CHAPTER XXVII

 DETAILED CONSIDERATION OF
SOME TYPICAL ANIMALS.

“The Amoeba.

The Amaeba is the smallest animalcule known. It
belongs to the phylum Protozoa. The animal is uni-
cellular. The cytoplasm is differentiated into an outer
clear Ectoplasm and an inner granular Endoplasm.
There is a Nucleus with a Nucleolus. There are some
round bodies called food vacuoles in the cytoplasm.
‘There is another large vacuole called Coptractile

1—Contractile vaculoe, 2—Nucleus, 3—Pseudopodia,
4—Food vacuole in endoplasm.

Vacuole. This single cell performs all the fupctions of
an animal. The apimal generally lives in the mud of
ponds, tanks and ditches of our country and are often
attached to the waterweeds. One species lives as a
‘parasite in human beings and causesvQysentery. The
j}& of the animal is about 1/100 of an in t is not
seen with the naked eye but is wisible with tht help i
‘the microscope. .
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The animal moves by sending out protoplasmic-
processes called Pseudopodia. The animal is ever
changing its form by means of pseudopodia. At one
moment it has a particular form, the next moment it
changes its form by thrusting out other pseudopodia.
Firstly the Ectoplasm flows out and then the Endoplasm
follows to form the pseudopodium.

The movement is carried out by the protrusion of a
pseudopodium and the whole mass of protoplasm flows
into it. Next moment another pseudopodium appears
and “the movement of the animal is thus carricd on.
The animal is called Proteas Animalcule on account of
its everchanging form.

Nntwitinn »

The Animal Amoeba feeds on small organisms 2iz.,
microscopic plants and animals. The pseudopodia encirgle
the food and gradually incorporate it in its own proto-
plasm. As soon as the food comes into the protoplasm,
a drop of water is secreted round it and the food is
digested.~ The reaction of the secretion is at first acid
énd; then .alkaline. The secretion kills the food (mainly
Bving microscopic organisms) and the wasteproduct after
digestion is over, is simply left out when the animal
moves away from the particular place. In Amceba
digestion takes place within the cell. This is called
Mitracelust digestion. The animal digests the food
“#idile the food vacuole. The food comsists masinly of

proteins and, carbodydrates, but not of fat, it is said.
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Irritability, Automatism & Conductivity :

The Amceha is irritable, automatic and conductive.
The irritability is not situated in the special sense organs
but if an electric shock be passed into a grop of water
with ameeba in it, it will withdraw its pseudopodia and
contract. Its conductivity is seen when it is pricked by
a fine thread of glass or when it is brought in contact
with solutions of salt, sugar or acids. It moves away.
The conductivity is proved by the fact that a pseudo-
podiym is formed at a point other than the actual point
of stimulus. It moves away from strong light. There
are some actions of the amceba which are not referable
to any stimulus but takes place from within the animal
and are known as Automatic.

Excretion and Respiration :

The whole body of the animal comes in contact with
water so'the discharge of waste products can take place
throughout the body. of the animal as also Respiration.
It breathes, that is, absorbs oxygen and gives off
from all over the body. There is a contractile Vacuole
in the animal which discharges the water which enters
throughout the body of the animal and the water which
has accumulated as a result of metabolism is discharged
containing the waste - products. The Carbon . dioxide
‘collects in the contractile vacuole and is passed out by
it. Therefore, the contractile vacuole acts both for -
excretion and for -respiration.

Degression :
Sometites due-to unfavourable conditions’ e an vl
undergoes depregsion. The nutleus -becomes Jurier .
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all the functions of the body are almost brought to a
standstill.

Encystment :

The Amaeba sometimes withdraws its pseudopodia
and forms and secretes a wall round it called the Cyst.
This is called its Encysted condition. This takes place
due to unfavourable conditions either the water in the
pond dries up or is frozen. The approach of favourable
period means the activity of Amoeba and the cystwall
breaks and normal life is resumed.

Reproduction :

There are two kinds of reproduction in Amceba
(1) Binary fission and (2) Multiple fission.

Binary fission—The animal simply divides into two.
First the nucleus divides and then the cytoplasm divides
to form the daughter amcebac. Sometimes the nucleus

z
.,

Pinary fission of Amaeeba.
“Muycleus divides inlo two and the cytoplasm too
Jarmaity two amaebee.
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divides by Mitosis, the cytoplasm constricts in °the
middle and forms two individuals. The nucleus always
divides before the body of the cell divides.

Multiple Fission :—The amccba becemes encysted
and the nucleus automatically divides into a number of
nuclei. The nuclei move towards the surface dnd collect
a bit of cystoplasm. The cystwall breaks and the indivi-
dual escapes as spores with pointed pseudopodia. Each
such spore develops into a new amceba.

Thus an amweba while enclosed within the cyst
“breaks up into a number of rounded structures which
arc ultimately liberated by the breaking of the cystwall
and each one becomes a minute independent amceba.
This process is called Sporulation and the structures
that give rise to new amceba are called spores.

Plastogamy :

Sexual reproduction has not yet been provided in
ameba. Sometimes a number of ameebae fuse and thereby
ferm a mass of protoplasm containing many nuclei. This
mass is known as plasmodium and the process is known
as plastogamy.

Thomson says that conjugation has been observed
in amaeba.

Monocystis: VY Y, q‘wf

. This animal is &lso microscopic in size, unicellular in
structure and belongs to the group Protazoa. The
Fpdtozoa is sub-divided into a .class callef™Hpc

hich live as parasites .inside the bodis o g
.ammals Paragites .are “animals that .live- )lm _other
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animals, rob the host of its nutrition, sometimes even.
destroy and eat the tissues of the host and ultimately
killing it. Monocystis is a parasite which lives in the
semlggl_veswles of the Earthworm. When an Earthworm
is cut open, certain white lobed organs known as sperm-
sacs are found at its anterior end. Inside these organs
the sperms of the worm undergo development and the
Monocystis lives and passes through the various stages
of its life-history within the Spermmother cells of the
worm. Monocystis lives upon the fluild nutrition meant
for the Spermatozoa of the Earthworm

The life-history of the Monocystis is divided mto
three stages called Trophozoite, Gametocyte and Sporo-
zoite.

‘The Trophozoite Stage :

The ordinary animal is the trophozoite. The full
grown adults are visible to the naked cye—flattened worm-
like cells ; the shape alters during the sluggish movements,
Penpherally there i1s a porous cuticle, a clear corticalzone
and a netwprk of myoneme fibrils. Each trophozoite has
an elongated body, the outer portion is the Ectoplasm
and the ianer medullary, portion is the Endoplasm. The
Endoplasm contains a spherical nucleus with nuc}m
The Ectoplasm has an outer cuticular portion e
are fine fibres’in the ectoplasm composed of myonemes
which carzys o™ series of wave-like undulations in the
k3be trophozoite. There is no mouth, no contray-
b vpouode, fluid putriment being absorbed from the cells”

fb» vl by the whole body of the Monqcystis.
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Che Gametocyte Stage :) '

Reproduction—Two trophozoites come to meet each
other and are covered by a common double cyst wall

Trophozoite of
Monocystis.

The ectoplasm
is covered with
the tails of the
-sperins of earth- .
worm.

Trophozoaite. .

which is secreted. Now each is known as-a Gametocyte.
In the Gametocytes the nucleus of each divides into a
number of nuclei. Each nucleus collects some cytoplasm
and forms a gamete. So that some gametes are formed
in both gametocytes. The partition-wall disappears and
the gamete of one unites with the gamete of the other.
Therefore gametes are derived from sefarajg parents.
Thp‘" is called Cross Conjugatlon As a result “of Munion:
of two gametes a zygote is formed. This zygote is mw
as a Sporont. It secretes a boat-shaped hornyrecase
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is known as a Pseudonavicella. The cyst at this stage
‘contains a number of such boat-shaped spores.

Gametocyte Sporozoite Pseudonavicella. Trophozoite.

The Sporozoite Stage :

The nucleus of-the zygote undergocs division within
the cyst into eight sickle-shaped bodies called Sporozoites.
Each sporozoite will efiter a fresh host and assume the
trophozoite condition. But generally the Earthworm dies
when the sporozoite condition is reached. The dead
earthworm mixcs with the soil and when the soil is eaten
up by some fresh Earthworm, it makes its way up into
the seminal vesicles and gradually reach the trophozoite
condition! There are certain worm-eating birds and if
they happen to eat an infeceted earthworm the cyst
remain$ intact in the alimentary tube of the bird. But
the cyst dissolves in the alimentary tube of the fresh
living earthworm which has eaten it due to the action
of the digestive juices there, and the Sporozoite enters
the sexpjna}«-vééicle of the animal.
e,

\. bR body of the trophozoite is sometimes cov}red'
‘ﬁ&‘ gtin, byt these tails really belong to the sperms of
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the earthworm whose main part has been absorbed by -
the parasite. The covering of cilia only adheres to the
body of the trophozoite, therc being no organic connection.
‘with it. ¢

Thus the life-history of the Monocystis is completed
in three stages.

Hydra:

The Hydra or fresh water Polyp is composed of
numerous cells, so it is a Metazoa In contrast with
Protozoa which are composed of single cells. All animals
above the Protozoa are known as Metazoa. The Hydra
belongs to the group of small attimals called Coelente-
rata. Thc Ccelenterata have only one sét of spaces
within, which all communicate with each other and with
the exterior through the mouth. The shape of the
animal is that of a minute cylinder. The base or foot
is attached to some surface generally weeds whilst the
other extremity carries a circle of delicate thread-like
appgndages called Tentacles. The hollow space of the
“animal is called the Coelenteron or Enteron lined by
Endoderm Cells. The body of the Hydra consists of
two layers of cells called Ectoderm (outside) and
Endoderm (inside) with a middle structureless lamella
between the two layers called Mesogloea. Hydra is a
member of the group of Ceelenterata which have the
follow’ing peculiarities : —

- (1) The animals are called Dlplobhstlcsa because

the body is composed of two lavers .called
Ectoderm and Endoderm.
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(2) The body of the animals has a single space
called Ccelenteron. There is a single aperture
of the Ceelenteron e.g., the mouth.

Hydra.
1-—New hydra in the- 1—Mouth, 2—Hypos-
form of bud, 2—Bud, tome, 83—Bud,
8—Mouth, 4—Tenta- 4—Tentacle,
cle, 5—Water-flea. 5—Bud.

(8) There is a lamella between Ectoderm and
Endoderm called Mesogloea.

[

(4) Nervous system is in the form of cells.

(8), Reproductive organs are developed either from
Ectoderm or from Endoderm.

Functions of the Ccelenteron :—

(@) Digestion is carried on in the En#odermal
cells. There are inteycellular and intra-
cellular digestion. Vghen digestion takes
place outside the cells of the Endoderm
(inter) or when digestion takes place within
the cells of the Endoderm (intra).
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(b) The residue left after digestion passes eut
through the mouth.

(¢) Respiration and excretion take place to some
extent from the Endoderm cells.

