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INTRODUCTIONINTRODUCTION

Fish are poikilothermic or coldFish are poikilothermic or cold
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Fish are poikilothermic or coldFish are poikilothermic or cold
blooded animals that live in theblooded animals that live in the
aquatic environmentaquatic environment



Most fish, especially the recentMost fish, especially the recent
species, have scales on theirspecies, have scales on their
body and survive in thebody and survive in the
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body and survive in thebody and survive in the
aquatic environment by theaquatic environment by the
use of gills for respiration.use of gills for respiration.



Another major characteristicAnother major characteristic
of a typical fish is theof a typical fish is the
presence of the operculumpresence of the operculum
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presence of the operculumpresence of the operculum
which covers the gills on thewhich covers the gills on the
posterior.posterior.
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Ichthyology is the scientificIchthyology is the scientific
study of fish.study of fish.
Fish, because of theFish, because of the

UNAAB, AQ&FM, FIS201UNAAB, AQ&FM, FIS201 DR. IKENWEIWEDR. IKENWEIWE

Fish, because of theFish, because of the
possession of notochordpossession of notochord
belong to the phylumbelong to the phylum
ChordataChordata



Fish are the most numerousFish are the most numerous
vertebrates. About 20,000vertebrates. About 20,000
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vertebrates. About 20,000vertebrates. About 20,000
species are known tospecies are known to
sciencescience



FISH TAXONOMYFISH TAXONOMY
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FISH TAXONOMYFISH TAXONOMY



Taxonomy is theTaxonomy is the
scientific classificationscientific classification
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scientific classificationscientific classification
of organismsof organisms



WHY TAXONOMY?WHY TAXONOMY?
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WHY TAXONOMY?WHY TAXONOMY?



To know/identify theTo know/identify the
different components in adifferent components in a
fish population.fish population.
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fish population.fish population.



To study the populationTo study the population
dynamics in a population.dynamics in a population.
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(Number of each species in(Number of each species in
a population.)a population.)



Important in fish cultureImportant in fish culture –– toto
know the species of fish thatknow the species of fish that
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know the species of fish thatknow the species of fish that
is most suitable for culture.is most suitable for culture.



HOW TO IDENTIFY FISHHOW TO IDENTIFY FISH
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HOW TO IDENTIFY FISHHOW TO IDENTIFY FISH



NAMESNAMES

Confusion can be avoided onlyConfusion can be avoided only
by using the Latin/scientificby using the Latin/scientific
names which are the samenames which are the same
worldwide, while vernacularworldwide, while vernacular
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worldwide, while vernacularworldwide, while vernacular
names are often different innames are often different in
locations only fifty miles apart.locations only fifty miles apart.



SpeciesSpecies

Any group of fish, or of any otherAny group of fish, or of any other
animal for that matter, whoseanimal for that matter, whose
members are similar in structuremembers are similar in structure
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and appearance and are capableand appearance and are capable
of breeding among themselvesof breeding among themselves
belong to the same species.belong to the same species.



GenusGenus

A genus encompasses aA genus encompasses a
group of species, which aregroup of species, which are
closely related to one anotherclosely related to one another
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closely related to one anotherclosely related to one another
and are therefore usuallyand are therefore usually
similar in appearance.similar in appearance.



Generic names beginGeneric names begin
with awith a capital lettercapital letter, and, and
both generic and specificboth generic and specific
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both generic and specificboth generic and specific
names arenames are italicizeditalicized..



MERISTIC FEATURESMERISTIC FEATURES

The most vital externalThe most vital external
characteristic for identifyingcharacteristic for identifying
fish is the fin ray counts,fish is the fin ray counts,
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fish is the fin ray counts,fish is the fin ray counts,
especially those of the dorsalespecially those of the dorsal
and anal fins.and anal fins.



Head pore pattern in Head pore pattern in 
OphthalmolycusOphthalmolycus macropsmacrops
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a) Nasal, b) Suborbital, c) Postorbital, d) a) Nasal, b) Suborbital, c) Postorbital, d) 
Mandibular, and e) PreopercularMandibular, and e) Preopercular



The number of spines and orThe number of spines and or
rays in the dorsal and anal finsrays in the dorsal and anal fins
is generally the mostis generally the most

Spinespines
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consistent character in aconsistent character in a
species; and is seldom thespecies; and is seldom the
same in different species.same in different species.



RaysRays

Each fin is made up of aEach fin is made up of a
number of rays, which arenumber of rays, which are
usually bony and flexible, andusually bony and flexible, and
may be either simple ormay be either simple or
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may be either simple ormay be either simple or
branchedbranched



Dorsal FinsDorsal Fins

Some West African species haveSome West African species have
two dorsal fins, the posterior oftwo dorsal fins, the posterior of
which is often soft, fleshy tissuewhich is often soft, fleshy tissue
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and are thus termed an adiposeand are thus termed an adipose
fin. The size and shape of thefin. The size and shape of the
adipose fin is sometimes given asadipose fin is sometimes given as
a clue to the identity of a species.a clue to the identity of a species.



Caudal FinCaudal Fin

The caudal fin (or tail fin) ofThe caudal fin (or tail fin) of
most fish is lobed; i.e. it ismost fish is lobed; i.e. it is
forked and has the upper andforked and has the upper and
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forked and has the upper andforked and has the upper and
lower lobes attenuated tolower lobes attenuated to
points. It can also be roundedpoints. It can also be rounded
or truncate.or truncate.



MouthMouth

The position of the mouth isThe position of the mouth is
sometimes given whensometimes given when
describing a species.describing a species.
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describing a species.describing a species.

A mouth is said to beA mouth is said to be
terminal when it is at theterminal when it is at the
extreme tip of the snout.extreme tip of the snout.



