chordate origin | o

{ Ivk’h J

‘2. Branchiostoma
(Amphfoxus )

!'lz\ [um

Subphvlum

Chordata
- Cephalochordata
Amphioxus is a protochordate. This
animal is peculiar in that the anterior end of the
notochord extends into the head. Hence it is
included in the subphylum Cephalochordata
(cephalon=head). Amphioxus is commonly
called lancet because of its shape. Its scien-
tific name is Branchiostoma lanceolatum.

It is a marine, burrowing animal. Itlives
in shallow waters. In the day time, it remains in
a sandy burrow with the anterior end protrud-
ing out. During night it leaves the burrow and
leads a free swimming life. ,

It is spindle-shaped and laterally com-
pressed. Both ends are pointed and Am-
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and a post r tened
rior end has a pomnt rearm
A frill-like membrano
beneath the rostrum U orad ood
It is formed h}. the forward growth WK
The oral hood opens &
the anterior end by a large opemng called
mouth. The cavity enclosed by the oral hood
is called vestibule or buccal cavity. 1he

margin of the oral hood bears 20 or more ten-
tacles called oral cirre.

Amphioxus has three fins on the body.
They are the dorsal fin, the caudal fin and
the ventral fin.

ol e Myocommata Myotomes
- L \Dorsal Tn Notochord o
Y "{ IR L‘\HXD\I{Q {‘
9000’ ddo0dog doodoaa
ghus Atriopore Gonads Oral hood
Ventral fin ray Metapleural fold Oral cirri

- Fig.2.32: Amphioxus.
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he dorsal and ventr | fins are Supj

vork called fin ray boxes

by a skeletal frame ¥
av boxes Fins

The caudal fin1s W ithout fint
are used for locomotion.

The ventral surface of the anterior two-

third of the body is flat and 18 called ep
The lateral margins of the epipleure ar¢ pro-
duced into two thin folds called metapleural
folds. The metapleural folds are continuous
front with the oral hood. Posteriorly they are
joined with the anterior end of the ventral fin.

Amphioxus has three external openings.
They are the mouth, the atriopore and the
anus. The mouth is the wide opening of the
oral hood. The anus is located at the anterior
end of caudal fin. The atriopore is located at
the anterior end of the ventral fin slightly to the
left of the middle line.

Body Wall

The body wall is formed of many layers.
They are cuticle, the epidermis, the basement
mer?zbrane, the dermis, the muscles and the
peritoneum. The cuticle is a thin outer layer.

Epidermis is formed of a single layer of
cells like that of the invertebrates. The epider-
mal cells are columnar,

The fiermis 1s formed of connective tissue
fibres. Itis formed of an outer compact laye

. . r

and an inner thick spongy layer with a few fi-

bres, connective tissue
: cells, blood ve sels and
> S
nerve fibres. :

The cuticle, the epidermis and the

together constitute the skin. o

ipleure. -

They are metamerically segmenied and s
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The muscles are located beneath thed

ranged in a linear series. The musclesi
the form of V- shaped blocks called mye
There are about 62 myotomes on each
The apex of the myotomes is directed fc
The myotomes of the two sides do not Y
posite to each other; but they alternate withes
other. Each myotome is enclosed in a8
connective tissue sheath called myoco! .
( pl: myocommata). The muscles ar€
nally lined with peritoneum.
The body wall has the following funci
protection, sensation, locomotion ad%
port, ;
Atrium
bOdy.AIt?;rlnr:(S, aspacious cavity lying!
_ unds the pharynx, 0esSOF
;‘t“gpts:igef}t]ine. Itis lined with the ecl
e ;: outside by ;he a@opa:f
Venteal i, cated at the anteqor end
atﬁugll.le%ill Lslits of pharynx open I
epipleyre & Ventlf al wall of atriul
; €. The main function of
glvepr Olection to the gills "‘ 5
O being closed i by e
up with sand.



Chap. 2 : PROTOCHO!
Coelom
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lined with the coelomic epithelium

the pharynx, the coelom is replaced by 1

atrium. In the pharyngeal region, it 1s reduce

o three l) PECS of coel MM SPaces

. A mid-ventral subendostvlar co- i

elom running below the endostyle. sing, e '

o cephalochordate. The anterior extension
2. Two dorsal longitudinal canals |\ !

