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Introduction to
Phylum Chordata

Phylum CHORDATA (Gr., chorda, a string, or L.,
chordatus, a chord, i.e., the notochord) is the largest
of the deuterostome phyla. It is the highest and
the most important phylum comprising a vast
majority of animals living and  extinct
such as  tunicates, lancelets, lampreys,
fishes, amphibians, reptiles, birds and mammals
including man.

Characters

All chordates are bilaterally symmetrical, with
3 germ layers, a segmented body, complete
alimentation and a well-developed coelom. While
groups of chordates differ widely from each other,
they, however, possess three outstanding common
characters which separate them from non-chordates.
These three fundamental common chordate traits
are as follows :

1. Notochord (Gr., noton, back; chorde, cord).
It is a slender longitudinal stiff skeletal rod of
connective tissuc cells present just dorsal to the

digestive tract. It is this structure which gives the
phylum its name. It furnishes support to the body
and is not to be confused with the nerve cord. It
persists throughout life in the lower chordates
such as urochordates, cephalochordates and
cyclostomes. But in the higher chordates (fishes to
mammals) it is present only in the embryos
and later replaced by the vertebral column which
is made up of different Vertebrae.

2. Hollow dorsal nerve chord. A hollow or
tubular nerve cord is present extending lengthwise
of the body dorsal to the notochord. It arises as an
infolding of the dorsal surface ectoderm of the
embryo.

3. Pharyngeal gill-clefts. Paired lateral
openings, commonly referred to as gill-clefts or gill-
slits, develop on the sides of the embryonic pharynx,
leading to outside. They persist in all lower
chordates and serve for aquatic pharyngeal
respiration. In higher chordates they soon close
before hatching or birth as the adults of these
animals develop lungs for breathing air.

(z-21)
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I
Expanded Classification of Chordata

Phylum Chordata is classified as follows :

GROUP A. LOWER CHORDATA OR
PROTOCHORDATA OR ACRANIATA

Exclusively marine. Mostly small-sized.
Cephalization, cranium, brain and vertebral column
absent Notochord present.

Subphylum I. Hemichordata

Small soft bodied, marine enterocoelus coelomate
creatures. Notochord confined to head region.
Hemichordates are divided into 2 classes.
Class 1. Enteropneusta. Burrowing animal.
Ex.  Balanoglossus,  Saccoglossus  and
Ptychodera.

Subphylum II. Urochordata (Tunicata)

Typically short, thick-bodied, with a leathery
covering called test or tunic. Notochord and
nerve cord present only in larval tail.

Class 1. Ascidiacea. Tunic with scattered muscles.
Many pharyngeal gill-slits.

Ex. Herdmania, Ascidia, Ciona.

Class 2. Thaliacea. Tunic with circular muscle
bands.
Ex. Pyrosoma, Doliolum, Salpa.

Class 3. Larvacea. Minute. Tunic temporary.
2 gill-slits.
Ex. Oikopleura.

Subphylum III. Cephalochordata

Small, elongated, fish-like. ~Without paired
fins. Notochord and nerve cord along entire
body and persistent. Pharynx with numerous
gill-slits.

Class 1. Leptocardii.

Ex. Branchiostoma (= Amphioxus).

Class 2. Plerobranchie-Encased body
Ex. Rhabdopleura, Cephalodiscus
Atubaria.

GROUP B. HIGHER CHORDATA OR CRANIATA

Small to large-sized, head distinct with cranium,
visceral arches, vertebrae and brain. The
higher chordates include a single subphylum, the
Vertebrata. Notochord broken into different
vertebra.

Subphylum IV. Vertebrata

Small to very large. With marked cephalization.
Brain enclosed in cranium. Notochord replaced
partially or wholly by vertebral column.

Division 1. Agnatha

No true jaws or paired appendages.

Class 1. Ostracodermi. Extinct fishes. Skin covered
by large bony scales or plates.
Ex. Cephalaspis.
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Class 2. Cyclostomata. Skin without scales. Mouth
suctorial. Gills 5 to 16 pairs. Skeleton
cartilaginous.

Ex. Petromyzon, Myxine, Bdellostoma.

Division II. Gnathostomata

With true jaws and paired appendages.

Superclass 1. Pisces. Paired fins, gills and skin with
scales.

Ex. Fishes.

Class 1. Placodermi. Extinct fishes with primitive
jaws.

Class 2. Chondrichthyes. Cartilaginous fishes. Skin
with placoid scales. Gill-slits exposed, no
operculum.

Ex. Sharks, rays and skates.



PHYLUM CHORDATA

Group A. Lower Cherdata or
Protochordata or Acraniata

Group B. Higher Chordata or Craniata

Subphylum 1. Hemichordata

Subphylum I
Urochordata (Tunicata)

v

CLASS 1. ENTEROPNEUSTA CLASS 2. PTEROBRANCHIO
Ex Balanoglossus, Saccoglossus ~ EX. Rhabdopleura, Cephalodiscus,
Atubaria.

and Ptychodera.

CLASS 1. ASCIDIACEA
Ex. Herdmama, Ascidia, ciona.

CLASS 2. THALIACEA
Ex. Pyrosoma, Doliolum, Salpa.

v

CLASS 3. LARVACEA
Ex. Otkopleura

Subphylum IV. Vertebrata

Subphylum III. *
Cephalochordata

Division I. Agnatha

CLASS 1. LEPTOCARDII
Ex. Branchiostoma
(= Amphioxus).

CLASS 2. PLEROBRANCHIE
Ex. Rhabdopleura, Cephalodiscus
Atubaria.

Division I1. Gnathostomata

CLASS 1. OSTRACODERMI
Ex. Cephalapsis.

CLASS 2. CYCLOSTOMATA
Ex. Petromyzon, Myxine, Bdellostoma.

Superclass 1. Pisees (Fishes)

CLASS 1. PLACODERMH
Ex. Extinct fishes

CLASS 2. CHONDRICHTHYES
Ex. Sharks, rays and skates.

CLASS 3. OSTEICHTHYES
Ex. Catfishes and lung fishes

Superclass 2. Tetrapoda

v

v v v
CLASS 1. AMPHIBIA CLASS 2. REPTILIA CLASS 3. AVES CLASS 4. MAMMALIA
Ex. Frogs, toads, salamanders. Ex. Lizards, snakes, Ex. Birds

turtles and crocodiles.

Ex. Duckbill, bats, dogs, cats,
elephant, buffalow, man.
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Class 3. Osteichthyes. Bony fishes. Skin with
cycloid or ctenoid scales. Gill-slits covered by
an operculum.
Ex. Perch, catfish, ganoids and lung-fishes.

Superclass 2. Tetrapoda. Paired limbs, lungs,
cornified skin, and bony skeleton. Amphibious
and terrestrial vertebrates.

Class 1. Amphibia. Skin moist, soft, glandular and
without external scales. Cold-blooded.

Ex. Frogs, toads, salamanders.

Class 2. Reptilia. Skin dry, with external scales or
scutes. Cold-blooded.

Ex. Lizards, snakes, turtles and crocodiles.

Class 3. Aves. Skin covered with feathers. Forelimbs
form wings. Warm-blooded.

Ex. Birds.

Class 4. Mammalia. Skin covered with hairs. Females
have milk glands to suckle young. Warm-
blooded.

Ex. Mammals, such as duckbill, bats, moles,
dogs, cats, elephant, horse, lion, cow, monkey,
buffalow and man.

Types of Practical Work

Practical work in Zoology helps to understand
various aspects of animals both structurally
and functionally. In most of the universities
the practical work pertaining to Zoology
includes :

(1) Microscopic preparation of slides.

(2) Mountings.

(3) Culture of animals.

(4) Study of prepared slides.

(5) Study of museum specimens.

(6) Major and minor dissections.

(7) Experimental Biochemistry and Physiology.
(8) Experimental Ecology.

(9) Preparations of Fixatives and Stains.

(10) Experimental Endocrinology.

(11) Study of Embryological Slides.

(12) Osteology.

(13) Experimental Cytology.

(14) Viva-voce.



Study of Museum
Specimens

Museology

Chordates have countless animals. Only a few
amongst many are studied as type specimens. The
smaller animals are preserved wet in 5 to 10%
formalin solution or in 90% alcohol while the larger
animals are stuffed and kept dry in almost all
museums of Zoology departments. The collection,
preservation and maintenance of museum is called
as Museology. Various specimens kept in a museum
fall into following categories :
(1) Formalin preserved specimens
(Wet preservation).
(2) Dry specimens (Dry preservation).
(3) Stuffed animals (Taxidermy).
(4) Mounted specimens
(Dry preservation of skeleton, etc.).
Before studying museum specimens, it is
essential to know about collection and preservation
of various specimens.

in jars

Collection

Animals are collected in various ways such as :
1. Catching by hand. Small terrestrial and
fresh-water animals can be caught with hands. Wear

post-mortem hand gloves while catching small
animals.

2. Netting. Most of the aquatic animals
(frogs, fishes, etc.) are collected by fine-meshed or
coarse-meshed nets. Fishes of fresh-water and sea
water are always collected by different kinds of
nets.

3. Digging and draining. Most of the
burrowing animals, like Amphioxus, can be collected
by digging and draining or seiving the sand.

4. Trapping. For the small rodents and
carnivores, different types of traps are employed.
For instance, common house traps (Chuhedan)
for house mouse. Traps may be steel traps, wooden
traps and wonder traps. Keep some bait inside
the trap. For example, in wonder traps for
black rats, are kept small pellets (baits) made by
mixing besan (gram flour) with musturd oil. In house
traps for rats, small pieces of bread or chapati are
kept.

5. Shooting. Specimens like snakes, birds, fast
running rodents and carnivorous mammals are
collected by shooting with a small gun or pistol.
Collect these animals in bags made up of canvas
cloth.
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Preservation

After collection, bring the animals to laboratory and
preserve them either by wet method or dry method.

[I] Wet preservation

The preservation of animals in formalin or 90%
alcohol is called as wet preservation.

1. Requirements. Formalin, glycerine, chalk,
copper sulphate, 90% alcohol, thread, rectangular
glass plates, backelite specimen jars of different
sizes, glass jars of different sizes (100 cc, 250 cc,
500 cc, 5000 cc and 10,000 cc), wooden boards
and printed labels.

2. Procedure for wet preservation. Prepare
5% formalin stock solution (100 cc of distilled water
+ 5 cc of formalin). Add 5 cc of glycerine. This
formalin solution acts as a fixative as well as a
preservative.

For preserving specimens, for example a living
frog, first anaesthesize it with chloroform in a jar.
When fully anaesthesized, wash and inject some 5%
formalin solution into its thigh muscles and in
thoracic region. Make a small slit in the abdomen
and mount the frog on a glass plate with ventral
side facing yourself. Tie the frog at forelimb and
hind limb places. Transfer the mounted frog in a
backelite jar and fill it with 5% formalin solution.
Close the mouth of jar with a glass plate and seal
the cover of the mouth to prevent evaporation of
formalin. Put a label depicting date of collection,
Pplace of collection and classification.

(II] Dry preservation

Mostly birds and small rodents are preserved after
drying them. Dry preservation can be done by two
methods.

1. Case-skin mount. Good for small rodents
such as rats. For example, take a black rat and
anaesthesize it with chloroform. When fully
anaesthesized, make a mid-ventral incision on abdomen
and thorax and also mid-ventral incisions along both
the limbs. Carefully remove the skin, treat it with
borax solution and then spread over a wooden board.
Stretch the skin, limbs and tail with dorsal surface
facing you. Let the skin dry. Label the dried specimen.

2. Taxidermy. In this process, three-
dimensional view is maintained by stuffing the
animal with cotton or saw dust mixed with chalk

and copper sulphate. For example, take a living
parrot and anaesthesize it with chloroform. When
fully anaesthesized, keep it in a dissecting tray. Make
a vertical incision along the mid-ventral abdominal
axis and carefully remove internal organs. Remove
muscles and bones of the fore and hind limbs. Fill
the gap by packing it with cotton mixed with chalk
and copper sulphate. Let the bird dry. Classify and
label the specimen. The label must contain date of
collection, place of collection and name of specimen.
Let the specimen become completely dry and then
keep it in museum.

Dried articulated and disarticulated skeletons,
such as those of fish, frog, snake, Varanus, fowl,
etc., are mounted on wooden board, with
classification and labelling.

Collection and Preservation in
Chordate Groups

The process of collection and preservation is
described in different chordate groups, as follows :

[1] Urochordates
Herdmania, Ascidia, Pyrosoma, etc.

1. Collection. Sessile tunicates (Herdmania) can
be collected by careful digging along the substratum.
The pelagic tunicates (Pyrosoma) are collected by
netting.

2. Preservation. By wet method. Wash the
specimens in water and then transfer in glass jars
containing 5% formalin solution. Seal, classify, write
date of collection and place of collection.

[1I] Cephalochordates
Amphioxus (= Branchiostoma)

1. Collection. Amphioxus lives in sand, locate
them by digging. Collect them by seiving the sand
in course mesh sieve.

2. Preservation. By wet method.

Fishes
Scoliodon, Labeo rohita, Hippocampus, etc.

(1]

1. Collection. Both fresh-water and marine fishes
can be collected by a variety of coarse mesh nets
specially designed to catch fishes. Transfer them in
a large container.

2. Preservation. By wet method as described
earlier.
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[IV] Reptiles
Snakes, Wall lizard, Turtles, etc.

1. Collection. Use canvas bags to collect reptiles.
Snakes can be collected by expert snake catchers
by hooked stick. Wall lizards can be collected by
sudden pressing them with stick or towl and catching
them by a large forceps. Collect small turtles by
netting.

2. Preservation. Wet preservation. Procedure
as described earlier in case of frog.

[V]1 Birds
Parrot, Pigeon, Sparrow, Koel, etc.

1. Collection. Collect birds by trapping and
shooting with 0.410 shotgun in canvas collecting
bags.

2. Preservation. Dry preservation by taxidermy
as described earlier.

[VI] Mammals

Mammals comprise diversified groups. Favourite
museum specimens are small rodents and carnivores
such as mice, black rats, squirrels, weasels and
shrews.

1. Collection. Collect mammals by steel traps,
wonder traps (for Black rats) and mole traps.

2. Preservation. Dry mounting by case skin
mount or taxidermy as described earlier. Label the
specimen and keep in museum.

Arrangement and
Care of Specimens in Museum

(1) Classify all the specimens.
(2) Keep specimens in different shelves according
to classification and type.

i

(3) Regularly examine both wet and dry specimens.

(4) In case of wet preservation, immediately replace
formalin if it is lost.

(5) Always use post-mortem gloves while collecting
and preserving the specimens.