It is a general rule that fishIt is a general rule that fish
with mouths in an inferiorwith mouths in an inferior
position, like most catfish andposition, like most catfish and
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position, like most catfish andposition, like most catfish and
carps feed on detritus, worms,carps feed on detritus, worms,
algae and bottom dwellingalgae and bottom dwelling
organismsorganisms



Fish with terminalFish with terminal
mouths, such as perchmouths, such as perch
and tiger fish, are usuallyand tiger fish, are usually
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and tiger fish, are usuallyand tiger fish, are usually
predators or planktonpredators or plankton
feeders.feeders.



Cyprinodonts and othersCyprinodonts and others
with oblique mouths usuallywith oblique mouths usually
feed on insects or theirfeed on insects or their
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feed on insects or theirfeed on insects or their
larvae which they take fromlarvae which they take from
the surface of the water.the surface of the water.



TeethTeeth

The position andThe position and
character of teeth arecharacter of teeth are
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character of teeth arecharacter of teeth are
sometimes important insometimes important in
the classification of fish.the classification of fish.



PremaxillaryPremaxillary-- teeth in the front margin of the teeth in the front margin of the 
upper jaw, upper jaw, 

MaxillaryMaxillary-- teeth on the sides of the upper jaw on a teeth on the sides of the upper jaw on a 
separate bone;separate bone;

MandibularMandibular-- teeth on the margin of the lower jaw; teeth on the margin of the lower jaw; 

The The termsterms used to describe used to describe positions of teethpositions of teeth are:are:
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MandibularMandibular-- teeth on the margin of the lower jaw; teeth on the margin of the lower jaw; 

VomerineVomerine-- teeth on the front part of the roof of teeth on the front part of the roof of 
the buccal cavity, the buccal cavity, 

PalatinePalatine -- when further back on the palate andwhen further back on the palate and

PharyngealPharyngeal -- when they are situated in the throat.when they are situated in the throat.



NostrilNostril

Most fish have two nostrilsMost fish have two nostrils
on each side of the head inon each side of the head in
front of the eyes. Cichlidsfront of the eyes. Cichlids
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front of the eyes. Cichlidsfront of the eyes. Cichlids
are exceptions, with onlyare exceptions, with only
one on each side.one on each side.



GillsGills

The function of the gills is to extract The function of the gills is to extract 
oxygen from water, where it is usually oxygen from water, where it is usually 
abundant in a dissolved form, and to rid abundant in a dissolved form, and to rid 
the blood of carbon dioxide. the blood of carbon dioxide. 
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the blood of carbon dioxide. the blood of carbon dioxide. 

The large surface area of gill filaments and The large surface area of gill filaments and 
their thin membranous covering allows an their thin membranous covering allows an 
interchange of gases to take place as the interchange of gases to take place as the 
oxygenated water passes over them. oxygenated water passes over them. 



Lateral LineLateral Line

This is the visible part of theThis is the visible part of the
extraordinary sensory system ofextraordinary sensory system of
fishes,fishes,

lateral line consists of a series oflateral line consists of a series of
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lateral line consists of a series oflateral line consists of a series of
marks or pits, usually one on eachmarks or pits, usually one on each
scale, running along about the midlinescale, running along about the midline
of each side of the body and also atof each side of the body and also at
times on the head.times on the head.



ScalesScales

Scales are protective coat ofScales are protective coat of
flexible armour that coverflexible armour that cover
the body of some bony fishthe body of some bony fish
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the body of some bony fishthe body of some bony fish
which are embeddedwhich are embedded
below the skinbelow the skin



The different types of scalesThe different types of scales
possessed by various fish arepossessed by various fish are
important for identificationimportant for identification
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important for identificationimportant for identification
purposes.purposes.

Polypterus alone among localPolypterus alone among local
fishes havefishes have ganoid scalesganoid scales..



Scales are termedScales are termed CtenoidCtenoid when thewhen the
exposed edges are ciliated or toothed.exposed edges are ciliated or toothed.
The surface of fish with ctenoid scales,The surface of fish with ctenoid scales,
such as climbing perches, is alwayssuch as climbing perches, is always
rough.rough.
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rough.rough.

Most fish haveMost fish have Cycloid scalesCycloid scales; that is,; that is,
with the exposed margin evenlywith the exposed margin evenly
rounded, giving the skin a smoothrounded, giving the skin a smooth
surface.surface.



ColourColour

Identification on the basis of colourIdentification on the basis of colour
can be quite misleading as thesecan be quite misleading as these
often differ strikingly according tooften differ strikingly according to
the habitat, sex, breeding activity orthe habitat, sex, breeding activity or

UNAAB, AQ&FM, FIS201UNAAB, AQ&FM, FIS201 DR. IKENWEIWEDR. IKENWEIWE

the habitat, sex, breeding activity orthe habitat, sex, breeding activity or
other factors. Many members of theother factors. Many members of the
cichlid family have the ability tocichlid family have the ability to
change colour.change colour.



MaleMale Hemichromis fasciatusHemichromis fasciatus, for, for
example, when in clear waterexample, when in clear water
during breeding activity, areduring breeding activity, are
canary yellow and have vividcanary yellow and have vivid
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canary yellow and have vividcanary yellow and have vivid
black bands on the sides. At otherblack bands on the sides. At other
times they are usually silvery ontimes they are usually silvery on
the sides and the bands arethe sides and the bands are
reduced to smaller black patches.reduced to smaller black patches.



SexualSexual DifferencesDifferences

The sex of a fish can veryThe sex of a fish can very
seldom be determined from itsseldom be determined from its
external characters, but theexternal characters, but the
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external characters, but theexternal characters, but the
anal fins of males and femalesanal fins of males and females
of some species do differ inof some species do differ in
shape.shape.



FISH CLASSIFICATIONFISH CLASSIFICATION
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FISH CLASSIFICATIONFISH CLASSIFICATION



A system of classificationA system of classification
provides the means for resolvingprovides the means for resolving
the problem of the origin andthe problem of the origin and
evolution of life.evolution of life.
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evolution of life.evolution of life.

Classification involves scientificClassification involves scientific
philosophy that uses inductivephilosophy that uses inductive
procedures.procedures.



