganoid, arranged in very regular oblique rows .. Polypterus (p. 19)
Dorsal and pectoral fins each with a single very strong spine which the
fish can lock in the erected position and which cannot then be pushed
down (see Nos. 9a, 12a, 12b)
..
.. most SILUROIDEA (p. 39)
Adipose dorsal fin present ..
..
..
.. CHARACIDAE (p. 27)
ClTHARINIDAE (p. 30)

(see Nos. 7, 9, 12) most

SILUROIDEA (p. 39)
9. Barbels present :
(a) several pairs of conspicuous barbels, some very long (see Nos. 7, 8,
12a and b)
..
..
..
..
most SILUROIDEA (p. 39)
(b) barbels fine and short
some CYPRINIDAE (p. 34)
(see Nos. 7, 12b)

SCHILBEIDAE (p. 49)

15
10. Snout very long, like a trunk. Mormyrus caschivc or M. kannume (p. 24)
11. Body exceptionally deep and compressed ; with adipose fin. ..
Citharinus (p. 30)
12. Body naked, without scales :
(a) head covered with hard bony plates ; barbels usually long and
numerous (see No. 7) ..
most SILUROIDEA (p. 39)
(b) no bony plates on head ; barbels fine and short (see No. 3)
SiLUROIDEA (SCHILBFIDAE Only)

..
..
Anguilla (p. 51)
(c) body snake-like (see No. 1) ..
(d) skin leathery with small rough spines ; body capable of being inflated
until almost spherical ; teeth very powerful and chisel-like..
Tetraodon (p. 60)
13. Body covered with very hard, bony scales :
(a) scales enamelled, very regular, in very well-defined oblique rows
(see No. 6)
..
..
..
..
..
Polypterus (p. 19)
(b) scales large with rounded edges (see No. 5) ..
Heterotis (p. 21)
14. Body feels rough to the touch (i.e. scales ctenoid or ciliated)
(a) adipose fin present
..
..
..
..
Distichodus (p. 32)
(b) no adipose fin, dorsal fin with numerous spines. Ctenopoma (p. 59)
some CICHLIDAE (p. 54)
15. Very small fish found in shoals among aquatic vegetation :
(a) caudal fin lobed ; adipose fin present .. some CHARACIDAE (p. 27)
(b) caudal fin lobed ; no adipose fin ..
some CYPRINIDAE (p. 34)
(c) caudal fin rounded or pointed but not lobed
CYPRINODONTIDAE (p. 51)

(d) caudal peduncle very long and slender : barbels well developed ..
Andersonia (p. 48)
16. Small fish found in mountain torrents adhering to stones by means of a
sucker under the lower jaw ..
..
..
.. Garra (p. 39)
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KEY 2. FOR THE IDENTIFICATION OF THE FAMILY OF ANY
SUDANESE FRESHWATER FISH
A. Paired fins reduced to long feelers ' ' without rays ; tail tapering to a
point
DIPNEUSTI (Lung Fish)
(Protopterus, p. 20)
B. Paired fins not as in A ; pelvic fins situated far behind the pectoral fins :
I. Pelvic fins situated far behind the middle of body ; pectoral fins with
large basal lobes ; dorsal fin divided into numerous small finlets, each
with a spine ; scales ganoid, arranged in regular oblique rows. . .
CLADISTIA

(Polypterus, p. 19)
II. Pelvic fins not behind middle of body ; pectoral and dorsal fins not
as in BI ; fins all without spines or with at most a single spine in
front of the dorsal and/or pectoral fins ; scales present but not as in BI:
(a) No scales on head :
(i) gill opening small ; bones of gill cover hidden beneath skin ;
caudal peduncle slender ; scales very small and thin
MORMYRIDAE (p. 21)

(ii) operculum and gill opening normal; teeth and adipose fin
both present;
° lateral line situated low down on side of body (see note
on p. 9) ; no projecting snout. .. CHARACIDAE (p. 27)
°° lateral line median ; teeth small.. CITHARINIDAE (p. 30)
ooo j a { e r a i ] j n e median ; teeth strong ; snout elongate and
jaws beaklike
..
..
..
ICHTHYOBORIDAE
(Ichthyoborus, (p. 33)
(iii) operculum and gill opening normal ; teeth present; no
adipose fin ; caudal peduncle very short; caudal fin small
and rounded ; dorsal and anal fins rather long and approximately equal and nearly uniting with the caudal fin ; body
covered with very large, hard, bony scales. OSTEOGLOSSIDAE
(Heterotis, p. 21)
(iv) operculum and gill opening normal ; mouth protractile ;
no teeth in jaws ; no adipose fin ..
..
CYPRINIDAE
(Carps and Barbels, p. 34)
(b) Scales present on head ; caudal fin rounded or pointed, not
lobed ; snout rather flattened above ; dorsal fin situated far
back ; very small fish ..
..
..
CYPRINODONTIDAE
(Toothed carps or Top minnows, p. 51)
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III. Fins not as in B 1 ; scales completely absent :
(a) Head naked ; no barbels ; no teeth ; very small, rather
eel-like fish
CROMERIIDAE
(Cromeria, p. 27)
(*) Barbels present and usually well-developed ; teeth usually
SILUROIDEA
present...
..
..
..
..
..
(Cat-fish, p. 39)
(i) dorsal fin single or double ; dorsal and anal fins both
very long ; gill membranes free at the isthmus ; head
CLARIIDAE (p.39)
covered with hard bony plates..
(ii) second dorsal fin present, sometimes adipose, sometimes
rayed ; dorsal and anal fins both rather short ; head
covered with hard bony plates.
° barbels simple ; teeth, if present, short and not
movable ; gill membranes free at the isthmus
BAGRIDAE (p. 42)
00

mandibular barbels branched ; teeth in the lower
jaw long and movable ; gill membranes grown to the
isthmus..

..

..

MOCHOCIDAE (p. 44)

(iii) anterior dorsal fin very short or absent ; adipose
dorsal fin very short or absent; anal fin very elongated ; gill membranes free at the isthmus ; body
strongly compressed ; no hard bony plates on head.
SCHILBEIDAE (p. 49)

(iv) anterior dorsal fin absent ; adipose dorsal fin present ;
anal fin short ; gill membranes grown to the isthmus ;
no hard bony plates on head.
MALAPTERURIDAE
(Malapterurus, p. 50)
C. Paired fins not as in A ; pelvic fins situated nearly as far forwards as the
pectoral fins ; caudal fin not lobed :
1. Dorsal and anal fins very long, without spines ; short nasal tentacles
OPHICEPHALIDAE
present; elongated
fish..
..
..
..
(Ophicephalus, p 59)
11. Dorsal fin with several spines :
(a) Lateral line single ; dorsal fin double, the anterior part with
spines being sharply separated from the posterior part with soft
rays ..
..
..
..
..
..
CENTROPOMIDAE
(Nile perch, Lates, p. 53)
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(b) Lateral line interrupted ; dorsal fin single and elongated, the
anterior spinous part being continuous with the posterior softrayed part ; a single nostril on each side ; gill membranes free
at the isthmus
..
..
..
..
CICHLIDAE (p. 54)
(c) Lateral line and dorsal fin as in (b) ; anal fin very elongated ;
two nostrils on each side ; gill membranes attached to the isthmus ;
body rather compressed ; scales ciliated. ..
ANABANTIDAE
(Ctenopoma, p. 59)
(d) Lateral line absent; two separate dorsal fins, the anterior one
having 5 very slender, flexible spiny rays, the posterior one being
similar to the anal fin and just opposite i t ; small fish
ELEOTRIDAE

(Eleotris, p. 58)
D. Paired fins not as in A ; pelvic fins rudimentary or absent :
I. Anal and caudal fins absent ; tail long and tapering to a point beyond
the end of a very long dorsal fin. ..
..
GYMNARCHIDAE
(Gymnarchus, p. 25)
II. Anal and dorsal fins both very elongated and continuous round the
end of the long pointed tail; fin rays all soft; skin slimy with no
visible scales ; body very long and snake-like.
ANGUILLIDAE
(Eels ; Anguilla, p 51)
III. Anal fin short; caudal fin not lobed ; dorsal fin small and in a
posterior position ; teeth forming a powerful beak ; gill opening
small ; skin naked but rough ; body capable of being inflated to an
TETRAODONTIDAE
almost globular shape. ..
..
..
..
(Globe fish, Tetraodon, p. 60)
IV. No dorsal fin ; a very long combined anal and caudal fin runs almost
the whole length of the body to the tip of the pointed tail; body
elongated and very compressed
..
..
.. NOTOPTERIDAE
(Xenomystus, p. 26)
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CLADISTIA.
Polypterus, (Abshlr, Dabib el Hut), (PI. 10, fig. 1). The sole genus representing this curious and ancient group of fish is easily recognised by the
characters summarised in Key 2.
For some time after hatching the young have external gills projecting in
tufts from the sides of the body like those of a young frog tadpole. The
adults have a double swim bladder which is capable of acting as an accessory
respiratory organ for breathing air. The males can be distinguished from the
females by an enlargement of the anterior rays of the anal fin and by the presence
of a scaly fold at the base of this fin. They are strictly carnivorous, bottomfeeding fish, but when not feeding have the habit of basking near the surface
of the water.
Three species occur in the Sudan namely P. senegalus Cuvier 1829, P. bichir
Geoffroy 1802 and P. endlicheri Heckel 1849. The first of these is everywhere
the commonest. It is rather smaller than the other two species, never exceeding
500 mm in length. Its dorsal fin has only 8 to 11 finlets of which the first is
situated well behind the pectoral fins. The head is smaller in relation to the
body than in the other species and is strongly convex between the eyes.
Pekkola says that it seems to love more marshy shores and swamps than the
other species.
The other two species resemble one another more closely. They both go
up to 700 mm in maximum length and in both of them the first dorsal finlet
is directly above the pectoral fins. In P. bichir there are 14 to 18 dorsal finlets
and the head between the eyes is slightly convex. In P. endlicheri there are
11 to 14 finlets and the head is flat or slightly concave between the eyes.
All three species are of a dull grey to olive-green colour. They occur
throughout the Nile and White Nile but do not appear to have been recorded
from the Blue Nile.
Fig. 1, PL 10 is based on a sketch of/*, senegalus by Mrs. Stubbs and the
accompanying note states that it is found in large numbers in every swampy khor
and pool, and that the back fins and tail are said to be capable of giving
poisonous wounds. In reality there are no poison glands associated with the
fins but these can give quite severe wounds which may easily become septic.
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DIPNEUSTI (Lung Fish).
Protopterus aethiopicus Haeckel 1851 (Samak el tin). (PI. 10, fig. 2).
These are rather large, elongated fish with cylindrical (i.e. neither compressed nor depressed) bodies. The pointed tail bears no true caudal fin but
the long soft dorsal and anal fins extend to its tip and meet there. The surface
of the body is smooth and slimy and the scales are very thin and soft. The
teeth are modified to form powerful bony ridges in each jaw. They are
carnivorous, feeding on fish, frogs, etc., and can be caught on hooks baited
with fish.
Three species of Protopterus are found in the swampy regions of Central
Africa but only this one occurs in the Sudan where it is characteristic of the
waters of the Upper White Nile. Specimens are however not infrequently
caught as far north as Khartoum. During the dry season they burrow in the
mud of the dried-up swamps, forming cocoons in which they survive until
the next floods, breathing air by means of the pair of lungs which take the
place of the swim bladder.
Stubbs states that they are common throughout the Aweil District and
are dug out of the dried-up toiches in great numbers. These specimens do
not exceed about 18 inches in length or \\ pounds in weight. Elsewhere,
however, much greater sizes are attained. Specimens one metre in length are
not uncommon and Worthington states that lung fish as much as six feet long
occur in the East African lakes. The flesh is said by Stubbs to be white, oily
and of a muddy flavour.
Like the Cladistia, the modern lung fish are the survivors of an exceedingly
ancient group only remotely related to ordinary fish.
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OSTEOGLOSSIDAE.
Heterotis niloticus (Cuvier 1829) (Nok) (PI. 1, fig. 1), the only representative
of this family, is a very distinctive fish whose general appearance as summarised
in Key 2 is unmistakable. It is widely distributed throughout the Nile and
White Nile being especially common in places where the shores are marshy.
In such haunts it makes an elaborate nest of grass, like a small lagoon, at the
breeding season. Stubbs states that it is "common in all waters " and
Pekkola found it present in the Khartoum market in small numbers throughout
the year. It reaches a maximum length of about 800 mm at which size its
weight is about 12 pounds.