: notochord helps Amphioxus in Burrowing
ing above the pharynx. a hel Irrowing

: : . The notochord is situated abs
3.The vertical coelomic canals in the iy

primary gill bars mentary canal and below the ner rd
NOtbChOI'd of AmphiOXUS It is covered by a notochordal sheath

It is made up of fibrous connective tissue
Inner to the notochordal sheath. there s a thin
elastic membrane called elastica interna

Notochord is the backchord. 1t is a ge-
latinous cylindrical skeletal rod containing vacu-
olated notochordal cells, located on the back.

Fibrous plate

Gelatinous plate

Ventral canal

Fig.2.34: Notochord.

It is the axial skeleton. In vertebrates, Below the elastica interna, there are two
vertebral column develops around the noto-  canals called dorsal canal and ventral ca-
chord, . nal. These canals are filled with chordal cor-

puscles.
| NO_tOChOj(Llal sheath _——— Notochordal cells
Vacuole
Cytoplasm
Nucleus

through the notochord of developing chordate.
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Fig.2.36: Branchiostoma - V.S of anterior region.

The notochond s made up of 3 single sow
of discshuped cells called notochordal cells,
The nesercundd oclls ase of twotypes, namely
fibrous cells znd gelatinous cells, The fi-
b cells dsernae with gelatinous cells, The
nesskundal cells are arvanged in a longitudi-
sl row .

In the developing stage, the notochordal
el contzm a vaonole, Hence they are vacy.
olated cells. Ve mschens and cytoplasim are
pushied wwasds the periphery,

o Amphiosus and vertebrates, the 1.
ihuord develops Srom mesoderm, But in

ooy i it develops from

Velar temtacles

L mal’ liwedm'lng{ccdmg

Wheel organ

In Amphioxus, the muscles are ol
tached to the notochord. .

Digestive System

, Thedigestive system includes the
tary canal and the digestive glands.

Alimentary Canal 3
The alimentary canal starts from the
hood and ends in the anus. F

The mouth is a wide openin
below the rostrum, 1t is surrounded by®
like membrane called oral hood.
hood beary about 20 finger-like
called oral irri, "It oral cirri fun

e oral hood encloses a spacic
cavlty ot vartipule.

1
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Fig.2.37: Amphioxus - Anterior end viewed from ventrisd e

The mid-dogsal tract of the wheel organ
is larger. Its groove is called Hatschek’s
groove which ends in a glandular depression
called Hatschek’s pit.

The posterior end of the buccal cavity
has a vertical partition called velum. The ve-
lum is perforated by an opening called
enterostome. The velum bears many velar

" The enterostome leads into a sac-like
structure called pharynx. The pharynx is

bears gill slits. It is a laterally compressed

haryn> on each side is
perforated by a row of about 180 vertical

A

ke Bl .
s R SRR

dlit-like openings called @il vlite ot brams.
chial apertures

The wall of the pharynx lying between
the gill shits is called gill bars

The gill bars are of two types. namely
primary gill bars and secondary gill bars
other.

mﬁnmmw-ﬁybp
a skeletal rod. The skeletal rod present in
tbeprimrygillhuhnﬂ:dmﬂ,
It encloses a coelom and it is forked ven-
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Fig.2.39: Amphic

bars are interconnected by numerous horizon-

tal partitions called synapticula.

The floor of the pharynx has a shallow
longitudinal groove called endostyle. 1tis lined
by 5 longitudinal tracts of ciliated cells alter-
nating with 4 tracts of mucous gland cells. The
cilia of the median tract are much longer than
the lateral tracts.

The endostyle is supported by a pair of
skeletal plates. The endostyle has two func-
tions: 1. It secretes mucous. 2. 1t creates wa-
ter current.

In the roof of the pharynx, there is another

ciliated groove called epipharyngeal groove.
At the anterior end of the pharynx, there are

two transverse ciliated tracts on the inner wal] v

of the pharynx called peripharyngeal glands.