(6) Keep exhaust fans on while working in
museum.

Instructions to
Draw Museum Specimens

(1) Before leaving home for Zoology practical
laboratory, check that you are equipped with
a Zoology practical exercise book, a text book
of practical Zoology, H.B. pencil, pencil
sharpener, pencil eraser (venus rubber) and a
piece of soft cloth.

(2) Try to obtain advance information about the
museum specimens to be drawn so that you
come prepared for their study.

(3) Special care should be taken to give a very
correct proportion about the dimensions
(length and breadth) of the specimen.

(4) Usually draw only 2 diagrams on one page,
but these should be of the same class.

(5) Classification should be written on the right
top of the diagrams.

(6) Line diagrams only should be drawn.

(7) Shading should be avoided as far as possible.

(8) Important features must be exhibited in the
diagrams.

(9) Each diagram must be fully labelled with the
help of the book. The labelling should be
horizontal.

(10) Write both zoological and common names of
each specimen below the diagram.
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SUBPHYLUM 1. HEMICHORDATA

Natural history

Hemichordates are small soft-bodied creatwres, living singly or
in group on sandy and muddy sea bottoms or in open water.
The body and coelom are divided into three regions with paired
gill-slits and nervous tissue in both dorsal and ventral epidermis.
Certain tissue as an anterior projection from mouth cavity was
formerly interpreted as a notochord and thus placing the group
with phylum Chordata. Recent studies cast doubt on such
interpretation and so-called earlier notochord is termed the
buccal pouch. Now this group is placed under independent
phylum Hemichordata. Between hemichordates and chordates
there are resemblances in the pharyngeal gill-slits and the collar
cord of the nervous system— its origin form dorsal epidermis.
The embryo and early larvac of hemichordates and asteroid

echinoderms are much alike in ciliated bands, digestive tracts,
form, derivation of anus from blastopore (deuterostome) and
enterocoelous coelom. The above features strongly suggest a
common origin.

Classification

Phylum Hemichordata is divided into 2 classes :
Class 1. Enteropneusta — burrowing animals.

Ex. Balanoglossus, Saccoglossus. Ptychodera.
Class 2. Pterobranchia - encased body

Order 1. Rhabdopleurida.

Ex. Rhabdopleura.

Order 2. Cephalodiscida.

Ex. Cephalodiscus, Atubaria.

1. Balanoglossus

Classification :

Phylum.............. Hemichordata -
[ 6 F:T-CE— Enteropneusta -
GenusS...eeeeenenee (i) Balanoglossus — Acorn worm.

(if) Glossobalanus (Tongue worm)

Marine, enterocoelous coelomate. Notochord confined to head region.
Several gill-slits, intestine straight, solitary.

Geographical distribution : World-wide or cosmopolitan.

Habit and habitat : It is a marine animal, adapted for burrowing life in the sandy bottom. The animal
lives inside the U-tubes (tubicolous). Most of them live in shallow water but a few go deeper upto
approximately 15,000 feet. They burrow slowly by soft proboscis.

Comments :

(1) Balanoglossus is commonly called as ‘Acorn worm.’ It lives in a U-shaped burrow and at one
opening of burrow fecal castings may be seen. U-tube burrow at other end has opening for anterior

end and also another additional opening.

(2) It measures 10 cm to 2.5 meters, depending on the species.

(3) It is bilaterally symmetrical, triploblastic deuterostome with worm-shaped body divisible into three
regions—anterior proboscis or prosoma, middle collar or mesosoma and posterior trunk or metasoma.

(4) Proboscis is conical, collar is funnel like, while trunk is cylindrical.

(5) Proboscis contains heart vesicle, central sinus and buccal diverticulum. It has thick muscular body
wall and its cavity or coelom opens to the exterior by the proboscis pore.

(6) Collar contains the mouth and collar coelom which opens by a pair of collar pores on dorsal

surface.

(7) Trunk region contains most of the internal organs, such as pharynx, gonads or hepatic region.
Pharynx and gonads constitute branchiogenital region. Posteriormost part is abdomen.

(8) Branchio-genital region is composed off : (i) genital wing having gonad (ii) branchial region
containing paired gills and (iii) hepatic region having hepatic caecae.

(9) Alimentation is complete and circulatory system usually contains contractile sac of heart.

(10) Sexual dimorphism. Fertilization external and development includes tormaria larva. It possesses

power of regeneration.
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Fig. 1. Balanoglossus. A. Animal inside the tube, B. Entire animal.

Special features : Balanoglossus and allied forms have phylogenetic importance. Certain tissue in the form
of anterior projection from the mouth cavity was formerly interpreted as a notochord and thus placing
this group within the phylum Chordata. Recent studies show such structure mainly as buccal pouch
and now the hemichordates are not included with the chordates but as separate phylum Hemichordata.
It shows affinities with (i) Chordates (Bateson, 1885), (ii) Echinoderms (Metshinkoff, 1869), and
(iii) Annelida (Spangel, 1893). Gill-slits, nerve cord and the so-called notochord are identical with
chordates. Hyman (1959) objected its so-called notochord. Blastopore, ciliated bands and enterocoelus
coelom are common features both in Hemichordates and Echinoderms. It resembles with Annelids also
in having segmented body. It may be concluded that invertebrate features out weigh the chordate
features and hence hemichordates are included in invertebrates but under separate Phylum Hemichordata.

Identification : Since the specimen contains short proboscis and all above features hence, it is Balanoglossus.

2. Saccoglossus

Classification : Same as that of Balanoglossus.
Genus.............. Saccoglossus

Geographical distribution : It is found in New Zealand, Australia, Indopacific and Atlantic coasts and
North America.

Habit and habitat : It is marine, burrowing and tubicolous animal. These burrow in sand flats near low
tide, line, living in semipermanent tunnels lined with mucous secretions. The mouth, which apparently
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Fig. 2. Saccoglossus. A. Worm in its burrow, B. Entire animal out side 1its burrow.

cannot be closed, lies ventrally between the proboscis and collar. As the worm burrows much of the
sand is swallowed.

Comments :

(1) It is vermiform hemichordate.

(2) Body regionated into proboscis (prosoma) collar (mesosoma) and trunk (metasoma).

(3) Proboscis is exceptionally longer than any other enteropneust.

(4) Collar slightly overhangs the beginning of trunk, covering three of four gill-slits.

(5) Trunk is differentiated into three regions. In the anterior part numerous pairs of gill-slits open
externally near the mid-dorsal line. Middle part has gonads which are grey in female and yellow in
male. Posterior region has only posterior part of intestine and tapers gradually to anus.

(6) Hepatic sacculations and genital ridges. So well developed in Balanoglossus, are absent.

(7) Synapticulae are absent in pharynx and such tongue bars hang freely in gill-slits.

(8) Its affinites etc., are similar to those of Balanoglossus.

Identification : Since the specimen has long proboscis and all above features, hence it is Saccoglossus.

3. Rhabdopleura

Classification :
Phylum.............Hemichordata - Marine, enterocoelous. Notochord confined to head region.
Class....ceereensne.. Pterobranchia - Small hemichordates with encased body. U-shaped intestine.

. Rhabdopleurida - Colonial, no gill-slits; 1 gonad.
Genus........e.e.... Rhabdopleura

Geographical distribution : It is mainly found in southern hemisphere especially resported from Norway
and Ireland coasts.

Habit and habitat : It is a marine and colonial hemichordate, found 5 to 6 meters deep. The colony is
formed on hard substratum and also in association with mollusc shells, bryozoans and tunicates.
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Fig. 3. Rhabdopleura. A. Part of Colony, B. Magnified Zooid.

Comments :

(1) Colony consists of zooids enclosed into erect tubes which are much more elongated than zooids.

(2) Colony contains erect coenoecium extended zooids, contractile stalk, decumbent coenoecium, retracted
zooids, pectocaulus and young buds.

(3) Each zooid is composed of stalk, trunk sac, oral lamella, pigment stripe, cephalic shield, arms and
tentacles.

(4) There is a lophophore with one pair of arms, one gonad, but without gill-slits.

(5) Alimentary canal is U-shaped.

(6) Most of the zooids are sterile, but male and female specimens may be observe.

(7) Sexes united. Development includes a free-swimming larva.

(8) Zooids are formed by budding, but the buds do not break off from the stolon and remain permanently
attached to form a colony.

Special features : Rhabdopleura is a colonial hemichordate with organic continuity between individuals
that are produced by a sexual budding from one individual.

Identification : Since the specimen contains extended zooids and all above features, hence it is Rhabdopleura.

4. Cephalodiscus

Classification :
Phylum.....cccuese Hemichordata - Marine enterocoelus coelocomate, Notochord confined to head region.
Class... ....Pterobranchia - Small hemichordates with encased body. U-shaped intestine.
Order.. ...Cephalodiscida - Solitary or colonial, 2 gill slits, 2 gonads.
Genus......cueeead Cephalodiscus

Geographical distribution : Cephalodiscus is found in antarctic and sub-antarctic region and restricted to
archibenthal and sub-littoral zones. It has been reported from India, Japan, Sweden, Borneo, Malayasia,
Archipelago and Pacific Ocean.
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Fig. 4. Cephalodiscus. A. Part of Colony, B. One Zooid magnified.

Habit and habitat : It is a marine colonial animal, found at a depth of 50 to 60 meters. The animal was

first discovered by Challanger (1876) at a depth of approximately 245 fathoms in Magellan Strait.
Antarctic and Indian oceans have abundant number of this animal.

Comments :

¢y

()
3

C))
&)

6
Q)

®
®

Colony of Cephalodiscus is composed of several unconnected animals, or zooids, which are enclosed
in a common case known as coenoecium.

Zooids have no organic connections with each other, but they can move freely in the chambers.
Zooids are microscopic and differentiated into protosome or cephalic shield, mesosome or collar and
trunk.

Protosome or probeoscis is flexible and contains heart, buccal diverticulum and the central sinus.
Protosome is shield-shaped and continuous with collar, which bears two groups of bilaterally arranged
arms which contain tentacles.

Trunk is divided into anterior sacciform part, containing alimentation and genital organs, and posterior
slender adhesive stalk. Anus is present ventrally.

Digestive tube is U-shaped.

Breeding seasonal, sexes are separate.

A sexuval reproduction takes place by the budding of the stolon. New individuals detach for free
existence but maintaining colonial relationship.

Special features : Zooids or individuals separate but aggregated into a common housing.
Identification : Since the specimen has coenoecium and all above features, hence it is Cephalodiscus.
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SUBPHYLUM II. UROCHORDATA

Natural history

The urochordates are commonly known as sea squirts. Aristotle
(384-322 B.C.) described a simple ascidian and called it Tethym.
The adults do not have notochord and the body is covered with
the test containing branchial and atrial openings. Tunicates
inhabit sea from polar oceans to the tropics, mostly in shallow
shore water, but some upto the depths of 5 km. Some are free-
living, others after a short free-life attach to rocks, shells, wharf-
piling or ship hulls. They vary in size from microscopic to a
foot in diameter. Variously coloured forms are found. They have
about 2000 species, of which 100 are pelagic. Reproduction is
sexual and asexual. The group name refers to the self-secreted
‘tunic’ or sac-like covering over the body. The best known
tunicates are sea squirts or ascidians.

Classification
Sub-phylum I. Urochordata (Tunicata)

1. Notochord and nerve cord present only in tadpole-like
larva.

2. Body sac-like containing thick leathery covering or test,
hence called tunicates.

Class 1. Ascidiacea

1. Sessile tunicates with scattered muscles in tunic.
2. Gill slits numerous.
Ex. Herdmania, Ascidia, Ciona.

Class 2. Thaliacea

1. Chain tunicates.
2. Tunic with circular muscle bands.
Ex. Pyrosoma, Doliolum, Salpa.

Class 3. Larvacea

1.  Minute forms.
2. Tunic temporary.
3. Gill slits 2.

Ex. Oikopleura.

5. Ascidia

Classification :

Chordata
...Acraniata
...Urochordata
... Ascidiacea

Lilil

Dorsal tubular nerve cord, gill-slits and notochord present.

No head, cranium or brain.

Marine. Body covered by a thick test. Notochord present only in larval tail.
Test with scattered muscles. Many pharyngeal gill-slits. Bottom-dwelling.
Neural gland ventral to nerve ganglion. Gonad one.

Geographical distribution : Ascidia is commonly found in cold temperate regions.
Habit and habitat : Ascidia is solitary, marine and sedentary urochordate inhabiting shallow water but

some occur deep upto 5500 metres.
Comments :
(1) Commonly called as sea squirts.

(2) Shape of body short and cylindrical with a broad base attached to rocky substratum.

(3) Test translucent, wrinkled and brownish in colour. Below test is mantle.

(4) Anteriorly body contains eight-lobed terminal branchial siphon and six-lobed sub-terminal atrial siphon
having mouth and anus, respectively. Mouth is surrounded by 50-100 tentacles.

(5) Branchial siphon leads into pharynx which is perforated by stigmata. Pharynx contains endostyle.

(6) Dorsal tubercle separated from the nerve ganglion neural gland and membranous dorsal lamina.

(7) Alimentary canal consists of mouth pharynx, stomach, intestine, rectum and anus.

(8) Gonads, gonoduct and gonopore distinct.

(9) Monoecious. Ovary, testes in the same animal. Reproduction sexual. Oviparous. Metamorphosis

retrogressive.
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Fig. 5. Ascidia : Partly dissected to show anatomy.

Special features : There are some compound ascidians in which individuals are buried in a common test.

The development includes tailed larva exhibiting typical chordate characters having notochord, nerve
cord, etc. Kowalewsky (1886) carefully studied the development of larval ascidians and brilliantly
demonstrated true position of the group among chordates. The tunicates are best understood by studying
first free-living larva of an ascidian, than the adult. The larva shows chordate characters but same are
absent in adult and others are modified to sessile mode of life. Compound ascidians reproduce asexually
by gemmation and also produce eggs and sperms for sexual reproduction.

Identification : Since the animal contains lobed siphons and all above features, hence it is Ascidia.

6. Ciona

Classification : Same as in Ascidia.

GenuS....uucveenee. Ciona

Geographical distribution : Ciona is a common mono-ascidian found in shallow waters.
Habit and habitat : Solitary and sedentary animal found in shallow waters attached with rocks.
Comments :

1)
3
3
“4)

Ciona resembles with Herdmania and measures 9 to 12 cm in length.

Body of the animal cylindrical, tubular, transparent and longer than broad.

It contains 8-lobed branchial siphon and 6-lobed atrial siphon anteriorly.