MORMYRIDAE.
This group includes fish of widely differing general appearances. They
are mostly bottom-living fish. Some (Mormyrus) have small mouths at the
end of snouts by means of which they poke around in the mud, catching worms,
insect larvae, etc. for food. Some others (Mormyrops) have relatively large
mouths and feed on fish and crustacea while the smaller members mainly feed
on small animals or on more or less decaying animal and vegetable matter.
Associated with their mud-living habits is the fact that the eyes are usually
very small and feeble. The family is represented by the following 6 genera.
A. Anal fin between | and twice the length of the dorsal fin and with more
than 20 rays :
(i) Mouth terminal or sub-inferior ; teeth along entire margin of both
jaws, 10 or more in each jaw ; nostrils remote from eyes and from
each other ; body rather elongate, not strongly compressed.
Mormyrops (p. 22).
(ii) Mouth inferior ; teeth along the entire margin of both jaws, 10 or
more in upper, 18 or more in lower jaw ; nostrils close to one
another and to the eyes ; body rather short and strongly compressed.
Petrocephalus (p. 22).
(iii) Very similar to (ii) but nostrils widely separated ; teeth 8—9 in
upper and 4—10 in lower jaw and confined to the middle of each
jaw.
..
..
..
..
..
.. Marcusenius (p. 23).
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B.

C.

(iv) Mouth terminal and more or less on the same level as the eyes ;
3—10 teeth in the upper and 4—10 teeth in the lower jaw and confined
to the middle of the jaws ; nostrils widely separated from each other ;
body rather short and strongly compressed
Gnathonemus (p. 23).
Anal fin less than half the length of the dorsal fin and with not more
than 26 rays ; mouth terminal ; body not strongly compressed
Mormyrus (p. 24).
Anal fin more than 5 times the length of the dorsal fin and with more
than 50 rays ; mouth terminal ; body strongly compressed.
Hyperopisus (p. 25).

Mormyrops anguilloides Linnaeus 1764 (Taraza), (PI. 1, fig. 2).
A number of closely similar species of this genus occur in the rivers and
lakes of Central Africa but only this one has been recorded from the Nile.
At the time of Boulenger's book it had not been found south of the First Cataract. Pekkola, however, states that it occurs commonly at Khartoum during
the spring and summer, appearing in the market daily during May and June,
and that it breeds at least as far south as Tonga. Girgis gives Shilluk, Dinka,
and Nuer names from which it appears that the fish must be well-known
throughout a large part of the Upper White Nile. Stubbs states that it is
common in all the waters of the Aweil district and adds" a repulsive looking
fish but has few bones and is good eating. Reaches 2 feet in length and 4 lbs.
in weight." The one drawn was 540 mm long and is described as a medium
specimen. Pekkola states that it attains a length of more than a metre. The
long rays shown in the anterior part of the anal fin are characteristic of the male.
Petrocephalus (Ras el hajar), (PI. 3, fig. 2).
This and the following genus, Marcusenius, each represented by three
spp., can be distinguished from one another only by careful examination.
None of them attains any great size. The rather short, strongly-compressed
body, tapering abruptly to the narrow caudal peduncle with the balanced
dorsal and anal fins and the inferior position of the mouth give them all a
rather characteristic appearance.
The species figured here (Dinka name Yar Akuth) is most probably
P. bovei (Cuvier and Valenciennes 1846). Boulenger's specimens of this species
were all from the Lower Nile but, as it occurs also in the Senegal and Gambia
Rivers, he anticipated that it would be found to have a much wider distribution
in the Nile. Pekkola does not record it from Khartoum where the commonest
species is P. bane (Lacepede 1803). This species is abundant there throughout
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the year and is said to be probably the commonest of all the Mormyrids in the
Lower Nile. A third species, P. keatingii Boulenger 1901, is known only from
a few specimens collected at various places between Khartoum and the Sobat R.
All three species are silvery in colour, darkening to grey on the upper surface
and in all of them the anal fin extends very slightly farther forwards than the
dorsal fin. They are differentiated by the following features :
P. bane
29—33
31—37
less than width
between eyes
Maximum length
male 190 mm
female 225mm
The specimen illustrated was 142 mm long and

Rays in dorsal fin
Rays in anaj fin
Diameter of eye

P. bovei
22—26
30—35
less than width
between eyes
120 mm

P. keatingii
about 25
38—39
equal to width
between eyes
about 98 mm

weighed 6 ozs.

Marcusenius (See notes on Petrocephalus).
The commonest Sudan species is M. isidori (Cuvier and Valenciennes 1846)
which occurs throughout the Nile and White Nile from the Delta to Gondokoro
but was not recorded by Boulenger from the Blue Nile. M. petherici Boulenger
1898 is found occasionally at Khartoum and in both the Blue and White Niles.
M. harringtoni Boulenger 1905 is a very rare species from the Sobat river but
stated by Pekkola to have been caught also at the junction of the Blue and
White Niles.
All three species are iridiscent and purplish grey on the upper surface.
In M. isidori the fins are transparent and colourless but they are darker in the
other species. The following are the main distinguishing features :
M. isidori
Position of first ray of anal fin in in front
relation to that of dorsal fin
close to eye
Position of posterior nostril
18—22
Rays in dorsal fin
22—26
Rays in anal fin
53—60
Scales in lateral line
16—18
Scales around caudal peduncle
100 mm
Maximum length

M. petherici
far behind

M. harringtoni
directly above

remote from eye remote from eye
34—36
about 313
24—26
about 31
55—65
about 87j
12
about 121
about 375 mm
220 mm

Gnathonemus (Um shelfa), (PI. 3, fig. 1).
This resembles the two previous genera and like them consists of rather
small fish. It differs from them in having the mouth in the terminal position
and in being rather more elongated. The teeth are small and few.
The commonest species is G. cyprinoides (Linnaeus 1764) which is found
along the whole of the Nile and White Nile but has not been recorded from
the Blue Nile. The specimen illustrated shows the very characteristic swollen
chin but unfortunately this figure does not show clearly the slightly anterior
position of the anal fin relative to the dorsal fin. Stubbs states that this fish
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provides the main catches of the fish traps on the toiches where they spawn in
vast numbers during the flooded season. A second sketch (not published here)
shows a fish identical with this in all except colour, being extremely pale,
almost white. Stubbs notes that this grows up to 10 ounces in weight and
spawns in toiches where it is trapped on the falling flood. The fact that it
has a distinct Dinka name (Apem instead of Akon opio) suggests that the
differences between the two forms are constant. Further observations and
specimens of this fish are desirable.
G. pictus (Marcusen 1864) previously regarded as rare, was found by
Pekkola to be common in Khartoum market during May and June. Its
specific name refers to its striking pattern of broad vertical bands.
A third species, the dark coloured G. niger (Giinther 1866), has only
been recorded from the Upper White Nile.
The diagnostic features of the three species are the following :—
G. cyprinoides
Swelling on chin
large
Position of first ray of anal fin in very slightly
relation to that of dorsal fin
in front
Rays in dorsal fin
25—30
Rays in anal fin
30—37
Scales in lateral line
70—86
Scales around caudal peduncle
16—18
Maximum length
about 300 mm

G. pictus
G. niger
slight
absent
exactly opposite as in G.
cyprinoides
about 31
17—20
„ 33
25—28
51—58
>, 78
12
„ 12
140 mm
125 mm

Mormyrus (Khashm el banat), (PL 2, figs. 1, 2).
Members of this genus are distinguished from other Mormyrids by the
long dorsal fin which is more than twice as long as the anal. The teeth are
small and few, the nostrils moderately widely separated from one another and
remote from the eye and the scales rather small and covering the greater part
of the caudal fin.
Three species occur in the Sudan, namely, M. caschive Linnaeus 1762,
M. kannume Forskal 1775 and M. hasselquistii Cuvier and Valenciennes 1846.
The first two are both very common in the Khartoum market and occur
throughout the Nile and White Nile. M. hasselquistii is much less common in the
Lower Nile and was found by Pekkola to be rather scarce in the Khartoum
market where it appears only during spring and summer. At Aweil Stubbs
says of this species " i t is one of the common fish in the middle rivers and is
caught in large numbers during the winter fishing season. Its flesh is oily and
soft to eat.'' Girgis found all three species common between Malakal and Bor.
All three species are greyish in colour, darker above than below and more
or less iridescent.
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Snout or trunk
Dorsal fin

Anal fin
Maximum length

M. kannume
M, hasselquistii
shorter and less very short
slender than in
M. caschive
less than 5 times as in M. kannume
more than 5
times as long as as long as anal
fin ;
anal fin ;
less than 75 rays
more than 75
rays
18—21 rays
18—21 rays
17—20 rays
more than
more than
about 350 mm
1 metre
1 metre
M. caschive
long, curving
downwards

Hyperopisus bebe (Lacepcde 1803), (Sawya), (PI. 1, fig. 3).
This, the only species of its genus found in the Sudan, is easily recognised
from the other Mormyrids by its very short dorsal and long anal fin. At
Khartoum it is said to be the commonest of all the Mormyrids, occurring
throughout the year and in large numbers during spring (Pekkola). Stubbs
states that, together with Mormyrus hasselquistii, it ' ' provides the main supply
of fish for winter fishing in the pools of the middle rivers, where they are caught
in thousands. It is said to breed in the backwaters of the main rivers. Has
few bones but an oily flesh. It is a ground feeder and cannot be caught on a
baited hook. Reaches 18 inches in length and a weight of \\ lbs.'' Boulenger
and Pekkola both give its maximum length as about 520 to 530 mms.
Its usual food consists mainly of small molluscs, but Boulenger states
that it is partial to dura (millet) having been seen congregating in great numbers
around boats discharging this grain. The teeth, though small, seem to be well
adapted to crushing such foods.
The upper part of the body is strongly iridescent and varies from greyolive to greenish-brown or purplish in colour.

GYMNARCHIDAE
Gymnarchus niloticus Cuvier 1829 (Weer), (PI. 2, fig. 3).
The Gymnarchidae, though differing considerably from the Mormyridae
in outward appearance, are in reality closely related to them and were formerly
included among them. The only Sudanese representative is a fish which cannot
be mistaken. Its long, almost rat-like tail, bare at the tip, the continuous
dorsal fin running from just behind the head all the way along the dorsal side
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of the body almost to the tip of the tail, the absence of pelvic, anal and caudal
fins, the tiny eye, the eel-like head and the covering of minute scales combine
to give it an appearance quite different from any other of our fish. Its gill
openings, unlike those of the true Mormyrids, are connected across the ventral
side of the body.
It is found throughout the Upper Nile and occurs in considerable numbers
in the Khartoum market during spring and summer (Pekkola). Stubbs says
that ' ' it reaches five feet in length and 30 pounds in weight. It is greatly
prized by the Dinkas on account of its flesh and oil." The Dinkas are not
alone in their appreciation of this fish for Svenssen, writing of the fish of the
Gambia River in West Africa, states that it is so highly thought of as food by
the natives that they would not sell a specimen under 8 to 10 shillings—a high
price in the early 1930s.
The remarkable grass nest constructed in the toich by this fish during the
breeding season and the fierceness with which it then attacks intruders, including humans, have been described by several authors. The eggs are large and
when fried are said to taste very like fowl's eggs (Pekkola).