Median
cilia

Glandular cell Lin
Ciliated cell

Endostyle

Fig.2.40: Amphioxus-Endostyle.

xus-A branchial apparati

£5

p—
i1

The peripharyngeal gland
to the endostyle ventrally ai
epipharyngeal groove dorsally. The smallr
gion of the pharynx lymg infront of the peripha
ryngeal bands lacks gill shits and it is called
prebranchial region.

The pharynx leads into a short tubular
oesophagus.

The oesophagus leads into the infestine.
The intestine is divisible into an anterior wide
midgut and a posterior narrow hindgut. The
hindgut opens to the outside by the anus at the
base of the caudal fin.

Digestive Gland

Amphioxus has a single digestive gland
call?d midgut diverticulum or hepatic di
S .
Sophagus and a1;31(:1 E:;:allm e oe:
low the pharynx gut. Itextends forward be

The Secretion of this diverticulum co™

; enzymes like lipase, amylase and pr
ease. |t helps in digestion
Feeding .

tains

A - .
It feed L hw.xus IS a carnivorous ani’”"l'
€ds on microscopic organisms like plank’ ‘
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Ventral aorta
Lymph space

Pharynx
Endostyle
Metaplcural fold

Transverse muscle

Fig.2.41: Amphioxus - T.S. through pharynx.

ton, protozoans, etc. Amphioxus feeds itself
in three ways. They are ciliary feeding, filter
feeding and mucous feeding.

The beating of the cilia of the gill bars
creates a water current. This water current
carries food materials.

The water current enters the pharynx via
mouth, buccal cavity and enterostome. From
the pharynx, water passes into the atrium
through the gill slits.

From the atrium the water passes out
through the atriopore. The oral cirri and the
velar tentacles function as a sieve and they
prevent the entry of large particles into the
pharynx.

The mucous gland cells of endostyle se-
crete mucous. The mucous stream moves
upwards along the lateral walls of the pharynx.

- Food particles carried by the water cur-
fent are entangled in the mucor e fond

laden mucous stream enters the
epipharyngeal groove.

In the epiphary-ngeal groove, the mu-
cous stream is converted into a twisted mu-
cous cord by the beating of the cilia. The
mucous cord is then passed into the oe-
sophagus.

From the oesophagus, the mucous cord
passes into the midgut. From the midgut it en-
ters the midgut diverticulum for a short distance.

From the midgut diverticulum, it returns
to the midgut. Then it enters the hindgut.

Digestive enzymes are secreted by the
midgut diverticulum and are poured into the mid-
gut. Digestion occurs inside the midgut and the
hepatic diverticulum.

Digested food is absorbed in the hindgut.
The undigested materials along with the mu-
cous cora are eliminated through the anus.

In Amphioxus, digestion is both extra-
cellular and intracellular. Extracellular di-
gestion occurs in the midgut,



Detailed Study
[ 1. Shark |

Scoliodon sorrakowah

Phylum Chordata
,S'Mvplz,\'/mn Vertebrata
Supen lass Gnathostomata
Class Chondrichthyes
Subclass Elasmobranchii

Scoliodon is a cartilaginous fish. Hence
| it is included in the class Chondrichthyes.
' Scoliodon is commonly called Indian dog fish
orshark. In tamil, it is called ‘Chura Meen’.

The common Species are:

Scoliodon sorrakowah = S.laticaudas

Scoliodon dumerilli

Scoliodon palasorrah

Scoliodon walbeehmi

Scoliodon is a marine fish. It is a fast
. swimmer. Itis carnivorous in habit. The sexes

A t & x | ' 1
: rk § 4 a § 6T
{ the | ) A 14 ;
hx v 1l b e of e s e
with the hght w k ground of the atmospher
Omn ide of the b dv a fant _—
extends from the head to the t |
called lateral line. It marks the presen

lateral line sense organ inside the body
I'he skin is rough and the roughness is due

to the presence of innumerable backw ardly
directed spine-like structures called placoud
scales.

The body is divisible mto three regions,
namely head, trunk and tail.

The head is present at the anterior end. It
is dorso-ventrally flattened. Anteriorly, it is

produced into a pointed snout.
The head contains a mouth on the ventral

side. Itis acrescentic opening. It is bounded

Anterior dorsal fin

| ’gr;:fparate. .Fertilization is internal and
gl ~OPment is direct. It is viviparous and

j YIngbirth to youngones.

b 1flct?,::hodon is elongated, spindle-shaped
R r;‘“)’ compressed. Both ends are
E - \treaches a length of about 60 cm.