‘Habitat :

Hydra lives in fresh water attached to some weeds.
If some weeds be kept in a glass jar, Hydra aggregate
at the base of the jar or they attach themselves to the
sides of the vessel. They are brown or white in colour.
The species common in Bengal is the Hydra Vulgaris.
If the animal be undisturbed it is found to attach itself
by the base and the free end shows half-a-dozen threads
called tentacles. The animal lives on waterfleas. The
water-flea touches the tentacle and is forthwith stunned.
The water-flea may be caught by the tentacles and sent
to the mouth or the water-flea goes away and recovers
from the effects of stunning imposed by the tentacles.

Shape :

4" The body of the Hydra is like a hollow cylinder with
a ring of hollow tentacles surrounding the mouth. The
other end is the base of the animal. The mouth is placed
on a raised structure called “ Hypostome ” or Oral cone.
The mouth leads into the only space of the body called
Ccelenteron or Enteron. The hollow space inside the
tentacles is continuous with the Enteron. The body of
the Hydra is pointed and consists of an outgr Ectoderm
and an inner Endoderm. There is a structuseless lamella
_between them and is called Mesogloea which is setreted,
by those cells,
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Ectoaerm :

The Ectoderm cells are more or less conical in
shape. The first type of Ectoderm cells is known as
musculo-epithelial cells. These cells have their broad
ends on the outer side and form a continuous layer of
protoplasm. The narrow end of the cells forms a con-
tractile process and runs along the tentacles and the
body of the animals. The contractile processes form a

B

A\
Longitudinal Sect:on of Hydra Cnidoblast cell
l--Onﬁoblut cell, Q—Mouth 1—Nematocyst,
tanle Q—Blrbs
3—Wire.

€

Ssﬁﬂ‘hyer on the outer side of the lamella. The c‘ells:
the byse are filled with granules secreted by the
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protoplasm .meant-for the fixing of the animal upon weed-
or any other surface. Each cell has a large nucleus.

The second type “of cell is the interstitial cell.
These cells aré round and fill up the intervening spaces
of the narrow ends of the epithelio-muscular cells. These
cells are kept in reséerve and in necessity can givg rise to
the other cells of the body.

The third type is the cnidoblast cell found in the
Ectoderm. These cnidoblast cells occur plentifully on
the tentacles and are absent from the basal part of the
animal. The cnidoblast cells project on the surface.
They have a short process called enidocil and a sac
within called nematocyst. The narrow outer end of the
sac is tacked in and produced into a long hollow thread
which lies coiled up in the sac. The space between the
thread and the sac is filled with fluid. The cnidocil is
a sense organ.. The wire when discharged paralyses the
prey when any pressure is brought to bear on the outside
of the sac, the thread has got three barbs at the base
and comes away from the sac like an electric discharge,

.

Ay

The nematocysts are of three kinds :—

(a) Large kind with a straight thread pmwded
with barbs at the base.

~ (b) Small kind with spiral thread, .
. (¢) Small kind with stralght thread and small sac.

The tentacles show some’ prolectmns due to. the
presence of some cnidoblast cells both of th\ large and
small variety. The large ones serve both for” offerice and
defencel The swc. pours out a fiuid which has p&abky;
- & corrosive dction on the: -tough’ skin of the waterbhea oie

18
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which the Hydra lives. The main work of the nematocyst
is to catch the prey and not to kill it until it is sent intc
the mouth. The cnidoblast cells arise from the interstitial
cells. Firstly, these cells are found on the tentacular
region and anterior region of the animal, but the cells
move to other parts and take up their position when
necessity arises. The germ cellg arise from the interstitial
cells. Nerve cells_are found near the interstitial cells
which are connected with the sense cells reaching the
musculo-epithelial cells by fibres. There is no tentral
nervous system. There is only a very rudimentary
development of the nerve cells.

Endoderm :

The cells are columnar and tall. The cells contain
granules which they secrete. There is a large vacuole
containing the nucleus. The free ends of the cells have
flagella. There are long narrow cells in the Endoderm
which are granular in character and found towards the
part near the mouth. They are known as Gland Cells.
The secretion of these cells helps digestion. The
numerous ordinary cells of the Endoderm are columnar
and nutritive in function.

The green Hydrashows some round bodies in the
Endoderm cells containing green colour. The green
colour i$ due to Chlorophyll which is invariably present
in plants. This is due to the association of a degenerate
Alga with the Hydra. This sort of assoeciation of life
is known as symbiosis as neither injufes the other but
they live a life of mutual help. The Alga.is a minute
m;qmﬁcoyic plant related to Chlamydomonss and the
Qo 'is known as Zoochlorella, The Zoochlorellaé
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Ttemove the waste products and CO. of Hydra and
‘manufacture organic food with the help of chlorophy]l.
.The Hydra takes away the excess of organic food and
utlllses it for its own nutrition. v

.Move,ments :

The movements are carried on by the muscular
processes - present in the outer portion of mesogloea
though the basal cells can slowly move with the project-
ing pseddepods. . The body of the Hydra contracts and
it does not remain stationary even if the prey be absent.
The body contracts and sends out the tentacles in a new
-direction. Sometimes the animals move, the tentacles
attach to some new spot and the whole basal disc is
removed with them. The movement is comparable to
that of the looping caterpillar..

Nutrition :

The food of Hydra conmsists of small orghnisms and
mainly water-fleas. When the animal has enough food
¢ptallows the prey to escape but if it is in a starwed con-
dition the touch of food makes the tentacles active.
The prey is in contact with one of the tentacles and the
.other tentacles swing over it until it is sent into the
mouth. While inside the enteron, digestive juices are
secreted and the soft parts assimilated. The digestion
‘'might take place in the enteron i.c., intercellular diges-
tion or the flagella might send the food within the
cells where the process is known as V\jntracellular
.digestion. The undigested residue is eliminated through
the mouth by the contraction of the wall. The Ectoderm
cells do ot take food directly but- are noprished entirely

|
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by «diffusion from the Endoderm cells. Thus the Ecto-
derm is protective and semsory while the Endoderm is

nutritive.
Respiration and Excretion :

There is no spccial organ either for respiration or
excretion. The two functions arc carried out from the
surface of Ectoderm and Endoderm cells.

Reproduction : Asexual and Sexual:

There are two kinds of reproduction in the Hydra,
viz., Asexual and Sexual. Ascxual reproduction takes
place by budding. A projection appears from the Ecto-
derm cells which is multicellular and forms a bud. This
bud increases in size and gradually the tentacles appcar.
It may rcmain attached to the parent animal or may
separate out to form a new individual.

Occasionally Hydra might reproducc by fission either
Yongitudinally or transversely. The separated part grows
out into a new Hydra. In fission growth is after separa-
tion but in hudding growth takes place in the new
individual while still attached to the original structure.

Regeneration :

Hydra has the power to build up its lost parts.
provided it be not too small. The part must have the
two layers with mesoglea. If a tentacle or part of the
body is Iost Hydra can regemerate the lost parts. .The
higher animals however do not possess this property
except in thebhealing of wounds.

Sexual Reproduction :

. Seéqa! r'eproduction takes place in spring and summer.
The ammal is hermaphrodite i.6., hoth ovary and spermary
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woccur in the same animal. The sexual organs arise ftom
the Ectoderm when the breeding season comes on. The
testes are many in number and occur near the upper part
while the ovary is single and found near the base. The
organs are developed from the interstitial cells of the
Ectoderm. In the case of the ovary the interstitial cells
project and therc is a covering of the musculoepithelial
cells. There is developed an Qocyte which will develop
into a single ovum and eat away all other interstitial
cells. During fertilization the Ectoderm cells separate so
as to expose the ovum and one sperm cell fertilises it.

In the case of the spermary, the interstitial cells
develop into sperms each having a hcad and a tail and.
a covering of Ectoderm. When the sperms are ripe or
mature the Ectoderm breaks down and the sperms float
in the surrounding water. After fertilisation the ovum
becomes oosperm or unicellullar embryo. Rapid division
takes place of this cell which is known as segmentation.
A mass of cells is formed called Morula or Polyplast
which builds an outer shell. The animal comes out by
¥ite bursting of this shell. The Ectoderm and Erdoderm
are formed. The mouth develops and gradually the
Enteron becomes functional and the tentacles appear as
buds. - Ultimately adopting the adult form and a fully
developed Hydra is formed.

* Leech :

The scientific name of this group of animals is Hirudo,
commonly known as Medicinal Leech' beciyse formerly
. it was largely used by medical men in their daily practice
Jor the depletion of blood. The animal has got externdl
markings ‘corresponding to internal divisions. - The snimal
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1s therefore called a segmented animal The phylum to
which Leech belongs is known as Annelida

The Hydra has two layers in their body wall eg
Ectoderm and Endoderm with a middle lamella There-

Mouth

A&

fore it is known as Diploblastica. The Leech has there
layqrs’ e.y. Ectoderm, Mesoderm and Endoderm. There-
fore, 1t is called Triploblastica. All the higher animals
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are triploblastica. The Epidermis is formed from ,the
"Ectoderm whereas the great mass of tissues e.g. skeletal,
muscular, excretory and generative organs are formed
from the mesoderm. In Hydra the cavity is one but in
higher animals two types of bodycavities occur in the
mesoderm : —

Dorsal. Ventral.

i

i ]

1-—Anterior 1—Mouth
Sucker. with jaws.

2—Posterior 2—Post.
Sucker. Sucker.

(1) The primary body-cavity or haemocoele or
open blood vessels and, ™~

'(2) The Secondary body-cavity or true boay-»cavnty
or Coelome.

w
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.  ‘Thé functions of the coelome are (1) It forms a
periviscéral cavity which surrounds the viscera and
allows them .to move. :

(2) The walls give rise to the generative cells.
(8) It is sometimes concerned in Excretion.

The* haemocoele on the other hand is a system of
spaces of more complex form than Coelome. Its function
is to contain the blood and lymph. A blood vascular
system is occasioned in the higher animals on account of
the great mass of internal tissue.

The Leech is generally found in the fresh water
ponds, ditches, slow running streams and marshy places.
Formerly it was bred in special ponds in England for the
use of the medical practitioners. Normally it lives by
sucking the blood of toads, frogs and fishes but in the
adult stage it can also live on warm-blooded animals and

_even on man. To induce the animal to suck the blood
fof man the skin may be moistened with milk or blood.
A small cut acts admirably for the purpose. A Leech
can draw 1 to 2 drams of blood only. The length of tRe-:
animals varies from one to five inches. Each end of the
animal is provided with a downward facing sucker. The
body of the”animal is segmented and recently it has been
shown that the segments are always 33 in number. Some
of the ségments are fused together as for example, the
posterior sucker consists of 6 or 7 segments. Each
segment is- generally divided into 5 annular rings. The
mouth 'is situated in the Anterior sucker while the Anus
opens by a. ‘small apertire at the base of the posterior
‘sucker’. The male and the female -organs .open by
‘mpdisy “spertures on the 10th ' and 11th segments
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respectively The Excretory systen is in the form pf
a pair of Nephridia oecurring in each segment from the
6th to the 22nd segment. Sensory Papillaé occur in the
form of a ring in each segment on the first annulus. On
the head these papillae form a pair of eyes in each
segment. The animal moves by looping movement and
swims by the undulations of the body. The ahimal is
covered by a thin cuticle which is shed from time to
time. Below the cuticle is the Epidermis. The blood-
vessels form capillaries below the Epidermis. The skin
in the Leech serves as a respiratory organ because the
bloodvessels come in contact with the surrounding water
through the skin. Below this, muscle layers run in
circular and longitudinal fibres, within which a special
tissue occurs called the Botryoidal tissue. The walls of
the Boytryidal tissue are full of black pigment and the
cavities are full of blood. This tissue functions as a
perivisceral cavity and imbeds the alimentary tube.