Branchial and atrial siphons contain mouth and atriopore respectively. Tentacles present at the base of
branchial siphon. One left side nerve ganglia present.
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(5) Body covered by a transparent test and through the annular muscles mouth
test, prominent thick longitudinal muscle bands can
be seen. Below test is mantle.

branchial
siphon

(6) Alimentary canal is complete, U-shaped and consists nerve gangfion By v b i tentacles
of pharynx, oesophagus, stomach and intestine and atriopore pulpudpnae o rr:ght |
. . . . . . . retr ryn
it lies in the epicardial cavity. Heart is surrounded \ = o e opbaané' gea

by pericardium.

(7) Different parts of gut occupy the same topographical \\\\ -] pharynx
parts as that in Herdmania. The gill-slits are .. siphon \L
rectangular. The dorsal lamina present. Intestine ] ondostyle
contains typhlosole. Running parallel with the dorsal lamina A - -
endostyle are right and left ciliated bands which
continue posteriorly as retropharyngeal bands. genital pores o

(8) Gonads lie in the loop of intestine. Gonads open by anus 1= ] Irg:gsggllgnal
genital pore through the genital duct. 1 1

(9) Longitudinal muscle bands are clearly seen.

(10) Fertilization external and the floating egg develops genital duct
into an Oikepleura-like larva which settles and left . test
undergoes metamorphosis to change into adult. retrop;:r:gngeal / 1

Special features : Ciona is hermaphroditic and
protogynous. The blood of Ciona is rich in a green oesophagus intestine
pigment, called as haemovanadin, containing heart /
vanadivm produced by vanmadocytes. The pigment ' \,\-‘_._;.4 gonad
probably does not take part in oxygen transport. Ciona pericardium ,
intestinalis is the common species. ﬁ.‘ mantle

. . . . . . T stomach
Identification : Since the animal contains thick longitudinal

muscle bands and above features hence, it is Ciona.

Fig. 6. Ciona.

7. Herdmania

Classification : Same a in Ascidia.
Genus......cccevennee Herdmania

Geographical distribution : Different species of Herdmania (=Rhabdocynthia) are widely distributed in
the Pacific, Atlantic and Caribbean seas, besides Indian Ocean.

Habit and Habitat : Solitary, sedentary and sometimes living as commensal in association with
gastropod shells, specially over Xancus pyruns (Shankh) and Xancus angulatus (Conch).

Comments :

(1) It is commonly called as Monoacidian or Sea squirt. Das S.M. (1936) wrote a memoir on this
animal.

(2) It is more or less like a purse or large oval potato, measuring 6.5 to 11.8 cm in length and 5.2 to
6.9 cm in breadth.

(3) Body dark brown, reddish brown or yellowish brown in colour and regionated into soft body
proper and foot.

(4) Foot large, dirty, rough, leathery and with a number of foreign objects. It forms one-third of the
body.

(5) Body enclosed in a thick, tough and supporting transparent test or tumic in the form of a thick
translucent protective investment meant for respiration and reception of stimuli. It is composed of
polysaccharide, called as tunicin, and protein. (z-21)



I 16 Study of Museum Specimens
I

(6) Without cutting the animal open at the free end, ANTERIOR DORSAL
body is drawn to form 1.0 cm long branchial
or incurrent siphon and 1.5 cm long atrial or
excurrent siphon. The incurrent opening of branchial

branchial aperture atrial aperture

mouth is somewhat laterally placed, while the “siphon atrial

excurrent opening is directed upwards. Branchial ~_Position of siphon
. . body inside

and atrial apertures are found on branchial and the test

atrial siphons respectively.

(7) Body proper lies within test.

(8) Herdmania is hermaphroditic and
protogynous.

(9) Fertilization external. Development includes a
fully formed larva, called ascidian tadpole larva.
It contains all the chordate characters i.e.,
notochord and nerve chord, etc.

(10) Metamorphosis is retrogressive in which
notochord, nerve cord, tail and tail fins are
degenerated. By the time adult is formed, all
chordate characters disappear.

Special features : Herdmania in adult form is devoid
of any chordate characters which are exhibited
only by its tadpole larva. Animal has also a
peculiar symmetry; branchial aperture marks the Fig. 7. Herdmania.
anterior end and opposite end is the posterior
end. The atrial aperture indicates dorsal side and the area diagonally opposed to it represents ventral
side. Such abnormal symmetry is brought about by metamorphosing larva into sedentary adult.

Identification : Since the animal contains soft transluscent body and atrial and branchial apertures, at the
same level and all above features, hence it is Herdmania.

body
proper

VENTRAL ),

8. Pyrosoma

Classification :

- Dorsal tubular nerve cord, gill-slits and notochord present.
- No head, cranium or brain.
- - Marine. Body covered by a thick test. Notochord present only in larval tail.
Class...cccesessaseres Thaliacea - Test with circular muscle bands. Free-living, pelagic.
Order. . Pyrosomida - Compact tubular colony. No larva. Muscle bands at end of body.
Genus.....cocsuresese Pyrosoma

Geographical distribution : Pyrosoma is distributed in tropical and sub-tropical regions.

Habit and habitat : Pyrosoma is pelagic, marine, colonial and bioluminescent urochordate, found at a
depth of 500 meters. A few forms are abyssal.

Comments :

(1) It is a thimble-shaped hypopleustonic colony, 25 cm to 1 metre in length and consists of several
individuals, called blastozooids, embedded in a common test having test processes and terminal
opening.

(Z-21)

POSTERIOR
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(2) Colony floats horizontally and is like a balloon cylinder. Zooids are arranged in the wall of the
cylinder.

(3) Branchial and atrial apertures are at opposite ends. Branchial openings or mouths of individuals or
z00ids open to the outside, while atria open into a common cloaca with a terminal outlet, from which
a continuous jet emerges.

(4) Colony moves by a jet propulsion. Rhythmic contractions of muscular bands in the body wall cause
ejection of water through pharynx and atrium with sufficient force to propel the organism.

(5) Each zooid consists of a large branchial sac with endostyle and dorsal lamina, neural complex,
heart and atrium.

(6) Branchial sac contains 50 gill-slits divided by internal longitudinal bars. Endostyle communicates
with peripharyngeal band, retropharyngeal band and dorsal lamina. Intestine makes a loop around
stomach and ends into atrium. Heart is ventral. Lobed testis is found behind ovary.

(7) Close to the mouth of each zooid arises a tongue-like process of the test, called as buccal appendage.
Other structures seen are testes, anus, stomach, oesophagus intestine, atrial muscles, stigmata,
mass of mesodermal cells, dorsal tubericle, muscle fibers, luminous organs and tentacles.

(8) Hermaphroditic. Reproduction sexual and asexual.

(9) A single fertilized egg develops within blastozooid and gives rise to asexual oozooid. It gives stolon
that forms 4 ascidiozooids or tetrazooid which degenerates and gives rise to cyathozooid. It is
enclosed in a test and by repeated budding forms a colony.

(10) Asexually colony multiplies the number of zooids by direct stolon budding, producing blastozooids.

buccal appendage

test processes tentacles /\ mouth

[)‘{ Yy muscle fibers g branchial
AP «_,’ . = aperture
AL 44 luminous organ SR tost

s 2 — e
“ 1447 dorsal tubercle - actoderm
JeTVE i _
Y 4 7 p"e‘iri’;:a?;‘:g:‘;:‘ endoderm
MR P J&:
"ol ‘4’ 4 S 1 endostyle
;‘\‘A‘; 4:' dorsal lamina ("
VA 447 blastozooids branchial sac
mass of k heart
mesodermal ea
cells 3 (-
! stolon
stigmata ; ) buds

o =N
oesophagus -E—

N QIENE
stomach . §
atrium ——“—
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testis

terminal
opening

intestine

anus  trial aperture cloaca
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Fig. 8. Pyrosoma. A. Colony, B. Single zooid.
Z-20
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Special features : The most outstanding characteristic of the creature is the shining of powerful light
without heat, a phenomenon called as bioluminescence. Animal produces light on stimulation and
when all colonies produce light, the entire area is illuminated as much as one can read the book. Light
is produced by bioluminescent cells, which contain curved inclusions. According to some, these
bioluminescent cells contain luminescent symbiotic bacteria. However, in any case, light is emitted by
the chemical interaction between two compounds, luciferin and luciferase, in the presence of moisture.

Identification : Since the animal contains opposite branchial and atrial siphons with thimble-shaped colony
and above features, hence it is Pyrosoma.

9. Doliolum

Classification :

Dorsal tubular nerve cord, gill-slits and notochord present.

No head, cranium or brain.

Marine. Body covered by a thick test. Notochord present in larval tail.
Test with circular muscle bands. Free-living, pelagic.

Complete ring of muscle bands or cyclomyaria present.

LidLll

Geographical distribution : Doliolum is distributed in tropical and sub-tropical surface water.

Habit and habitat : Doliolum is a marine, pelagic, free-living and selitary tunicate swimming by forcing
water out of atrum after each powerful muscle contraction.

Comments :

(1) Doliolum is commonly called as chain tunicate. It measures 1 to 1.5 cm.

(2) 1t shows polymorphism and exists in two phases : (i) gonozooid or solitary phase, and (ii) oozooid
or gregaria phase.

(3) Fully grown oozooid has a barrel-shaped transparent body, a large mouth, branchial and atrial
apertures at opposite ends and 8 complete muscle bands. Body covered by test and below test is
mantle : (i) Edges of above lobes contain sensory lobes, 10 on branchial and 12 on atrial side,

ganglion and nerve pharynx  mantle
ciliated pit

inhalent aperture

sense cell

exhalent aperture

ciliated groove

endostyle heart intestine

Fig. 9. Doliolum. Oozoid.
(Z-21)
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(ii) Mouth leads into pharynx with a few stigmata. It has ventral endostyle, and peripharyngeal
bands. Viscera consists of oesophagus, stomach, intestine, digestive gland, heart and neural complex,

(iii) Oozooids reproduce asexually by stolon budding.

(4) Life-cycle is peculiar consisting of 1. Sexual form 2. Tailed larva developed sexually 3. First asexual
form 4. Second asexual forms (Phorozooid) developed on cadophore and buds developed on stolon.

(5) The animal moves through water by jet propulsion. The contraction of the muscle bands drives water
backwards out of atrial sac and so propels the animal.

(6) Gonozooid can be differentiated from oozooid in having 12 and 10 sensory lobes in branchial and
atrial openings, 8 muscle bands, cadaphore and otocyst absent and with testis and ovary.

Special features : Doliolum is a favourite tunicate. The fertilized egg develops into a free-swimming tailed
larva somewhat like that of an ascidian. The larva metamorphoses into a barrel-shaped adnit ‘nurse’
stage that by asexual reproduction gives rise to several individuals. Some even produce sperm and ova.

Identification : Since the animal contains 8 complete circular muscle bands and above features, hence it
is Doliolum.

10. Salpa

Classification :

Chordata
..Acraniata
Urochordata

Dorsal tubular nerve cord, gill-slits and notochord present.

No head, cranium or brain.

Marine. Body covered by a thick test. Notochord present in larval tail.
Test with circular muscle bands. Free-living, pelagic.

Incomplete muscle bands. No larva.

dididd

Geographical distribution : Salpa is commonly found in tropical waters.

Habit and habitat : Salpians are highly modified and peculiar tunicates, living in open sea with specialized
reproduction. They are found on surface and down to depths of 200 meters.

Comments :

(1) Body of the animal is cask-shaped, measuring 1 to 8 cm in length and covered by a thick test. The
branchial and atrial apertures are at opposite ends. Posteriorly the test in produced into two tail
processes. Below test in mantle.

(2) Salpa exhibits polymorphism and exists in two phases : (i) oozooid or asexual phase, and
(ii) blastozooid or sexual phase or aggregate type. Two phases are very much alike, but oozooids are
smaller in size and having lesser number of muscle bands. Sexually produced Salpa is called as
solitary type or oozooid, while alternate generation produced by budding is called as aggregate type
or blastozooid.

(3) Typical oozooid consists of branchial and atrial apertures at opposite ends. A ciliated funnel is present
on dorsal side. Nerve ganglion, dorsal lamina and pharynx which has endostyle, peripharyngeal
band gill present.

(4) Oesophagus, stomach, intestine and gonad constitute a compact mass along the postero-ventral side
which is called as visceral nucleus. Muscle bands incomplete.

(5) A stolon originates from ventral side and it carries endostylic and mesenchymal extensions. Stolon
produces buds or blastozooids.

(6) Blastozooid is a sexual phase, having paired testes and a single ovary.

(7) Blastozooid is protogynous. Fertilization is internal. Ovam gives rise to a single sexless free oozooid.

(8) Important character of the animal is locomotion by propelling mechanism in which active muscle
bands contract and inturned water is ejected through atrial pore.

Special features : Sexual and asexual generations alternate a single adult asexually produces several
hundred individuals connected to one another. Small fragments of such a chain consisting of several
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animals, sometimes break loose from parent. Both connected and separated individuals reproduce
sexually. Each individual produces one or several eggs that remain connected to parent by a placenta-
like structure, analogous to that of higher chordates where the maternal and embryonic circulation are
closely related during development. The hatching egg becomes asexual form.

Identification : Since the animal contains chain of buds, test processes, incomplete muscle bands and
above features, hence it is Salpa.

branchial aperture  dorsal tubercle

endostyle

incomplete

muscie
bands

dorsal lamina

epipharyngeal ridge test ectoderm nerve gangtion mouth

stolon nerve cord pharynx \ otocyst sense , organ
visceral oesophagus

nucleus gonopore N b ____K- ciliated funn
mantle PV ¢ i
e B oral glant
g AL "

test

Mgy

endostyle

tes hypopharynge
. ridge
atrial
aperture \anus
blastozooid intestine stigmata
atrial opening
; notochord
test processes striped
lall ganglion  muscle o
tail fin nerve in tail
Fig. 1C. Salpa. Fig. 11. Oikopleura.
11. Oikopleura
Classification :
Phylum.............. Chordata - Dorsal tubular cord, gill-slits and notochord present.
Group...... .. Acraniata - No head, cranium or brain.
Subphylum....... Urochordata - Marine. Body covered by a thick test. Notochord present in larval tail.
ClasS...cceesecninens Larvacea - Minuate. Tunic temporary. 2 gill-slits.
(675111 CHn Oikopleura

Geographical distribution : Oikopleura is widely distributed in open sea.

Habit and habitat : Oikopleura lives in upper levels of the sea and swims by contractions of the bent
tail. Some are brilliantly pigmented (coloured) with orange or violet and when abundant, may colour
the water. It is a neotenous and planktonic tunicate.
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Comments :

(1) Oikopleura is minute and microscopic measuring about 2 mm.