; exhibits counter shading, an

ii'! 2 ta s
1 TR The dorsal and lateral sides are

il Posterior dorsal fin Lateral line S
NN <D Eye | Nostil
NN ¢ AR AR B S o Nostn
— s o e e et e S e / /
',,, geloio s ... e e _ X -,. - e - _ ;.‘ A ‘.
Caudal fin : P02 LA N
Ventral fin Rl Gill slit
elvic
Pectoral fin

Fig.4.98: Scoliodon (shark) - lateral view.

by two jaws, namely an upper jaw and a lower
Jaw. Each jaw has one or two rows of teeth.

Infront of the mouth, two slit-like
openings are situated on the ventral side. They
are called nares or nostrils. They are used
exclusively as an olfactory organ and not as a
respiratory organ.
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Each eve 1s protected by three eyelids
namely an upper ‘.i‘,‘lh‘”t a lower evelid and a
nictitating membrane or third eyelid. 1ht
upper and lower evehds are immos able

The nictitating membrane is thin,
transparent and movable. 1t lies along the
lower side and can be drawn over the eye to
cover it, when required

The head and snout, on the dorsal side,
contain numerous groups of pores called
ampullary pores. They are the external
openings of ampulla of Lorenzini.

Five pairs of vertical slit-like openings are
present on the sides of the head behind the eyes.
These openings are called external gill slits
or external branchial apertures. They open
into the pharynx.

The trunk extends from the last gill slit to
the cloacal aperture. The trunk is laterally

Snout
Head

Fig.4.99: Scoliodon - ventral view.

compressed. It contains fins and cloacal
aperture.

The trunk has an anterior median dorsal

fin, a pair of pectoral fins behind the head -

and a pair of pelvic fins infront of the tai].
The cloacal aperture lies between the
pelvic fins. '
The tail is the posterior region and it
extends behind the cloacal aperture. It
constitutes about half of the length of the trunk.

———

.
| heterocercal tail “'
I he
posterior median dorval fin ol
i a ventral fin '
Fins
Fins are specialized locomatory o
fishes. Fins are flap-like outgrowh
body wall directed backwards and sypy, &

bv rods and fin ravs
Shark has two types of fins. T

Y we ‘

median fins or unpaired fins and paired fip
or lateral fins. : 1
1. Median Fins or Unpaired Figs |
Median fins are located along the median i
of the body. They are unpaired and =
arranged individually.
Shark has three types of median fis

namely two dorsal fins, a caudal fin wi:
ventral fin.

Pectoral fin
Urinogenital opening

Abdominal pore

One dorsal fin lies along the medlal,lm;
about the middle of the body. It 1S °
anterior dorsal fin or first dor sal firt "i
triangular in shape. j Ontﬂf

The second dorsal fin lies just inft0™ . ]
the tail. Itis called posterior dor sal " B
rectangular in shape. 0

The heterocercal tail is surround® T
caudal fin. The caudal fin is for™ od 3

I[ s t\
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ventral iypo hordal lobe |

l'll h‘\l\i»\ Mosrddal oy } pine-| » ’ i
dividing 11 into a large antenror part

P"““‘”N part. In the root of the cand

there 18 @ caudal pit on both the dor

\le'dI \Kl\'\ cpine

The ventral side has a ventral fin infront { dentine
of the caudal fin. The det
2. Paired Fins or Lateral Fins: Paired enamel. It
cavity.
It is filled with pulp contam:
odontoblasts, blood vessels, nerves,
The basal plate 1s diamond shaped

fins occur in pairs on the lateral sides of the
body. especially in the trunk region. As they
are present on the lateral sides, they are also
called lateral fins.

Shark has two types of lateral fins, namely
pectoral fins and pelvic fins. These fins
correspond to the fore limbs and hind limbs of

higher vertebrates.

—

has an opening in the cen
pulp cavity.