4—NOTOPTERIIDAE
Xenomystus nigri (Giinther 1868), (PI. 10, fig. 3).
The long, tapering, strongly compressed body of this fish, with anal fin
extending along almost the whole of the ventral margin, is reminiscent of
Schilbe but it can easily be distinguished by the absence of dorsal fins, separate
caudal fin and barbels and by the extremely rudimentary condition of the
ventral fins. It is covered with very small scales and is mainly of a dark purple
or purplish brown colour. Maximum length about 200mm. Boulenger
records it only from Gondokoro and the Bahr el Gebel.
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CROMERIIDAE
Cromeria nilotica Boulenger, 1911, (PL 13, fig. 1)
This, the only known representative of its family, is a little creature no
more than about 32mm. in maximum length. The body is elongated, compressed, naked, practically transparent and colourless apart from a narrow
lateral stripe. The head and mouth are small and the latter distinctly inferior
and toothless. The dorsal and anal fins are both short and posteriorly situated.
It can easily be mistaken for a very young immature specimen of some other
type of fish. It is rather rare, being found only in the Upper White Nile.

CHARACIDAE
This family has many features in common with the two following ones,
namely the Citharinidae and Ichthyoborinae. Formerly (e.g. in Boulenger's
book) they were grouped together as the Characinidae of which the present
family constituted the sub-family Hydrocyoninae. All three families agree
in having a scaleless head, an adipose fin and no barbels ; the mouth is never
protractile ; generally speaking their flesh is good but they all contain large
numbers of small bones which make them unattractive as food. The three
families differ mainly in the position of the lateral line and in the nature of
their teeth.
Hydrocyon (Tiger-fish, Kass, Kalb el bahr), (PI. 4 and PI. 14, fig. 1).
To the angler there is no mistaking this well-known fierce fighting fish.
Dead specimens can be distinguished by the teeth which are extremely strong,
each consisting of a single long sharp fang, and arranged in a single row at
the edge of each jaw. The mouth is larger and the snout rather longer than
in the other members of the family. In all species the dorsal fin has 10-11
rays, the anal fin 13-18, the pectoral fins 15-16 and the pelvic fin 10. The
paired fins are more or less falcate (i.e. pointed and slightly curved).
Two well-defined types occur. The slender and rather pale H. forskalii
Cuvier 1819 is the species usually found in the main Nile and at Khartoum.
H. brevis Gunther 1864 and H. lineatus Bleek. 1862 are thicker in build and more
boldly marked and are commoner in the southern waters. All three species
have red or orange colour on the ventral and anal fins and on the lower lobe of
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the caudal fin and a series of dark longitudinal streaks on the sides of the body,
especially above the lateral line. These markings, however, are much more
pronounced in H. brevis and H. lineatus than in H.forskalii.
(It is unfortunate
that the lateral streaks are not shown in the specimen from which the illustration
was drawn). The two former species are further distinguished by the presence
of a dark spot nearly covering the adipose fin.
H. lineatus, being in many respects intermediate between the other two
species, is sometimes troublesome to identify and careful measurements and
scale" counts are then necessary.
The three species are very similar in size, the maximum length in each
case being a little less than 500 mm., and they all frequent open waters. The
distinctive features are given in the following table.
H. forskalii
usually more
than 41
Length of head into length of 4—5
body
Caudal peduncle : depth into not less than 1.7
length
Position of first ray of dorsal fin distinctly
in advance of
pelvic fin
7i—8}
Scales
48—54
Depth of body into length

Scales between lateral line and
scaly process at base of pelvic fin

H. lineatus
If. brevis
-less than 41
2 4
not more than 1.7
above or slightly directly above
in advance of
pelvic fin
pelvic fin
71—81
81—91
44—48
47—54
31—4-1
2

5|
3

Alestes (Kawwara), (PI. 3, fig. 3).
These fish are very similar to Hydrocyon in general form and appearance
but are smaller and less fierce. Although carnivorous they feed on insects,
etc., rather than on other fish. Correlated with this is the structure and
arrangement of the teeth which are much smaller than in Hydrocyon and less
pointed, mostly having more than one cusp, and set in two rows along each
jaw. Four species occur in the Sudan and these fall naturally into two groups
according to the size of their scales.
Group a. Small-scaled species (Kawwara baladi).
gi 94
Scale formula 44—51,
,.
Anal fin rather long with 22 or more rays ; body in region
of anal fin tapers gradually.
(i) First ray of dorsal fin just behind last ray of pelvic fin ;
anal fin with 22—26 rays ; 22—27 gill-rakers on lower
part of first gill arch ; black border of caudal fin more
distinct than in other species.
A. dentex (Linnaeus 1757)
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(ii) First ray of dorsal fin equidistant from last ray of pelvic
and first ray of anal or a little nearer the latter ; anal fin
with 25—30 rays ; 30—38 gill-rakers on lower part of
first gill arch
..
.. A. baremose (Joannis 1835)
Group b. Large scaled species (Kawwara safsaf).
41 51.
Scale formula 22—33, -Jt—-•?
^i

•> 2

Anal fin rather short with 14 to 19 rays ; body tapers
rather abruptly in the region of the anal fin.
(iii) Scales 26—33, first ray of dorsal fin above root of pelvics
and nearer to occiput than to caudal fin ; a black spot
just behind gill-cover and another on caudal peduncle :
the smallest of the four species
A. nurse (Rtippel 1832) (Hemel)
(iv) Scales 22—26, first ray of dorsal fin midway between
pelvics and anal and nearer to caudal fin than to occiput;
the largest of the four species
..
A. macrolepidotus
(Cuvier and Valenciennes 1849)
All four species are common at Khartoum and in the White Nile but
A. macrolepidotus is rare in the Lower Nile and A. dentex does not seem to
have been recorded from the Blue Nile. The maximal lengths given by Boulenger are ' A. dentex 400 mm., A. baremose 310 mm., A. nurse 195 mm., and
A. macrolepidotus 420 mm.
The species illustrated is A. macrolepidotus and the picture shows the
characteristic soft olive-greenish coloration of this species. The coloration of
the other three species is more like that of Hydrocyon, the sides of the body
being more silvery and the red and orange of the fins being more pronounced.
They all usually have a black border to the caudal fin but this is especially
strong in A. dentex,
Mrs. Stubbs's collection of sketches includes two others of Alestes which,
unfortunately, cannot be identified with certainty. One is 140 mm. long and
is marked " mature specimen ; Dinka name G u d o . " The other is 233mm.
long and is marked " a big specimen ; Dinka name Lang ager." They are
probably A. nurse and A. dentex respectively but a careful re-examination of
the fish known by those two Dinka names is desirable.
Micralestes acutidens (Peters 1852).
This, as its name implies, is a small fish, the maximum length being only
about 50 mm. The teeth in the upper jaw are set in two rows, have several
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cusps each and are compressed and pointed instead of being broad-edged as in
Alestes. The dorsal fin arises vertically above the pelvics. The anal fin has
4
III 14—16 rays. The scale formula is 23—28 -^—
Boulenger, describT ..
l
i—Jf

ing from preserved specimens, shows a broad silvery longitudinal band running
along the side of the body from just behind the gill-cover to the caudal fin.
It occurs in the Nile and White Nile.

CITHARINIDAE
Of the four genera included in this family two, Citharinus and Distichodus,
are common everywhere and reach a considerable size. The other two,
Nannaethiops and Nannocharax, form part of the population of diminutive
fish which live among the riverside vegetation in the Upper Nile and are
distinguished from the other tiny fish found in such situations by their adipose
fin. The four genera are differentiated as follows :
(a) Body very deep and strongly compressed ; scales smooth ; teeth
minute, unicuspid ..
..
..
..
..
Citharinus.
(b) Body not so deep as in (a) ; scales rough ; teeth small, bicuspid :
(i) Gill membranes free at the isthmus ; small slender fish with a
dark streak along the side ; dorsal fin with 13—15 rays
Nannaethiops.
(ii) Gill membranes not free at the isthmus :
° dorsal fin with 16—27 rays ; fairly large fish when fully
grown
..
..
..
..
..
.. Distichodus.
00
dorsal fin with 12—15 rays ; small
fish
Nannocharax.
Citharinus (Betkoya), (PI. 5, fig. 2).
This fish is easily recognised by its very deep and compressed body as a
result of which it is frequently called the " moon fish." Worthington points
out that this shape makes it an unpalatable morsel for predacious fish, being
difficult to get hold of and still more difficult to swallow. Its own little flat mouth
and minute teeth are not suited to the catching of fish and it feeds on minute
animals and plants living in the mud.
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Two species, C. citharus (Geoffroy 1809) and C. latus Mtiller and Troschel
1845, occur and both reach between 400 and 500 mm. in length, though larger
specimens of the former have been recorded from Lake No.
The distinguishing features are the following :
C. citharus
Length of base of adipose fin into distance less than 1
between it and rayed dorsal fin
Rays in dorsal fin
17—20
Rays in anal fin
25—31
>20
Scales
77 90,
20 or more

C. latus
more than 1
20—22
23—26
(ft

<20

71

20orl
C. citharus is the commoner species and is found along the whole length
of the Nile and White Nile and from some places in the Blue Nile. C. latus does
not appear to have been taken in the Blue Nile.
The specimen illustrated was a rather small one (length 218 mm.) and the
numbers of rays in the fins are unfortunately not clear. Stubbs's notes say
" Is occasionally caught on a hook but more often leaps in fright into your
boat. Found in large numbers in all open waters in the middle and lower
rivers."
Nannaethiops unitaeniatus Giinther 1871, (PI. 13,fig.2), the only representative of its genus, is a tiny tropical fish found in the Sudan only in the Upper White
Nile. It can be readily distinguished from the little Cyprinid and Cyprinodont
fish with which it is commonly associated by its rather deep and compressed
body, very small adipose fin and by the single straight horizontal line running
the whole length of its body right up to the snout. The colour is very pale and,
in spite of its small size, a slight roughness to the touch indicates that the scales
are strongly ctenoid, a fact which can otherwise only be demonstrated with
the aid of a microscope. The gill membranes are free at the isthmus.
Boulenger gives 60 mm. as its maximum length but specimens collected by
myself in January and by Girgis in June, like those of Loat, are all considerably
smaller, being mostly less than half this length. One individual 27 mms. long,
was evidently a breeding male as it had a streak of brilliant orange along the
anterior margin of the dorsal fin and a larger patch of the same colour on the
caudal peduncle and base of the caudal fin, while the dorsal surface of the body
was olive green and thus considerably darker than ordinary specimens. It
seems therefore that specimens of this size must be regarded as fully grown.
Pekkola, who found this fish common at Tonga, states that spawning commenced there at the end of September.

ERRATUM

Page 31, lines 5 and 6 should read as follows :C. cftharus
More than !