(2) Animal lives in a ‘house or test’ made by secretion from a special part of the skin, called as
oikoplastic epithelium. Body wall contains test and ectoderm.

(3) It has larva-like appearance comprising body, tail and persistent notoecherd.

(4) Body narrows towards mouth and expands posteriorly dorsoventrally. The caudal appendages have
undergone torsion of 90°. ‘

(5) Tail is a broad structure, which rests at an angle to the rest of the body. It has netochord, nerve
cord, broad tail fin and 7 to 12 striped muscle cells.

(6) Movement of the tail produces water current. Food particles are filtered by an elaborate arrangement
in the house. Water enters into house by a pair of posterior filtering windows and is passed through
filter pipes in front of mouth. Minute flagellates are sucked by mouth.

(7) Dorsal lamina and tentacles are absent. Otocyst present.

(8) Mouth leads into alimentation comprising of pharynx, oesophagus, stomach and intestine. Pharynx
has gill-slits opening to outside. The food consists of microorganisms. Sense organs, oral gland,
otocyst, tail ganglous, atrial opening muscle bonds epipharyngeal ridge, otocyst, epipharyngeal ridge.

(9) Protandrously hermaphroditic, kidney-shaped two testis. Left testis encloses, ovary.

(10) Internal space filled by haemocoelomic lacunae having blood circulation by a transport heart.

Special features : The general structural organization resembles with a typical ascidian tadpole and it can

be very safely concluded that these forms have arisen from tunicates by the acceleration of the fate
of development of alimentation and reproductive systems, so that the metamorphosis and the adult
stage are omitted and it shows phenomenon of neoteny or paedomorphosis. The anatomy of the
animal suggests that larvaceans are not like the ancestral chordates but are neotenic descendants of
the sessile ancestors resembling Urochordata.

Identification : Since the animal contains peculiar body with persistent tail having notochord, etc. and

above features, hence it is Oikopleura.

Natural history

Amphioxus, a small superficially fish-shaped chordate, constitutes
subphylum Cephalochordata of the phylum Chordata. It 1s the ”
first chordate adult, of course, very peculiar. Costa (1834) coined

SUBPHYLUM III. CEPHALOCHORDATA

Classification

1. Notochord and nerve cord along entire body and persistent.
2.  Pharynx with numerous gill slits.

the name Branchiostoma. Yarrell (1836) christened 1t as Class Leptocardii
Amphioxus. Although the name Branchiostoma has priority over

Amphioxus but inadequacy of Costa’s description creates doubts 1. Segmented, slender, fish-like lancelets.
regarding validity of the name Branchiostoma. However, the 2.  Bpidermis single-layered, without scales.
name Amphioxus is more famous and familiar to zoologists. 3.  Gill slits many.

There is a single class, Lepfocardii, in the subphylum. Ex. Amphioxus (=Branchiostoma)
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12. Amphioxus lanceolatus or Branchiostoma lanceolatum

Classification :

Phylum.............. Chordata - Dorsal tubular nerve cord, gill-slits and notochord present.
Group....coersersesss Acraniata - No head, cranium or brain.

Subphylum........ Cephalochordata - Notochord along entire body length and persistent.
Class....covrsvenes Leptocardii - Numerous pharyngeal gill-slits.

Genus.... ... Amphioxus (= Branchiostoma)

Species...cssen lanceolatus

Geographical distribution : Widely distributed in temperate and tropical seacoasts.
Habit and habitat : Amphioxus burrows in clean shifting and shallow shore waters leaving only its

anterior end protruded. For most of the times, it remains buried in the sand but in darkness it swims
very rapidly by lashing movements of the tail. It is a ciliary feeder.

Comments :

1
2
3
“4)

&)
6
@)
®)
&)

(10

Commonly called as lancelet.

It was first discovered by Pallas (1778).

Adult is less than 5 cm long and has superficially fish-like structural make up.

Body is elongated, flattened, non-pigmented and pointed at both ends as the name implies. Anterior
end projects forwards as the rostrum.

Dorsal, ventral and caudal fins are low and continuous. There are 2 lateral fins or metapleural
folds. Dorsal fin has fin rays.

Ventral mouth is guarded by oral hood containing oral cirri.

Atriopore is median and ventral. Anus on left side.

Myotomes are arranged on both sides of die body as metamerical blocks of striated muscle fibres
separated by V-shaped partitions called as myosepta or myocommata.

Notochord is an axial skeletal rod extending from anterior to posterior end. Nerve cord lies just
above the notochord.

Gonads 26 pairs, metamerically arranged on pharynx. The two sexes are separate but without sexual
dimorphism.

Special features : Although eyes, nose, ears, jaws and appendages are completely absent, yet Amphioxus

is of special zoological interest, because it shows three distinctive characters of the phylum Chordata
in simple form i.e., presence of notochord, nerve cord and gill-slits. It is considered to resemble
some ancient ancestor of the phylum Chordata. Further Amphioxus shows combination of primitive,
specialized and degenerate features. Primitive features include notochord extending into snout, segmented
myotomes, straight intestine, absence of jaws and paired fins, ciliary feeding and no specialized heart.
The specialized features comprise of elaborate velum and oral hood and several gill-slits. The reduced
brain and sense organs are degenerate features.

Identification : Since the animal contains oral hood, spindle-shaped body and myotomes and above features,

hence it is Amphioxus.

notochord dorsal fin rays dorsal fin myotomes caudal fin

Dt UL L NOOTO00  pRE PR
7, e e ventral fin
oral cirri oral hood gonads metapleure  atriopore ventral fin rays

Fig. 12. Amphioxus.
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SUPERPHYLUM 1V, VERTEBRATA
CLASS CYCLOSTOMATA

(1) Skin without scales. Mouth suctorial. Order 2. Myxinoidea. It includes hagfishes. These bore into
(2) Gills 5 to 16 pairs. the bodies of fishes and live inside until the carcass loses
(3) Skeleton cartilaginous. the entire flesh.

Order 1. Petromyzontia. It includes lampreys which attach to Ex. Myxine, Bdellostoma.

the body of fishes.
Ex. Petromyzon = Lampetra, Huviatilis.

13. Petromyzon

Classification :

Phylum.............. Chordata - Dorsal tubular nerve cord, gill-slits and notochord present.

Group.... ..Craniata - Definite head. Cranium with simple brain present.

Subphylum........Vertebrata - Vertebral column present.

Division.....ccceeeee Agnatha - Jaws and paired appendages absent.

ClasS....cocecnrenrae Cyclostomata - Mouth circular, suctorial, without jaws.

Order.......ceeeucee. Petromyzontia — Mouth with funnel, without tentacles. Nasopharyngeal pouch blind. Gills 7 pairs,

open independently to exterior. Branchial basket well developed.
Genus.....eeseeeee. Petromyzn
Species.....oveneees marinus

Geographical distribution : Petromyzon marinus is found in world-wide sea waters, coastal regions,
streams and lakes of North America, Europe, West Africa, Australia, Chile, Japan, New Zealand,
Tasmania.

Habit and habitat : Petromyzon is found both in salt and fresh-water. They lead an ectoparasitic life on
other fishes, attaching to the body of host by buccal funnel and secreting an anticoagulant for continuous
flow of blood. They are also anadromous i.e., ascending river for spawning. Carmiverous and
predators.

Comments :

(1) Commonly called as lamprey [Fig. 13 (a), (b)].

nasal first dorsal fin second dorsal fin g, fi
apertore head tay caudal fin

suctorial funnel gill shts

nasal A
aperture head first dorsal fin  second dorsal fin tail caudal fin

suctorial
funnel

gill slits B copulatory papilla

Fig. 13. Petromyzon. A. Female, B. Male.
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(2) Body is eel-like, measuring about 90 cm, and differentiated into head, trunk and tail. First dorsal fin,
second dorsal fin and caudal fin confluent.

(3) Skin is without scales, slimy, green, brown and with strong metallic lusture.

(4) Head contains mouth but no jaws. Mouth is surrounded by a large, ventral, suctorial funnel with
numerous horny teeth. The ‘tongue’ is toothed and piston-like.

(5) Dorsal nasal sac and mouth are unconnected. Paired eyes are present behind nasal-aperture.

(6) Gill-slits are 7 pairs and branchial basket is well developed.

(7) Sexes are separate. Female with large anal fin. Male with urinogenital or copulatory papilla. The
development includes ammocoete larva which is very important phylogenetically as it is regarded a
connecting link between Amphioxus and cyclostomes.

Economic importance : (i) Lampreys have very little food value, (ii) They injure and destroy fishes by
sucking blood and causing secondary infection, (iii) Larval lampreys are used as bait for sport fishing
and commercial fishing.

Special features : Lampreys are the lowest jawless vertebrates and their nearest allies are the ancient
ostracoderms of Silurian and Devonian periods. There are no fossil representatives of this group to
indicate their course of evolution.

Identification : Since the animal has 7 pairs of gill pores and is without jaws and has above features,
hence it is Petromyzon.

14. Myxine

Classification :

Chordata
Craniata

Dorsal tubular nerve cord, gill-slits and notochord present.
Definite head. Cranium with brain present.

Vertebral column present.

Jaws and paired appendages absent.

Subphylum..
Division.............
.. Cyclostomata

Lidllll

Class..... Mouth circular, suctorial, without jaws.

Order Myxinoid Mouth without funnel, with 8 tentacles. Gills 10 to 14 pairs. Branchial basket
feebly developed.

Genus.............. Myxine

Geographical distribution : Myxine is distributed along seacoasts of the Atlantic and Pacific oceans in
North European, North Atlantic, American and Japanese sea waters.

Habit and habitat : Hagfishes or Myxine sometimes descend to a depth of 300 fathoms. They are purely
marine, nocturnal and lie buried in the muddy bottom. They are parasitic or quasiparasitic and
generally found attached to the body of fishes, especially around gill area. They bore their way into
host body to eat viscera and muscles.

Comments :

(1) Commonly called as hagfish or borer.

(2) Body is soft, without scales, worm-like, measuring about 60 cm in length and differentiated into
head, trunk and tail

(3) Anterior extremity contains four tentacles supported by skeletal rods.
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Fig. 14. Myxine.
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(4) Mouth is terminal and surrounded by lips. Buccal funnel, and jaws are absent.

(5) There is a single nostril present close to the mouth. On ventrolateral sides mucous pores and distinct.

(6) Dorsal fin indistinct caudal fin and ventral fin confluents.

(7) Eyes vestigial, due to dark and bottom dwelling habit, photoreceptor organ is reduced.

(8) Secrete enormous mucus through mucous pores.

(9) 10 to 14 pairs of gills open into a branchial chamber, which opens to the exterior by a single
branchial opening.

(10) Hermaphroditic and protandrous. Eggs are enclosed in horny shell, bearing hooks by which they
attach themselves to the weeds.

Economic importance : Hagfishes damage fish caught in nets. Sometimes hagfishes enter into the body
of other fishes and eat entire soft parts leaving only a bag of skin and the bones.

Special features : In hagfishes same individual produces sperms and then eggs later on. Development is
direct. The hagfishes are injurious to fish industry. They are important from evolutionary point of
view. The evolution of jawed vertebrates from agnathans could be hypothesized as the latter needed
only jaws. Although no direct link is available to understand evolution of gnathostomes, but some
armoured agnathan might have served as ancestor to the jawed vertebrates.

Identification : Since the animal has 4 tentacles, single gill aperture and no buccal funnel and above
features, hence it is Myxine.

15. Bdellostoma

Classification : Same as in Myxine.
GenusS...oieeciees Bdellostoma

Geographical distribution : Bdellostoma is distributed in the Pacific coasts of North and South America,
South Africa and New Zealand.

Habit and habitat : Bdellostoma is found buried in mud and sand during day; otherwise it is nocturnal
feeder and ectoparasitic and highly adapted for sucking.

Comments :

(1) Bdellostoma is also commonly called as hagfish.

(2) Body elongated, soft, eel-like without scales and divided into head, trunk and tail.

(3) Teeth are well developed. Jaws are completely absent.

(4) Eyes are rudimentary, skin sensory. Eight sensory tentacles are found around mouth. Single nostril is
very close to the mouth.

(5) Gills are modified into pouches which are 6 to 14 in number and they open independently.

(6) Entire body contains double rows of mucous glands. On ventro-lateral side is row of mucous pores.

(7) Blood is isosomatic with sea water. Dorsal fin continuous with caudal fin.

(8) Egg is yolky with partial cleavage leading to the formation of an embryo perched on a mass of yolk.

(9) Single pineal eye is present at the top of head.

(10) Nostril is hermaphroditic and protandrous.

Special features : It has the same phylogenetic importance as that of Myxine. Pronephros persistent in
the adult but the functional kidney is mesonephros.

Identification : Since the animal is without jaws and with 8 tentacles and above features, hence it is

Bdellostoma.
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Fig. 15. Bdellostoma.
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SUPER CLASS PISCES (= FISHES)

Expanded Classification
Superclass Pisces

1. Paired fins and gills present.
2. Skin with dermal scales.
CLASS 1. PLACODERMI

1. Primitive jawed fishes with transverse articulation between
skull and shoulder girdle.

2. Fuli-sized functional gill arch preceded by hyoid arch.
Ex. Extinct jawed fishes such as Climatius, Acanthodes,
Coccosteus, Pterichthyodes.

CLASS 2. CHONDRICHTHYES
(= Elasmobranchi)

Cartilaginous fishes (Skeleton of cartilage).

Scales placoid. 1st gill slit a spiracle.

Mouth and 2 nostrils ventral.

Males with claspers.