Enamel

Median spine

Lateral spine
Dentine

Pulp cavity

Opening of pulp
cavity

Basal plate

Fig 4100 Shark - A. Placoid scale (Entire); B. Placoid scale (L)
Digestive System

The pectoral fins are large and triangular
The digestive system includes the

. inshape. They are located just behind the gill

- slis, alimentary canal and the digestive glands.
. The pelvic fins are smaller and are Alimentary Canal

: S}lbmangUlaI . They are located on the ventral The alimentary canal starts with the mouth.
:Kée at the junction of the trunk and tail oneither  The mouith i crescent-shaped and itis located
ldeof the cloacal aperture. on the ventral side of the head. Itis bounded
inné In the male, f:ach pelvic fin bears onits by upper and lower jaws.
. credge, a rod-like structure called clasper- The jaws are provided with one or two

hcl ~ | :
Teadin asper has a groove onts dorsal surface  1ows of teeth. The teeth are homodont and
'; £1nto a cavity at its base.
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Fig.4.101: Shark-A. Digestive system; B. Spiral valve.

polyphyodont. The teeth are not used for

mastication; but for catching and preventing the
escape of prey.

The mouth leads into the buceql cavity.
The buccal cavity contains a tongue. The
buccal cavity opens into the pharynx.

The pharynx receives the openings of a
pair of spiracles and five pairs of gil] pouches

on the sides. The pharynx is follo
narrow oesophagus .

The oesophagus opens into the stomach,
Itis J-shaped. The stomach has tyq regions
namely an anterior, wide cardige stomach anci
4 posterior, narrow pyloric Stomach. Thege
two are separated by a short bling sac.
The distal end of pyloric stomach is slightly
ed bursq entiang,

wed by a

One edge of the scroll valve is attached
to the inner wall of the intestine and the othe
edgeisrolled up on itself longitudinally making
ananticlockwise spiral of about two and a half
folds.

In a cross section, it looks like a watch
spring. It has two functions: a. It increases
the area of absorption. b. It prevents the
rapid flow of food through the intestine.

€ intestine leads into the rectum which

Opens into the cloaca. The rectum contains?
rectal glang.

Digestive Glangs

Shark has two

digestive glands, namely |
the liver ang the pq oy

; Ncreas.
Liver: Liver
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et arises from the gall bl.
A bil€ duct gall bladder and it

s iNtO the intest ine.
Th€ 1]\/61‘ has thrCC flll"l(‘ti(m\: | ,t
cretes pile, 2. It stores glycogen and fat

, [t destroys Worn out RBC.
pancreas: The pancreas is located in the

loop of the stomach. It 1s bilobed. The
pancreatic duct arising from the pancreas
opens into the intestine opposite to the bile duct.
physiology Of Digestion

Shark is carnivorous, feeding on fishes,
custaceans, molluscs, etc. The teeth prevent
the escape of prey. Digestion starts in the
somach and is completed in the intestine.
Absorption occurs in the intestine. The scroll

Valve helps absorption.
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Detailed study

1. Frog
Rana hexadacty|,
Rana tigerina
Rana cyanophlyctis

———

Phylum : Chordatqg

Subphylum : Vertebrata

Superclass . Gnathostomgy,
Class : Amphibia
Subclass : Lissamphibiq
Order . Anura

Genera . Rana

Frogs are amphibians. They live
sometimes in water and at other times on land.
Hence they are included in the class Amphibia
(Amphi - two; bios - life). They are
bilaterally symmetrical, cold blooded.
anamniotic tetrapods. '

The genus Rana includes three main
species. They are:

Rana tigerina

Rana hexadactyla

Rana cyanophlyctis

Ranatigerina is commonly called Indian
bull frog. 1tis the largest of the Indian frogs.

The female frog reaches 16 cm long. Itis
olive green in colour with leépard-like SpoIs.
Ithas a median vertepyq stripe from snout ©©

cloaca. Tt has longitudinal glandular fods
on the back.

jl“he vocal sacs are bright blue. 1t1S
carnivorous feeding on insects, crabs, other
frogs, toads, lizards, smay snakes, small birds:
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[eopard-like spot

Longitudinal
glandular fold

Cloacal aperture

Fig.5.40: Rana tigerina, the Indian bull frog dorsal view.