C. latus
less than I
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Distichodus (Kraish), (PI. 5, fig. 1).
In addition to the major distinctive characters given in the keys, the
following should be noticed.
Mouth small, somewhat inferior, with two rows of small, regular, bicuspid
teeth in each jaw ; nostrils very close together ; scales rather small with very
small ones covering the greater part of the caudal and adipose fins ; dorsal
fin rather long and situated vertically above the pelvics ; adipose fin rather
better developed than in Hydrocyon or Alestes. Young specimens do not
differ much in shape from these two genera but with increasing age the relative
depth of the body increases greatly, expecially in D. brevipinnis, sometimes even
to a greater extent than in the specimen illustrated. Four species occur.
Of these D. engycephalus Gunther 1864 is easily recognised by the shortness
of its adipose fin. Its specific name, meaning " narrow head," draws attention
to another characteristic feature.
D. brevipinnis Gunther 1864 is equally easily recognised by its exceptionally long adipose fin.
The remaining two species, D. niloticus (Linnaeus 1762) and D. rostratus
Gunther 1864, are very similar to one another. Their adipose fins are intermediate in length between those of the other two species and scale counts,
though very difficult on account of the smallness of the scales, are essential for
identification.
The details of these and other recognition points are given in the following
table.
Lobes of
caudal fin
Snout

Mouth

D. engycephalus D. brevipinnis
D. rostratus
D. niloticus
sharply pointed
rounded or blunt—
projecting strongly
not projecting much beyond
beyond mouth,
mouth, length less than
length about
distance between eyes
equal to distance
between eyes
narrow, width
of moderate size, width
less than 1/5
greater than 1/5 length oflength of head
head
24 to 3i
2! to 3
about 2

Distance
between eyes
into length of
head
Length of
about 4
base of adipose
fin into distance
between dorsal fins
Rays in
23—24
dorsal fin
Scales (to end
of caudal
75—85,
peduncle only)

about 1

—about 2

20—23

—22—26
90—111,

80—91,
>20

18—20
20—25

—
15—16

83—98,

16—20
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Markings on
sides of body

D. engycephalus
numerous
dark spots
disposed
irregularly

D, brevipinnis
large dark
spots in 4 or 5
longitudinal
rows

Maximum
length

270 mm

220 mm

D. niloticus
several dark
vertical bars
in young which
become faint
with age
700 mm

D. rostratus
young with dark
vertical bars,
adults with very
few spots or none
620 mm

Boulenger quotes Loat as stating that the large irregular dark spots shown
on the sides of the body in his figures of D. engycephalus and D. brevipinnis only
appeared after the specimens had been in alcohol for some time.
D. engycephalus occurs in the Lower Nile and Blue Nile and has been
found at Khartoum. Girgis records it as occasional between Malakal and
Bor. D. brevipinnis appears to be confined to the White Nile. D. niloticus
and D. rostratus are both recorded from the Nile and White Nile though,
rather strangely, neither Boulenger nor Pekkola include the latter species
among the fish found at Khartoum where D. niloticus is now the commonest
species.
The species to which the specimen illustrated belonged is not quite clear.
It was a mature individual, 110 mms. long and Stubbs notes "Weight up
to 3 pounds ; found in the middle rivers in open water ; very bony but is
prized for its oil." It is probably a D. niloticus with a rather unusually long
adipose fin.
Nannocharax niloticus (Joannis 1835) is the only species of its genus. It
is like a small and slender copy of Distichodus, being rarely more than 50 mms.
long and its length being 5 to 6 times its depth. Its dorsal fin, however, has
only 12 to 15 rays instead of the 16—27 rays found in Distichodus. It is not
regarded as a common fish, but Pekkola states that it was common at several
places in the Upper Nile. Specimens have been recorded from scattered
localities on the Lower Nile, White Nile and Blue Nile. It is considerably
more slender than Nannaethiops and lacks the characteristic longitudinal stripe
of that species.

ICHTHYOBORIDAE
Ichthyoborus besse (Joannis 1835), (PI. 3, fig. 4).
This, the only representative of the family, is described by Stubbs as
C
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' ' a rare fish up to 8 inches in length and 6 oz. in weight. Very bony and not
liked." It seems equally rare elsewhere though Pekkola found it common in
Khor Berboi near Tonga. Loat also collected considerable numbers at
Fashoda in March. The largest specimen measured by Boulenger was 175 mm.
long. The narrow head, long snout and general pike-like appearance and
habits, together with the characters of the family summarised in Key 2, make
it easy to recognise. In addition to numerous small sharp teeth, there are a
few much larger ones, like canines, in front, namely 2 in the upper jaw and 3
in the lower.

CYPRINIDAE (Carps and Barbels)
The most characteristic feature of this large and important family of fish
is unfortunately an internal one, namely that, while there are no teeth of any
kind on the jaws, there are 1, 2, or 3 rows of highly specialised teeth in the
floor of the pharynx between the bases of the gill bars. These teeth work
against a horny pad in the roof of the pharynx. Unfortunately nothing of
these structures can be seen simply by looking into the open mouth as they are
hidden behind another thick soft pad of tissue, resembling a tongue, growing
from the roof of the mouth cavity. This dorsal tongue-like structure is also
very characteristic of the family.
Generally speaking any fish with soft fin rays, abdominally situated pelvic
fins, forked caudal fin, no adipose fin, body moderately compressed and covered
with fairly large scales but with no scales on the head and with a more or less
protractile mouth devoid of teeth will belong to this family.
Some species of Barbus and all of Labeo attain a sufficient size to be
economically useful but the others are small and feeble fish of little value as
food and they all contain large numbers of small bones.
Five genera occur in the Sudan and these fall into three groups.
Group A. Anal fin rather short having only 5—6 branched rays ;
lateral line running along the middle of the side of the caudal peduncle ;
cheek below eye not covered with bones ; large or small fish, with or
without short barbels.
..
..
..
..
Labeo, Barbus.
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Group B. Anal fin longer, having 10—19 branched rays ; lateral line
low down, following the ventral outline of the body and running along
the lower part of the caudal peduncle (see note on p. 9) ; cheek
covered by a rather prominent series of suborbital bones which
surround the ventral margin of the eye ; small fish without barbels.
Barilius, Chelaethiops.
Group C. Similar to Group A but having a sucking disc under the
lower jaw ; very small fish. ..
..
..
..
Garra.
Group A. Labeo and Barbus.
The Sudan representatives of these two genera can be differentiated by the
following characters :
Dorsal fin. In Labeo this is relatively long (rays III + 10 or more) and its
first ray is situated distinctly in advance of the pelvic fins. In Barbus it is
shorter (rays III + 7—9) and the first ray is more or less vertically above the
pelvics. (It should however, be noted that occasionally specimens of
L.forskalii have only 9 branched rays in the dorsal fin and some of B. bynni
have 10. In such cases the positions of the dorsal fin relative to the pelvic
fins is conclusive.)
Anal fin. In Labeo this has 1-—8 branched rays ; in Barbus it is shorter with
only 5.
Mouth. In Labeo this is somewhat inferior and has more or less thick,
swollen lips giving it a sucker-like appearance. The structure of these lips
varies considerably in the different species but there is always a more or less
well-developed sharp cutting edge covered with horny material on the inner
side. Barbels are never present. In Barbus the mouth is terminal and has
simple lips. Two pairs of rather short barbels are present in some species
but not in all. In Labeo horny tubercles (i.e., little swellings) are sometimes
found on the snout above the mouth, but these vary a good deal in the different
species. They are not found in Barbus.
Labeo (PI. 11, fig. 1).
Four species occur in the Sudan. L. niloticus (Forskal 1775) (Dabs
nitaya) according to Boulenger is " b y far the commonest fish between the
mouth of the Nile and Haifa," but becomes less common farther south.
L. horie Heckel 1846 and L. coubie Riippell 1832 (Tutkum) on the other hand
are rare in the Lower Nile and are found mainly in the Blue and White Niles.
L.forskalii Riippel 1835 (Massas) is present in all three rivers and is said to
occur mainly in rocky or stony places. The first three species are all fairly
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common at Khartoum, but the fourth is rare there. In his list of fish from the
Southern Sudan Girgis includes L. niloticus as ' ' common ' ' and L. horie as
' ' occasional ' ' but does not mention the other two species.
All the species are capable of growing to a considerable size. They
commonly reach about 500 mms. in length but are said to be capable of growing
to nearly twice this. Stubbs gives a sketch (not published here) of L. coubie
and adds " attains a length of 2 feet and a weight of about 10 lbs. Found in
reedy waters. Is full of bones and has little fat.'' Pinney however, states that
in the rivers of the Eastern Sudan the usual weight of Labeo is only about \ lb.
The distinguishing features of the four species are summarised in the
following table.
L. coubie
L. forskalii
L, niloticus
L. horie
at least as great as
not more than post-— •—
post-ocular part of
ocular part of head
head
Papillae on lips present,
rather elongated,
absent
short
forming a
continuous fringe
—abse nt
Transverse ridges
present
on inner
surfaces of lips
• big
small and simpleHorny tubercles
on snout
straight or
straight or
Upper margin usually
slightly convex slightly convex
of dorsal fin
rather concave
12—14
11—14
Branched rays 14—17
9—11
in dorsal fin
7-7 i
6J^71
6J—7J
9i
36—40,
38—42,
41—45,
Scales
40—44,
4—51
4—5
5—6
4—5
exactly lateral,
i.e.
somewhat dorsal,
completely visible
-equally visible from
Position of eye
below and above
from above
Length of snout

Barbus, (PI. 11, fig. 2, PL 13, fig. 1).
This is a very characteristic genus of fish in Lake Tsana and the Abyssinian head-streams of the Blue Nile where many species occur which are not
found elsewhere. A much smaller number occur in Lake Victoria and the
upper waters of the White Nile. B. bynni, the well-known ' ' binne ' ' of
Egypt, is not uncommon in the main Sudanese Nile and in the Blue Nile, but
has not often been recorded from the White Nile and Girgis found that among
the tribes in that region only the Dinka of the Northern Bahr el Ghazal have
a name for it. Stubbs makes no reference to any species of Barbus in his notes
on the fish of the Aweil district.
Apart from the binne, most of the species are very small and pass unnoticed by anyone except a naturalist who is interested in the less obvious
inhabitants of the river. Identification depends mainly on the presence or
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absence of barbels and on the number of simple and branched rays in the
dorsal fin. They fall rather naturally into the following three groups (a, b,
and c).
(a) Rather large fish with two pairs of barbels ; dorsal fin with 4 simple rays
of which the last forms a very strong non-serrated spine of about the same
length as the head, followed by 8 to 10 (usually 9) branched rays ; scales
31—39.
A single species, B. bynni (Forsk&l 1775) (PI. 11,fig.2). This is the common
binne of Lower Egypt. At Khartoum it can be obtained throughout the
year but is never very abundant. It is capable of reaching a considerable
size (up to 740 mm. in length and some 12 lbs. in weight) but is usually
less than half this length.
(b) Small fish with 2 pairs of barbels ; dorsal fin with no spine and 7—8
branched rays ; scales relatively large. Three species :
B. perince Riippel 1837 is the largest of the three (maximum length,
105 mm.) and has the widest distribution, being not uncommon in Egypt
and found also in both the Blue and White Niles. It has 28—32 scales.
Preserved specimens commonly have three dark spots on the sides but
these are said not to be visible when the fish are first taken out of water.
B. werneri Boulenger 1905 is a much rarer species found in the Nile and
White Nile. It does not exceed 40 mm. in length and has 24—25 scales.
It has from 3 to 8 dark spots on each side.
B.neglectus Boulenger 1903 is intermediate between these two species in
size and in scale numbers, reaching a maximum length of about 54 mm.
and having 26—30 scales. It has no spots but a broad silvery lateral stripe.
(c) Very small fish with no barbels ; dorsal fin with 8 branched rays and no
spine ; scales relatively large.
Four species occur in the Upper White Nile, but of these only B. stigmatopygus Boulenger 1903, (PI. 13,fig.3), is at all common. It is rather similar
to Nannaethiops (see p. 31), but is distinguished by the absence of the
adipose fin, by the fact that the dark horizontal band is reduced to a fine
black line and by the presence of three large black spots on this line and
a fourth at the base of the anal fin. Occasionally additional spots are
present. It should be noticed that the dark lateral stripe is not a true
lateral line as it is not formed from sense organs but is merely a line of
pigment. The real lateral line is much reduced and is difficult to see.
The maximum length of the fish is only about 24 mms.
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B. leonensis. Boulenger 1915. In collections made between Tonga and
Lake No in January 1949, some specimens were found closely resembling
the foregoing but having only two spots, one jast-kehifttt-tke-epereBlugi
and the other at the base of the dorsal fin. Dr. Trcwavas has examined
these and identified them as B. leonensis, a West African fish not previously
recorded from the Nile Valley.
B.pumilus Boulenger 1901 is rather similar but has relatively larger scales
(only 19 or 20 along the side instead of 22 to 25). Boulenger's figure
shows it with a vermillion band on each of the dorsal, anal and pelvic
fins and on the lower part of the eye, and a dark horizontal band on the
side of the head extending across the eye. It has no black spots.
B. anema Boulenger 1903 is a slightly larger species with a maximum
length of 37 mm. Scales 22—25. Its caudal peduncle is relatively
shorter than in the other two species, its length being about equal to its
depth. The dark lateral stripe is frequently more strongly developed than
in B. stigmatopygus and extends right across the eye to the tip of the snout,
while the true lateral line, though very difficult to see, is complete. This
species extends into the main Nile.
Group B. Barilius and Chelaethiops.
First ray of dorsal fin in advance of anal fin ; belly rounded .. Barilius.
First ray of dorsal fin behind first ray of anal ; belly forming a compressed
keel between the pectoral fins which are unusually large
Chelaethiops.
Barilius.
Two species : B. niloticus (Joannis 1835) and B. load Boulenger 1901, are
widely distributed in the Nile, Blue Nile and White Nile, B. niloticus being the
commoner.
Pekkola states that it loves sandy shores, is abundant at Khartoum and for some distance south but disappears in the Upper White Nile where
the banks are covered with vegetation. It has, however, been taken at Gondokoro and is reported as common at Sennar. Loat collected a few individuals
of the species named after him (B. load) at widely separated localities, but only
found it at all common at Gondokoro.
The two species are easily distinguished by the position of the dorsal fin
and by the number of scales.
Dorsal fin rays
Anal fin rays
Dorsal fin
Scales
Maximum length