The Alimentary Canal :

" The mouth has three jaws covered by cuticle, This
is ueed in inflicting the characteristic triradiate wound on
the prey. The mouth is followed by the muscular
pharynx which has unicellular glands. The glands by
their secretion prevent the blood. from clotting. The
blood is sucked and sent to the crop for storagé. This
secretion often leads to the continued bleeding in animals
where a leech was attached. In Physiological experiments
extracts of the head of Leeches are ‘used /to prevent -
clotting of blood. The pharynxis followed by a short
(Esophagus and then comes the crop. The ecrop has.
-eleven pairs of ' cceca which are dilated through® the,
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accumulation of blood. The last pair of caeca is the
largest and extends its limbs right up to the anus. The
crop leads into a small globular stomach is followed by

Alimentary
tube.

‘ Nephridium.
| 1
z —
' r_g\,f
4

I—Ductu
l;Pharynx: 2—-Crop,,

2—Bladder,
8—Duct,
3—Large  4—Stomach,
caecum,

4—Lobe of
nephridium.
5—Intestine, g—Rectum,
7—Anus,  8—Post

Sucker,

b1

a short intestine and the ultimate part is the dilated
rectum opening by an aperture called Anus. The blood
when dlgeéi:ed inside the stomach turns green.

gé _ Tt.is said that a full meal may last from six months
4073’ yesr. '
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Excretory system : .

The execretory organs are the 17 pairs of Nephridia.
The tniephridia are V-shaped .rods of cells. The glandular
tissue is traversed by a system of intracellular ductules.
There is no internal opening but in the testes segments.

the nephridia have a swollen end in the capsulg of the
testis.

Blood Vascular system :

There are two systems of tubes containing a fluid
like blood—a red plasma with a few colourless corpuscles.
One system is the true blood vascular system consisting
of two lateral trunks which are joined before and behind
and in the middle by capillaries. The lateral vessels can
contract but there are no hearts.

The other system consisting of a dorsal and a ventral
longitudinal sinus. The walls of this system are thinner
than those of the other system. The second system
represents the coelome because it communicates with the
cagsplea of- the ovary and testis. The botryoidal tubes
communicate with the sinuses. :

Nervous system :

The nervous system consists of two cerebral
“ganglia ” at the head part above the pharynx® There

‘are two circumpharyngeal commissures connected with

a double ventral nerve chord. The Ventral chord carries.
about twenty-three pairs of ganglia, almost one for each
segment. The subpharyngeal and the last Bangha re-

. present several fused ones. Nerveés pass to the body from:

the. cerebral and other ganglia.
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Reproductive system :

The animals are hermaphrodite, The testes are
®ine pairs of organs from 12th to g segments. The
testes of each side have & commbn passage called “ Vas

Male

g"

Arku
N

e,

1—QOvary,
2—Ovary,
8—Oviduct,
4—Vagina,
5—Opening.

_ 1—Testis, .
2-—Vasdeferns,
3—Epididymis,
4—Sperm sac,
5--rPems. , .

dﬁferens. . The- two Vasa defere'ntm Join to form / -
“eoiled structure called Epidfdjmis in: the" 10th' segment -
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and open by a muscular “ penis.” The *“ Penis” has 3
* Prostate ” gland at the base, ‘

There occur a single pair of ovaries which have
oviducts uniting into a median vagina, and opening by
the single aperture' in the 11th segment, The Eggs are
laid in cocoons secreted. by the clitellar glands in the
skin of the 10th to ‘12th segments, ,The eggs are laid on
the holes of the banks; the young resembles the parents
and at first feeds on the juice of small water-insects., It
takes about three years for the maturation of a young
- leech. : Thus the group of leeches is characterised by : —

(1) Segmentation of the body.

Prawn

1—Ist antenna, 2—2nd antenpa, S—eimpodlte 4—3rd mxﬂhped.

5—1st Walking leg, 6—2nd Walk-leg; 7—3rd Walk-leg, 8—4ath Walk-

leg, 0—5th Walk-leg, 10—Swimmeret, 20—Last pair of Swifnmerets

with telson on the. back, 11—Rostrum, 12—Eye, 13-—Cephalothorax.
, .14 to lD-»-Abdommal Segments

(@) Clased ‘blood-vascular system

(3) Nervous system with cerebral-ganglia and a
.. double ventral nerve-chord. -

(4) Presence of ccelome.
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v (5) Paired Nephridia.
(6) Hermaphrodite condition.

'‘The freshwater prawn (palaemon) :

The Prawn belongs to the phylum Arthropoda.
'The werd Arthopoda is derived from * Arthron ” meaning
joint and podos a foot. The animal has jointed feet.
"The prawn, the scorpion and the insects, Butterfly, Bees,
Ants etc., all belong to this phylum, because they all
possess jointed feet. This is the largest phylum in the
whole animal kingdom and is comparable in nimber to
all the animals put together of other phyla. The Prawn
-occurs both in fresh and saltwater. The popular Bengali
name of the animal 1is * Goldachingree,” and the
scientific name is Palemon. The Bengal variety is
mostly confined to freshwater ponds, canals and rivers.
"The other variety of “ Chingree’ known as “ Bagda
chingree ” is found only i saltwater Jheels and is known
scientifically as Penzus. The food of Palemon consists
.of alge, moss and other weeds.

The Arthropoda is divided into four classes and e
name of the class to which the prawn belongs is called
‘Crustacea. ,

The Prawn belongs to the order Decapada which
owes its name to the fact that its' members have their
hinder five pairs of thoracic linbs adapted for locomotion
typically as walking legs. Tbe order includes the most
highly organised crustacea 8, such; ‘A8 prawns §: shrimps,
-and the true ¢rabs. .

The systematlc posmop of Paleemon is shown in the
wﬁollomng scheme :
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Phylum : Arthropoda, class: Crustacea, order;
Decapoda. Sub-order: Natantia. Family: Paleemonide
Sub-family : Palaemoninae, Genus: Plemon.

External features: prawn:

The body is bilaterally symmetrical. It is segmented
like that o6f the Leech but the number of segnfents is
much less being only 19 in all, some of the segments
being fused in front. The whole body is covered by a
hard chitinous cuticle. The body is divisible into a
fused anterior portion called the Cephalothorax and a
segmented posterior portion called the Abdomen. The
body is provided with variously modified appendages
e.g., legs, jaws etc. covered by jointed exoskeleton, the

Transverse Section of
abdomen of Prawn.

1—Tergum, 2—Pleuron,
3—Exopodite, 4—Endo-
podite, .5—Epimeron,
6—Biramous appendage,
7—Sternum.

movable segments are known as podoﬂgems. The
.Cephalothorax has a shield-like covering called: the .
Carapace. The Carapace bears a ‘saw-like structure,
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called the Rostrum. The Cephalothorax is formed by
the fusion of a number of segments. The presence of
several pairs of appendages testify to this fact. A flat
piece called Telsom is found at the end of the abdomen
on the undersurface of which the anus opens. The
Telson bears no appendages. Each abdominal segment
has a dorsal piece at the back called Tergum and a
narrow piece in the belly part underneath called the
Sternum with a pair of V-shaped prolongations called
Pleura joining them at the sides. A continuous ring is
formed by the tergum, sternum and pleura of each
segment. The limbs are joined to the sternum and the
portion between the limb and the pleuron is called
Epimeron. The terga overlap one another and the
tergum of each segment is joined to the next by thin
cuticle which allows some movement of the animal.
The dorsal plate and carapace are fused to form dorsal
shield. There is a chamber in which the gills lie on each
side. This chamber is called the Gill-chamber and the
covering is known as Gill cover or Branchiostegite.
The mouth and the sense organs lie in the head region.
The mouth lies a little below the front end. Below the
rostrum there are two stalked eyes, one on each side and
below the eyes are seen two pairs of Antenna one pair
on each side. These antenn® serve as sense organs.

The genus Palemon. has carapace less than one-third
of the length of the animal: rostrum long and armed
above and below with a varying number of teeth. The
first pair of legs small, slender and chelate; the second
pair of legs also’ chelate, mueh larger than the former,
the remsining pairs simple and clawed. The third.
saxiiliped pediform: The gills contisting of . three
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epipodites, one podobranch, two arthrobranchs and five
pleurobranchs.

1st Antenna
of Prawn.

N
[
'

1 & 2—Flagella.

2nd Antenna
of Prawn.

1—Coxopodite, 2—Basipodite,
§—Endopodite & Ischiopodite,
4—Meropodite, 5—Carpopo- 1—Flagellum,
dite, 6—Propodite, 7—Dacty- 2—Exopodite.
* - lopodite, 8—Chela.
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Appendages or limbs of prawn :

There are thirteen pairs of appendages in the
Cephalothorax but some authors calculate the number
as fourteen counting the stalked eyes as one pair. The
abdominal part has six pairs of appendages. The
hardened pieces of the exoskeleton are called the sclerites
and the thin membrane connccting them at ecach junction
is called arthrodial membrane. The appendages are of
biramous type i.e., more or less the ultimate portion is
divisible into an Exopodite and an Endopodite at least
in the larval condition. The total number of appendages
is therefore nineteen excluding the stalked eyes and the
telson which is not a segment. The first five segmenis
form the head, the ncxt eight thorax and the last six
with telson abdomen. The third pair of Maxilliped show
all the parts of a complete limb. Each has a basal part
called Coxopodite above it, is the basipodite. The
Coxopodite and the Basipodite together form the Proto-
podite. The Coxopodite bears on its outside a flat
portion called the Epipodite bearing a fringed structure
called the Gill. The base of the Epipodite bears a tufted
knob called the Coxopoditic Sete or Sctobranch. The
Basipodite hears a slender jointed structure on the outside
called Exopodite and a stout five-jointed inner structure
called Endopodite. The joints are named from the
Basipodite as Ischiopodite, Meropodite, Carpopodite,
Propodite, and Dactylopodite. The third maxilliped
resembles a leg. The limbs are made on this plan but
some part may be absent on account of the particular
function ¢ has to perform. The first two pairs of limbs
.are sensory which are used in search of food. The food.
«onsists of either living or dead organic matter. The next .
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six pairs are used as jaws and arc found close to the
mouth because they have to bring food to the mouth and
also help in chewing. The five pairs of walking legs are
used exclusively for walking. The first two pairs end in
pincers or Chele and are called Chelipeds which are used
for grasping or catching the prey. The third and fifth
legs bear the openings of the Reproductive organs’at their
bases. The appendages of the Abdomen are six pairs of
short legs used for swimming and hcnce are known as
swimmerets. The Telson is used for making rapid back-
ward strokes.