. Ova few, large, with much yolk. Cleavage meroblastic.
Sub-class A. Selachii
1. Sharks. Spiracle behind each eye.
2. Multiple gill slits on either side protected by
individual skin flaps.
Order 1. Squaliformes or Pleurotremata
1. Body typically spindle-shaped.
2. 5 to 7 pairs of lateral gill slits.
3. 2 dorsal and 1 caudal fin. Pectoral fins
moderate.
Ex. Sharks. Scoliodon, Mustelus, Sphyrna,
Stegostoma, Scyllium, Rhineodon, Sauatina
and Chiloscyllium.
Order 2. Batoidea or Hypotremata
1. Body depressed. Pectoral fins enlarged, joined
to sides of head and body.
2. Gill slits ventral, five pairs.
Ex. Rays. Pristis, Rhinobatus Raja, Torpedo,
Tiygon (=Dasyatis), Urobatus, Aetobatus and
Myliobatis.
Sub-class B. Brachyodonti —Fossil and recent fishes.
Order 1. Eubrachydonti
Ex. Extinct fishes.
Order 2. Holocephali
1. Gill slits covered by fleshy operculum and a
single gill opening.
2. Tail whip like, spiracles, cloaca and scales
absent.
Ex. Hydralogus (= Chimaera)

Ll o\ S

CLASS 3. OSTEICHTHYES
1. Skeleton chiefly of bone (Cartilage in sturgeon)
2. Skin with many mucous glands with embedded bony
dermal scales (Cycloid, ctenoid or ganoid).
Sub-class A. Actinopterygii
1. Ray-finned fishes. Paired fins thin, broad, without
fleshy basal lobes and supported by dermal fin rays.
2. Nostril not connected to mouth cavity except in
stargazer.
Superorder 1. Chondrostei
1. Primitive ray-finned fish or cartilaginous ganoids.
2. Tail fin heterocercal.
Order 1. Pelypteriformes
1. Body slender. Scales thick ganoid and rhombus.
2. 8 or more dorsal fins, each preceded by a
spine. Caudal fin arrow shaped.
Ex. Polypterus.
Order 2. Acipenseriformes
1. Snout long or paddle shaped.
2. 8 rows of bony ganoid scutes or body naked
with few vestigeal scales.
Ex. Acipenser, Polyodon.
Superorder II. Holostei
1. Intermediate forms between Chondrostean and teleost
fishes.
2. Scales ganoid. Ray finned fishes.
Order 1. Amiiformes
1. Snout normal. Dorsal fin long. Tail fin short.
2. Scales thin, Overlapping and cycloid.
Ex. Amia (bow fin).
Order 2. Lepidostiformes
1. Snout and body elongated.
2. Scales rhomboidal, ganoid, in oblique rows.
Ex. Lepidosteus.
Superorder III. Teleostei
1. Light skeleton. Density of bones reduced. Ganoid
scales reduced or absent.
2. Swim bladder hydrostatic.
3. Modern ray-finned fishes.
Order 1. Clupeiformes
1. Silvery compressed marine fishes. Scales
cycloid.
2. Air bladder connects to pharynx. Tail fin
homocercal. Pelvic fin abdominal.
Ex. Clupea, Salmo, Tarpon, Sardinops and
Esox.
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Order

1.

2. Ostariophysi or Cypriniformes

Air bladder communicates to pharynx.
Weberian ossicles between air bladder and
internal ear.

Ex. Characius, Electric eels, Suckers, Minnows,
Catfishes, Labeo,  Mystus, Notopterus,
Electrophorus, Cyprinus, Barbus, Arius,
Clarius, Wallago, Catla, Heteropneustes.

3. Ophiocephaliformes

Head depressed with plate like scales.
Air bladder long without duct.
Accessory respiratory organs present.

Ex. Ophiocephalus (= Channa)

4. Angquilliformes
Eels. Body long and slender.

Dorsal, caudal and anal fins continuous. Pelvic
fins absent.
Ex. Anguilla, Muraena and Amphipnous.

S. Beloniformes or Synentognathi
Pectoral fins large and high on body.
Scales cycloid.

Ex. Flying fishes. Exocoetus,
Cypselurus, Scomberesox.

6. Syngnathiformes or Solenichthyes
Snout tubular with suctorial mouth. Swim
bladder closed.

Bony rings or protective scales over body.
Ex. Hippocampus, Hemirhamphus,
Xenantodon, Syngnathus, Fistularia.

7. Perciformes or Percomorphi
Trout perches. Dorsal and anal fins preceded
by 1 or 4 spines. Pectoral fin well up on sides.
Weberian apparatus absent. Air bladder without
duct.

Ex. Anabas (Climbing perch), Perca, Lates,
Huga, Lepomis, Scomber.

8. Pleuronectiformes

Asymmetrical head with both eyes on one side.

Belone,

1
Body strongly compressed. Dorsal and anal fins
fringing the body.
Ex. Pleuronectes,
Synaptura, Solea.

Hippoglossus, Achirus,

Order 9. Tetradontiformes (= Plectognathi)

1.
2.

Body shape variable. Some globose.

Strong jaws with sharp teeth. Scales generally
spiny.

Ex. Ostracion, Diodon, Tetradon, Molamola,
Fieraster.

Order 10. Echeiniformes

1.

2.

Dorsal fin modified into flat, oval, adhesive
disc on upper surface of head.

Scales cycloid. Air bladder absent.

Ex. Echeneis or Remora.

Order 11. Lophiiformes

1.
2.

Dorsal fin like flexible spines.

First dorsal spine located on head with tip
modified into lure. Mouth wide.

Ex. Lophius, Antennarius.

Sub-class B. Sarcopterygii (= Choanichthyes)

1.

2.

3.

Paired fins leg like or lobed with a fleshy bony
central axis covered by scales.

Dorsal fin 2, caudal fin heterocercal with an
epichordal lobe.

Olfactory sacs usually connected to mouth cavity

by internal nostrils or choannae.

Order 1. Crossopterygii

1.
2.

Lobed finned fishes.

Premaxillae and maxillae present. Teeth well
developed and conical.

Ex. Latimeria.

Order 2. Dipnoi

1.
2.

Lung fishes. Air bladder paired lung like.
Median fins continuous to form diphycercal
tail.

Ex. Lepidosiren, Protopterus, Neoceratodus.
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CLASS 1. PLACODERMI CLASS 2. CHONDRICHTHYES CLASS 3. OSTEICHTHYES

Ex. Extinct jawed fishes such as
Climatus, Acanthodes, Coccosteus,
Pterichthyodes. .
Sub-class A. Selachii Sub-class B. Brachyodonti
|
Order 1. Squaliformes Order 2. Batoidea or Order 1. Eubrachydonti Order 2. Holocephali
or Pleurotremata Hypotremata Ex. Extinct fishes. Ex. Hydralogus
Ex. Sharks. Scoliodon, Ex. Rays. Pristis, (= Chumaera)
Sphyrna, Stegostoma, Rhinobatus Raja,
Scyllmum, Rhineodon Torpedo, Trygon
Chiloscyllium. Myliobatis.
Sub-class A. Actinopterygii Sub-class B. Sarcopterygii
(= Choanichthyes)
Superorder I. Chondrostei Superorder I1. Holostei Superorder IIL. Teleostei
Order 1. Polypteriformes  Order 2. Acipenseriformes  Order 1. Amiiformes Order 2. Lepidostiformes
Ex. Polypterus. Ex. Acipenser, Polyodon. Ex dmia. Ex. Lepidosteus.
—» Order 1. Clupeiformes

Ex. Clupea, Salmo, Tarpon, Sardinops and Esox.

y-—b Order 2. Ostariophysi or Cypriniformes
Ex. Labeo, Mystus, Notopterus, Barbus, Clarius, * B ‘ .
Wallago, Catla, Heteropneustes. Order 1. Crossopterygii Order 2. Dipnoi
. . Ex. Latimeria. Ex. Lepidosiren, Protopterus,
—® Order 3. Ophiocephaliformes Neocef; todus. P

Ex. Ophiocephalus

— Order 4. Anquilliformes

Ex. Amphipnous.

—» Order 5. Beloniformes or Synentognathi

Ex. Exocoetus, Belone, Scomberesox.

—» Order 6. Syngnathiformes or Solenichthyes

Ex. Hippocampus, Hemirhamphus, Xenantodon, Syngnathus

r—b Order 7. Perciformes or Percomorphi
Ex. Anabas, Scomber.

——» Order 8. Pleuronectiformes
Ex. Pleuronectes, Hippoglossus.

—» Order 9. Tetradontiformes
EX. Ostracion, Diodon, Tetradon.

— Order 10. Echeiniformes
Ex. Echeneis or Remora.

L—» Order 11. Lophiiformes
Ex. Lophius, Antennarius.
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CLASS CHONDRICHTHYES
CARTILAGINOUS FISHES

Natural history

Skeleton is made of cartilage. Most sharks and rays are marine,
but a few live in tropical rivers above salt water. Sharks live in
open water, and rays on the bottom. The sharks are predaceous,
active swimmers and feed on small fishes. Sharks and rays are
used as human food in many countries. Shark liver contains
much oil rich in vitamin A. Sharks are also a nuisance to

fishermen, because they tear nets and steal captured fishes. Large
sharks may capsize small boats and injure or kill fishermen.
Living fishes probably exceed 20,000 species, an abundance
and diversity unequalled among all other vertebrates. They
originated 530 million years ago allowing vast span of time for
evolutionary divergence and for origin and extinction of major
phyletic lines.

16. Scoliodon : Dogfish

Classification :

Phylum.............. Chordata -
Group.....ccun. Craniata -
Subphylum........ Vertebrata -
Division...... ... Gnathostomata -
Superclass......... Pisces -
[6) F: T SR——" Chondrichthyes -
=Elasmobranchi)
... Selachi -
Pleurotremata -
(=Squali)
Scyllidae -
GeNUS...eierereseeses Scoliodon (Dogfish)

Dorsal tubular nerve cord, notochord and gill-slits present.

Cranjum with brain present.

Vertebral column present.

Jaws and paired appendages present.

Paired fins, gills and skin with scales.

Endoskeleton cartilaginous. Scales usually placoid. Spiral valve in intestine.
Opercula absent.

Sharks and rays. Gills in- separate clefts. Cloaca present.

(Pleuro, sides; trema, opening). Gill-slits lateral, pectoral fins small.

Asterospondylus. First dorsal fin without spine.

Geographical distribution : Scoliodon has wide distribution. About 4 species are found all along the
Indian sea coast. Its presence has been reported from Zanzibar, Srilanka to Malay Archipelago, East
Indies, Philippine Islands, Mexico to Panama, Cuba, West Indies and South America. Lower

Carboniferous to Recent.

Habit and habitat : The natural home of Scoliodon is the sea, but some live in estuaries and even ascend
the rivers. They are predacious and voracious feeders attacking their prey with powerful jaws. They

are active swimmers.
Comments :
(1) Commonly called dogfish or dogshark.

(2) Spindle-shaped body, about 60 cm long, is regionated into head, trunk and tail.

(3) Dorsal and lateral sides of body are pigmented dark grey or slaty grey, while the ventral side is white.

(4) Head is dorso-ventrally compressed and flattened into snout. It contains ventrally situated slit-like
mouth, obliquely situated nostrils and laterally situated protuberant eyes. A little behind eyes there

are five pairs of lateral gill-clefts.

(5) Trunk bears paired fins. A pair of anterior pectoral fins and a pair of posterior pelvic fins.

(6) Heterocercal tail turned upwards and caudal fin.

(7) A pair of pigmented lateral lines extends from head to tail.

(8) Scoliodon exhibits sexual dimorphism. Males are easily recognized by having a pair of intromittent
organs, called as claspers. Cloaca is found between 2 pelvic fins.
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Economic importance : Scoliodon has great educational and experimental value because of its availability
and size and is a favourite dissection fish for undergraduate students.

Special features : Sharks are used as human food in many countries. Shark’s fins are dried and then
boiled to yield a gelatinous substance favoured for soups. The tanned shark skin shagreen is used to
case fine books, jewel boxes and sword handles, etc. Sharks are nuisance to fishermen, because they
tear nets, steal captured fishes and take out bait or fish from hooks.

Identification : Since the animal has raised tail, pointed snout, and above features, hence it is Scoliodon.

17. Scoliodon : Embryo with Yolk Sac Placenta

Comments :
(1) Scoliodon is ovoviviparous.
(2) Eggs develop inside uteri and they give birth to living young, 3 to

7 embryos.
(3) Mucous lining of uterus forms a protective fluid-filled chamber for ;3 7> “a
each embryo L yolk stalk or
: placental cord

(4) In the beginning gut of each embryo is connected by a tubular yolk
stalk with a yolk sac placenta.

(5) Later on, when blood vessels develop, the tubular connection of yolk
stalk with embryo disappears and instead the embryo is attached to
uterine wall by a placental cord which gives off several numerous
slender tubular outgrowths called as appendicula and yolk sac
placenta.

1> appendicuia

yolk sac
placenta

18. Chiloscyllium : True dogfish

Fig. 17. Scoliodon. Embryo with yolk

Classification : Same as in Scoliodon.
sac placenta.

Genus.....oecueenene Chiloscyllium

Geographical distribution : Chiloscyllium is abundantly distributed in temperate and tropical sea water.
It ranges from Cape of Good Hope to Indian Ocean, Australia, China and Japan. Lower Carboniferous
to Recent.

Habit and habitat : Chiloscyllium is a marine shark, found at a depth of about 400 fathoms.

Comments :

(1) Commonly called as true dogfish of moderate size.

(2) Body is laterally compressed and differentiated into head, trunk and tail.

second dorsal fin first dorsal fin grey and trunk

white bang

caudal fin

anal fin e :
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Fig. 18. Chiloscyllium. (Z-21)
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(3) Surface of body is mottled with grey and white bands.

(4) Head is produced into snout and comprises ventral mouth, nostrils and eyes without nictitating
membrane. Spiracle and gill openings are found behind eyes.

(5) Mouth contains small teeth provided with median cusps.

(6) Median fin consists of first and second dorsal fins are found behind pelvic and anal fins, respectively.
Paired fins are pectoral and pelvic.

(7) Tail is very slightly curved upwards and possess caudal fin.

(8) It is sexually dimorphic. Males have claspers which act as intromittent organ.

(9) Fertilization internal.

(10) It is oviparous. Egg-case is large, quardrate and with tendrils for attachment.

Economic importance : Very important to fisheries as its liver contains oil rich in Vitamin A.

Special features : This fish secretes Mermaid’s purse or case. The eggs are extremely yolky and as they
pass down the oviduct, become surrounded by watery albumen and then by horny mermaid’s case.
Each case is roughly rectangular with four long coiled filaments. Females lay egg cases among sea
weeds. The filaments of the egg cases become entangled with the sea weeds soon after their emergence
from the cloaca. In this condition they remain as such till the young ones come out.

Identification : Since this fish has grey and white bands and above features, hence it is Chiloscyllium.

19. Stegostoma : Tiger Shark

Classification : Same as in Scoliodon.

Genus.....ccovevanne Stegostoma
Geographical distribution : Stegostoma is abundantly found in the Indian Ocean. Lower Carboniferous to
Recent.

Habit and habitat : Stegostoma is found in open water. It is an active swimmer and predaceous. It feeds
on crabs, fishes and turtles, etc.

Comments :

(1) Stegostoma is commonly called as Tiger shark or Zebra shark because of the handsome and
brilliant colouration of dark stripes over yellow ground.

(2) Coloured stripes of anterior region are very distinct.

(3) It measures 3 to 5 metres in length.

(4) Body is elongated, laterally compressed and regionated into head, trunk and tail.