B. niloticus
III, 7—8
III, 10—12
entirely in advance
of anal
36—40
95 mm

B. loatl
III, 7—9
III, 12—15
partly above anal
51—58
185mm
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Both are silvery fish but B. loati has a number of short blue-black vertical
bars on the sides.
Chelaethiops bibie (Joannis 1835), (PI. 13, fig. 4).
The long straight dorsal surface and sharply upturned mouth mark this
fish as one that lives and feeds at the surface of the water. It is distinguished
from the other little fish found in such localities by the rather strong compression of the body and the deep curved ventral surface which is appropriately
compared with the keel of a ship. The first ray of the dorsal fin is well
behind the first ray of the anal, the pectoral fins are rather unusually long and
slender, the pelvic fins small and the caudal fin lobed.
The colour is pale with a straight horizontal line running forward from
the caudal peduncle and gradually fading out before reaching the operculum.
This stripe must not be confused with the lateral line which, being situated low
down on the whitish ventral part of the body, is very difficult to see even with
a lens.
Maximum length about 55 nuns. Pekkola states that its distribution and
habits are similar to those of Barilius nilotkus. It has been found at many
places along the Nile and White Nile, sometimes in considerable numbers,
but its occurrence seems to be very erratic.
Group C. Garra (Discognathus) vincinguerrae (Boulenger 1901) is a curious
little fish which adheres to stones in swiftly flowing waters by means of a sucking
disc under its chin. Other species of the genus are confined to mountain
streams but this has been found in the Sudan only at the Third Cataract and
at Kaka (White Nile). It has a slightly depressed head, two pairs of barbels
and a dorsal fin which originates well in front of the pelvics. Its length does
not exceed 45 mms.

CLARIIDAE
The five families, Clariidae, Bagridae, Mochocidae, Schilbeidae and
Malapteruridae are grouped together as the Sub-order Siluroidea or Cat-fish
and were included by Boulenger in a single family. They resemble one
another in having a naked skin without scales and numerous long barbels.
They fall, however, into groups which most modern authorities regard as
distinct families.
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The Clariidae, whose characteristics can be seen in Key 2, are represented
by two genera, distinguished as follows :
(i) Dorsal fin single, supported throughout by soft rays .. Clarias.
(ii) Dorsal fin double, the posterior part being adipose. Heterobranchus.
Clarias (Garmut), (PI. 6, fig. 1).
Three species have been definitely reported from this country of which
only two, C. anguillaris (Linnaeus 1762) and C. lazera Cuvier and Valenciennes
1840, are widely distributed. The former occurs all along the Nile and White
Nile but is not recorded by Boulenger from the Blue Nile. C. lazera occurs in
all the three river systems. At Khartoum Pekkola states that C. anguillaris is
common throughout the year with numbers increasing during the flood and
that C. lazera is much less common. Since the time of his observations,
however, the situation has become reversed. G. Nowar, who has made a
special study of these fish during the years 1947-1949, finds that the great
majority of specimens in the Khartoum market are of C. lazera during most of
the year and only during the months of April and May is C. anguillaris at all
common. Pinney includes Garmoot (abu shanab) among the common fish
of the eastern tributaries of the Nile and Blue Nile but the species found there
have not been determined.
The third species, C. werneri Boulenger 1906, is a Central African one
occurring in L. Victoria but specimens have been collected near Gondokoro.
In all three species the teeth are minute and very numerous, forming
broad rough-surfaced bands on the premaxilla bone at the front of the upper
jaw and on the vomer bone a little further back on the roof of the mouth. The
characters of these bands provides the most reliable means of identifying the
species. The main differentiating characters of the species are given in the
following table, but some of them (notably the lengths of the barbels and the
size of the gap between the dorsal and caudal fins) are by no means constant
and identifications should not be based on these alone. In the adult condition
males can sometimes be distinguished from females by the possession of a long
conical " anal papilla " (i.e., projection from the vent containing the sexual
opening). This is, however, not always exposed.
C. anguillaris
C. lazera
much shorter than head—

Length of nasal barbel
Position of pelvic

fin

— about midway between
snout and base of
caudal fin

C. werneri
at least nearly
as long as head
nearer to snout
than to caudal fin
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Distance between dorsal fin
and occiput into length of
head
Distance between dorsal
and caudal fins into
diameter of eye
Rays in dorsal fin
Rays in anal fin
Band of premaxillary
teeth ; width into length
Band of vomerine teeth ;
width into length
Rakers on first gill arch
Maximum length

C. anguillaris

C. lazera
4 to 7

C. werneri
3 to 4

more than 1

not more than 1

the two fins nearly
touch

65—76
53—62
5J—8

62—82
50—65
4—6

82—91
68—72
3—4

not more than 1

considerably more
than 1
long,
35—135 (according
to age)
1 metre or more

about 1

short,
20—27

moderate length,
16—18
230 mm.

All three species have accessory breathing organs attached to the gills by
means of which they can live out of water for a considerable time. Those
inhabiting swamps are known to live for considerable periods buried in mud
during the dry season and stories of them crawling on land are common.
Welman personally observed a column of about 30 C. lazera crossing from a
shallow swamp to the backwater of a river. The total distance overland was
about 200 yards and was crossed in nearly one hour.
The gap between the dorsal and caudal fins suggests that the specimen
shown in plate 6 was probably C. anguillaris. Stubbs's notes say of it,
" the smallest of the common cat-fish, reaches a length of 3 ft. 6 ins. and
weight about 15 lbs. Its flesh generally contains worms. Like other cat-fish
it spawns in mud nests in swampy pools.'' The other cat-fish referred to are
no doubt Bagrus and Heterobranchus.
Heterobranchus (Surta), (PI. 6, fig. 2).
The large adipose fin immediately distinguishes this genus from Clarias
which it otherwise resembles. The two species, H. bidorsalts Geoffrey 1827
and H. longifilis Cuvier and Velenciennes 1842, are most readily differentiated
by the relative lengths of their dorsal and anal fins and by the shapes'of the
heads.
Rayed dorsal fin
Anal fin
Adipose fin
Head
Spine on pectoral fin
Maximum length

H. bidorsalis
38—45 rays
longer than dorsal
fin, 50—57 rays
much shorter than
rayed dorsal fin
strongly depressed
smooth
1220 mm

H. longifilis
29—34 rays
shorter than dorsal
fin, 44—54 rays
about equal to
rayed dorsal fin
less strongly depressed
feebly serrated
720 mm

H. bidorsalis occurs in small numbers throughout the year at Khartoum
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(Pekkola) and is commoner in the White Nile than in the lower river, whereas
H. longifilis seems to occur mainly north of Khartoum.
The relatively short adipose fin shown in the figure identifies this fish
definitely as H. bidorsalis, but, owing to its position, the strong depression of
the head is not apparent. Stubbs's notes add " reaches 5 ft. in length and 60
lbs. in weight. Is highly sought after on account of its oil but is reckoned
poor eating."

BAGRIDAE
This family is represented by four genera, distinguished as follows :
Soft rays in
dorsal fin
Adipose fin

Caudal fin
Nasal barbels

Bagrus
8—11

Chrysichthys
5—6

very large

moderate or
small

lobed
present

Clarotes
6

Auchenoglanis
7—8

in young as in
very long
Chrysichthys,
in adult
transformed into
a rayed fin
with anterior
spine
lobed
not lobed
lobed
present but very present
absent
small and easily
overlooked

In the first three genera there are two bands of small granular teeth in
the upper jaw on the premaxillary and vomero-pterygoid bones respectively.
In Auchenoglanis the teeth in the upper jaw are very much reduced forming
merely two very small patches on the premaxillaries.
Bagrus, (PL 7,fig.2).
Two species, B. bayad (Forskal 1775) (Bayad), and B. docmac (Forskal
1775) (Kabaroce), are both common throughout the Sudan. They are most
easily distinguished by the dimensions of the head, the positions of the dorsal
and ventral fins and the lengths of the barbels, thus :
Head : width into length
Position of last ray of dorsal fin
Longest ^maxillary) barbel

-8. bayad
1.6 to 1.7
behind inner ray of
ventral fin
very long, extending to
tip of ventral fin or
beyond

B, docmac
1.3 to 1.6
in front of inner ray of
ventral fin
shorter, extending nearly
to base of ventral
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A further distinctive feature is that in B. hayad both lobes of the caudal
fin are produced into long filaments whereas in B. docmac this is only so for
the upper lobe. This point is not shown in the illustration.
Both species are common at Khartoum at any period except NovemberDecember, and attain lengths of 600 mm. or more. Boulenger reports that
B. hayad is said to grow to 1 metre and Pinney states that Bagrus runs up to
40 lbs. or more in weight in the rivers of the Eastern Sudan where its habitats
and habits are fairly similar to those of the Nile Perch. Stubbs, however,
gives the maximum size and weight in the Aweil region as over 2 feet and
5 lbs. and adds " is probably the best eating fresh-water fish of the area. Is
widely distributed, but likes open water. Can be caught with a baited hook."
The sketches include one (not published) of a second Bagrus which
unfortunately cannot be identified satisfactorily. It is caught, in the Bahr el
Arab and River Loll. The colour is dark blue-grey above, shading to a bluishmauve laterally and the barbels are black, length 354 mm. and weight 3 lbs.
It may be a somewhat unusual form of B. bayad but the fact that it has a distinctive local name (Acir, instead of Alan) suggests that it is a constant and
distinctive type. On the other hand it shows some resemblance to a L. Victoria species, B. degeni Boulenger 1906. A careful re-examination of " Acir "
is desirable.

Chrysichthys auratus (Geoffrey 1809) (Abu rial), (PI. 11, fig. 3).
This is a smaller (length up to 220 mm.) and less common fish occurring
in the Nile and White Nile. At Khartoum it is present in small numbers
throughout the year (Pekkola).