The first pair of appendages are known as
Antennules. Ilere thc protopodite 1is three jointed
mstead of two. The first joint bears on its upper side
a slit edged with bristles, the Statoeyst. The third
joint bears two many—jointed flagellae or feelers. They
are often compared to exopodite and Endopodite. The
outer flagellum bears on its under side of joints pecuilar
bristles which arc supposced to serve the scnse of smell.
The second pair of antennae bears the opening of the
green gland or the Excretory organ at the base .of the
Coxopodite. The Basipodite is divided into two picces.
The Exopodite is a flat, triangular pointed scale while the
Endopodite is a long flagellum. The third appendage is
the pair of mandibles. The Coxopoditc is a strong
plate with toothed incisor edge which bites agaimst the
‘fellow on the other side of the body. Above the incisor
cdge and so hidden from ventral view is a broad irregular
ridge called the molar process. In front of the Coxo-
Podite, a three-jointed palp is formed by the Basipodite
.and an Endopodite. The mouth bears the two mandihles:

. at the two sides. The fourth pair of appendages are the
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first pair of maxillae or maxillulae. Each has three thin
plates jointed to the basal picce. One plate is an
expansion of the Coxopodite the second rcpresents the
basipodite and the third the Endopodite. The fifth limb

2nd Maxilla.

1st Maxilla. 1st Maxilliped. 1—Scaphognathite,
1 & 2—Proto- 1—Exopodite, 2—Protopodite.
podite. 2—Protopadite.
Mandible of
Prawn.

) 3rd Maxilliped,

2nd Maxilliped, 3—Endopodite.
1—Podobranch, 2—Exopodite.
2—Endopodite. 1—Gill,
) 3—Protopodite.
1—Teeth, 4—Exopodite.
2—Endopodite,
8—Protopodites

is the second pair of maxillae. It is deeply cut into
several -parts. The protopodite bears two thin lobes
directed towards tfe middle line of the body and“each
in turn is divided into two. The Endopodite is a narrow
structure directed forwards. The Exopodite is a wide
plate directéd forwards from the outer side of the limb
and is known as Scaphognathite. The second Maxilla’
is ditnated in the front end of the Branchiostegite. The
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function of the Scaphognathite is to drive the current of
water over the gills and thus bathing the gills and driving
the current forwards out of the Gill chamber. It serves
as an accessory organ of respiration.

The sixth limb or the first pair of Maxillipeds belong
to the thorax. It has two broad basal lobas called
Coxopodite and basipodite, the Endopodite is small and
unjointed and KExopodite is large and looks like the
third Maxilliped. The Epipodite is present but does not
bear the gill. The second pair of Maxilliped is almost
like the third but the Endopodite is small and the

Fifth leg.

fi 2 . ' . :C:

1—Coxopo-
dite,
2—Basi,
3—Ischio,
4—Mero,
5—Carpo,
6—D’ro, .
T—Dactylo-
podites.

Exopoditc is relatively large. It bears a gill. The third
has been already described. Then comes the five pairs
of walking legs or Pereipoda. . )

The first two pairs bear pincers and are called
Chelipeds. Each of the legs shows a five jointed Endo-
podite and the exopodite is wanting. The four pairs of
degs bear gills on the Epipodite but the fifth phir do not
hear any gill. The leg has the following parts fr01i3 the*
base : — ) ..
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. (1) Coxopodite, (2) Basipodite, (3) Ischiopodite,
(4) Meropodite, (5) Carpopodite, (6) Pro-
podite and (7) Dactylopodite.

The opening of the female reproductive organ is at
the base of the 3rd leg through which the eggs are laid.
There is a similar opening at the base of the 5th pair of
legs through which the sperms are shed from the male
generative organ.

The abdominal appendages are thc pleopods or
swimmerets. Each has a short Coxopodite, a long
Basipodite and an Endopodite and Exopodite, each
having imperfcctly separated joints. The Endopodite s
larger than the Exopodite and both bcar bristles. In
the male the first joint of the Endopodite bears a rolled
up scroll. The sixth abdominal pair of appendages are
very large. The protopodite is short and the exopodites
and endopodites are very broad. They form with the
,telson the tailfin used for hasty jerks in swimming. The
“base of each leg is attached to the body by arthrodial
membrane.

Outer Epidermis and Cuticle of Prawn :

The Epidermis of prawn is a layer of protoplasm
with many nuclei but columnar Epithelium generally
occurs with syncytium or undifferentiated at places.
The Epidermis secretes a cuticle on the outside which
becomes hard due to the deposit of lime salts and
remains thin at the joints to allow movements of the,
body. The hard cuticle forms the Exoskeleton of the -
kody” The animal sheds off the cuticle from time.to -
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time and a new one is secreted. This is called Moultir.lg
or Ecdysis of Prawn. The basis of cuticle is chitin
which is a compound of ammonia. The animal gets rid
of nitrogenous waste material through this cuticle. When
the animal is leaving the old cuticle a split appears on
the back and along the limbs and the animal cscapes
from this old cuticle. In the meantime the animal has
to hide itself because the new cuticle takes several days
to harden. The male generally moults twice a year and
the female once a ycar.

Skeletal and Muscular System :

The animal has an outer skeleton of thick and hard
cuticle. The thorax portion has an internal skeleton in
the form of hard ingrowths of cuticle. This is called
Endophragmal skeleton.

The movement of the body is carried on by various
striped muscle fibres. There is no continuous muscular
layer. There are two sets of muscles for the movement
of the abdomen. One is the extensor system beginning
from below the carapace and continucd along the base
of the terga. The contraction of these muscles straighten
the abdomen. There is another set of more powerful
muscles on the ventral side attached to the stérna and
Endophragmal skeleton. These by their contraction
bring together the sterna and thus contract the abdomen.
By these muscular movements jerks are produced and
the animal escapes from its enemies. Its gentle move-
ments are carried out by the walking legs and the padding
‘of the abdominal swimmerets.
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Appendages and Scgments of Prawn.
1. First pair of antennules
2. Second , , antennz Sensory limbs.
Head 8. Mandibles
4, First pair of Maxillae
5. Second , ,, »
6. First pair of Maxillipeds |
7. Second , ” | Faws.
8. Thil‘d F1] (1] 1 2]
Thorax | 9. First pair of legs
10. Second ,, ,, ,,
‘11, Third ,, , , — (Female)|Legs.
12. Fourth , ,
13. Fifth »s s — (Male)
14. Abdominal limb
15. ’ »
16. ” ” ‘Swimmerets.
Abdomen 17. » Y]
|18. L} ] ”
|19. Telson & ’ Tail fin.

Body cavity :

The body cavity or the perivisceral cavity of prawn
is large and the organs lie in it. This is haemocoele
because the blood vascular system comes in contact with
this cavity. It is not a ccelome.

Alimentary system :

The alimentary canal is derived from thrce regions
in the embryo, the stomodaeum, the mesenteron and .the
proctodaeum. The stomodaeum develops into the foregut
counsisting of the buccal cavity, the oesophagus and the
stomach ; the mesenteron forms the adult midgut and
the hepato-pancreas while the proctodaeum develops into
the hindgut. The foregut and the hindgut have an
internal lining of cuticle continuous with the cuticular



ALIMENTARY CANAL 289

covering of the integument but the long midgut has ,a
soft endodermal llmng

The mouth is a wide aperture situated on the
ventral side of the Cephalothorax. It is bounded in
front by a wide upper lip or Labrum and behind by a
pair of lower lips or Metastoma. There is a short
cesophagus or gullet which leads into the stomach or
Proventriculus. This stomach has two chambers, a large
front part or Mill chamber often called the ‘ Cardiac
division ” of the stomach, and a smaller hind part or
“Filter chamber,” often called *“ Pyloric division” of the
stomach, separated from the mill chamber by a pit in
the roof. (Two large plates are found in the two divi-
sions of thc stomach and are known as Cardiac and
Pyloric Ossicles. Embedded in the floor of the cardiac
stomach lies a large triangular cuticular plate called the
hastate plate on account of its resemblance to the head
of a spear. They are joined in the middle by two smaller
pieces called Urocardiac and Prepyloric ossicles. The
forked middle tooth projects from the prepyloric ossicle.’
At each side of the pit the cardiac and pyloric gssicles
arc connected by two more pieces the Zygocardiac ossicle
and the Pterocardiac ossicle. The cardiac stomach is
generally found filled with semi-solid food. In a living
prawn the cxpansion and contraction of the stomach,
allows the food to mix up with the hepatopancreatic
'secretion and thus the food is digested. There is no
gastric mill in cardiac stomach. The filter chamber
leads into the short midgut or Mesenteron. The mid-gut
is followed by the almost straight hindgut or intestine.
-The filter-chamber has many ridges covered with bristles-
which serve to strain out the particles of food so ‘that



290 ALTMENTARY CANAL

on]y fine food enters the midgut. On each side of the
midgut the Liver or MHepatopancreas opens. The
Hepatopancreas is a large lobed yellow gland consisting
of numerous short tubes which open by ducts on each
side of the digestive gland. The food is either raked
up by the third maxilliped or torn to pieces by the
‘Chelipeds and then passed into the mouth by the jaws.
‘The mandibles cut the food into small pieces and then
send to the proventriculus. Then the food passes to the
midgut where with the digestive fluid from the gland

L. S. of prawn

1—Mouth, 2—Stomach, 8—Intestine,
4—Anus, 5—Nerve cord, G—Ventral vessel,
7—Digestive gland, @ 8—Heart.

disgestion and absorption take place. The filtrate from
the food passes backwards into the hepatopancreatic
luets, while the refuse over the filter consisting of larger
g&rticles of undigested or .indegestible food is pushed
upwards into the dorsal chamber of the pyloric stomach,
whence it is pressed backwards into the midgut. The
hindgut “ has a swelling near about the anus. The
hepatopancreas or the so-called liver is a massive compact
organ, orange-red in colour consisting of two lobes. The
large bulk lies behind the cardiac stomach but a part of
it lies around the floor and sides of the stomach. Dorsally
it is covered by reproductive organs and heart. The
Jiptestine leads to the anus which opens below the telson, -
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Vascular system : )

The Heart is a triangular (on surface-view) hollow
organ on the dorsal side of the animal with muscular
walls. It is situated in the thorax within a space called

Heart

D D=Dorsal side.
&
1
1
Vv 471
)

Ventral side
1=0stia

Pericardial Sinus. Five pairs of openings called Ostia
are found on the hcart through which the cavity of the
Heart communicates with the pericardium. The ostia are
guarded by valves, which allow the blood to enter the
Heart from the pericardial sac but not otherwise. The
Ostia are situated in the following way : —

(1) One pair is seen on the ventral side of the
heart.

(2) Second pair is found on the outer sxdes of the
dorsal surface.

(8) Third pair occurs dorsally close to each other
in the middle line.

(4) Fourth pair is seen dorsally at the posterior
border of the heart.

(5) Fifth pair is at the outer angles of the posterior
border.

_Arteries and veins :

Blood vessels which are sent from the heart to
different parts of the body are called Arteries. ‘The;r
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cagry pure oxygenated blood to the different parts of the
body. Blood vessels which bring blood from various
parts of the body to the Heart are called Veins. They
carry impure blood.

Blood vessels of prawn :

The heart receives all its blood from the pericardial
sinus. When the heart contracts, it pumps out all its

blood into the arteries which have strong muscular
walls.