“’Fe and shrews (Daniel, 1975). It is an Rana hexadactyla is commonly called
illefrog. The legs are being exported. Itis  green frog. It is green in colour with black
mon in North India. patches on the dorsal side.
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Tympanum

Fore limb

Hind limb
Fully webbed toes

Fig.5.41: Rana hexadactyla
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Fig.5.42: Rana cyanophlyctis, the skipper.

The female reaches 13 ¢cm long. It is
common in South India. It has two rows of
porous warts on the flank.

The hind limb has 6 toes and hence the
name hexadactyla.

Rana cyanophlyctis is Comonly called
skipper frog. 1tis a small frog. Female reaches

only 6cm in length. Grey or olive with dark
spots.

The vogal sacs are bluish white hence;
the name cyanophlyctis. It has a single row
of porous warts on the flanks.

Toe tips are swollen and rounded. 1t
can tolerate considerable salinity and
pollution.

When the pond dries u
aestivation (Summer sleep).

‘ The anatomy of the three s
18 more or less similar with min

Frog is a typical taillesg

leads a dugql life. Ttis adapted

and ferrestrial life. Frogs
than terrestrig].

P it undergoes

pecies of frogg
or differenceg.

amphibian, i
for both aquatic
Are more aguqfie

[his typ
the anmimal

When a
dark grey colour mat ‘

When an enemy loo
the yellow colour matche
atmosphere. This type of colouration
by frog is called counter-shading

The body of frog consists of two |
namely a head and a frunk .

The head is semicircular in s
Anteriorly, the head has a blunt snout. T
mouth is located at the terminal end of the head
It is bounded by upper and lower jaws.

- On the dorsal side of the snout there is
pair of openings called external nostrils.

Behind thenostrils two eyes are situated.
The eyes are provided with three eyelids.
namely an upper eyelid, a lower eyelid and2
nictitating membrane or third eyelid.

Behind each eye there is a circular ared
called tympanic membrane.

In the case of male, there are two vocdl
34cs one on each side near the angles of the
Jaw. They are pouches of the skin opening O
the floor of the mouth. They function as
resonator,s amplifying the croaking. :

The trunk hag g characteristic bulge: "
bears two pair of appendages; fore -limbs at
the anterior end ang ping limbs at the posten”
end.

e The fore limbs are smaller than the _hmsd
nanlil’:iy'l‘;he for.e limb consists of three f?g;: )Ij a
7 4PIOXimal upper arm (bractiv

zuddk?f‘?f*? arm (antebrachium) and 4 e
"and (manysy
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External nostril

Mouth
Fingers

Upper arm

Fore limb ¢
Fore arm

Fig.5.43: Frog

The hand in turn is divisible into three
regions, namely a wrist (carpus), a palm
(metacarpus) and the fingers. Frog has 4

 fingers. The first finger, corresponding to our

thumb (pollex) is absent.

In the case of male, a cushion-like pad
develops on the index finger during the breeding
Season. It is'called nuptial pad. The nuptial
Pads help to grip the female during amplexus.

'8-5.44: Frog - Hand showing nuptial

- External characters.

Rudimentary ooy
prehallux
5 3 » IV
Halx 1 O T

Fig.5.45:Rana tigerina - Foot.

The frog has a pair of hind limbs. They
are located at the posterior end of the trunk.
The hind limbs are strongly built and are much
longer than the fore limbs.

The hind limbs are used for jumping and
swimming. Each hind limb consists of three
regions, namely aproximal thigh (femur), a
middle shank (crus) and a distal foot (pes).

The foot in turn is divisible into three
regions, namely an ankle (tarsus), an instep

(metatarsus) and the foes.
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Rana tigerina has 5 toes. The TIrstEX
called hallux or big toe
Rana hexadactyvla has 6 10€S and t"“"“ ’
. o
the name. Additional toe 1s calle d prehalius

he toes are webbed.

At the posterior end of the trunk there 18
an opening called cloacal aperture.

Sexual Dimorphism

Sexual dimorphism 1s a phenomenon
where the two sexes are morphologically
different. Frog exhibits sexual dimorphism. The
male differs from the female in the following
characters:

1. The male is smaller in size; but the
female is larger.

2. Males are slim.

3. The ventral surface of the abdomen is
rough in male; but smooth in female.
4. The male has two vocal sacs located
near the ankles of the jaw. They are absent
from females.