Clarotes laticeps (Riippel 1829), (Bamseika), (PI. 7, fig. 1).
The most striking feature of this fish is the secondary formation of structures resembling rays in the adipose dorsal fin of the older fish. The specimen
from which the sketch was drawn (length 496 mm.) was evidently not fully
grown as these imitation rays were not completely formed. The black spot
by the operculum is also characteristic of the species.
It Occurs in both the Blue and White Niles but is rare in the Lower Nile.
At Khartoum it is fairly common throughout the year, though considerably less
so than Clarias. It grows up to nearly 1 metre in length. Stubbs writes
" said to reach two feet in length and about 1\ lbs. in weight. Is fair eating
and likes rock-bound pools. Is easily caught with baited hook."
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Auchenoglanis (Homar el hut). (PL II, fig. 4).
Apart from the characters summarised on p. 42, this fish is rather distinctive in appearance owing to the shape of its mouth. The thin lips, usually
orange in colour, apparently unsupported by bones, project forwards almost
like a wide membranous funnel from the edges of which the maxillary and
mandibular barbels arise. The anterior nostril is right on the front edge of
the upper lip and the posterior nostril is a large oval opening some distance
farther back.
Two species occur, A. biscutatus (Geoffroy 1827) and A. occidentalis
(Cuvier and Valenciennes 1840). The latter of these is distinguished by its
larger size (up to 1 metre instead of only 250 mm. in length), by its more pointed
snout and by the shortness of its maxillary barbel which is distinctly shorter
than the outer mandibular barbel and cannot extend back beyond the eye.
Both species are widely distributed but nowhere common.

MOCHOCIDAE
This family is represented by four genera, of which all except Synodontis
are very small and uncommon fish. They fall into two groups.
Group A. Second dorsal fin adipose :
(i) Moderately large fish ; barbels strongly developed, those on the
mandible having either a membranous border or side branches
Synodontis.
(ii) Very small fish with rather short and simple barbels and a sucker-like
*
structure under the lower jaw
..
..
.. Chiloglanis.
Group B. Second dorsal fin rayed ; very small fish :
(iii) Caudal peduncle extremely long and slender ..
Andersonia.
(iv) Not as (iii); mandibular barbel b r a n c h e d . ' . .
.. Mochocus.
Synodontis, (PI. 8, fig. 1, PL 12, figs. 1, 2).
This is one of the most important of all genera of Nile fish with respect
both to the number of species and the abundance of individuals. 11 species
have been recorded from the Sudan but they vary greatly in abundance and
distribution. All of them are rather thick-set fish with a characteristically
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flattened ventral surface and rather broad depressed head. Correct identification is a matter for experts but the following points should be looked for.
They fall into two main groups (a) and (b).
Group (a) Galabaya. S. batensoda Riippel 1832 and S. membranaceus,
(Geoffroy 1809). (PI. 8, fig. 1, PI. 12, fig. 2).
The most striking characteristic of these two common fish is their habit
of swimming upside down. Correlated with this is a reversal of the normal
coloration, for the true ventral surface (which in these is turned upwards
towards the light) is dark and the true dorsal surface is pale. In captivity,
however, they sometimes turn over after a few days, swimming like other fish
and then become, like ordinary fish, dark on the dorsal side and light on the
ventral, thus reversing their coloration.
They are also distinguished by the very broad membrane which runs
along the posterior margin of the maxillary barbels, giving them a ribbon-like
appearance, by the gill openings which extend ventralwards beyond the base
of the pectoral fins and by the fact that the anterior end of the adipose fin
touches the posterior end of the rayed dorsal fin.
The differences between the two species are as follows :
Gill membranes
Mandibular barbels
Mandibular teeth
Maximum length

S. batensoda
widely separated from
one another ventrally
branched but without a
membranous margin
30—57
about 230 mm

S. membranaceus
nearly meet ventrally
branched, with a
membranous margin at
the end
6—9, very minute
about 455 mm

In addition, S. batensoda usually has round black spots on the ventral,
anal and caudal fins. The absence of these spots shows that the specimen
illustrated was probably a S. membranaceus.
In the notes accompanying the illustration Stubbs states that this fish is
found in large numbers in the Bahr el Arab. It appears to spawn in the river
and the fry have been seen swimming on their backs, feeding on the undersides of leaves which are floating at the surface. Both species occur throughout
the White Nile and at Khartoum where, however, 51. membranaceus is said to
be scarce during the colder months. S. batensoda also occurs, but rather
rarely, in the Lower Nile.
Group (b) Gargur.
These fish all swim in the normal position ; their gill openings do not
extend below the level of the base of the pectoral fins and there is a distinct gap
between the adipose and rayed dorsal fins. They are further subdivided into
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two sub-groups on the basis of the size and number of the long, narrow, movable
teeth on the mandible. (These are easily visible when the lower lip is pulled
down.)
Sub-group (b'). Mandibular teeth few (6—8) and long (longer than half
the diameter of the eye). ..
S. clarias (Linnaeus 1762), S. sorex Giinther 1864.
These two species are regarded as being among the less common
inhabitants of the White and Blue Niles. During a recent visit to the
Malakal-Lake No region, however, S. clarias was found to be among the
most common fish caught everywhere. It is only occasionally caught in
the Lower Nile. Pekkola does not mention this fish among those found
in the Khartoum market and states that S. sorex occurs there only very
seldom.
The two species are distinguished from one another by the fact that
in 5". sorex the head is relatively long (length more than 1-J- times width)
and the maxillary barbels have a broad marginal membrane, whereas
in S. clarias the head is broader (length not more than 1J times width)
and the maxillary barbels barbed or branched but without any marginal
membrane. It is the only species of Synodontis in which the maxillary
barbels are thus branched. (The branching of the mandibular barbels
is, of course, a feature of most of the species.) The ' ' humeral process ' '
(see PI. 12, fig. 1) is pointed in S. clarias and rounded in S. sorex. S, clarias
reaches a length of about 270 mm. and S, sorex about 380 mm.
Sub-group (b"). Mandibular teeth numerous (more than 20) and
relatively short (less than half the diameter of the eye).
This sub-group contains 8 species which can be still further subdivided into two sections.
(i) Maxillary barbels with broad marginal membranes (membrane
nearly as broad as the barbel at base).
° Snout longer than the post-ocular part of the head ; spine of
dorsal fin serrated in front.
S. serratus Ruppel 1829. This species is not uncommon at
Khartoum and occurs in the Nile and White Nile. It grows
to a length of about 470 mm. and is easily confused with the
common S. schall.
°° Snout not longer than the post-ocular part of the head ; spine
of dorsal fin not distinctly serrated.
S. nigrita Cuvier and Valenciennes 1840, S. eupterus Boulenger
1901 and S.filamentosus Boulenger 1901.
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These three species are all limited to the Upper White
Nile. Of them Pekkola found only S. eupterus in the Khartoum
market and that on one occasion only. He found S. nigrita
common in some places, e.g., at Tonga. The three species are
distinguished from one another by the number of the mandibular teeth (30—35 in S, nigrita, 45—50 in .S". eupterus and
20 in S.filamentosus) ; by the ratio of the length of the adipose
fin to its distance from the rayed dorsal (not more than 2 in
S. nigrita, 6 in S. eupterus and 3 in S.filamentosus), by the
shape of the rayed dorsal fin (anterior rays much produced in
S. eupterus, spine terminating in a long filament in S.filamentosus) and by the shape of the humeral process (pointed in
S. nigrita, rounded in S.filamentosus, intermediate, i.e. bluntly
pointed, in S. eupterus). They are all rather small fish, their
maximum lengths being rather less than 200 mm.
(ii) Maxillary barbels with no marginal membrane or at most with
a small one much narrower than the barbel ; adipose fin 2^—5
times as long as its distance from the rayed dorsal.
S. schall (Bloch-Schneider 1801), S. frontosus Vaillant 1895,
and S. caudovittatus Boulenger 1901.
S. schall is probably the most abundant of all the Siluroids of
the Nile system and occurs throughout the year at Khartoum. The
other two species are confined to the White Nile and are nowhere
common. The three species are distinguished as follows :
Humeral process

Ventral and
anal fins
Number of teeth
in lower jaw
Maximum length

S. schall
narrow, pointed,
extends backwards
for about j of the
length of the
pectoral fin
obtusely pointed

S. frontosus
S. caudovittatus
shorter and relatively
broader, extends backwards
for about i of the length
of the pectoral fin
acutely pointed

rounded

24—36

33—48

33—38

over 400 mm

320 mm

240 mm

A " villose " (i.e. shaggy or hairy-looking) skin is usually given
as one of the characteristics ofS. schall and any specimen showing
this character can without hesitation be included in this species.
On the other hand, however, this character does not seem to be
so well developed on specimens from the Sudan as on those from
other parts of the Continent and the skins of most Nile specimens
do not differ obviously from those of other species of Synodontis.
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More or less albino (i.e. white) specimens of S. schall are not
uncommon (they occur also in other species of Synodontis) and
melanism (i.e. abnormally dark coloration) is reported to be
caused by parasites (Pekkola).
S. caudovittatus gets its name from a deep black band which
is present on each lobe of the greyish-white caudal fin.
In a note accompanying the figure of S. membranaceus,
Stubbs states " the Dinkas recognise three species of this fish.
All have hard bony skulls and sharp, saw-edged bony spikes on
their upper and lower fins which are capable of giving septic
wounds." S. membranaceus is known by them as Ngork Abu.
Ngork Paduny, which is probably S. schall, is said to weigh
about 8 ozs. and to be pale in colour and similar to Ngork Abu
but wider in distribution. Ngork Thon, the largest of the three,
goes up to about 1 pound in weight. A sketch shows it as olivegreen in colour with numerous dark spots on the body and
fins. Spotting occurs in the young of several species, but is not
usual in the adults of any of the species known to occur in this
country. A careful re-examination of Ngork Thon is therefore
desirable.
Most species of Synodontis make a croaking noise when
taken out of the water. In reality this is not a croak made with
the throat but a creaking produced by movements of the spines
of the pectoral fins.
Chiloglanis niloticus Boulenger 1901.
This is a rare fish from the main Nile. It resembles a very
small Synodontis. In addition to the features given in the key,
the position of the dorsal fins should be noted, the rayed dorsal
being entirely in advance of the pelvics and separated by a wide
gap from the rather small adipose fin. The maximum length
is little more than 40 mms. and the fish is rather strikingly coloured
with 4 broad, vertical, dark bands.
Andersonia leptura Boulenger 1900, (PI. 13, fig. 5).
This tiny fish is easily recognised by its exceptionally slender
caudal peduncle. It is regarded as a great rarity but Pekkola
states that it is not uncommon in many places in the Upper
White Nile.
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Mochocus. This is also a very small fish but its caudal peduncle is
of normal proportions. An exceptionally large posterior
nostril and branched mandibular barbels are characteristic
features. Two species occur. In M. niloticus Giinther 1864
from various localities in the Nile and Upper White Nile, the
anterior dorsal fin is situated in the anterior part of the body and
has a serrated spine followed by 7 or 8 soft rays. Its maximum
length is given as 65 mms. M. brevis Boulenger 1906 is even
smaller (maximum length 31 mms.) and is more slender, its first
dorsal fin is situated near the middle of the body and has a nonserrated spine followed by only 6 soft rays.