1—Heart, 2—Antennary, 3—Hepatic,
4—Antennary, 5—Anastomosis,

6—Dorsal Abdominal, 7—Ventral Abdominal.

Three ‘blood vessels arise from the front end of
the Heart—a median Ophthalmic artery which runs,
farwards over the, stomach and joins the antennary
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arteries. Two antennary arteries run forwards on the
two sides of the opthalmic artery. Each antennary artefy
divides into three branches, (1) a pericardial branch;
(2) gastric branch and (8) a mandibular branch supplying
blood to the pericardial sinus, the cardiac stomach and the
mandilular muscles respectively. After giving off these
branches, each antennary artery divides into a dorsal and a
ventral branch. The dorsal branch gives an optic artery
to the eye and the ventral branch supplies the antennule
and the antenna. Below the antennary arteries are given
off two Hepatic arteries which supply the Liver. The
hinder portion of the Heart gives off a vessel which at
once divides into a (1) Supraintestinal artery which runs
below and is situated above the intestinc and supplies
the muscles of the intestine and (2) a sternal artery
which goes through an opening in the ventral nerve cord
in the ventral part and divides into a Ventral Abdominal
and a Ventral Thoracic artery by which the limbs are
suppliecd. The blood vessels branch minutely but there
are no dapillaries. Ultimately the branches open into
Sinuses and thus the Blood vascular system comes in
direct contact with the body cavity, for which it is known
as Haxmocoele. The largest of these is the Perivisceral
Cavity. The blood from the limbs and to a great extent
from the perivisceral cavity collects in a sternal sinus
which lies in a space formed by the Endophragmal
.skeleton which contains the ventral Nerve cord and the
Ventral blood vessel. The blood is carried from this
sinus by afferent branchial sinuses for oxygenation in the
Gills. After oxygenation pure blood passes by Efferent
_branchial sinuses. to the pericardial sinus from which it
~enters the heart and becomes distributed by various
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vessels. Part of the blood around the stomach passes by
a ‘vessel from the branchio-stegite to the pericardial sinus.
The vascular system of the Prawn 1s said to be open.

The blood of Prawn is a clear fluid which contains
white corpuscles and coagulates readily which is an
advantage for an animal having open vascular system.
Hemocyanin an organic compound of copper plays the
same part as Hwemoglobin of higher animals. It takes
up the oxygen in the respiratory organs and gives it off
to the tissues. In the oxidised condition it tinges the
blood blue but colourless when deoxidised.

The course of circulation of blood in palaemon.

Heart

Arteries Pericardial Sinus
Arterial
branches to
viscera and Efferent branchial
appendgges channels (Branchio-

cardizc canals)
Blood-lacuns |5¢
of the hemocaele ﬁé
' Channels ®

Ventral 1 =
sinuses g eg:
Afferent Lateral long channels 'I
branchial g

. channels — /
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The blood-sinuses and the blood-channels : .

The blood in the various organs of the body flows througrl &.
network of heemocoelic lacunae or sinuses distributed throughout the
body and is finally received into a pair of ventral sinuses which are
situated below the hepatopancreas and the flexor muscles of the thorax.
These two adjacent ventral sinuses communicate with each other.
These sinuses are protected ventrally by the sterna and the endophragmal.
skeleton. *

From the ventral sinuses blood is carried to the gills on each
side by six definite channels called the Afferent branchial channels.
These channels are also lacunar in character. Of the branchial channels,.
the last five send blood to the pleurobranchs while the first channel
supplies the two arthrobranchs and possibly to the podobranch. In
the gills the blood circulates and is aerated. The aerated or oxygenated
blood returns to the pericardial sinus through the six pairs of efferent.
branchial channels (branchio-cardiac canals). It is scen that the
aflerent and efferent channels pierce the wall of the thorax one above
the other and therefore, on removal of a gill, two openings are exposed.
at the root of each gill.

Respiratory System : 81

The respiratory organs of the prawn consist of the
lining of the carapace, three pairs of epipodites, and eight
pairs of gills or branchiae, all of which are situated In
the large but compressed gill-chambers, one on each side
of the thorax. Each gill-chamber is enclosed between
the branchiostegite on the outer side and the waill of the
'thorax on the inner and is in communication with the
extcrior along its anterior, ventral and posterior borders.
but is closed along its dorsal aspect. The thin inner
lining of the branchiostegite contains blood-lacunae and
‘is constantly bathed in fresh water, thus forming a respis
tatory surface.
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The respiratory system consists of eight Gills on
eath side which lie inside the Gill Chamber. The gilt
chamber is bounded on the out-side by the Branchiostegite
and by fused Epimera of the ccphalo-thoracic segments
on the inside. The chamber is open in front, below and
behind.- A current is produced by the scaphognathite

1—1st antenna, 2—2nd antenna, 3—Scaphognathite, 4—Gill, 5—3rd
_maxilliped. 6 to 10—Legs, 11—Rosturm, 12—Carapace.

within the branchial chamber. The gills arc of three
‘different names according to their position. When a gill
is attached to the basal podomere (coxa) of an appendage,
it i1s known as a podobranch; when attached to the
arthrodial membrane connecting the appendage to the
body, it is called an arthrobranch ; but when it is
attached to the lateral wall of the segment to which the
appendage belongs, the gill is called a pleurobranch.
Starting from the anterior end, we find that the first
maxilliped bears no gill but only a bilobed epipodite.
The second maxilliped bears both a podobranch and a
smd]l epipodite. The third maxilliped bears two arthro-,
h'?l;t‘lw and a small epipodite. Gills of the segments -of
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the five walking legs, are five pleurobranchs. The first
gill is a podobranch being attached to the base of the
second maxilliped. The second and third gills are arthro-
branchs being attached to the arthrodial membrane of
the third maxilliped. The remaining five gills are pleuro-
branchs.

The epipodites are simple leaf-like plates atfached to
the coxal joints of the three maxillipeds and each out-
growth of the epipodite forms a simple primitive type of
gill. The epipodites lie in the anterior part of the gill-
chamber below the scaphognathite; of the eight gills,
seven are exposed on removal of the gill-cover but the
cighth lies hidden bencath the dorsal part of the second
gill. '

The gills are thin walled and each gill consists of
numerous delicate plates arranged like the leaves of a
book. The plates have a stout axis. The gill axis is
attached to the side of the animal. The axis carries an
Afferent vessel and an Efferent vessel. The thin-walled
gill exchanges CO, and takes up oxygen from the current
of water and thus the blood becomes oxygenated. The
scaphognathite keeps vibrating incessantly so as to pro-
duce a continuous current of water flowing through the
gill-chamber. Water enters the gill-chamber along the
posterior and ventral margins of the branchiostegite ; it
then passes over the gills and reaches the antero-dorsal-
- depression of the gill-chamber, wherefrom it is expelled
out at the anterior end by the baling action of the
scaphognathite. The vibratory movements of the scap-
hognathite are supplemented by the movements of the
" whip-like exopodites of the maxillipeds which whisk away
from the sides of the animal the water which the scaphog-

20
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nathtte has baled out. The gill-chamber containing the
eplpodltes and gills and the lining of the carapace are thus
constantly being bathed in a current of fresh water.

Excretory System :

The excretory organs of the crustacea comprise two
pairs of glands: (a) the antennary glands opening at
the' bases of the antenne and (b) the maxillary glands

Nervous system of prawn.

1-—Cerebral 5—Ventral nerve
ganglia. cord.
2—Cireumoesophageal 6—Abdominal
commissure, ganglia,
8—Connective. 7—Nerve to
gut.
4—Thoracic

. s
ganglia.
"

"ppening at te bases of the maxillae. Both types of glands
-flo' ot function at the same time; as a rule, one succeeds
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the other. In Decapoda like prawn, the maxillary glands
form the larval kidneys while the antennary glands form
the functional kidneys of the adult. The kidneys of the
adult prawn are a pair of antennary glands.

The Excretory organs are also known as Green
glands. The glands are situated in the Head ayd their
ducts open at the base of the second antennz. Each
renal gland consists of a single much coiled tubule with
connective tissue. The renal branch of the Antennary
artery comes in contact with the Renal tubule. The
blood gets rid of the nitrogenous waste products in the
cells of the Renal tubule. There is a dorsal Renal sac
which lies dorsal to the stomach and below the carapace.
The sac contains fluid and is connected with the Repro-
ductive organs. There arec two ducts from the Dorsal
Renal sac which pass to the ventral side and open into
the Renal saccules, one on each side. The saccules are
situated on the inner side of the Renal glands. The

saccules send two ducts to the excretory apertures of the
two sides.

Besides the antennary glands, the integunrent is
believed to be an important organ of excretion.

Nervous System :

The nervous system resembles the nervous system of
‘the Leech. The Brain or cerebral Ganglion or supra-
cesophageal Ganglion is situated between the green glands.
It gives off nerves to the Eyes and the Antenne. It
sends below two circumamsophageal Commisures to join
.behind the cesophagus. Below it, is the Thoracic Gapg--
. lion supplying the third Maxillipeds. Here the fusioh qf.
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ganglia has taken place forming thoracic ganglionic mass.
In the circumoesopbageal commissures a loop is formed
by the fine nerve cords round the cesophagus. This is
known as Postoesophageal loop. The Thoracic ganglionic
mass is perforated by the sternal artery. It supplies
nerves to all the appendages of the cephalothorax. The
thoracic ganglionic mass gives rise to a double ventral
nerve cord. This cord has six ganglionic swellings corres-
ponding to six segments. Each ganglion gives rise to
nerves which supply the muscles. The sixth ganglion
supplies the sixth segment and the telson.

The nervous system therefore consists of : (a) a pair
of supraoesophageal ganglia or the brain connected by
(b) a pair of circumoesophageal commissures with (¢) a
ventral nerve-chain of paired ganglia lying in the mid-
ventral line along the whole length of the body of the
prawn and (d) the visceral nervous system consists of a
number of small ganglia in connection with the cesophagus
and the stomach.

Sense Organs :

The sete or hairs distributed all over the body may
have the function of tactile organs. The sensitiveness of
the Antenna serves the animal to search for food.

Organs of smell or Olfactory organs:—

The sete on the outer flagellum of the first antenpule
may have the function of smell.

Eyes or sense of sight : —

. There are two stalkéd compound Eyes. Each eye
8 compound i.e. consists of a large number of simple
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visual elements called ommatidia or ocelli. Each Eye
has a number of elements called Ommatidia. The Eye
‘is black owing to pigments in some of its cells. It is
covered with a colourless portion of the cuticle called
Cornea which is divided into a number of square facets,
each of which corresponds to an ommatidium. Each
ommatidium has a complex structure. Each® is an
eldngated body consisting of a number of cells derived
from the Epidermis with refractive bodics scereted by
them. Beneath the corneal facet lying at the surface of
the eyc are situated a pair of corneagen cells which
secrete a new cornca when the old onc 1s discarded during
ecdysis. DBceneath the corneagen cells lie tall cells called
the conc-cells or vitrellae. These cclls surround the
crystallinc cone. Bencath the crystalline cone lies the
rhabdome which is surrounded by retinular cells. The
rhabdome and the retlinular cells together form the
receptor or retinal part of the ommatidium. The inner-
most cells form a group called Retinula whose inner ends
arc continucd into nerve fibres. It is regarded that a
mosaic of images is combined in the nervous system to
give a single impression of objects scen by the prawn.