(5) Head as long as broad, snout reduced.

coloured stripes second dorsal fin first dorsal fin head snout

caudal fin lateral line

anal fin pelvic fin gill openings spiracte

Fig. 19. Stegostoma.

(Z-21)
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(6) Transverse ventral mouth is found under the surface of the head.

(7) Eyes lateral, without nictitating membrane. Spiracles distinct, present behind the eyes.

(8) Gill-slits 5 pairs in lateral position.

(9) Fins are first dorsal fin, second dorsal fin, paired pectoral and pelvic fin, anal fin and caudal
fin.

(10) Tail heterocercal.

Special features : Tiger shark is viviparous. It is also a nuisance to fisheries because it destroys small
fishes. Tiger or Zebra shark is famous for its brilliant colouration and ferocious attack.

Identification : Since this fish has coloured stripes and above features, hence it is Stegostoma.

20. Sphyrna : Hammer-headed Shark

Classification : Same as in Scoliodon.
(67211 CH—— Sphyrna

Geographical distribution : Sphyrna is found in all tropical and sub-tropical sea waters and Pacific
Ocean, primarily in warm coastal waters. Lower Carboniferous to Recent.

Habit and habitat : Sphyrna or Zygaena or Reniceps is a common marine fish, adapted for deep sea
waters. It is a voracious feeder and active swimmer. It eats small fishes, but because of its attacks
on man, it is dreaded as man-eater.

Comments :

(1) Commonly called as hammer-headed shark due to the hammer-shaped head, which is produced into
two prominent lateral lobes supported by corresponding cartrilaginous outgrowths from post-orbital or
lateral ethmoidal regions of skull. Eyes containing nictitating membrane are placed at the distal
extremities of the lateral lobes.

(2) Elongated body measuring 4 to 5 metres is divided into head, trunk and tail. The tail is raised

.upwards and contains caudal fin.

(3) Dorsal side is greyish while ventral side is yellowish.

(4) First dorsal fin is situated in front of pelvic fin and second dorsal fin opposite to anal fin. Both
fins are devoid of spines. Pectoral fin near gill openings.

(5) Mouth is crescentic and ventral in position.

hammer-shaped
head first

dorsal fin

trunk

second

dorsal fin tail

Fig. 20. Sphymna. (Z-21)
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(6) Gill-slits 5 pairs and lateral in position. Spiracles are absent. Lateral line distinct.
(7) Vertebrae asterospondylus.
(8) Viviparous and produces about 40 young ones.

Special features : Hammer-headed sharks are closely related to carcharhininae but differ in many cranial
characters associated with sphyrnid cephalic ‘hydrofeil or hammer.” Large sharks are highly dangerous
and there are many records of fatal attacks on humans. S. zygaena, S. blochi, S. tiburo are some
common Species.

Identification : Since this fish has hammer-shaped head and above features, hence it is Sphyrna.

21. Torpedo : Electric Ray

Classification :

Chordata - Dorsa.ll tubular nerve cord, notochord and gill-slits present.
Craniata - Cranium with brain present.
Vertebrata - Vertebral column present.
Gnathostomata - Jaws and paired appendages present.
.... Pisces - Paired fins, gills and skin with scales.
Chondrichthyes - Endoskeleton cartilaginous. Scales usually placoid. Notochord rudimentary.
(= Elasmobranchi) Spiral valve in intestine. Opercula absent.
Sub-class........... Selachi - Sharks and rays. Gills in separate clefts. Cloaca present.
Order................ Hypotremata - Gills-slits ventral. Spiracles present. Dorsal fin on tail, if present.
(= Batoidea) Vertebrae tectospondylous.
Family............... Torpidinidae - Trunk forms a broad and smooth disk, contains electric organs.
Genus....cccccenrenes Torpedo (Electric ray)

Geographical distribution : Torpedo has been reported from the Mediterranean, Atlantic and Indian
Oceans, Red Sea, Pacific Ocean, East Indies, Tasmania, China, Japan, South Africa, North and South
America as well as Australia. Upper Jurassic to Recent.

Habit and habitat : Torpedo or Astrape is a marine fish, found on flat, sandy or muddy bottom at a
depth of 40 to 50 fathoms. It is carnivorous.

Comments :

(1) Commonly known as Electric ray because of the presence of a pair of electric organs, one on either
side of the body between head and the pectoral fins (Fig. 17).

(2) Body is regionated into anterior semicircular disk supported by endoskeleton and posterior tail. Fish
measures 60 to 90 cm across the widest part of the disk and the whole body has brown background
which is ornamented with beautiful irregularly shaped, magenta-coloured spirals and spots.

(3) Semicircular region is supported by branched prenasal rostrum and laterally by branched pre-orbital
cartilages. Branches radiate towards periphery.

(4) Disk is bordered by pectoral fins.

(5) Skin is smooth, non-tuberculate and without scales.

(6) Eyes and spiracles are closely placed above electric organs dorsally.

(7) Mouth is transverse and ventrally situated.

(8) Tail is thick and short with two dorsal fins, a caudal fin and two lateral folds of skin. Pelvic fins
are just beneath the lower margin of the pectoral fin.

(9) Gill-slits on the ventral side.

(10) Viviparous and produces live youngs.

Special features : (i) Torpedo contains a pair of large electric organs between margins of pectoral fins
and head. These organs are considered as modifications of the adductor mandibulate and constrictor
muscles and supplied by vagus and trigeminal nerves from vagus and trigeminal nerves from electric
lobe of the medulla, (ii) Each electric organ is composed of hexagonal cells called as electroplexes

(Z-21)
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Fig. 21. Torpedo or Electric ray.

which are filled with jelly-like fluid and arranged vertically like prisms between upper and lower
surfaces. Upper surface corresponds to anode and lower surface with the cathode. Thus, electric
current of 50 to 60 volts passes from upper positive to lower negative surface. After fish has
discharged electricity, some rest is required for further discharge. These are offensive and defensive

organs and fishermen get electric shocks from captured electric rays.

Identification : Since this fish has 2 bulging electric organs and above features, hence it is Torpedo.

22. Pristis : Saw Fish

Classification : Same as in Torpedo.

Geographical distribution : Pristis is found in tropical and sub-tropical regions. Indian form ascends
beyond tidal zones. It is reported from America, Gulf of Mexico, Lower Mississippi, the Mediterranean

sea and Atlantic waters. Upper Jurassic to Recent.

Habit and habitat : Pristis is a warm water marine type. It is predacious, feeding on small fishes and

other marine animals by slashing them with its saw. It often ascends the river.
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Comments :

(1) Commonly called as saw-fish, weighing 350 to 1200 Lbs and measuring 3 to 6 metres in length.

(2) Elongated, shark like body is slightly depressed and divided into head, trunk and tail.

(3) Body shape is midway between a shark and a ray. The anterior part is flattened dorsoventrally and
is ray-like while the posterior part, for more than half, is shark-like. It exhibits close relationship with
rays.

(4) Head contains a pair of eyes and a pair of spiracles behind the eyes. Water passes through the
spiracles and goes out through the gill-slits.

(5) Snout is anteriorly produced into a saw-like rostrum with large and small weakly embedded teeth.

(6) Mouth is on the ventral side of the head.

(7) Tail is well developed and ends in a heterocercal caudal fin.

(8 Dorsal fins are large. First dorsal fin is opposite to pelvic fin. Second dorsal fin is called as
adipose fin. Paired fins are pectoral and pelvic. Tail contains caudal fins.

Economic importance : The fish is also economically very beneficial as its liver eil is rich in vitamin
value and its skin for making scale boards.

Special features : (i) The important structure is ‘saw-like’ snout, which is formed by the elongation of
head and skull. They are flattened in the form of a restrum, which contains a series of tooth-like
16 to 32 pairs of denticles on the lateral margins, (ii) The teeth are fixed in sockets, in the calcified
rostral cartilage, (iii) The rostrum acts as an organ of offence and defence, (iv) Pristis is capable for
retaining urea in fresh-water while ascending in rivers.

Identification : Since this fish has saw-like toothed snout and above features, hence it is Pristis.

23. Rhinobatus : Guitar Fish

Classification : Same as in Torpedo.
Family......cecee..e Pristidae
Genus.....ccovveeee Rhinobatus

Geographical distribution : Rhinobatus has been reported from west coast of Africa, Indian Ocean,
Australia, China, Atlantic and Pacific coasts of America and Galapagos. Mostly distributed in tropical
and sub-tropical seas. Upper Jurassic to Recent.

Habit and habitat : It is a bottom dweller.

Comments :

(1) Commonly called as Guitar fish, due to its guitar-like shape. Body divided into head, trunk and tail.

(2) Sub-rhombic head tapers into a triangular smout or rostrum.

(3) Pectoral fins greatly expanded along the head and trunk and consequently body assumes sub-rhombic
shape.

(4) Entire back contains a median row of minute denticles.

(5) Head and body are dorsoventrally compressed.
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Fig. 23. Rhinobatus (Guitar fish).

(6) Head contains a pair of eyes and a pair of spiracles closely placed to eyes.

(7) Gill-slits 5 pairs, situated ventrally.

(8) Tail is elongated with a caudal fin and a longitudinal fold of skin on each side.

(9) Paired pelvic fins near pectoral fins. First and second dorsal fins near tail region.

(10) Viviparous.

Economic importance : It has edible value.

Special features : The fish exists from Upper Jurassic. The complete skeleton of Rhinobatus has been
obtained from lithographic stone of Bavaria. Upper Cretaceous of Mount Lebanon and Upper Eocene
of Monte Bolca. Body intermediate between shark like and skate like.

Identification : Since this fish has guitar-shaped body and above features, hence it is Rhinobatus.

24. Raja : Skate

Classification : Same as in Torpedo.

Geographical distribution : Raja is found in almost all temperate sea waters. Most of the species belonging
to the genus Raja are abundantly distributed in northern hemisphere, Arctic and Antarctic
regions. Upper Jurassic to Recent.

Habit and habitat : Raje is marine, sluggish, bottom-dwelling fish. It is carnivorous, feeding on small
fishes and crustaceans. They catch their prey by dropping over them and covering prey from all sides
from their body and fins.

Comments :

(1) Commonly known as skate, measuring 2 to 3 metres in width.

(2) Body is dorsoventrally flattened, rhomboidal and differentiated into anterior rhombic disk and a
slender tail.

(3) Colouration of upper surface resembles with sandy or gravelly environment of bottom. Skin slender
and provided with spines. Body divided into head, trunk and tail.

(4) Disc is made up by the head, trunk and confluent pectoral fins. There are rows of tiny spinés over
the disc and a median row over the tail.

(5) Head produced in a short snout with a pair of dorsal eyes. Spiracles are found just below the eyes.

(6) Ventral mouth provided with numerous sharp, rasping teeth for tearing the prey.
(7) Slender tail distinctly demarcated from the rhombic disk.
(8) Fins-paired pectoral and pelvic fins present. First dorsal fin and second dorsal fins near caudal fin.
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Fig. 24. Raja. A. Male, B. Female.

(9) Sexually dimorphic. Male is provided with a pair of claspers near the pelvic fin.

(10) Oviparous, egg capsules four-horned.

Special features : The pectorals fins are greatly expanded. They are endoskeletally supported and they
extend along the lateral margins of the trunk from the pelvic fins upto the snout. Tail contains one
median and two additional rows of small spines which inflict severe and irritating wound.

Identification : Since this fish has rhomboid disk, fused pectoral fins and above features, hence it is Raja.

25. Trygon (= Dasyatis) : Sting Ray

Classification : Same as that of Torpedo.
Family............... Rajidae

Geographical distribution : Trygon is abundantly distributed in tropical regions of the Atlantic and Pacific
Oceans. It has been reported from India, Japan, China, North America, Australia and South
America. Upper Jurrassic to Recent.

Habit and habitat : Trygon is found lying quietly on the sea bottom. It occasionally swims to change the
place in search of prey or moves in self-defence. It is carnivorous feeding on small fish, crustaceans
and molluscs. It also shows adaptive or protective colouration to conceal itself from the enemies.

Comments :

(1) Commonly called as sting ray or whip-tailed ray because of the presence of 3 stings or spines in
tail. Body divisible into head, trunk and tail.

(2) It consists of huge kite-shaped fleshy body and long whip-like tail. Head and body dorsoventrally
compressed.
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(3) Outer anterior margin of pectorals continuous along
side of head upto end of snout forming sub-rhombic
disc-shaped body. Disc less than 1.3 times as broad
as long.

(4) Paired pectoral fins being confluent with the sides
of the head. Paired pelvic fins small.

(5) Skin is smooth or spiny.

(6) Mouth is ventral and rectangular. Nasofrontal flap
is present in front of the mouth.

(7) Head contains a pair of dorsal eyes.

(8) Spiracles present behind the eyes.

(9) Gill-slits 5 pairs, ventral in position.

(10) Viviparous. Long glandular filaments are formed
in the uterine wall. During development of the sting or spines
embryo, the uterine filaments secrete a nutritive
milky fluid which serves as food for embryo. %’

Economic importance : The fish is edible and its liver /
gives oil.

Special features : Sexually dimorphic. Male contains
claspers near the pelvic fins. The tail is especially
elongated, whip like and contains a large mid-dorsal
poisonous spine which is a modified dorsal fin. The poisonous spine is about 20 to 35 cm long and
acts as organ of offence and defence. Caudal fin is small and single lobed. By poisonous sting it
inflicts wound on the victim. The sting with poison gland produces ugly, slow-healing wound,
sometimes complicated by gangrene or tetanus on bathers and fishermen.

Identification : Since this fish has whip-like tail and above features, hence it is Trygon.

pelvic fin

Fig. 25. Trygon.

26. Myliobatis : Eagle Ray

Classification : Same as in Torpedo.
Family......cceuu... Myliobatidae
(672111 C— Myliobatis

Geographical distribution : Myliobatis is found in tropical and sub-tropical regions, in Mediterranean and
eastern and southern coasts of England. Upper Jurassic to Recent.

Habit and habitat : Myliobatis is found in sea water. It is viviparous and carnivorous. It feeds on small
organisms, crustaceans and molluscs,

Comments :

(1) Commonly known as Eagle ray.

(2) Body consists of a disk and narrow tail. Disk is much broader than long and rhombic in shape.
Body is dorsoventrally flattened. Body divisible into head, trunk and tail.

(3) Skin non-tuberculate and devoid of scales.

(4) Paired pectoral fins are enlarged but they do not continue with the snout; they cease on the sides
of the head and reappear in front of snout as distinct folds, called as cephalic fins. Dorsal and pelvic
fin small and caudal fin indistinct.

(5) Head is elevated and distinct from disc and contains indistinct snout.

(6) Eyes and spiracles are lateral in position.