“Family tree” of the Nile tilapia”

 Phylum Chordata – Animals with Notochord 

 Subphylum Vertebrate – Animals with a 
backbone

Class Osteichthyes – Bony fishes

Order Perciformes – Perch-like fishes

UNAAB, AQ&FM, FIS201UNAAB, AQ&FM, FIS201

DR. IKENWEIWEDR. IKENWEIWE

Order Perciformes – Perch-like fishes

 Family Cichlidae – Cichlid fishes

Genus Oreochromis – Mountain cichlid group

 Species niloticus – Nile tilapia



Name AuthorityName Authority

Thus “Thus “ClarotesClarotes
macrocephalusmacrocephalus Daget 1954”Daget 1954”
indicates that this speciesindicates that this species
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indicates that this speciesindicates that this species
was first described by Dagetwas first described by Daget
in his publicationin his publication



REASONSREASONS
FORFOR
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FORFOR
CLASSIFICATIONCLASSIFICATION



To create order out ofTo create order out of
confusion by makingconfusion by making
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accurate identificationaccurate identification
of every organism.of every organism.
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MORPHOMETRIC CHARACTERSMORPHOMETRIC CHARACTERS

They are characters thatThey are characters that
represent the morphology.represent the morphology.
They are always measurableThey are always measurable
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They are always measurableThey are always measurable
characters e.g. body depth,characters e.g. body depth,
fork length, standard length,fork length, standard length,
total length, front length etc.total length, front length etc.



In using these morphometricIn using these morphometric
characters for identification, the ratiocharacters for identification, the ratio
of these lengths are used which areof these lengths are used which are
peculiar to a certain species within apeculiar to a certain species within a
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peculiar to a certain species within apeculiar to a certain species within a
certain range. e.g.certain range. e.g.

BDBD 0.40.4 ––0.60.6

TLTL



ELECTROPHORETIC METHODELECTROPHORETIC METHOD

This involves theThis involves the
analysis of componentanalysis of component
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proteins in the bloodproteins in the blood
or tissue in identifyingor tissue in identifying
fish.fish.



RACIAL STUDYRACIAL STUDY

It involves separation intoIt involves separation into
different racial stocks. Thisdifferent racial stocks. This
is only relevant to ais only relevant to a
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is only relevant to ais only relevant to a
particular species of fish.particular species of fish.
The third name of a fishThe third name of a fish
reflects its race.reflects its race.



METHODSMETHODS
OFOF
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OFOF
CLASSFICATIONCLASSFICATION



Generally, seven standardGenerally, seven standard
categories form thecategories form the
internationally acceptedinternationally accepted
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internationally acceptedinternationally accepted
groups of classification forgroups of classification for
all living organisms.all living organisms.



These standard categories are:These standard categories are:

KingdomKingdom
 Phylum (phyla)Phylum (phyla)
 ClassClass
 OrderOrder
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 OrderOrder
 FamilyFamily
 Genus ( Genera)Genus ( Genera)
 Species (species)Species (species)



The complexity and diversityThe complexity and diversity
increase downward; fromincrease downward; from
kingdom to specie.kingdom to specie.
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kingdom to specie.kingdom to specie.
Therefore, we find fishTherefore, we find fish
names existing in thenames existing in the
genera and species levels.genera and species levels.



SubSub--divisionsdivisions

In a attempt to make theIn a attempt to make the
classification table moreclassification table more
meaningful and to give room formeaningful and to give room for
major dissimilarities we havemajor dissimilarities we have
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major dissimilarities we havemajor dissimilarities we have
within the seven major divisionswithin the seven major divisions
subsub--divisions e.g. subdivisions e.g. sub-- phylum,phylum,
super class, sub order etc.super class, sub order etc.



RULESRULES
OFOF

CLASSFICATIONCLASSFICATION
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CLASSFICATIONCLASSFICATION



In genera, generic nameIn genera, generic name
must always begin withmust always begin with
capital letter while thecapital letter while the
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capital letter while thecapital letter while the
specific name must beginspecific name must begin
with small letter. E.g.with small letter. E.g. LatesLates
niloticusniloticus note “note “LL” and “” and “nn””



The generic and specificThe generic and specific
names must always benames must always be
underlinedunderlined e.g.e.g. ClariasClarias
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underlinedunderlined e.g.e.g. ClariasClarias
gariepinusgariepinus,, OreochromisOreochromis
niloticusniloticus oror italicizeditalicized



The naming systemThe naming system
comprising of specific andcomprising of specific and
generic names is calledgeneric names is called
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generic names is calledgeneric names is called
BINOMIAL SYSTEMBINOMIAL SYSTEM OFOF
CLASSIFICATION.CLASSIFICATION.



CHARACTERTISTICSCHARACTERTISTICS
OFOF
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OFOF
CHORDATESCHORDATES



The presence ofThe presence of
notochord which runsnotochord which runs
longitudinally, from thelongitudinally, from the
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longitudinally, from thelongitudinally, from the
anterior to the posterioranterior to the posterior
end of the body.end of the body.



The possession of aThe possession of a
nerve cord which isnerve cord which is
dorsally oriented exceptdorsally oriented except
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dorsally oriented exceptdorsally oriented except
in the primitive fishes.in the primitive fishes.



The possession ofThe possession of
holes in theholes in the pharyngxpharyngx
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(throat) called silts or(throat) called silts or
clefts.clefts.



CHARACTERTISTICSCHARACTERTISTICS
OFOF
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OFOF
VERTEBRATESVERTEBRATES



They possess someThey possess some
form of cranium.form of cranium.
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form of cranium.form of cranium.

 They possess someThey possess some
trace of vertebraltrace of vertebral



The front end of the nervous systemThe front end of the nervous system
is differentiated into an elaborateis differentiated into an elaborate
brain, associated with specialbrain, associated with special
receptors like eyes, nose etc.receptors like eyes, nose etc.
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receptors like eyes, nose etc.receptors like eyes, nose etc.