Statocyst or Otocyst or organ of Hearing :—

These are a pair of sacs at the base of the first
antennules and are connected with nerves. The sac has
a lining of hairs which are comnccted to the nerves. The
sacs are filled with sand grains. This organ is a
balancing apparatus of the animal. The sand grains
move against the hairs and the direction of the body is
perceived through them. Formerly the ofgan was
'regarded as an organ of hearing but recently experiments
carried on with moulting prawn disprove the former ‘:'deg.r
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Irpn grains were placed inside the sac and a magnet
attracted the iron grains which changed the direction of
the animal and proved their balancing power. The
statocysts have been shown to be organs for perceiving
the direction of the force of gravity.

Reproductive System :

The sexes are separate. These organs lie above the
gut and below the pericardium. The organs in both
sexes have lobes. Two ducts open to the base of the

third and fifth thoracic legs (Maxillipeds). The females
are smaller than the males of the same age.

Male :

The testes are two in number and the anterior
portion is attachcd to the renal sac in front. The Vasa
Deferentia or sperm ducts are much coiled tubes beginning
from the testes and ending by a shorter portion atl the
base of the fifth legs. Each spermatozoon has a cup-like
body and a stiff tail. The testes fuse at the anterior
part but are free posteriorly. The end of the wvas
deferens is dilated and forms vesicula seminalis.

Female :
There are two ovaries which lie ncar the Renal sac.
Ova are produced within them. The two ducts from the
_ovaries are short and open at the base of the third
#thoracic leg. The ova are large, each with a nucleus and
plenty of yolk material. |

Development :

Generally pairing takes place in september and
October “i.e. just after the rains. After the ovum is
fertilised it is held fast in the swimmerets. Segmentatlon
¢n.kes place there and a larva hatches out which is called
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the Zoea larva. The larva moults several times undtil_
the adult form is reached. This is called the Metamor-
phosis of Prawn. The hard covering is shed from time
to time to make room for growth taking place in the

Ovary of prawn. Tests of prawn. Sperms and
ova of prawn.

~D
1—Ovary. 1—Testis. 1—Ovum.,
2—Oviduct. 2—Vasdeferns. 2—Sperm.

3—Opening. 8—Opening and last part.

meantime. The Zoea has a cephalo-thorax and a
segmented abdomen. The appendages of the cephalo-
thorax are all biramous and have two pairs of antenne,
one pair of mandibles, two pairs of maxillee, three pairs
of maxillipeds, three pairs of thoracie legs. The abdo-
men has no appendage. The carapace has a small
rostrum. There is one median Eye called Nauplius Eye
in addition to the pair of compound Eyes. After several
moults the Zoea becomes a Schizopod or Mysis. It
"differs from the Zoea in that two or more thoracic
appendages appear. The Mysis moults several times
and reaches the adult or prawn stage. Several modifica-
tions occur in the cephalothoracic appenddages, the
* nauplius Eye is lost and the abdominal appendages

appear. 2
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ngeneration :

Prawn can reconstruct a lost limb by regeneration.
This is helpful because the animal can escape from its
enemy by leaving the limb. This power of regeneration
is known as Autotomy. When the leg is separated blood
clots the injured part and gradually the limb grows with
each moult.

Bhetki :

The fish is scientifically known as Lates Calcarifer.
The name of each animal or plant in Biology has two
parts. The first part refers to the Genus and the sccond
part refers to the Species to which the animal belongs.
This is known as Binomial Nomenclature. The great

Biologist Linnaeus first found out the value of such
nomenclature and promulgated it.

The animal is a typc of Chordata and specially of
Vertebrata. The higher animals all have a structure
called Notochord which is generally dorsal in position.
There are some lower Chordates where the Notochord is
either rudimentary or confined to the larval condition
before the attainment of the adult structure eg.,
Balanoglossus, Ascidian etc. The *“ Bhetki” has a
vertebral coiumn which is derived from the Notochord.
The case of the notochord is replaced by a bony column
called the Vertebral column and hence the name Verte-
brata. Therefore the presence of vertebral column is a
. characteristic feature of the vertebrata which is generally
dorsal in position. The second characteristic is the
presence .of openings in the back of the throat called.
Gill - slits. These Gills are richly provided with blood
vesséls in the Bhetki and help the animal in carrying -on
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the process of respiration but in the more advanced
groups like the Guineaping or man the clefts are opfy.
present during the developmental stages of the faetus
and are absent in adults. The third characteristic is the
prescnce of the Brain and the spinal cord in the form
of a tube. The fourth characteristic is the presence of
a Ceelome and a Heart which is ventral in position.

Habitat :

The fish Bhetki occurs in the saline estuaries of
Bengal. It is used largely by the inhabitants as an
article of food. The size varics from four inches to four
fecet n length.

External Characters :
The fish has a head, trunk and a tail. Therc

is no neck. There is a distinet line visible on each
side of the animal (which is flat from side to side)
which is known as the Lateral line provided with

Iy o

*1—Mouth, 2—Eye, S—Nostril, 4—Operculum, 5—Branchio-Stegal
membrane, 6—Pectoral fin, 7—Pelvic fin, 8—Anal fin, 9—Anus
etc.,, 10—Caudal fin, 11—Dorsal fin No. &,

12—D. fin No. 1,18—Lateral line.
sense organs extending from head to_ tail. Fhe whole
*body is covered with scales. The scales are coveped:

by .the epidermis which secretes a slimy mucus which,
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m@kes the animal difficult for a catch with hand. There
are a pair of nostrils on each side. There are two eyes
but they are not provided with an eyelid but a trans-
parent membrane covers each eye which is called
Nictitating membrane. There is a large mouth inside
which palatine teeth are found when the mouth is opened.
On the roof of the mouth is a double row of vomerine
teeth. There is a large tongue which forms the floor of
the mouth. The region from the mouth to the Oper-
culum is known as the Head. The trunk extends from
the Operculum to the anus and the region behind the
anus is the tail.

Apertures of Bhetki :
(1) The mouth is large and terminal.

(2) Double nostrils on cach side 7.e., each Olfactory
sac has two apertures externally, the anterior one Is
provided with a flap-like valve.

(8) The- gill-chamber has a bony covering called
Operculum which shelters the gills or respiratory organs
. of each side. The operculum is continued into a slimy
" membrane supported by bony rays called respectively
Branchiostegal membrane and Branchiostegal rays.

(4) At the posterior ventral side near the anal fin
there 1s a slight depressmn of the skin having three

apertures called the Anus in front, Genital in the middle
" and Urmarv behind.

Fms - h
.. “The _appendages of the fish are called the fins. °
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Some are unpaired (single) and median while the othgrs
are paired and lateral. They are :—

(1) Dorsal fin, median and unpaired.
(2) Posterior Dorsal fin, median and unpaired.

(3) Caudal fin or tail. It is of the homocercal
type i.e., symmetrical in form. It is the chief
organ of locomotion.

(4) Single Anal fin behind the Anus.

(5) Paired Pectoral fins just close to the Gill
opening.

(6) Paired Pelvic fins on the ventral side of the
animal.

Muscles of the Body :

The muscles arc known as Myotomes or Myomeres.
These are arranged segmentally on the two sides of the
body. There are two sets of such muscles one below
the other separated by the lateral line. The muscle
segments are V-shaped and each segment is connected
with the other by connective tissue.

There are some other muscles which—are used for
controlling the fins. These muscles are voluntary.

Coelome : .

The body cavity is called the Ccecelome. The largest
cavity is the abdominal cavity containing the abdominal
argans. There is another cavity called the Pericardial
.cavity, containing the Heart. The abdominal ‘cavity is
" lined by a layer of Epithelium called Peritoneum. The
" layer covering the organ or organs is called the V‘is’ce‘r?l
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layer, while the layer which lines the wall of the body-
cavity is called the Parietal layer. The two layers vz,
visceral layer and parietal layer form a continuous layer
on the dorsal side below the spmal column which is known
as the Mesentery. This is used to hold the abdominal
organs in position.

Alimentary System :

The mouth is wide and leads into a part called the
Buccal cavity and 15 contmued mto the Pharynx. ‘The

Ahmentary systemn

1—Ocsophagus

24—Stomach

3—Caecum

4—Lner

5—Intestine A
1)-

6—Anus

1—Bladder.

7—Laver.

8—Rectum,

Pharynx is perforated on each side by four apertures
called Gill-glits. The Pharynx is followed by a short
vesophagus which opens into the elongated stomach.
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There are both palatine and vomerine teeth. They are
mainly used for preventing the food from slipping eut
of the mouth. They are not implanted in sockets and
are not used for cutting or chewing.

The stomach has two ends. The end towards the
pharynx is called the cardiac end. The other end from
which the intestine begins is called the Pyloric end. The
pyloric end has a number (5) of blind pouches called
Pyloric caeca. The pyrolic end is provided with a valve
called Pyloric Valve. The pyloric ceca open into the
first part of the intestine. The intestine 1s a much coiled
tube which ends in the Rectum. The Rectum opens by
an aperture called Anus. There is no distinct Pancreas.
The coils of the intestine are richly laden with fat and
they are kept in position by the mesentery. (The rectum
is not clearly distinguishable).

The Liver has two long lobes and a small and
has a gall bladder. The splecn lies on one side of the
intestine.

‘Swim-Bladder :

There is a thin sac just behind the alimentary canal
and in front of the Vertebral column. This is called the
Air-Bladder or Swim-Bladder. The bladder has tawo lobes
..called the anterior and posterior lobes. The air-bladder
is a hydrostatic organ t.e., it functions as a float viz., it
renders the fish bulk for bulk of the same weight as the
water in which it lives that is, it gives buoyancy to the

,'fish according to various depths of water. It arises as
a diverticulum of the alimentary canal. '
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Functions of the Air-bladder :

" (1) ’l‘he, most important function of the air-bladder
is hydrostatic i.e., it acts as a float for the fish as already
explained.

(2) It acts as an accessory respiratory organ in some

fish.

(8) It acts as a sound producing organ by the
vibratory movements in the gases contained inside the
organ due to the rapid contraction of the muscles asso-
ciated with the walls of the air-bladder.

(4) It serves as an accessory organ of hearing in
some fish.

The gases contained in the air-bladder are oxygen
66%, nitrogen 809, and CO.; 5 %,.

Heart and Vascular System :

The heart of Bhetki consists of a sinus Venosus, an
auricle and a ventricle. The heart lies within a sac called
Percardium.

-‘The Sinus Venosus is a thin-walled sac lying poste-
riorly and receives the. impure or venous blood of the
body from thé Anterior and Posterior veins.

‘The Auricle is placed ventrally to the sinus venosus.
The blood is directed by valves from the sinus venosu:
to the Auricle and not otherwise. The auricle has thin
walls.

The- Ventricle is thick-walled. Its contraction forces
ithe blood into the ventral Aorta. The aperture between
the auricle and the ventricle is guarded by valves and .
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Systemic veins bring blood directly to the Heart.
Portal veins have to bring the blood through some
intermediate structure. The Afferent Branchial Arteries:
although they have been included under Arteries may be
described as real veins as they carry impure blood to the
Gills for oxygenation.