(7) Nasofrontal fold is present.
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(8) Teeth are flat, hexagonal and adapted for crushing.

(9) Tail is long, cylindrical with a single dorsal fin and one or two serrated spines which may be
venomous in some.

(10) No sexual dimorphism.

Special features : Some are famous for their ability to leap high into the air from water.

Identification : Since this fish has lateral eyes, spiracles and above features, hence it is Myliobatis.

27. Chimaera : Rat Fish

Classification :

Phylum . Chordata - Dorsal tubular nerve cord, notochord and gill-slits present.

Group....... ..Craniata - Cranium with brain present.

Subphylum........Vertebrata - Vertebral column present.

Division.... Gnathostomata - Jaws and paired appendages present.

Superclass......... Pisces - Paired fins, gills and skin with scales.

Class.csesessasenss Chondrichthyes — Endoskeleton cartilaginous.

Subclass....eeessee. Bradyodonti - Dentition of crushing type.

Order.....cvsosees Holocephali - Spiracle absent. Operculum present. Skull autostylic with two dorsal fins and an
anal fin.

Family............... Chimaeridae - Body elongated and shark-like.

Genus............... Chimaera

Geographical distribution : Chimaera inhabits the European coasts from Norway to Portugal, Japan and
North America. Upper Devonian to Recent.

Habit and habitat : It is found at the depth of 350 to 2200 metres and eats fish, invertebrates and
seaweeds.
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Fig. 27. Chimaera (Rat fish).

Comments :
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Commonly known as ‘Rat Fish’ or ‘King of Herrings’. Body divisible into head, trunk and tail.
Body is shark-like with compressed head and blunt snout. Mouth is bounded by lip-like folds. Mouth
and nostril ventral in position.

Gill-slits communicate with the exterior by a single branchial opening below the operculum which is
not bony and covers the gills. Spiracles absent.

There are two large dorsal fins and a small ventral fin. First dorsal fin bears an immensely bony
anterior erectile dermal spine while the second dorsal fin is non-erectile. The paired pectoral and
pelvic fins are enlarged. Ventral fin small.

Caudal fin is like a folded tail, is produced into whip-like filament and is of diphyceral type.
Sexes are separate. Male Chimaera contains five claspers, a frontal or cephalic clasper on the head,
a pair of anterior claspers in front of pelvic fins and a pair of ordinary claspers near pelvic fins.
Lateral line consists of open groove and body surface is smooth and scaleless. Male fish contains
claspers.

Jaw suspension autostylic.

Eggs are surrounded by egg shell. Placoid scales are found in young rat fish.

Special features : Chimaera is important because it shows selachian and certain specialized characters.

Selachian features comprise of cartilaginous endoskeleton, selachian limb girdles, dermal denticles,
absence of air bladder, presence of spiral valve in the intestine, conus arteriosus and claspers in
male. The specialized characters include autostylic skull, firmly fused palato-quadrate with the base
of cranium, teeth in the form of crushing dental plates and five claspers in male. The fish also
reveals tendencies towards the bony fishes in having crowded gill-slits beneath the head covered by
operculum, suppressed spiracles and absence of cloaca. Chimaera is an interesting fish, intermediate
between sharks and bony fishes. Like sharks they have a skeleton of cartilage but unlike them
Chimaera has small fleshy lipped mouth with tooth plates attached to jaw. Spiracles absent. Chimaera
further resembles the bony fishes in lacking cloaca and in having urinogenital aperture behind anus.

Identification : Since this fish has blunt snout, additional claspers and above features, hence it is Chimaera.
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CLASS OSTEICHTHYES
BONY FISHES

Natural history

water (catadromous) for spawning. They are important human

Bony fishes occur from polar seas to equator, from surface to protein food. The class Osteichthyes comprises of bony fishes,
depths in waters more than 12,000 feet deep. They live variously which are famous for their bony skeleton, scales, plates, air
in open water, sandy, rocky or muddy bottoms, in crannies of bladder and advanced brains. Various fishes are found in
reefs, in saline bays, estuaries, fresh alkaline rivers, lakes and different types of water such as fresh-water, brackish water, salt
cave water, and hot and cold springs. Most fishes migrate from water, warm water and cold water.

salt water to fresh-water (anadromous) and fresh-water to salt

28. Polypterus : Bichir

Classification :

Phylum.............. Chordata - Dorsal tubular nerve cord, notochord and gill-slits present.
- Definite head. Cranium with brain present.
- Vertebral column present.
- Jaws and paired appendages present.
Superclass......... - Paired fins, gills and skin with scales.
Class.....cosureee... Osteichthyes - Bony fishes. Skin contains dermal scales. Paired lateral fins present. Gills, air
bladder present. Cleavage meroblastic.
Subclass............ Palaeopterygii - Ancient fishes. Dermal fin rays numerous. Clavicles present. Nostrils free from
mouth cavity.
Order...ccceeenene Cladistia - Body slender, scales thick, rhomboid, enamelled. Air bladder lung like.
Famil ... Polypteridae - Pectoral fins lobate, while pelvic fins non-lobate.

Genus................ Polypterus

Geographical distribution : Polypterus is restricted to tropical Africa, the Nile, Nigeria and Congo.

Palaeozoic and Recent (none known species).

Habit and habitat : Polypterus is found in sea water. It becomes active during night. It feeds on small

teleosts, batrachians and crustaceans.

Comments :
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Polypterus is one of the most primitive living bony fish and could be easily regarded as living fossil.
Body divisible into head, trunk and tail.

Body is elongated, cylindrical, measuring 1 metre in length and covered with rhombic ganoid scales.
Surface covering consists of a thin shiny enamel called ganoin.

Head is covered with a horny shield containing tubular nostrils and forwardly lying eyes.
Spiracles present.
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Fig. 28. Polypterus.
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(6) There is a fleshy lip on the lower jaw matching that of the upper jaw.

(7) Dorsal fin consists of a series of 5 to 18 isolated finlets composed of single spine-like scales to which
are attached one or more soft rays.

(8) Pectoral fins, found behind head, are broad rounded and lobed at bases. Ventral fin backwardly
situated. Pelvic fins present. Caudal fin diphycercal.

(9) Larva possesses plume-like external gills, attached to the hyoid arch, resembling the gills of Amphibian
larva.

Special features : Polypterus shows combination of primitive and advanced characters. Primitive characters
are non-overlapping scales, spiracle, certain skull bones and their arrangement, spiral valve in
intestine and the superficial resemblance of paired fins to broad-based crossopterygian fins. It has also
advanced features like dorso-lateral position of nostrils, pyloric caecum in the gut and similar
urinogenital system, which bring them closer to bony fishes. The tail is no longer heterocercal. The
air bladder though connected with pharynx seems to be respiratory organ but remains non-functional
as Polypterus cannot live outside water for a longer period.

Identification : Since this fish has dorsal finlets and above features, hence it is Polypterus.

29. Polyodon : Paddle Fish

Classification : .
Dorsal tubular nerve cord, notochord and gill-slits present.

Phylum.............. Chordata -
..Craniata - Definite head with cranium and brain.
Subphylum........ Vertebrata - Vertebral column present.
- Jaws and paired appendages present.
- Paired fins, gills and skin with scales.
- Bony fishes.
- Ancient fishes.
- Body covered with bony scutes or naked. Tail heterocercal. Skeleton largely
cartilaginous. Notochord unsegmented. Vertebrae acentrous.
Family ......... Polyodontidae
Genus ..o JPolyodon (Pelydora)

Geographical distribution : Polyodon is found in the rivers of South and North Americas, Mississippi,
Ohio and Missouri. Lower Jurassic to Recent.

Habit and habitat : Polyodon is a marine fish, sluggish and feeding chiefly on mud with minute organisms.
The long gill rakers form efficient filter for taking planktonic food. It eats small invertebrates.

Comments :

(1) Commonly known as spoon bill or paddle-fish because of paddle-like spoon.

(2) Body is fusiform, measuring 5 to 6 feet. Head is produced into a paddle shaped bill or spoon.

(3) Spoon is exceptionally elongated, spatulate, conical with rigid axis and flexible margins.

paddle shaped spoon nostril spiracle operculum dorsal fin upper fleshy
head trunk lobe

tail
caudal fin

pelvic fin anal fin

pectoral fin
lateral line

Fig. 29. Polyodon.
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(4) Mouth is wide and ventral.

(5) Teeth minute, spiracles present, gill cover greatly produced posteriorly.

(6) Paired pectoral and pelvic fins small.

(7) Dorsal fin opposite to anal fin.

(8) A poorly-developed sub-operculum is present in addition to a small-rayed operculum.
(9) Lateral line distinct.

(10) Tail heterocercal caudal fin bilobed. Upper fleshy to be larger.

Special features : Polyodon also shows combination of primitive and advanced characters.
Identification : Since the fish has spatulate rostrum and above features, hence it is Polyodon.

30. Acipenser : Sturgeon

Classification : Same as those of Polyodon.
Genus......... Acipenser

Geographical distribution : Acipenser is abundantly distributed in Black Sea, Sea of Azor, Caspian Sea,
in rivers of Europe, China and on the Atlantic coasts of North America. Lower Jurassic to Recent.

Habit and habitat : Acipenser is a marine, bottom-dwelling fish. They stir the bottom with their snout
in search of small invertebrates, worms, molluscs, small fishes and aquatic plants for feeding. They
are migratory fishes, anadromous, ascending rivers for spawning.

Comments :

(1) Commonly known as Sturgeom, measuring 2 to 4 metres in length.

(2) Body is elongated, cylindrical and bulky and is divided into head, trunk and tail. In the body scales
are represented by five longitudinal rows of bony scutes with small intervening ossification. Each
plate is provided with a pointed and partly-conical and backwardly-directed spine.

(3) Head is produced ahead as a long flattened rostrum or snout. It contains a pair of eyes and
functional spiracles.

(4) Well developed rostrum with 4 ventral barbels is used to stir the bottom mud in search of small
invertebrates. Barbels detect the food and direct the rostrum to dig the mud. Food is sucked through
the ventral surface of the snout.

(5) Mouth is ventral and transverse and without teeth in jaws.

(6) Narrow crevices between scutes contain dermal denticles like those of Elasmobranchi.

(7) Spiracles open and skeleton cartilaginous. Operculum represented by opercular bone. Dorsal fin
single and posteriorly placed. Paired fins are pectoral and pelvic fins. Ventral fin opposite to dorsal
fin. Caudal fin bilobed.

(8) 2 to 3 million eggs are laid by a single fish during the breeding season. The air bladder is smooth,
oval and contains ciliated epithelium.

Economic importance : Black eggs of European sturgeons are used to prepare a delicacy called as caviar.
Their air bladder is used to prepare isinglass meant for cleaning wines and beers.
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Fig. 30. Acipenser.
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Special features : Acipenser shows combination of primitive and secondary modified characters. They
resemble elasmobranchs in having open spiracles, heterocercal tail, mostly cartilaginous skeleton,
spiral valve in the intestine and conus arteriosus. Loss of bone shows secondary character and
presence of rhomboid scales shows its affinity with ganoid fishes.

Identification : Since the fish has 5 rows of bony scutes and above features, hence it is Acipenser.

Study of Museum Specimens

31. Amia calva : Bowfin
Classification :
Phylum.............. Chordata - Dorsal tubular nerve cord, notochord and gill-slits present.
Group...... ...Craniata - Definite head, cranium and brain present.
Subphylum........ Vertebrata - Vertebral column present.
Division....... .. Gnathostomata - Jaws and paired appendages present.
Superclass......... Pisces - Paired fins, gills and skin with scales.
Class...cecorssnsene Osteichthyes - Bony fishes.
Superclass......... Actinopterygii - Modern fishes. Vertebrae amphicoelous. Caudal fin homocercal, Scales cycloid or
or Neopterygii ctenoid. Nostrils do not communicate with mouth cavity.
Super-order...... Holostei - Bony ganoids.
Order........ccu.... Amiiformes - Tail heterocercal and overlapping cycloid scales.
Family......ccceuueee Amiidae

Geographical distribution : Amia calva is abundantly distributed in rivers and lakes of Central and
Southern America. Upper Jurassic and Lower Tertiary.

Habit and habitat : Amia is a fresh-water and carnivorous fish, feeding voraciously upon other fishes,
insects and crustaceans.

Comments :

(1) Commonly known as Bowfin, measuring about 60 cm in length.

(2) Shape of body is fusiform, compressed and divided into head, trunk and tail.

(3) Body covered by uniformly thin, overlapping and nearly cycloid scales.

(4) Head contains ventral mouth and dorsal eyes. The terminal mouth has a thick upper lip and a pair

of dorsal barbels.

Middorsal fin has long base and continuous for the greater part of the trunk and tail and contains

about 48 rays. All fins short and devoid of fulcra. Paired fins are pectoral and pelvic. Anal fin near

fan-shaped caudal fin.

Air bladder often used as lung. Fish can breath atmospheric air and comes to the surface to engulf

air into air bladder. Pyloric caeca absent.

Tail is homocercal, lateral line distinct.

o)

(6
O

trunk TN rays mid-dorsal fin

Q 0 * LA
o 2 XK ,o.;«.‘ N X .“”‘

X
§ ’ 03 BT R 3 A_‘c f:';‘;
A ;?'Egs otz:”""‘ ’\“: “0 "‘.‘ ) ‘: )

nostril
nasal
tube

operculum

lateral line
€Ye head

black spot

1 'mi A e '/ s
KA -
<) 0” ’%3.: X 9'."""‘-.‘\\"
% “‘0’4 “‘ ‘:":". i‘ \
%%, {“"“‘ "'“ ‘0.{013.0-' A. =
.0“0“ .é““ 93 {
QR ots S
tail

R

dorsal _—=— =
barbel

PR
o“o‘ ‘tf‘ XIS 95939

—

<\~

mouth

branchiostega|
membrane

) fan-shaped
pectoral fin pelvic fin ana!l fin caudal fFi)n

Fig. 31. Amia calva : Male.



I 46 Study of Museum Specimens

I

(8) Sexually dimorphic. Males are smaller than females (45 cm) and provided with a rounded black spot
at the base of caudal fin. Two peculiar comb-like structures are found on the head.

(9 Male builds a nest in water weeds and guards the young until they can move themselves.

Special features : Amia calva is the only one living species. Amia shows combination of primitive and
advanced characters. The primitive characters include (a) dorsal, cellular and bilobed lung
(air bladder), (b) spiral valve vestigial, (c) large jugal plate, well-developed branchiostegal rays,
and (d) non-pyloric caeca. The advanced characters include (i) thin cycloid scales without ganein,
(ii) fulcra absent in fin, (iii) tail homocercal and (iv) vertebrae solid and amphicoelous. This fish
also shows parental care. '

Identification : Since this fish has continuous dorsal fin, and above features, hence it is Amia.