 The meter organisation of the bodyThe meter organisation of the body
allows the performance of delicateallows the performance of delicate
movements to suit the situations thatmovements to suit the situations that
the receptors reveal.the receptors reveal.



Presence of heart, at least 3Presence of heart, at least 3
chambers, assisting inchambers, assisting in
circulation of blood.circulation of blood.

The presence of haemoglobinThe presence of haemoglobin
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The presence of haemoglobinThe presence of haemoglobin
in the red corpuscles as ain the red corpuscles as a
medium for carrying oxygen inmedium for carrying oxygen in
the blood.the blood.



The excretory systemThe excretory system
consists of mesoconsists of meso--dermaldermal
funnel (kidney) whichfunnel (kidney) which
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funnel (kidney) whichfunnel (kidney) which
functions as osmofunctions as osmo--regulatorregulator



CHARACTERISTICSCHARACTERISTICS
OFOF
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OFOF
ELASMOBRANCHIIELASMOBRANCHII



They are cartilaginous.They are cartilaginous.

They possess 5They possess 5--7 gill7 gill
slitsslits
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slitsslits

They have spiracles.They have spiracles.



CHARACTERISTICS OFCHARACTERISTICS OF
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CHARACTERISTICS OFCHARACTERISTICS OF
CHONDRICHTHYESCHONDRICHTHYES



They possess constrictedThey possess constricted
notochordnotochord

They all have jawsThey all have jaws
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They all have jawsThey all have jaws

The skeletons areThe skeletons are
cartilaginouscartilaginous



They have paired andThey have paired and
unpaired finsunpaired fins

Nostrils are in pairsNostrils are in pairs
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Nostrils are in pairsNostrils are in pairs

They have three semiThey have three semi--
circular canals in the earcircular canals in the ear



The cranium is not totallyThe cranium is not totally
fussed to the arch (not joinedfussed to the arch (not joined
by connective tissues).by connective tissues).
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by connective tissues).by connective tissues).

They possess placoid scalesThey possess placoid scales

Mouths are inferiorMouths are inferior



CHARACTERISTICSCHARACTERISTICS
OFOF
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OFOF
OSTEICHTHYtESOSTEICHTHYtES



They have bony jaws, skull andThey have bony jaws, skull and
skeletonskeleton

Gills are usually 4 pairs in numberGills are usually 4 pairs in number

They possess operculumThey possess operculum
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They possess operculumThey possess operculum

The scales are bony eitherThe scales are bony either
cycloid, ctenoid or ganoidcycloid, ctenoid or ganoid



The external featuresThe external features
of a scaleless fish.of a scaleless fish.
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of a scaleless fish.of a scaleless fish.



1. Operculum1. Operculum 10. Lateral line10. Lateral line
2. Cephalo2. Cephalo--muchal shield 11. muchal shield 11. Pelvic finPelvic fin
3 Dorsal spine 3 Dorsal spine 12. Pectoral spine 12. Pectoral spine 
4. Dorsal filament4. Dorsal filament 13 pectoral fin13 pectoral fin
5. Dorsal fin5. Dorsal fin 14 Humeral process14 Humeral process
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5. Dorsal fin5. Dorsal fin 14 Humeral process14 Humeral process
6. Adipose fin 6. Adipose fin 15 maxillary barbel15 maxillary barbel
7. Caudal peduncle7. Caudal peduncle 16 Outer mandibular 16 Outer mandibular 

barbelbarbel
8. Caudal fin 8. Caudal fin 17 Inner mandibular 17 Inner mandibular 

barbelbarbel
9. Anal fin9. Anal fin



The external features of a scaly The external features of a scaly 
fish.fish.

1. Dorsal fin1. Dorsal fin 6. Lateral line6. Lateral line

2. Adipose fi2. Adipose fi 7. Pelvic fin7. Pelvic fin

3. Dorsal spine3. Dorsal spine 8.Pectorial fin8.Pectorial fin
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4. Caudal peduncle4. Caudal peduncle 9.Operculum9.Operculum

5. Anal fin5. Anal fin



FISH ANATOMYFISH ANATOMY
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The Basic Structure of a FishThe Basic Structure of a Fish

Like most animals, the fishLike most animals, the fish
has a body which includeshas a body which includes
the head, trunk and limbs.the head, trunk and limbs.
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the head, trunk and limbs.the head, trunk and limbs.
The body has generally anThe body has generally an
elongated shape.elongated shape.



The head, trunk and the tail followThe head, trunk and the tail follow
each other without anyeach other without any
separation, which enables the fishseparation, which enables the fish
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to wriggle easily in the water.to wriggle easily in the water.
Limbs are fins. The body isLimbs are fins. The body is
covered with the skin.covered with the skin.



The HeadThe Head

In the front part of theIn the front part of the
head is the mouth, ofhead is the mouth, of
which the shape andwhich the shape and
features differ accordingfeatures differ according
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which the shape andwhich the shape and
features differ accordingfeatures differ according
to the feeding habits ofto the feeding habits of
the fish.the fish.



Some fish have large mouthsSome fish have large mouths
with sharp teeth for seizingwith sharp teeth for seizing
prey, while others have smallprey, while others have small
mouths on the under surfacemouths on the under surface

MOUTH
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mouths on the under surfacemouths on the under surface
of the head, suitable forof the head, suitable for
scrapping up algae from thescrapping up algae from the
bottom.bottom.



The shape of the teeth ofThe shape of the teeth of
fish depicts the feedingfish depicts the feeding
habits of the fish. Predatoryhabits of the fish. Predatory

TEETH
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habits of the fish. Predatoryhabits of the fish. Predatory
fish, such as thefish, such as the
HydrocynusHydrocynus are wellare well
supplied with sharp teeth.supplied with sharp teeth.



Vegetation eating fish mayVegetation eating fish may
have teeth, each one withhave teeth, each one with
many more or less roundedmany more or less rounded
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many more or less roundedmany more or less rounded
points, arranged in bandspoints, arranged in bands
along the side of the jawsalong the side of the jaws
((Tilapia rendalliTilapia rendalli).).