There are two principal veins in the anterior part of
the animal bringing blood from the head region called
Anterior Cardinal Veins. The two veins coming from
the lower portion are known as Posterior Cardinal Veins.
The Anterior and Posterior Cardinals of each side unite
to form a common vessel called Precaval Vein or Ductus
Cuvieri before opening into the sinus Venosus. There
are two veins also coming from the Liver to the sinus
venosus called Hepatic Veins. The right posterior car-
dinal is a continuous vein from the tail region. The
right posterior cardinal lies ventrally to the kidney. These
are all systemic veins.

Pbrtal Veins :

There 1s a Renal portal system. Blood from the
region of the tail is collected by the Caudal Vein lying
along side the Caudal artery. Before entering the kidney
the Caudal vein divides into two Renal portal veins lying
on the back portion of the kidney. The right Renal
portal vein is continuous with the right posterior Cardinal
vein. The left Renal portal vein is broken down into
capillaries and then the left posterior cardinal vein is
formed by a number of small veins from the substance
.(')f the kidney.

21
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Hepatic Portal System :

The hepatic portal systein is formed by a number of
veins bringing venous blood from stomach, intestine, and
rectum, and cnters the Liver by a single vein called
Hepatic portal vein. There is a system of capillaries in
the Liver and ultimatcly the blood passes to the sinus
Venosus by two Ilepatic Veins.

Blood :

The blood of Bhetki consists of a liquid portion
called the Plasma, and two kinds of corpuscles float in it.
There are white blood corpuscles and red blood corpuscles.
The white ones are nucleated and ameeboid. The red cells
are oval nuclealed and contain a red pigment called
Haxmoglobin.

[irculation :

Venous blood of the body enters the Heart through
the two precaval veins. From the sinus Venosus, the
blood passes to the Auricle, then to the ventricle and
by means of the ventral aorta to the Gills for purifica-
tion. After oxygenation purc blood is supplied by the
Cephalic arch and the Dorsal Aorta to the different parts
of the body. There is a system of capillaries by which
the arterics communicate with the veins. The arterial
blood ‘after ramifying in the tissues by finc branches
becomes impurc and then enters the capillaries and then
goes to the veins; thus a continuous channel is estab-
lished. The contraction of the Heart pumps the blood
to différent parts of the body. The cycle is repcated
* all the time the animal is alive.
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Excretory System :

There arc two clongated kidneys, which begin almdst.
below the Gill arches and extend to the end of the
abdominal cavily. They are the second step in the

1—Gillarch,
2—Axdl filament.

1—Kidney,
2—Ureter,
3—Bladder.

development of the kidneys and are known as Mesone-
phros. The surface of the kidney is perforated by fine
apertures through which the kidneys have communication
with the peritoneal cavity. The two kidneys are almost
fused in the middle line. Each kidney has a passage
beginning near the middle, passing downwards joins up
to form the Urinary Bladder. The urinary bladder
opens by an aperture to discharge the waste products of
the body. The kidneys lic just on the ventral side of
the vertebral column,

Respiratory System :

* The respiratory organs of the fish Bhetki are the gills.
They lie in a chamber which is covered externally by a_
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plate of bony structure called Operculum. The operculum
consists of four bones called Operculum, Pre-operculum,
Inter-operculum and Sub-operculum. The bones are moved
by muscles. There is a membrane behind and below the
operculum which is called the Branchiostegal membrane
which can perfectly close the chamber. This bony
mechanism is always opening and closing to drive out the
incoming water from the mouth during the whole life
time of the animal. The Gills are placed on four Gill
arches separated by five Gill clefts. The Gill chamber
opens internally into the Pharynx. Each Gill has two
book-like folds consisting of a number of Gill filaments.
The arches carry the afferent and efferent vessels. The
filaments are richly supplied with fine blood vesscls called

Capillaries.

Mechanism of Respiration :

The water enters the mouth of the fish and passes
through the Gill clefts to the Gill chamber which drives
the water out by lifting the Operculum. The process of
respiration consists of two different actions viz., Inspira-
tion or the taking in of water and expiration or driving
out of water. During inspiration the water enters the
mouth and» while passing through the clefts the water
washes the gill filaments when oxygen is supplied to
the blood inside the capillaries there. This oxygen of
course comes dissolved in the water. The waste product
in the form of CO, is exchanged for it almost simul-
taneously and the CO,; passes out dissolved in water.
The Hyoid arch is retracted when the mouth is opened
‘in. taking food or in inspiration and at the same time the.
- Gill aperture is closed. But the Gill aperture opens when .
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swallowing food and at the samec time the Hyoid arch is
brought forward. y

Brain and Nervous System :

The Brain consists of two Olfactory lobes in front.
The cerebrum lies below them. The cerebrum consists
of two hcmispheres having a longitudinal fissure between
them. The thalamencephalon comes next and is partly
covered by the Cercbrum. On the ventral aspect is the
Infundibulum to which is altached the Pituitary body.
In the dorsal side is the minute Pineal body. On the
ventral aspect there is a crossing of the Optic nerves.
There are two large optic lobes. Then comes the Cere-
bellum which is large and median in position. The final
part is the Medulla Oblongata continued in the Vertebral

column as the Spinal Cord which runs down to the tail.
Brain

1—Olfactory,
2—Cerebrum,
3—Optic lobe,
4—Cerebellum,
5—~—Nerves,
6—Medulla
oblongata.

Cranial Nerves :
There are ten pairs of cranial nerves :—
1. Olfactory supplying the nostril.
2. Optic Nerves supplying the Eyes.

. 3. Oculomotor Nerves arise from the “mid-brain
and supply four out of six muscles of the Eye-
ball. » EJ
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10.

CRANIAL NERVES

The Pathetic Nerve arises from the point
between mid-brain and medulla oblongata. It
supplies the superior oblique muscle of the Eye.

Trigeminal Nerve is of great size and wide dis-
tribution. It arises from the side of the
medulla. It has a ganglion near its origin
called the Gasserian Ganglion. It divides into
two branches viz., Ophthalmic and Mandibular.
The Ophthalmic again divides into dcep and
superficial branches which supply the skin near
the mouth and the orbit. The Mandibular
nerves supply the jaws.

Abducent is a small nerve arising from the
Medulla and supplies the muscle of the Eye.

Facial arises from the Medulla also it has two
branches, wiz., Palatine supplying the mucous
membrane of the palate and the Hyomandibular
supplying the Lower jaw and the Hyoid arch.

Auditory Nerve supplies the organ of hearing.

Glossopharyngeal arises from the medulla and
supplies the first branchial arch.

Vagus or Pneumogastric arises from the side of
the Medulla and has a ganglion called Vagus
Ganglion. It gives off nerves called Branchial
nerves to the Gill-slits. The Vagus also gives
off a Cardiac Nerve to supply the Heart and
a Gastric branch to the stomach. A nerve

" arises in fish from the Vagus and is known as

the Lateral Nerve which supplies the Lateral '

. line sense organs of fish.
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Spinal Cord : ,

The Spinal Cord is a long continuation of the Brain.
Nerves arise from it and are known as Spinal Nerves

which supply the various parts of the body cxcept the
cranial portion.

Sympathetic System :

There are two cords of Nerves on the two sides of
the Vertebral Column. The sympathetic cords are united
at the anterior portion with the Vagus. The cords run
towards the tail by the sides of the precaudal vertebra

and pass along the haemal canal by the side of the caudal
artery.

Sense Organs :
Tactile Sense Organs :

These are found in the form of cells of the Epidermis
on the surface of the body.

Olfactory organs are represented in the nasal sacs
supplied by the Olfactory Nerves. ‘

Taste organs occur as Tastebuds in the Pharynx.

Ear:

There is only Intcrnal Ear.

There are two eyes which are complicated oxgans.
" Reproductive System :

The animals are either male or female. The male
organs are the testes in the form of sacculated tubes.
* The testes are paired organs and extend almost to the
" whole length of the abdominal cavity. Each testis has 4
diret which joins with the other duct and open to the
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exterior by a single aperture. The ovaries are also saccu-
lated organs and are much wider than the testes.
Sometimes the ovaries are filled with numerous ova.

Ovary. Testis

1—Testis,
2—Ducl.

They have ducts which unite to open to the exterior by
a single aperture between the Anus and the excretory
aperture. The sexual organs are not well-developed in
the young fish.

Skeleton :

The skeleton of Bhetki consists of a cranium which
contains the Brain. The cranium consists of a number
of bones but the detailed study of which is not meant
for thq Intermediate students.

The bones of the cranium are :—The dorsal part of
the skull consists of two bones called Parietals, in front
of which are the two frontals. On the side of the
parietal bone is the Pterotic bone. The sphenotic lies
in front of the Pterotic. Below the Sphenotic lies the
Orbital which is seen from the side. The Mesethmoid
bone lies in front of the Frontals with two lateral
Ethmoids, The Nasal bone lies in front of the Lateral
Ethmoid. ' The Maxilla and Premaxilla lie in front of
the_ Mesethmoid. Thc Jugal bone is seen from the side
articulating with the first orbital. There are five otic
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bones on each side of the skull e.g., Epiotic, Opisthotic,
Pterotic, Prootic and Sphenotic. At the back of the
skull there are four bones e.g., Basi-occipital, two lateral
occipitals, called Exo-occipitals and a Supra—cocipital
bone. There is a large hole below the Supra-occipital
called thc Foramen Magnum through which the Brain
communicates with the spinal cord.

On the ventral side the Basi-occipital has in front
the long Parasphenoid bone. The Vomer lies in front
of the Parasphenoid. At the side of the Parasphenoid
is the lateral Alwsphenoid one on cach side.

On the lateral aspect the Ptcrotic bone has the
Hyomandibular bone on each side. The Hyomandibular
has a triangular operculum which covers the Gill-chamber.
There is another bone called Symplectic. The Pre-
operculum lies below the Hyomandibular. The Sub-
operculum lies below the Operculum and another bone
called Inter-operculum lies in front of the Sub-operculum.

'« The lower jaw or Mandible consists of a Dentary in
front, Angular below and Articular behind the Dentary.
They are all fused bones.

Hyoid Apparatus :

The bone which articulates with the Hyomandibular
above is the Epihyal, below are the Ceratohyal and the
Hypohyal fused together. They give off curved bones
called the Branchiostegals. There is another bone
called Basihyal further in front and Glossohyal which
"supports the tongue. The Urohyal lics backwards.’to
" Basihyals. ’ ¢
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. There are four Gill arches. The arches are fused
with some median bones behind the Glossohyal. The
arches bear the Gill filaments from their lower border.

There are two girdles which form the appendicular
skeleton e.g., Pectoral Girdle and the Peclvic Girdle.
The Pectoral Girdle is well developed but the Pclvic is
not so. The Pectoral Girdle consists on each side of a
Supra-clavicle, and L-shaped clavicle and the rodshaped
Postclavicle. The Scapula lies below the clavicle. The
coracoid lies below the clavicle with a large foramen. The

fins are supported by small bones called Pterygiophores
and some fin-rays.