32. Lepidosteus : Garpike

Classification : Upto super-order classification same as in Amia.

Lepidostiformes - Vertebrae solid, opisthocoelous and ganoid scales in oblique rows.
... Lepidosteidae

Lepidosteus

Geographical distribution : Widely distributed in U.S.A. Upper Cretaceous to Recent.

Habit and habitat : Lepidosteus is found in fresh-water rivers. It is a voracious feeder on small fishes.
Sometimes, it also comes out of the surface to emit bubbles of gases. The heavily armoured predaceous
gars usually occur in shallow weedy areas.

Comments :

(1) Commonly known as garpike, measures about 2 to 3 metres.

(2) Body is elongated with short caudal region and is divided into head, trunk and tail.

7(3) Body is covered with thick rhombic ganoin-coated and articulated scales, about 50 to 65 along lateral
line. Scales articulate with one another by peg-and-socket joints.

(4) Head is produced into snout. Both the upper and lower jaws are elongated to form a sort of gar.

(5) Eyes are developed. Gills are covered by operculum. Nostrils are found at the anterior end of beak.

(6) Dorsal fin with few rays. Dorsal and anal fins are far back near the tail. Caudal fin is rounded and
semi-heterocercal. Paired pectoral and pelvic fins present.

(7) Vertebrae opisthocoelous and solid with convex anterior and concave posterior ends, as in some
reptiles and unlike other fishes. Vomer paired.

(8) Tail symmetrical, spiracles closed.

(9) Air bladder is used as lung. It is vascularized and thus permits aerial respiration.

Economic importance : Scales and skin of gars are used in the manufacture of hand bags and arts.

Special features : Lepidosteus shows a number of primitive features such as cellular air bladder,
ganoin-coated scales, presence of fulcra, absence of jugal plate and closed spiracle. It also shows
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Fig. 32. Lepidosteus (Garpike).
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teleostian and advanced features such as branched pyloric caeca, reduced maxilla, presence of
tooth-bearing infra-orbitals and opisthocoelous vertebrae.
Identification : Since this fish has toothed jaws, posterior dorsal fin and above features, hence it is
Lepidosteus.

33. Salmo sola : Trout

Classification : Upto superclass classification same as in Amia.
Superorder....... Teleostei - Bony fish proper.

Order....one Isospondyli -3 Tail homocercal. Fins without spiny rays. Air bladder communicates with pharynx
by a duct. Maxillae included in gap of mouth.

Family......ccceeue. Salmonidae - Gill membranes extending far forward, free from isthmus. Pelvic axillary process
present.

Geographical distribution : Fresh-water and marine fish. It is found in temperate and Arctic zones of
northern hemisphere such as North America—California to Alaska, Europe and Canada. It has been
introduced in Kashmir and the Nilgiris. Jurassic to Recent.

Habit and habitat : Salmon is found in sea water. They are famous for their beauty, migratory habits
and colour changes. Young migrate to sea and mature in 2 to 8 years, return to fresh-water, spawn
once and die.

Comments :

(1) Commonly known as trout, weights 10 to 15 kg.

(2) Elegant spindle-shaped body is covered with overlapping scales. Body is divided into head, trunk
and tail.

(3) Head is conical in shape and contains eyes and nostrils.

(4) The margins of upper jaw are formed by pre-maxillaries and maxillaries.

(5) Paired fins are pectoral and pelvic fins.

(6) Pectoral fin is close to operculum. First dorsal fin in middle and second dorsal fin between first
dorsal fin and caudal fin. Anal fin just below second dorsal fin. Fins without fin rays.

(7) Tail homocercal. Air bladder having open duct to pharynx. Operculum and lateral line distinct.

(8) Ova shed in abdominal cavity before passing to exterior.
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Fig. 33. Salmo sola.
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Economic importance : Salmon and trout possess a small adipose fin on the back. They are much prized
for food and game. Millions of pounds are taken in nets, used fresh or canned. Various salmon and
trout fishes have been transplanted to new localities.

Identification : Since this fish has adipose fin and above features, hence it is Salmo.

34. Esox lucius : Pike

Classification : Classification upto superorder same as in Amia.
- Fins with soft rays. Pelvic fin abdominal. Air bladder communicates with pharynx.

Geographical distribution : Esox is abundantly found in Europe, Northern Asia and U.S.A.-Arkansas and
Minnesota eastward and Eurasia. Jurassic to Recent. The fossils are known as early as the Oligocene
in Europe.

Habit and habitat : Esox is a marine fish, carnivorous, predacious and noted for their voracity.

Comments :

(1) Commonly called as pike, measures 3 meters in length and weight 45 kgs.

(2) Body elongated, divided into head, trunk and tail. Head produced into snout. Head contains eye
nostril and mouth.

(3) Mouth large and margin of upper jaw formed by premaxillaries and toothless maxillaries.

(4) Branchiostegal rays 10 to 20; nasal present; vertebrae 43 to 67.

(5) Supra-occipital is in contact with the frontals.

(6) Opercular bone is well developed. Infra-orbital canal with eight or more pores.

(7) Single dorsal fin and anal fins near tail end. Tail contains caudal fin.

(8) Pectoral fins inserted very low pelvic fins between pectoral and anal fins.

Special features : Pyloric caeca absent. These slender bodied fishes are with large mouths and conspicuous
teeth. Some forms grow upto 2.5 m and over 50 kg forming choice game fish.

Identification : Since this fish has far back dorsal and anal fins and above features, hence it is Esox.
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35. Notopterus : Chitala

Classification :

..Chordata
..Craniata
Subphylum........Vertebrata
Division.........e... Gnathostomata
.. Pisces
Osteichthyes
Actinopterygii
Teleostei
Ostariophysi
Notopteridae
Notopterus

Dorsal tubular nerve cord, notochord and gill-slits.

Definite head, cranium and brain.

Vertebral column present.

Jaws and paired appendages.

Paired fins, gills and skin with scales.

Bony fishes.

Ray-finned fishes.

Bony fish proper.

Anterior vertebrae fused. Weberian ossicles present between air bladder and ear.

Lilildiidll

Geographical distribution : Notopterus is widely distributed in India, Myanmar, Malaya and West Africa.

N. chitala is exclusively found in the fresh-waters of India. Eocene to Recent.

Habit and habitat : Notopterus commonly inhabits marshy meadows, lakes, fresh-water of brackish water.

It is a bottom feeder, carnivorous, predacious and feeding on small organisms, insects and crustaceans.

Comments :
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Commonly known as cat-fish or Chitala. Body divided into head, trunk and tail.

Body is very strongly compressed with a short pre-caudal region and measuring about 1.5 meters in
length.

Colour is silvery dark or greenish or glossy yellow on the back.

Head contains large and oblique mouth, whitish eyes and nostrils.

Dorsal fin is short and ventral fin very much reduced or absent. Very much elongated anal fin
confluent with reduced caudal fin. Number of combined rays of amal and caudal fin varies from
85 to 100.

Paired pectorals and ventral fins closely placed.

Air bladder is very large and divided into several compartments.

Teeth are homodont.

Gill covers are scaly. Lateral line scales 120 to 180, ventral scutes 25 to 45.
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Fig. 35. Notopterus. (Z-21)
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Economic importance : The flesh of the fish is very rich in nutrition and well flavoured.
Identification : Since this fish has confluent anal and caudal fins, strongly compressed body and above

features, hence it is Notopterus.

36. Labeo rohita : Rohu

Classification : Same as in Notopterus.

Species

Geographical distribution : Labeo rohita is widely distributed in tropical and temperate regions specially

found in India (Punjab, Assam) and Myanmar Eocene to Recent.

Habit and babitat : Labeo rohita is abundantly found in ponds and rivers. Carps are vegetarian and

bottom feeders. They can occasionally feed on animal diet. Because of its feeding habit, it is
cultivated with two other carps, Catla catla and Cirrhina mrigala. Rohu breeds only in the rivers
and bund type of tanks but not in confined waters.

Comments :
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Commonly known as carp and Reohu in Hindi.

Body compressed, fusiform, about 1 metre in length and weighing about 4 kg.

Colour of the body is bluish or brownish on back and silvery white below. Body covered with large
overlapping cycloid scales. Scales are of taxonomic importance.

Body is regionated into head, trunk and tail

Head is depressed and is produced into a short, obtuse and blunt snout. It bears a subterminal
fringe-lipped mouth bounded by fleshy upper and lower lips. It also contains paired nostrils and
paired eyes.

A pair of filamentous barbels arises from upper lip. Small tubercles cover the snout, which is
oblong, depressed, swollen and projecting beyond the jaws.

Large operculum hangs on either side enclosing gills and branchial chamber.

Lateral line is distinct. Scales overlying the lateral line are perforated by tubes of the lateral line
system. Scales are of taxonomic value. Scales are flat, bony with rounded edges and are called as
cycloid scales. These overiap and form a complete covering.

Dorsal, anal, caudal, paired pectoral and anal fin with soft fin rays present. Caudal fin forked into
equal lobes.

Weberian apparatus present between bladder and inner ear. Kidneys are mesonephric.
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Economic importance : Labeo has great food value, forming common man’s food. The flesh is very
delicious.
Special features : Mouth does not contain teeth. Teeth are found in pharynx only.
Identification : Since this fish has overlapping scales and above features, hence it is Labeo rohita.

37. Clarius : Magur : Mangur

Classification : Same as in Notopterus.
Family....ccceeeeee Claridae

Geographical distribution : Clarius is distributed in India, Myanmar, Sri Lanka and Malaya Archipelago.
Eocene to Recent.

Habit and habitat : Clarius batrachus is found in fresh and brackish waters. It takes a wide variety of
food including clams, insect larvae and crustaceans living in dirty ponds and muddy water. They act
as scavangers.

Comments :

(1) Commonly called as cat-fish or magur. Body is divided into head, trunk and tail.

(2) 1t is characterized by its spikeless dorsal fin, which extends all along the body from operculum to
caudal fin. Anal fin also extends from caudal fin to middle of the body. Pectoral and ventral fins
closely placed.

(3) Head is flat with four pairs of non-contractile and sensory barbels. Head bones are superficially
exposed. Head contains reduced eyes and nostrils.

(4) Body is covered by scaleless and naked skin.

(5) Dendritic accessory branchial apparatus supplements gill respiration and hence fish can live for a
very long period outside water.

(6) Air bladder is physostomous.

(7) Spiracles absent. Lateral line distinct.

(8) Parietals, symplectics and sub-operculum absent.

(9) Tail is laterally compressed, diphycercal and having rounded caudal fin.

(10) Weberian ossicles connecting internal ear and air bladder present.

Economic importance : Magurs are much valued for food.

Special features : Magur supplements gill respiration with accessory organs of respiration. It can remain
away out of water for long time. It can also travel a distance of 1/2 km on its paired fins and is
called as walking fish. On land respiration by accessory respiratory organs.

Identification : Since this fish has peculiar dorsal fin, barbles and above features, hence it is Clarius.
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Fig. 37. Clarius (Magur).
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Fig. 38. Wallago attu.

38. Wallago attu : Lachi

Classification : Same as in Notopterus.

Species.....ccueues attu

Geographical distribution : Wallago is distributed throughout India. Eocene to Recent.

Habit and habitat : Wallago is found in temperate and tropical fresh-waters, inhabiting deep flowing
waters of rivers and tanks in hilly and low country regions. It is predacious and feeds on young carps.

Comments :

(1) Commonly called as cat-fish or Lachi.

(2) Colour of the body varies. Dorsally it is greyish brown, head is purplish and belly whitish.

(3) Body is divided into head, trunk and tail. Head is very large, trunk small and tail long and tapering.
Jaws provided with villiform teeth.

(4) Clefts of the mouth extend behind the orbits.

(5) Head contains nestrils, 2 long maxillary and 2 smaller mandibular sensory barbels.

(6) Eyes are found above the level of the mouth and not covered with skin.

(7) Weberian ossicles are present. Gill membranes free.

(8) Dorsal fin is small like pectorals. It has fewer than seven rays and is not preceded by a spine.
Adipose fin absent. Pectoral fin finely serrated. Anal fin large and extends upto caudal fin but not
confluent with caudal fin. Caudal fin forked. Anal fin very much elongated and contains about 90
anal rays. Ventral fins small.

(9) Scales are absent and body is covered with naked skin. Profile of the back oblique.

Identification : Since this fish has smooth skin, small dorsal fin and above features, hence it is Wallago.

39. Barbus sarana : Minnow

Classification : Same as in Notopterus.
Cyprininae - Jaws toothless. Teeth in pharynx.

sarana

Geographical distribution : Barbus is distributed in Myanmar and India. Eocene to Recent.

Habit and habitat : Barbus is a common fresh-water fish of ponds, lakes and rivers.

Comments :

(1) Commonly called as Minnow or carp.

(2) Body of the fish is covered with large scales and is divided into head, trunk and tail.

(3) Head has an upward mouth without inner fold, small barbels, large eyes without adipose eye lid and
devoid of scales. Head contains nostril.
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Fig. 39. Barbus sarana.

(4) Lips thin without plicae or papillae; upper jaw bordered only by premaxillae.

(5) Pharyngeal teeth in one to three rows, never more than eight teeth in any one row.

(6) Profile of the back is elevated. Inter-orbital space convex. Operculum and lateral line present.

(7) Fins are whitish or yellowish. Dorsal fin is opposite to anal fin and contains spine-like rays. Caudal
fin forked. Pectoral and ventral fins present.

(8) Operculum is stout with golden colour.

(9) Air bladder divided into right and left lobes by a constriction and enclosed in an osseous capsule.

Economic importance : The fish is used as food.

Identification : Since this fish has scaleless head, simple lips and above features, hence it is Barbus.

40. Ophiocephalus punctatus : Snake Head

Classification : Upto superorder same as in Notopterus.
Order.....ccoueeenee Ophicephaliformes - Teeth present on jaws and palate.
GenUS...ccucersrrnens Ophiocephalus ’
Species. punctatus
Geographical distribution : It is distributed in India, Tropical Africa and Southern Asia.
Habit and habitat : Commonly found in fresh-water ponds and rarely in flowing waters. They are able
to survive drought in semifluid or beneath dry mud and have an accessory branchial cavity for aerial

breathing.
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Fig. 40. Ophiocephalus punctatus.
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Comments :

(1) Commonly referred to as snake-headed fish. Colour of the fish varies with water, with greenish back,
yellowish sides and striped abdomen. Some specimens possess scattered dots on the hea