The teeth of some omnivorousThe teeth of some omnivorous
fish (fish (AlestesAlestes) are quite similar to) are quite similar to
the molars of man. In manythe molars of man. In many
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fishes, there is, in addition, a bonyfishes, there is, in addition, a bony
plate bearing teeth in the back ofplate bearing teeth in the back of
the throat which are calledthe throat which are called
pharyngeal teeth (pharyngeal teeth (TilapiaTilapia, Carp)., Carp).



NostrilNostril

On the snout, above theOn the snout, above the
mouth, are the nostrils. Themouth, are the nostrils. The
nostrils are not used fornostrils are not used for
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nostrils are not used fornostrils are not used for
breathing but only forbreathing but only for
smelling.smelling.



BarbelBarbel

Some fish have filaments alongSome fish have filaments along
the side of their mouth which canthe side of their mouth which can
be longer than the head itselfbe longer than the head itself
e.g.(catfish) which are callede.g.(catfish) which are called
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e.g.(catfish) which are callede.g.(catfish) which are called
barbels. Their number can varybarbels. Their number can vary
between 2 and 8. They arebetween 2 and 8. They are
sensory organs which help thesensory organs which help the
fish to find its food.fish to find its food.



OperculaOpercula

At the hind end of the headAt the hind end of the head
are two bony flaps calledare two bony flaps called
opercula or gills covers,opercula or gills covers,
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opercula or gills covers,opercula or gills covers,
which can be lifted;which can be lifted;
underneath are the gills.underneath are the gills.



GillsGills

Every gill is made of a bonyEvery gill is made of a bony
arch carrying long redarch carrying long red
filamentsfilaments on one side calledon one side called
the gill filaments and shortthe gill filaments and short
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the gill filaments and shortthe gill filaments and short
teeth like, or longer comb liketeeth like, or longer comb like
projections on the other sideprojections on the other side
calledcalled gill rakersgill rakers..



The gill filaments are theThe gill filaments are the
breathing organs of the fishbreathing organs of the fish
and are also used as aand are also used as a
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and are also used as aand are also used as a
strainer to sieve out foodstrainer to sieve out food
particles from the waterparticles from the water



The trunkThe trunk

The trunk is the part of the bodyThe trunk is the part of the body
in which are located a number ofin which are located a number of
organs: the air bladder, theorgans: the air bladder, the
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stomach, the intestine, the liver,stomach, the intestine, the liver,
the kidneys, the ovaries, thethe kidneys, the ovaries, the
testicles. It starts from the headtesticles. It starts from the head
and includes the ventral cavity.and includes the ventral cavity.



The tail The tail –– caudal fincaudal fin

It is located behind the anusIt is located behind the anus
and ends with the caudaland ends with the caudal
fin. An anal fin andfin. An anal fin and
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fin. An anal fin andfin. An anal fin and
sometimes a part of thesometimes a part of the
dorsal fin can be found ondorsal fin can be found on
the tail.the tail.



The finsThe fins

When identifying fish, the finsWhen identifying fish, the fins
are the first things, whichare the first things, which
should be examined. Theshould be examined. The
number of fins, their types,number of fins, their types,
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number of fins, their types,number of fins, their types,
sizes, location on the body andsizes, location on the body and
position in relation to eachposition in relation to each
other, are most important.other, are most important.



The fins are similar to paddlesThe fins are similar to paddles
made out of rays which wouldmade out of rays which would
be joined together by a web.be joined together by a web.
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be joined together by a web.be joined together by a web.
The rays can be either spiny orThe rays can be either spiny or
soft, ramified into a paintsoft, ramified into a paint--brushbrush
and are then called soft rays.and are then called soft rays.



Types of Caudal FinsTypes of Caudal Fins

The caudal fin or tail of mostThe caudal fin or tail of most
fish isfish is lobedlobed, which means that, which means that
it isit is forkedforked and has the upperand has the upper
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it isit is forkedforked and has the upperand has the upper
and lower lobes attenuated toand lower lobes attenuated to
points. But in some fish, it ispoints. But in some fish, it is
roundround,, pointedpointed oror truncatedtruncated..



Adipose FinAdipose Fin

Some species of fish have twoSome species of fish have two
dorsal fins, the second ofdorsal fins, the second of
which is often an adipose fin,which is often an adipose fin,
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which is often an adipose fin,which is often an adipose fin,
composed only of soft, fleshycomposed only of soft, fleshy
tissue and usually without raystissue and usually without rays
of any kind.of any kind.



Body FormsBody Forms
Commonly, the fish body is torpedoCommonly, the fish body is torpedo--

shaped (shaped (fusiformfusiform), and most often), and most often
slightly to stronglyslightly to strongly ovoid in crossovoid in cross
sectionsection. In free swimming species,. In free swimming species,
the body approximates thethe body approximates the
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the body approximates thethe body approximates the
theoretically perfecttheoretically perfect streamline formstreamline form
in which the greatest cross section isin which the greatest cross section is
located close to 36 percent of thelocated close to 36 percent of the
length back from the anterior tiplength back from the anterior tip



globe shapes (globe shapes (globiformglobiform –– e.g.e.g.
puffers, tetraodontidae)puffers, tetraodontidae)

serpentine (serpentine (anguilliformanguilliform –– e.g.e.g.
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serpentine (serpentine (anguilliformanguilliform –– e.g.e.g.
eels,eels, anguillidaeanguillidae),),

threadlike in outline (threadlike in outline (filliformfilliform e.g.e.g.
snipe eels, Nemichthyidae).snipe eels, Nemichthyidae).