The Axial Skeleton

The Axial skeleton of Bhetki consists of the Vertebral
column. There are two kinds of Vertebre e.g., Precaudal
and Caudal. Each vertebra of the Precaudal region
consists of a biconcave solid centrum called Amphiccel-
ous Centrum from which two arches join and is called the

Caudal. Precaudal.
1—Centrum,
2—Nedral canal, 1—Centrum,
8—Neural spine. 2—N. arch,
3—N. canal,
: q 4—Rib,
5—Spine.

Neural Arch and bears a spine on the dorsal side called
Nerual Spine and the sides of the arch bear two transverse

processes. Ribs :come out from the two sides of the’
“Centruni. The Caudal Vertebre differ from the pre-
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caudal in that the transverse processes join up to form a
sccond arch called Haemal Arch in addition to the neural
arch.” The last bone of the axial skeleton turns upwards
and is known as the Urostyle. There are articular
processes in cach vertebra called Prezygapophysis in front
and Postzygapophysis bchind which keep the vertebral
column in position.

The Toad :

The scientific name of Toad is Bufo melanostictus.
The animal belongs to the class Amphibia. The word

Toad.

Amphibia means double lifc because the animals have to
_pass the early stages of their lives in water as Tadpoles
which are peculiar fish-like larvee breathing by gills and
afterwards become converted into land animals ‘as adult
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Toads breathing by lungs. The other familiar member
of this class is the frog. The toads are very common in
Bengal and the peculiar croaking sound produced by the
males is known to all.

Difference between Toads and Frogs :

Toad. Frog.
1. The skin is dark. 1. The skin is bright yellow
with stripes.

®
©

Short body. . Long body.
8. Webs in the digits of the 8. The webs are longer in the
hind limb are short. © digits of the hind limbs
than in toad.
4. Skin is very glandular and 4. Skin is not warty.
warty.

5. Omosternum is absent. 5. Omosternum is present.

. 6. Epicoracoids twisted. 6. Epicoracoids are overlapp-
ing.

7. Plentifully distributed in 7. Rarely found in Bengal.

Bengal.

External Features :

The animal has a peculiar and characteristic squatting
posture.. There is a head, a trunk but no neck nor a
tail in the adult. The skin is rough and warty. with,
multiple poison glands in the shape of pimples; these
glands are morc numerous on the dorsal surface than on
the ventral. The colour of the Skin is paler on the
ventral aspeet. The head is triangular in form—thc apex
representing the smout. At the sides of the head, there
are two prominent eyes. Each eye has a movable upper
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cyelid, an immovable lower eyelid and a transparent
movable nictitating membrane. Behind cach eye, there
is a circular spot called tympanum which represents the
external car. Behind each tympanum, there is a large
aggregated gland called the parotid gland.

The trunk is provided with two pairs of limbs.
fach forelimb has three segmentsy—an arm or
brachium, the middle segment or the forearm or
antcbrachium and the distal third segment or the hand
or manus. In the hand may be distinguished a wrist
or carpus, a palm or metacarpus and fingers or digits
of which there are only four, the thumb or pollex being
absent. In the males, there is a pad of skin called
thumbpad on the inner side of the first digit similarly
each hindlimb has three segments. The first or proximal
segment is known as the thigh or femur, the second or
middle segment as the Shank or Crus and the third
segment as the foot or Pes. The foot has an ankle or
tarsus followed by the metatarsus and then comes the
webbed toes or digits which are five in number. The
lower surface of the foot is called the plantar surface
and the similar surface of the hand is called the palmar
surface. The webbed hindlimb 1is rarely used for
Swimming.

- Skin :

The skin of toad is a thin protcctive covering. It
contains the glands of several kinds and some pigment
cells. The toad sheds off the skin from time to time.
This process is known as ecdysis. The change of colour
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noticed in frogs and toads is due to the contraction
and expansion of the pigment cells of the skin. The
gkin is devoid of any sweat-gland consequently it has
very little excretory function. On the other hand, the
skin is richly supplied with blood and has a part in
respiration.

v

Apertures :

There is a large horizontal slit” at the end of the
snout called the mouth. At the posterior end of the
trunk, there is a small aperture called the ecloacal
aperture. There are a pair of minute apertures called
the external nares situated one on cither side of the
snout just above the slit of the mouth

dey-wall and Body-cavity :

Just below the skin, a series of large spaces arce found
called subcutaneous lymph-sacs. The flesh helow the sacg
is bound to the skin by connective tissue. Owing to the
presence of sacs the skin is much looser than most other
animals. The flesh is composed of muscles. Therefore a
“body-wall is found composed of skin and muscles. There
is a lining membrane of the body-wall known generally
as Peritoneum. This wall encloses a large cavity of the.
body found in the trunk called the Body-cavity or
Coelome, in which lie most of the principal viscera. The
term viscera denotes the. soft internal organs of the body
viz.; the Stomach, Lungs, Heart, Intestinc, Liver etc., and'.
‘the. generative and execretory organs. \
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The animal has a backbone on the dorsal part called
the Vertebral column, composed of a number, of
vertebree. The vertebral column has a continuous cavity
in which the spinal cord is placed. The spinal cord is
continued into the skull and ends in the Brain lodged
inside the cranium.

There arc two bony girdles e.g., the Shoulder
girdle and the Pelvie girdle. The girdles together with
the vertebre completely encircle the body. The shoulder
girdle gives attachment to the hind limb. The muscles
of the limbs are supported by bony structures. The
Cceelome is lined by a membrane called Peritoneum
which also covers the organs lying in the cavity as viscera
so that the organs lie within the folds of the Peritoneum
and the organs are attached to the body-wall by such
membranous folds. The largest fold is known as the
Mesentery which binds the intestine to the Colomic
wall. There arc two dorsal lymph-sacs between the
peritoneum and the dorsal muscles. Each of the two
kidneys lies in the dorsal lymph-sac of each side.

Muscular System :

The muscles carry out the movements of the body
with ihe help of the nerves which give them theerequisite
sensitiveness and action. The muscles of the limb and
other parts are of the Voluntary type i.e., they are under
the control of the will whereas the muscles found in the
Stomach, Heart, Intestine etc. arc involuntary, t.e. they
-are not under the control of the will. All the muscles
arc covered by a structure called Fascia which is mainly
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The details of the muscles

composed of connective tissue.
(The principal

are, not meant for Intermediate students.

i

A

b
!

A\ {My ;/;

2 \\\;\\;

-
-

Mouscles.

l—Mylo-hymd. 2—Deltoid, 3—-Lat1sslmusdors1, 4—Infraspinatus,
5—Pectoralis, G—Ifectusabdonnms, 7—Obliqusexternus,
8—Vastusinternus, 9-—Gracilis, 10—Gastrocnemius,
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muscles of the body of the toad are distributed as
follows : — )

(1) Muscles of the Trunk. Ventral side.

Abdominal Muscles :

(a) Rectus abdominis-runs along the bblly.

(b) Obliques Externus—a broad sheet at each
side of the body.

(¢) Obliques Internus and Transversus lic
within the External oblique.
Breast Muscles :

(a) Pectoralis—large and fan-shaped.
(b) Coraco-radialis—arising from the coracoid.

Muscles of the Back :
(a) Muscles of the Lower jaw.

(1) Depressor Mandibular arising from the
. supra-scapula.

(b) Muscles inserted on to the forelimb.

(1) Latissimus Dorsi—triangular. It draws
back the arm. It is inserted into the
Deltoid ridge.

(2) Infraspinatus—raises the arm.
(¢) Muscles inserted into the shoulder girdle.
(1) Levator scapular—

(2) Serratus—

(d) Muscles inserted into the hind Limb. .
(1) Gluteus—arising fromk Ilium. . ¢

22 . . >
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(¢) Muscles inserted into the Hipgirdle.
(1) Coccygeo—iliacus.

Muscles of the Back bone :-
(a) Muscles of the forelimb.
(1) Muscles for the upper arm. Del-
toideus inserted to the Humerus.

(2) Muscles for the forearm Triceps
Brachii arising from the scapula and
Humerus, and inscrted into the upper
end of Ulna.
Muscles of the Hind limb :
(a) Muscles of the thigh.
(1) Adductor Magnus. -
(2) Sartorius.
(3) Gracilis.
(4) Triceps Extensor Cruris.
(b) Muscles of the Shank.
(1) Peroncus.
(2) Gastrocnemius,
50 * (8) Tibialis Anterior.
(¢) Muscles of the wrist, ankle and toes are
numerous small muscles.
;Klimentary System :

There is a large mouth with upper and lower jaws.
The jaws are toothless but the upper part of the jaws
become hard and horny and do not allow the prey to
slip away as the, toad lives on small insects.
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The mouth leads into the Buccal cavity where the '
tongue is attached in front but free behind. The tongue
is rolled out to catch insects and a sticky secretion helps
to hold them.

The floor of the mouth specially on the right side
shows an aperture. This is the opening of the Vocal-sac
found in the male animals only. When the ‘chin is

b

\Ghotlic

Baccal cavity

depressed the vocal-sac is filled with air and when it is
raised air escapes and produces the peculiar croaking
.sound which is heard more frequently in the Qreeding |
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season and during the rains by which sound the male
-trumpets the female.

On the roof of the Buccal cavity in the front part
there are two apertures of the posterior nares or Inter-

.....
oy

urinary bladder

Viscera of toad
nal Nostrils. At{ the angle of the jaws on the mdes of }

* the roof there are two other apertures of the Eustachian
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ms or Tympanic Cavity of .
\ part of the Buccal cavityais
A middle of the floor of the

tubes leading to the two D
the two sides. The posteri
known as the Pharynx.

gall- bladder, \: oesoﬁhagus,

Gut of toad with glands

Pharynx is a slit-like opening which leads into the Wind-
pipe. From the Pharnyx a tube which is called- Gullet
or Oesophagus leads backwards to the stomach which'.
is spindle like in form. The stomach has two ends. The
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end which is anterior and is connected with the Oesophagus
is known as the Cardiac end. This end is wider than
the other end. The other end of stomach is called the
Pyloric end and is connected with intestine.

The intestine is divided into two main divisions viz.,
the small intestine and the large Intestine. The small
intestine has further two parts e.g. a short straight tube
called the Duodenum and a much coiled tube called the
Ileum. The Ileum leads into the dilated and short
Large Intestine or Rectum. The Rectum opens into a
chamber called Cloaca by an aperture called the Anus.
The Cloaca in its turn opengegexternally by the Cloacal
aperture. The intestine is Kepts/bound to the wall of
the abdomen by a fold of Peritoneum called the
Mesentery.

_Digestive Glands :

Besides the digestive fluids secreted by the glandular
cells of the Stomach and Intestine there are glands the
secretion from which completes the digestion. The
glands are the Liver and the Pancreas. The Liver is a
large reddish brown structure in the front part of the
stomach. - It has two main lobes viz., right and left and a
small median lobe unites them. The Gallbladder lies
between the right and left lobes. The Gallbladder
receives the green bile secreted by the Liver and passes
it by the Bile Duct into the Duodeum.

The - Pancreas is a creamy white structure lying
e,between. the stomach and the Duodenum. It is traversed.
by the, Bile Duct into which it pours forth its own.
" gecretion called the Pancreatic juice.