SCHILBEIDAE
The four genera representing this family are easily distinguished by their
dorsal fins, thus :
Rayed dorsal hn
Adipose dorsal fin

Eutropius
with spine

Schilbe
with spine

present but
very small

absent

Siluranodon
Physailia
without spine completely
absent
absent
present but
very small

Eutropius niloticus (Riippel 1829) (Shilbe, Shilbaya arabi, Um dankis), (PL 8,fig. 2)
This fish is found throughout the three river systems, and at Khartoum
occurs all through the year. It is easily recognised by its small dorsal fin,
diminutive adipose fin and long anal fin. There are four pairs of fine barbels,
mostly very short, the longest not exceeding the length of the head. Stubbs
writes " attains a length of 18 inches and a weight of H lbs. An excellent
eating fish which should be fried crisp and is also good soused in vinegar. Can
be easily caught on a No. 8 hook baited with fresh-water oyster. Common
in all open waters in ironstone stretches." Boulenger's longest specimen
measured 400 mm.
Schilbe (Shilba or Shilbaya), (PL 11, fig. 5).
Except for the absence of the adipose fin, this is almost identical with
Eutropius. Two species, S. mystus (Linnaeus 1762) and S. urcmoscopus Riippell
1832, are widespread in the Sudan and are both common at Khartoum where
D
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they occur in great quantities during the highest flood.
The two species are easily distinguished from one another by the upper
profile of the head. In S. uranoscopus this has a humped appearance as
shown in the figure, whereas in S. mystus the body tapers more regularly from
dorsal fin to snout. They both attain a length of about one-third of a metre.
Siluranodon auritus (Geoffroy 1827).
This fish resembles a smaller and weaker copy of Schilbe devoid of teeth
and of adipose fin. It occurs throughout the Nile and White Nile but apparently not in the Blue Nile. Its maximum length is about 175 mm.
Physailia pellucida Boulenger 1901.
This is also a small, feeble-looking fish, colourless and translucent in life,
with very small adipose and ventral fins and very small teeth. Its maximum
length is less than 100 mm. It was found at Omdurman and does not seem to
have been taken elsewhere.

MALAPTERURIDAE
Mahpterurus electricus (Forskal 1775) (Barada, Electric cat-fish), (PI. 6, fig. 3).
This is the only representative of the family. It is easily recognised by
the general characters given in Key 2. It is well-known owing to its ability to
give a severe electric shock to any person or fish who is so unfortunate as to
touch it. The voltage of this shock is said to be of the order of 200 in a wellgrown specimen, but though extremely unpleasant, it is not dangerous to human
life and the effects pass off completely after a short time. Boulenger's largest
specimen was 470 mms. long though he says that considerably bigger ones
(up to 850 mms. in the Congo) have been recorded. It occurs throughout the
Nile, White Nile and Blue Nile. Pekkola found it commoner in summer than
in winter in the Khartoum market, but never numerous. Stubbs writes that it
is found in running rivers and likes sandy beds and rocky hide-outs.
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ANGUILLIDAE (Eels)
Anguilla vulgaris (Linnaeus 1766) (PL 10, fig. 5).
The common eel of Europe and the Mediterranean countries is fairly
numerous in Lower Egypt, but at the time of Boulenger's book had not been
recorded south of the 2nd Cataract. Pekkola however, found it in the Khartoum market in small numbers each winter and suggested that, with suitable
methods of catching, it would probably be found in regions where not previously
suspected. It is an unmistakable fish, easily recognised by the features listed
in Keys 1 and 2. The Egyptian specimens examined by Boulenger ranged
from 70 to 690 mm. in length. In view of the fact that this fish breeds in the
sea, migrating up rivers soon after metamorphosing from the larval form, it is
probable that, by the time they have travelled as far as the Sudan, they will
all have grown considerably beyond the lower of these figures.

CYPRINODONTlDAE (Toothed Carps or Top Minnows)
Apart from the other characters given in Key 2, these fish are distinguished
by having the caudal fin unforked (i.e. consisting of a single rounded or pointed
lobe), the dorsal fin set far back and a strongly-upturned protractile mouth
with teeth in both jaws and no barbels or adipose fin. The dorsal surface of
the head and trunk is much more strongly flattened than in the other little
surface-feeding fish with which they might be confused.
Most members of this group feed readily on the larvae and pupae of
mosquitoes. This habit is especially developed in Gambusia, the mosquito
fish, which, although not a native of the Sudan, has been introduced in some
places as an agent in mosquito control. Welman in Nigeria has suggested the
use of the native E. marnoi for the same purpose.
This family includes many of the most familiar aquarium fish, their minute
size, dainty, often transparent, appearance and attractive colours and markings
making them especially popular for this purpose. An additional interest is
provided by the fact that the sexes are usually more distinct than in most fish
and the males considerably smaller and more brightly coloured than the females.
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Boulenger described three species and included them all in the genus
Haplochilus. This generic name is now reserved for some Asiatic members
of the family and the number of Sudanese species has been considerably
increased. Dr. Trewavas has kindly given me permission to make use of a
report at present in the press on a collection of Sudanese fish sent to the
British Museum by Dr. D. J. Lewis on which the following notes are based.
The species fall into two genera distinguished as follows :
Epiplatys. Preorbital bone (i.e., bone just in front of the eye) very narrow,
less than half diameter of eye ; vomerine teeth present; pectoral fin set ,low
down, below middle of side.
Aplocheilichthys. Preorbital bone wider ; vomerine teeth absent; upper
end of pectoral fin above middle of side.
The former genus is represented by two species.
Epiplatys marnoi (Steindachner 1881) (PL 13, fig. 7) is easily recognised
by the presence of about 12 bold oblique dark stripes on the sides of the body
and on the caudal fin. In some, presumably breeding males, the caudal, anal
and pelvic fins are tinged with bright yellow. The caudal fin is slightly longer
than the head and is variable in shape, being sometimes rounded and sometimes
more pointed. Boulenger says that the maximum length is about 40 mm.,
but in the Sudan they appear to be fully grown at about 30 mm.
E. bifasciatus (Steindachner 1881) is a very similar fish but its markings
consist of two parallel dark horizontal bands running along the sides of the
body. The caudal fin is rather longer, slenderer and more pointed than in
E. marnoi and it is said to grow up to 45 mm. in length.
Aplocheilichthys is represented by three established species to which a
new species must now be added which will be named and described by Dr.
Trewavas in the paper to which reference has just been made.
A. loati (Boulenger 1901) (synonym, A. schoelleri) (PI. 13, fig. 6) is one of
the smallest fish known, its maximum length being only about 25mm. The
caudal fin is more rounded than that of either species of Epiplatys and the
snout is very short, its length being equal to only about one half the diameter
of the eye. A very fine black line runs from the base of the caudal fin to that
of the pectoral fin. Otherwise the colour is very pale except that the outlines
of the scales are delicately indicated by minute black dots.
A. hutereaui (Boulenger 1913) differs from this most obviously in having
the pigment aggregated into spots on the hind dorsal and anal rays.
The further distinctive features are shown in the following table (after
Trewavas).
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Scales in longitudinal series
behind head, excluding any on
caudal rays
Dorsal fin-rays
Anal fin-rays
Anal ray vertically below first
dorsal ray

A, loali
25—27

A. hutereaui
23—25

A. kingii
25—27

7—8

(6) 7—8
13—16
7th—9th

5 - 6 (7)
11—12
one of last 3

12—13 (14)
7th—9th

The new species has a few spots, like those of A. hutereaui, in the male
and is otherwise distinguished from the other species by the smaller number
of its scales and anal fin-rays and by the slightly more anterior position of
the first dorsal fin-ray.
All these fish are found mainly in the Upper White Nile. E. marnoi has
however been taken at Khartoum, A. loati in Lower Egypt and A. kingii at
Wadi Haifa, see Addendum, p. 60.

CENTROPOMIDAE (African Perch)
Lates nilotica Linnaeus 1762 (Igl, Aigle, Nile Perch) (PI. 5, fig. 3).
True perches of the family Percidae are confined to the freshwaters of the
temperate regions of Europe, Asia and N. America and do not occur as far
south as the Nile. The closely related family, Centropomidae, is, however,
represented by this single, but very important member, formerly regarded (e.g.,
by Boulenger) as belonging to the family Serranidae, the " Sea Perch " or
" S e a Bass."
This great, fierce, carnivorous fish is too well known to require detailed
description but the following points should be noticed : dorsal fin divided
into two parts connected at the base, the anterior part with spines of which
the third is the longest and the posterior part with 10-—14 soft rays ; anal fin
with 3 short spines in front and 8—9 longer soft rays behind ; ventral fins
situated well forward with a large pointed scale at the base ; caudal fin rounded,
not lobed. The largest specimens run to nearly 2 metres in length and 120
kilogrammes in weight.
Stubbs states that it ' ' appears to spawn in nests scooped in gravel and
keeps to open water." The young are boldly marked with irregular vertical
bars which disappear when the fish are more than a few inches long.
(The anal and ventral fins in the specimen illustrated were not spread out
so that the spines of the former and the scale of the latter are not shown.)
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CICHLIDAE (The Bulti Family)
This important family is characteristic of the tropical parts of Africa and
America. Numerous genera, mostly containing a bewildering number of
species, occur in the Central African lakes, including Lake Victoria. They do
not however, occur in the Abyssinian headwaters of the Blue Nile and only
three genera, with very few species, live within the frontiers of the Sudan.
Most members of this family are mouth-breeders, that is to say they have
the curious habit of sheltering the eggs and young in their mouths which are
specially enlarged for the purpose at the breeding time. Among the African
Cichlids it is the female that performs this parental duty, but among the
American representatives she is replaced by the male.
The general form and appearance of these fish is very uniform and identification, being based on relatively small structural characters, is difficult. The
teeth, which are of great importance for this purpose, are invariably small,
and except in the largest specimens can only be seen with the aid of a lens.
Fortunately the number of species found in the Sudan is so limited that there
is not much danger of confusion. It may, however, be necessary in some cases,
to cut away the operculum in order to count the gill rakers.
Of the three genera,Hemichromis and Haplochromis comprise only fish too
small to be of any direct economic importance. The third genus, however,
Tilapia, is among the most valuable of our food fishes. With the adoption
of fish farming practices, it seems likely that these will fill the place in tropical
countries that is occupied by the carp in Central Europe and Palestine. All
three genera are widely distributed and Boulenger states that specimens of
Hemichromis bimaculaius, Haplochromis desfontainesi and Tilapia zillii have
been thrown up from artesian wells in the Algerian Sahara where presumably
they are capable of living, feeding and breeding without direct connection with
rivers, lakes or other surface waters.
Dr. Trewavas informs me that a fourth genus, Pelmatochromis, must be
added as specimens of/", exsul Trewavas 1933, a species formerly known only
from L. Rudolf, have been taken at Tiptiap by A. K. Abdallah. This is similar
to Haplochromis but has cycloid scales, simple conical teeth, no inner teeth on
the lower jaw and no ocelli on the anal fin of the male. The markings are
rather variable but never as in the species of Hemichromis.
The Sudanese representatives of the three genera are distinguished by the
following characters.
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Hemichrotnis
small

Haplochromis
small

Markings

no ocellus on
dorsal fin ;
prominent dark
spots or bars on
side of body.

ocelli often present
on anal fin
(especially of male)
no ocellus on
dorsal fin

Caudal fin

distinctly
rounded
projecting,
maxillary bone
visible when mouth
is shut
cycloid

somewhat
rounded
as in Hemichromis

a single row in each
jaw, sometimes with
a second or third
row of a few small
teeth ; teeth of
outer row simple,
conical (unicuspid)
6—10, short, some
not pointed

very variable ; at
least two rows in
each jaw, those of
outer row simple or
bicuspid, those of
inner row usually
tricuspid

Size

Jaws * (see below)

Scales

Teeth

ctenoid

Tilapia
grows to a
considerable size,
ocellus on dorsal fin
of young but disappears in adult ;
transverse bands
often present on fins
and sides of body
truncate
not projecting,
maxillary bone not
visible when mouth
is shut
variable, more or
less ctenoid in young
becoming cycloid in
adult
three or more rows in
each jaw ; outer teeth
bicuspid, inner ones
tricuspid

Rakers on lower
8—26, rather long
part of first gill
and pointed
arch
*—The maxillary bone is part of the upper jaw, lying behind the premaxilla which
bears the teeth. In these fish it can be seen projecting just behind the angle of the jaw.
(PI. 12, fig 3).