CompressedCompressed: flattened but: flattened but
greatly elongatedgreatly elongated

TrachipteriformTrachipteriform: flattened from: flattened from
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TrachipteriformTrachipteriform: flattened from: flattened from
top to bottomtop to bottom

DepressedDepressed –– the skates,the skates,
rajidae, and the batfishesrajidae, and the batfishes



FISH ADAPTATIONFISH ADAPTATION
TOTO
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TOTO
AQUATIC LIFEAQUATIC LIFE



ShapeShape -- streamlined, fusiformstreamlined, fusiform

rounding edge of such shapesrounding edge of such shapes
reduces resistancereduces resistance

taperingtapering -- of posterior partof posterior part
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taperingtapering -- of posterior partof posterior part
minimizes dragminimizes drag

mucus covermucus cover -- further reducesfurther reduces
drag,drag, smoothenssmoothens



Laterally compressedLaterally compressed bodybody
prevails in quiet water body ofprevails in quiet water body of
relatively dense cover.relatively dense cover.

Depressed bodyDepressed body prevails amongprevails among
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Depressed bodyDepressed body prevails amongprevails among
bottom dwellersbottom dwellers

DorsoDorso--ventrally flattenedventrally flattened bodybody
characterized stream fishes.characterized stream fishes.



FinsFins

Used by fishes to achieve allUsed by fishes to achieve all
forms of locomotion,forms of locomotion,
stabilization, balancing,stabilization, balancing,
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stabilization, balancing,stabilization, balancing,
change of direction andchange of direction and
breaking in their aquaticbreaking in their aquatic
environmentenvironment



Used asUsed as gliding organgliding organ in somein some
flying fishesflying fishes

Used for terrestrialUsed for terrestrial locomotionlocomotion inin
some catfishessome catfishes
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some catfishessome catfishes

As organ forAs organ for crawling:crawling: use ofuse of
some modified fins e.g. pairedsome modified fins e.g. paired
fins like pectoral, pelvic finsfins like pectoral, pelvic fins
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Nigeria has diversity ofNigeria has diversity of
fin and shell fish faunafin and shell fish fauna
consisting of over 250consisting of over 250
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consisting of over 250consisting of over 250
species in Inland watersspecies in Inland waters



There are aboutThere are about 101 species101 species (22(22
families) infamilies) in Kainji lakeKainji lake alone (Itaalone (Ita
1993)1993)

8686 inin lake Chadlake Chad (Hopson 1967),(Hopson 1967),
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8686 inin lake Chadlake Chad (Hopson 1967),(Hopson 1967),

2525 species (10 families) inspecies (10 families) in Tiga lakeTiga lake
(Ita 1985)(Ita 1985)

2121 species (10 families) inspecies (10 families) in BakoloriBakolori
(Ita 1993)(Ita 1993)



3232 species (11 families) inspecies (11 families) in
Oyan lakeOyan lake (Ikenweiwe, 2005)(Ikenweiwe, 2005)
andand
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andand

199 species from 78 families199 species from 78 families
in the brackish and marinein the brackish and marine
waters (Tobor and Ajayi 1978).waters (Tobor and Ajayi 1978).
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INTRODUCTION

	Fish are poikilothermic or cold blooded animals that live in the aquatic environment
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	Most fish, especially the recent species, have scales on their body and survive in the aquatic environment by the use of gills for respiration. 
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	Another major characteristic of a typical fish is the presence of the operculum which covers the gills on the posterior.
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	ICHTHYOLOGY 
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		Ichthyology is the scientific study of fish. 

		Fish, because of the possession of notochord belong to the phylum Chordata 
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	Fish are the most numerous vertebrates. About 20,000 species are known to science
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FISH TAXONOMY
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	Taxonomy is the scientific classification of organisms 
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WHY TAXONOMY?
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	To know/identify the different components in a fish population. 



DR. IKENWEIWE

*











UNAAB, AQ&FM, FIS201

DR. IKENWEIWE

	To study the population dynamics in a population. (Number of each species in a population.)
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	Important in fish culture – to know the species of fish that is most suitable for culture.
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HOW TO IDENTIFY FISH 
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NAMES

Confusion can be avoided only by using the Latin/scientific names which are the same worldwide, while vernacular names are often different in locations only fifty miles apart. 
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Species

	Any group of fish, or of any other animal for that matter, whose members are similar in structure and appearance and are capable of breeding among themselves belong to the same species.
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Genus

	A genus encompasses a group of species, which are closely related to one another and are therefore usually similar in appearance. 
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	Generic names begin with a capital letter, and both generic and specific names are italicized. 
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MERISTIC FEATURES

	The most vital external characteristic for identifying fish is the fin ray counts, especially those of the dorsal and anal fins. 
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Head pore pattern in Ophthalmolycus macrops

a) Nasal, b) Suborbital, c) Postorbital, d) Mandibular, and e) Preopercular 
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	 The number of spines and or rays in the dorsal and anal fins is generally the most consistent character in a species; and is seldom the same in different species. 

Spines
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Rays

	Each fin is made up of a number of rays, which are usually bony and flexible, and may be either simple or branched
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Dorsal Fins

	Some West African species have two dorsal fins, the posterior of which is often soft, fleshy tissue and are thus termed an adipose fin. The size and shape of the adipose fin is sometimes given as a clue to the identity of a species. 
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Caudal Fin

	The caudal fin (or tail fin) of most fish is lobed; i.e. it is forked and has the upper and lower lobes attenuated to points. It can also be rounded or truncate. 



DR. IKENWEIWE





UNAAB, AQ&FM, FIS201

DR. IKENWEIWE

Mouth

		The position of the mouth is sometimes given when describing a species. 

		A mouth is said to be terminal when it is at the extreme tip of the snout. 
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	It is a general rule that fish with mouths in an inferior position, like most catfish and carps feed on detritus, worms, algae and bottom dwelling organisms
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	Fish with terminal mouths, such as perch and tiger fish, are usually predators or plankton feeders. 
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	Cyprinodonts and others with oblique mouths usually feed on insects or their larvae which they take from the surface of the water.
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Teeth

	The position and character of teeth are sometimes important in the classification of fish. 
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		Premaxillary- teeth in the front margin of the upper jaw, 

		Maxillary- teeth on the sides of the upper jaw on a separate bone; 

		Mandibular- teeth on the margin of the lower jaw; 

		Vomerine- teeth on the front part of the roof of the buccal cavity, 

		Palatine - when further back on the palate and

		Pharyngeal - when they are situated in the throat.



The terms used to describe positions of teeth are:
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Nostril

	Most fish have two nostrils on each side of the head in front of the eyes. Cichlids are exceptions, with only one on each side. 
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Gills

		The function of the gills is to extract oxygen from water, where it is usually abundant in a dissolved form, and to rid the blood of carbon dioxide. 

		The large surface area of gill filaments and their thin membranous covering allows an interchange of gases to take place as the oxygenated water passes over them. 
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Lateral Line

		This is the visible part of the extraordinary sensory system of fishes, 

		lateral line consists of a series of marks or pits, usually one on each scale, running along about the midline of each side of the body and also at times on the head. 
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Scales

	Scales are protective coat of flexible armour that cover the body of some bony fish which are embedded below the skin
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		The different types of scales possessed by various fish are important for identification purposes. 

		Polypterus alone among local fishes have ganoid scales. 
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		Scales are termed Ctenoid when the exposed edges are ciliated or toothed. The surface of fish with ctenoid scales, such as climbing perches, is always rough. 

		Most fish have Cycloid scales; that is, with the exposed margin evenly rounded, giving the skin a smooth surface. 
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Colour

	Identification on the basis of colour can be quite misleading as these often differ strikingly according to the habitat, sex, breeding activity or other factors. Many members of the cichlid family have the ability to change colour. 
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		Male Hemichromis fasciatus, for example, when in clear water during breeding activity, are canary yellow and have vivid black bands on the sides. At other times they are usually silvery on the sides and the bands are reduced to smaller black patches. 
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Sexual Differences

	The sex of a fish can very seldom be determined from its external characters, but the anal fins of males and females of some species do differ in shape. 
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FISH CLASSIFICATION
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		A system of classification provides the means for resolving the problem of the origin and evolution of life.

		Classification involves scientific philosophy that uses inductive procedures.
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“Family tree” of the Nile tilapia”

		Phylum Chordata – Animals with Notochord 

		Subphylum Vertebrate – Animals with a backbone

		Class Osteichthyes – Bony fishes

		Order Perciformes – Perch-like fishes

		Family Cichlidae – Cichlid fishes

		Genus Oreochromis – Mountain cichlid group

		Species niloticus – Nile tilapia
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Name Authority

	Thus “Clarotes macrocephalus Daget 1954” indicates that this species was first described by Daget in his publication
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REASONS 

FOR 

CLASSIFICATION
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	To create order out of confusion by making accurate identification of every organism.
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	To serve as guide on relationship between organisms.
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METHODS OF STUDYING TAXONOMY OF FISHES
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MORPHOMETRIC CHARACTERS

	They are characters that represent the morphology. They are always measurable characters e.g. body depth, fork length, standard length, total length, front length etc.
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	In using these morphometric characters for identification, the ratio of these lengths are used which are peculiar to a certain species within a certain range. e.g. 								BD     0.4 –0.6 

					TL
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ELECTROPHORETIC METHOD

	This involves the analysis of component proteins in the blood or tissue in identifying fish. 
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RACIAL STUDY

	It involves separation into different racial stocks. This is only relevant to a particular species of fish. The third name of a fish reflects its race. 
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METHODS 

OF 

CLASSFICATION
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	Generally, seven standard categories form the internationally accepted groups of classification for all living organisms. 
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These standard categories are:

		Kingdom

		 Phylum (phyla)					

		 Class						        

		 Order						

		 Family							

		 Genus ( Genera)				

		 Species (species)
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	The complexity and diversity increase downward; from kingdom to specie. Therefore, we find fish names existing in the genera and species levels. 
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Sub-divisions

	In a attempt to make the classification table more meaningful and to give room for major  dissimilarities we have within the seven major divisions sub-divisions e.g. sub- phylum, super class, sub order etc. 
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RULES

 OF

 CLASSFICATION
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	In genera, generic name must always begin with capital letter while the specific name must begin with small letter. E.g. Lates niloticus note “L” and “n” 
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	The generic and specific names must always be underlined e.g. Clarias gariepinus, Oreochromis  niloticus or italicized
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	The naming system comprising of specific and generic names is called BINOMIAL SYSTEM OF CLASSIFICATION.
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CHARACTERTISTICS OF

 CHORDATES
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	The presence of notochord which runs longitudinally, from the anterior to the posterior end of the body.
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	The possession of a nerve cord which is dorsally oriented except in the primitive fishes.
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	The possession of holes in the pharyngx (throat) called silts or clefts.
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CHARACTERTISTICS OF 

VERTEBRATES
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		They possess some form of cranium.

		 They possess some trace of vertebral
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		The front end of the nervous system is differentiated into an elaborate brain, associated with special receptors like eyes, nose etc.

		 The meter organisation of the body allows the performance of delicate movements to suit the situations that the receptors reveal.
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		Presence of heart, at least 3 chambers, assisting in circulation of blood.

		The presence of haemoglobin in the red corpuscles as a medium for carrying oxygen in the blood.
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	The excretory system consists of meso-dermal funnel (kidney) which functions as osmo-regulator
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CHARACTERISTICS

 OF

 ELASMOBRANCHII
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		They are cartilaginous.

		They possess 5-7 gill slits

		They have spiracles.
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CHARACTERISTICS OF CHONDRICHTHYES
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		They possess constricted notochord 

		They all have jaws

		The skeletons are cartilaginous 
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		They have paired and unpaired fins

		Nostrils are in pairs

		They have three semi-circular canals in the ear 
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		The cranium is not totally fussed to the arch (not joined by connective tissues).