Hemichromis bimaculatus Gill 1862, (PI. 12, figs. 3, 5).
This is a small fish not more than about 90 mm. in length. The ventral
fins are drawn out to a fine point or filament which reaches at least as far as
the anus. Its most obvious characteristic is the presence of three large dark
spots on each side, one on the gill cover, one about mid-way along the body
and one on the caudal peduncle. The last of these is sometimes rather less
distinct than the others and is presumably sometimes not present, hence the
name "bimaculatus " or two-spotted. It appears, however, to be always
present in specimens from this country. The fish is brownish above, yellowishpink below and may have blue dots on the head and the body. It is found in
the Upper White Nile where Pekkola says that it is common but keeps among
the grass. It extends also into the main Nile.
Hemichromis fasciatus is a West African species not previously recorded
from the Nile Valley. Specimens taken recently at several localities near
L. No have been identified by Dr. Trewavas. They are easily distinguished
from H. bimaculatus by the possession of about 5 broad vertical dark bands
on each side united by a single broad median horizontal band.
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Haplochromis.
This is represented by two species, H. multicolor (Schoeller 1903) and H.
wingatii (Boulenger 1902). Both occur in the Upper White Nile but the
former has also been found in Lake Mareotis (Egypt) and may therefore be
expected to be more widely distributed in the Nile than appears from existing
records.
H. multicolor is the smallest of the Nile cichlids, being only about 70 mm.
long when adult. The scales are very iridescent, coppery-violet in colour on
the back but turning more golden on the sides in older specimens. There are
iridescent spots on the head and the males have a red spot on the anal fin.
" D u r i n g the nuptial period a sky-blue sheen extends over the males, the
throat and ventral fins of which turn to deep black during the paroxysm of
excitement. When frightened or angry the fish changes colour, becoming
grey-green with black longitudinal and transverse bars." The anal fin has
6 to 8 soft rays and the scales number 25 to 29. Boulenger calls this //.
strigigena.
H. wingatii is a similar but rather larger fish, the adult male reaching
a length of about 150 mm. The males usually have several yellow or orange
ocelli edged with red on the anal fin. Both the soft anal fin-rays (8—10) and
the scales (28—31) are rather more numerous than in the other species.
(Formerly known as H. desfontainesi).
Tilapia (Bulti or Khadem mirie), (PI. 9, fig. 1).
Three species occur in the Sudan, namely T. nilotica (Linnaeus 1757),
T. galilaea (Artedi 1757) and T. zillii (Gervais 1848). The first two occur in
all three rivers, but the third does not seem to have been reported from the
Blue Nile. At Khartoum they all occur throughout the year and T. nilotica
is usually the most common.
Typical specimens can usually be recognised by their markings. T. nilotica
usually has oblique alternating rows of light and dark spots on the dorsal and
anal fins and numerous narrow cross bars on the caudal fin. The latter are
commonly present but less pronounced in the other species, especially when
young. T. zillii usually has 6 to 8 vertical dark bars on the side of the body.
These also may be present in the other species but, if so, are less pronounced.
T. galilaea, when adult, is usually devoid of any special markings. All the
species when young have a dark spot at the base of the anterior end of the soft
part of the dorsal fin. This serves to distinguish them from the other cichlids,
but disappears as the fish grow older. Unfortunately coloration and markings
vary considerably within each species and individual fish may change their
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colours over quite a wide range. S. Girgis, for instance, found that when put
together in an aquarium, whitish, reddish and greyish bultis all turned to a
similar dark grey after a few days.
Most of the other characters given in the accompanying table for identification of the species are also more or less variable and inconclusive. The most
reliable is the character of the lower pharyngeal bones (PL 12, fig. 4). To
examine these it is necessary to cut away the operculum and gills from one side
and then cut out the bone which lies in the floor of the pharynx between the
bases of the gill arches. If this is done carefully the other side of the fish need
not be damaged and so can be kept for examination of other characters. It
may be necessary to clean the bone by boiling (preferably with addition of a
little caustic soda) before examination. Obviously this is not normally
practicable under field conditions, but usually a combination of the other
characters is conclusive even though it may be that none of them is so by itself.
Caudal fin
Caudal peduncle
Pectoral fin

Mouth
Number of rows of
scales below eye
Dorsal fin rays
Anal fin rays

T. nilotica
rounded at
upper and
lower margins
short and deep
(length < depth)
usually longer than
head with a long ray
prolonged as a
filament
large, extending
backwards behind
the nostril
2—3
XV—XVIII, 11- 15

XV—XVII, 12—14

III, 9—11

III, 10—12

usually 13—18
Rakers on lower
part of first gill arch
Teeth on lower
small and numerous
pharyngeal bone
but not crowded
Markings
Maximum length

400 mm or more

T. galilaea
truncate or
emarginate

T. zillii
truncate or
emarginate

short and deep
(length < depth)
as in T. nilotica
but filament even
longer

relatively narrower
(length > depth)
not longer than head,
end pointed but not
forming a filament

smaller, not
extending beyond
the nostril
2—3

as in T. nilotica

usually 21—26

3—4

XIV—XVI, 10—13
(usually 12)

in, 7—io

(usually 9)
usually 8—10

larger and fewer,
very small and
some with 3 cusps
numerous, densely
crowded, like velvet
see above —
400 mm or more
not more than 300 mm

It is clear from this list that T. zillii is rather distinctive, but the other two
species resemble one another very closely and it is often difficult to distinguish
between them.
Stubbs writes ' ' Atur is the name given by the Dinkas to the African carps
of which they distinguish three species. These appear to vary slightly in colour
only. The Atur Lual Jok is the biggest of its kind, weighing up to lJr lbs. All
species are excellent eating fish and are widely distributed throughout the area,
preferring a mud rather than a sandy bottom. They spawn in swampy pools
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during the flood season.'' As already pointed out, coloration is not a reliable
guide to the differentiation of species of this fish and the three types sketched
by Mrs. Stubbs (of which only one, labelled Atur Lual Jok is reproduced here),
might all be of T. galilaea. In view of the large number of species found in
Central Africa, a thorough revision of the three types recognised by the Dinka
and of those found in all parts of the Upper White Nile system would be of
considerable interest. It may be added that the weight mentioned by Stubbs,
\\ lbs., is very considerably less than that of even moderate specimens caught
elsewhere.
All the Tilapias feed normally on very minute food, principally tiny green
vegetation. The young will eat mosquito larvae and T. zillii can eat the leaves
of plants. They are nevertheless frequently caught with hooks. Hurcomb,
in ' ' Sudan Angling,'' says '' Bulti takes the bait like a naughty child and then
seems to think he had done wrong and wants to put it back. When he finds
he cannot do that he gets '' all het up ' ' and goes round in circles. Later
he really fights but soon tires."

ELEOTRIDAE
Eleotris nanus Boulenger 1901, (PI. 13,fig.8).
This is the only representative of the family formerly included among the
Gobies (Gobiidae). It is a rare and tiny fish recorded by Boulenger from the
3rd Cataract and the White Nile. Pekkola states that it was common in a
khor near Tonga and at Gebelein.
It is a slender little fish reaching only some 38 mm. in length. Its length
is about 4 times its depth. It is little if at all compressed ; has a caudal
peduncle about twice as long as it is deep and a slightly projecting lower jaw.
The two dorsal fins are well separated and very different in shape, the anterior
one having only 5 very slender rays whereas the posterior one has 10. The
caudal fin is rounded. The general colour is greyish-olive, changing to pinkish
on the underside, with some irregular darker markings, vertical bars, marbling
and dots on the head, body and fins.
A species of Eleotris is included by Irvine in his list of fish which feed
customarily on mosquito larvae in the Gold Coast.
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ANABANTIDAE
Ctenopoma (Anabas), (PI. 12, fig. 6).
These fish are easily recognised by the rather stumpy, compressed, nontapering body with extremely short caudal peduncle and long spiny dorsal and
anal fins. At first glance they may be mistaken for Cichlids but the longer
anal fin and the rough ctenoid scales are distinctive. The mouth is protractile
(as in the Cyprinids) and the gill membranes are attached at the isthmus. The
curious notch in the operculum and the spines on its posterior margin are quite
characteristic.
Like the related climbing perch {Anabas scandens) of India, they are
provided with an elaborate development inside the gill chamber which acts
as a supplementary respiratory organ by which the fish can breathe air when
out of water, but little seems to be known of the habits of the Sudanese species
and I have not found any reference to behaviour comparable with that of
their Indian relatives.
Two species, C. petherici Giinther 1864 and C. muriei Boulenger 1906,
occur in the White Nile, extending as far north as Khartoum where the former
is the more usual. C. muriei is the smaller species (maximum length 80 mm.
against 160 mm. for C. petherici) and is rather more slender, the depth of the
body being about equal to the length of the head and going about 3 times into
the length of the body. In C. petherici the depth of the body is greater than the
length of the head and goes into the body length about 1\ to 2\ times. There
are also differences in coloration and markings, C. petherici being of a rather
uniform dark blackish green with a rather indistinct darker spot at the base of
the caudal fin, while C. muriei is lighter with mottled or irregularly striped sides
and its black caudal spot is surrounded by a pale border converting it to an
ocellus or eye-spot. In older specimens these differences in markings become
less distinctive.

OPHICEPHALIDAE (Snake-Head Mullets)
Ophicephalus obscurus Gunther 1861, (PI. 10, fig. 4).
This is found in the Upper White Nile. Pekkola states that it is common
at many places there, living mostly at the bottom but lying at the surface during
the hottest part of the day.
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It is an elongated fish with a large head and projecting lower jaw. The
long dorsal and anal fins without spines, the rounded caudal fin, the ventral fin
situated just behind the pectorals, the rather flat head covered with large scales
and bearing a large mouth and nasal tentacles, are features which make
recognition easy. Length up to 350 mm.
As in other members of this family found in other countries, the gillchamber is modified to permit use of air for respiration. ' ' When the ponds
dry up they either burrow in the mud and pass the dry season in a torpid
condition or migrate overland to other stretches of water, using the pectoral
fins as organs of locomotion." I am, however, not familiar with any observation of such habits in the Sudan species.
TETRAODONTIDAE (Globe Fish)
Tetraodon fahaka (Steindachner, 1870) (Tambera), (PI. 9, fig. 2).
This remarkable fish can be recognised immediately from the illustration.
It occurs throughout the three river systems, reaching a maximum length of
about 430 mm.
Its name (Tetraodon = four teeth) is derived from the very large beak-like
teeth which are extremely powerful, being used for crushing up mollusc shells.
They should be treated with respect, for even a nearly dead individual is capable
of biting through the end of a finger with them. Their capacity for self-inflation,
as shown in the smaller sketches, makes them very well-known. Stubbs
writes ' ' Weight up to 1 lb. A curious fish reckoned edible by the Dinkas.
Found in all types of waters in the middle rivers. Said to blow itself out to
escape its enemies but more probably it only does so after it has been caught.
Has teeth like a rat and can give a vicious bite.''
It is often stated that this fish is poisonous, as many of its relatives in other
parts of the world undoubtedly are. It is, however, regularly exposed for
sale in the markets of this country and so is presumably eaten without any ill
effects.
ADDENDUM
Two further fish, both Cyprinodonts, occur locally. Cyprinodon dispar,
common on the Asiatic side of the Red Sea, has been established for many
years at Khor Arba'at near Port Sudan. Recently a hitherto unknown species
of Nothobranchius ( " Fundulus " ) has appeared in a new hafir near Gebel
Migeinis, its natural home being presumably somewhere in the Nuba
Mountains.
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scales are from the lateral line and show the sensory groove.
(a) Hydrocyon lineatus, cycloid.
(b) Tilapia nilotica, feebly ctenoid.
(c) Distichodus niloticus, ciliated.
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