		They possess placoid scales 

		Mouths are inferior
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CHARACTERISTICS

 OF

 OSTEICHTHYtES
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		They have bony jaws, skull and skeleton

		Gills are usually 4 pairs in number 

		They possess operculum 

		The scales are bony either cycloid, ctenoid or ganoid
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The external features of a scaleless fish.
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		1. Operculum			10. Lateral line

		2. Cephalo-muchal shield 11. Pelvic fin

		3 Dorsal spine 		12. Pectoral spine 

		4. Dorsal filament		13 pectoral fin

		5. Dorsal fin			14 Humeral process

		6. Adipose fin 		15 maxillary barbel

		7. Caudal peduncle		16 Outer mandibular 						barbel

		8. Caudal fin 			17 Inner mandibular 						barbel

		9. Anal fin
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The external features of a scaly fish.

		1. Dorsal fin 		6. Lateral line

		2. Adipose fi		7. Pelvic fin

		3. Dorsal spine		8.Pectorial fin

		4. Caudal peduncle	9.Operculum

		5. Anal fin 
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FISH ANATOMY



DR. IKENWEIWE





UNAAB, AQ&FM, FIS201

DR. IKENWEIWE

The Basic Structure of a Fish

	Like most animals, the fish has a body which includes the head, trunk and limbs. The body has generally an elongated shape. 
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	The head, trunk and the tail follow each other without any separation, which enables the fish to wriggle easily in the water. Limbs are fins. The body is covered with the skin. 
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The Head

	In the front part of the head is the mouth, of which the shape and features differ according to the feeding habits of the fish. 
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	Some fish have large mouths with sharp teeth for seizing prey, while others have small mouths on the under surface of the head, suitable for scrapping up algae from the bottom. 

MOUTH
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	The shape of the teeth of fish depicts the feeding habits of the fish. Predatory fish, such as the Hydrocynus are well supplied with sharp teeth. 

TEETH
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	Vegetation eating fish may have teeth, each one with many more or less rounded points, arranged in bands along the side of the jaws (Tilapia rendalli). 
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	The teeth of some omnivorous fish (Alestes) are quite similar to the molars of man. In many fishes, there is, in addition, a bony plate bearing teeth in the back of the throat which are called pharyngeal teeth (Tilapia, Carp). 
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Nostril

	On the snout, above the mouth, are the nostrils. The nostrils are not used for breathing but only for smelling. 
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Barbel

		Some fish have filaments along the side of their mouth which can be longer than the head itself  e.g.(catfish) which are called barbels. Their number can vary between 2 and 8. They are sensory organs which help the fish to find its food. 
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Opercula

	At the hind end of the head are two bony flaps called opercula or gills covers, which can be lifted; underneath are the gills. 
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Gills

	Every gill is made of a bony arch carrying long red filaments on one side called the gill filaments and short teeth like, or longer comb like projections on the other side called gill rakers. 



DR. IKENWEIWE





UNAAB, AQ&FM, FIS201

DR. IKENWEIWE

	The gill filaments are the breathing organs of the fish and are also used as a strainer to sieve out food particles from the water 
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The trunk

	The trunk is the part of the body in which are located a number of organs: the air bladder, the stomach, the intestine, the liver, the kidneys, the ovaries, the testicles. It starts from the head and includes the ventral cavity.
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The tail – caudal fin

	It is located behind the anus and ends with the caudal fin. An anal fin and sometimes a part of the dorsal fin can be found on the tail.
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The fins

	When identifying fish, the fins are the first things, which should be examined. The number of fins, their types, sizes, location on the body and position in relation to each other, are most important.
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	The fins are similar to paddles made out of rays which would be joined together by a web. The rays can be either spiny or soft, ramified into a paint-brush and are then called soft rays. 
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Types of Caudal Fins

	The caudal fin or tail of most fish is lobed, which means that it is forked and has the upper and lower lobes attenuated to points. But in some fish, it is round,  pointed or truncated. 
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Adipose Fin

	Some species of fish have two dorsal fins, the second of which is often an adipose fin, composed only of soft, fleshy tissue and usually without rays of any kind.  
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Body Forms

		Commonly, the fish body is torpedo-shaped (fusiform), and most often slightly to strongly ovoid in cross section. In free swimming species, the body approximates the theoretically perfect streamline form in which the greatest cross section is located close to 36 percent of the length back from the anterior tip 
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		globe shapes (globiform – e.g. puffers, tetraodontidae) 

		serpentine (anguilliform – e.g. eels, anguillidae), 

		threadlike in outline (filliform e.g. snipe eels, Nemichthyidae). 
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		Compressed: flattened but greatly elongated 

		Trachipteriform: flattened from top to bottom 

		Depressed – the skates, rajidae, and the batfishes
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FISH ADAPTATION 

TO

 AQUATIC LIFE
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		Shape	- streamlined, fusiform



		rounding edge of such shapes 	reduces resistance

		tapering - of posterior part 	minimizes drag

		mucus cover - further reduces drag, 	smoothens
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		Laterally compressed body prevails in quiet water body of relatively dense cover.

		Depressed body prevails among bottom dwellers

		Dorso-ventrally flattened body characterized stream fishes.
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Fins

	Used by fishes to achieve all forms of locomotion, stabilization, balancing, change of direction and breaking in their aquatic environment
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		Used as gliding organ in some flying fishes

		Used for terrestrial locomotion in some catfishes

		As organ for crawling: use of some modified fins e.g. paired fins like pectoral, pelvic fins
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FISH DIVERSITY 

OF

 NIGERIA
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	Nigeria has diversity of fin and shell fish fauna consisting of over 250 species in Inland waters
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		There are about 101 species (22 families) in Kainji lake alone (Ita 1993) 

		86 in lake Chad (Hopson 1967), 

		25 species (10 families) in Tiga lake (Ita 1985)

		21 species (10 families) in Bakolori (Ita 1993)
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		32 species (11 families) in Oyan lake (Ikenweiwe, 2005) and 

		199 species from 78 families in the brackish and marine waters (Tobor and Ajayi 1978). 
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