5. Males croak loudly with the vocal sacs.

6. The male has a nuptial pad in the

index finger (inner finger).
Stratum corneum
Stratum germinativum \
Epidermis ©i5) :.‘ :
Basement membrance

Stratum spongiosum — |

Skin

naked and without any exoskeletoy

me | r oy
of two layers, namel epidermiy ,

an inner dermis

I'he epidermis 1s the outer mggy e

yép
It1s formed of sex eral L!}f‘i' y Of eDiderma
The epidermis 1s further divided into fwe .
namely an outer strafum corneum and 3 i -

stratum germinativim.

The outermost layer of the epidermis
called stratum corneum. 1t is formed o :
single layer of cells. This layer is dead and 5
shed periodically.

The inner layers of epidermis constityte
the stratum germinativum or Stratum
Malpighii. This layer is formed of columnar
cells. New cells are formed from this layer.

A basement membrane separates the
epidermis from the dermis.

Dermis is the inner layer of the skin.
Itis differentiated into two layers, namely an

S .r\openingofcutaneous

= oland
T B gl

Duct of cutaneous gland
Chromatophore

Mucous gland

Vertical fibres
Connective tissue
- Lymph space
Blood vessels

Nerve cells

Fibrous connectio?



1 Ch'ange

‘ iPHIBIA
(;h‘?ﬂ 5 \'\.] i !

outer stratum SponRgiosum
ratum compaq fum

’ I'he stratum SponRgiosum Consisl
loose m-mnrk of connective tissue with blood
pessels. It contains many mucous glands. Th

\\lllﬁ\‘l’f'iL‘l‘l] P.Hl of this l,l\c'l contains

chromatophores.
The stratum compactum is made up of

dense connective tissue, smooth muscle
fibres, nerves and blood vessels.

Chromatophores and Colour

Changes

Chromatophores are the pigment cells.
They are lying scattered in the dermis. There
are three types of chromatophores, namely
melanophores (with black pigment)
lipophores (with red pigments) and
guanophores (with crystals of guanine).

The colour of the skin is produced by the
combination of pigments and the reflection of
light from the guanine crystals.

Frog can change its colour. Change in
the colour of the skin is brought about by the
movement of pigments in the chromatophores. ‘
When the pigment is dispersed, the skin is dark.
When the pigment concentrates, the skin
becomes light. This phenomenon helps the frog
o change its colour according to the colour of

the environmen,
Grouping of
, melanophores

Seatr:
Wering of melanophores

Fig.5.47. Melanophores and colour

B 1 “%‘-’f skin is darker in colour
e is light in colour.

pericardul
1
! [?f’?if'ﬁ:’;’i”?
are suspended in the body wa
alled mesenteries
Locomotion

Frog moves by three methods. namely
walking, jumping and swimming.

Frog walks slowly. During walking one
fore limb is lifted and placed a step forward

Then the second fore limb is lifted and placed a
step forward. This is followed by the lifting of
one hind limb and placing it a step forward
Then the second hind limb is lifted and placed
a step forward. Then the process is repeated.

Jumping is the common movement of
frog. The hind limbs make a thrust on the ground
and the frog jumps upward and forward.

Frogs swim in water. The webbed hind

limbs are used as oars in swimming.
Digestive System

The digestive system consists of

alimentary canal and digestive glands.
Alimentary Canal

The alimentary canal starts from the
mouth and ends in the cloaca.

The mouth is a wide opening located at
the terminal end of the head. It is bounded by
the upper and lower jaws. A single row of
teeth is present il the upper jaw.

The mouth leads into the buccal cavity.
The buccal cavity contains the following
structures: Ay DA

Maxillary teeth

Vomerine teeth

Internal nostrils
Eye balls
Eustachian apertures .

membranes «



tssues, piood vessels and nerves

| Respiratory System

Frog exhibits aerial respiration. There
1}'\\ three types of respiration, They are the
following:

[. Cutaneous respiration

2. Buccopharyngeal respiration

3. Pulmonary respiration.

1. Cutaneous Respiration

Itis the skin respiration. The skin is used
as thé respiratory organ. The skin is kept moist
by the mucous secreted by the mucous
glands.

The skin is permeable to gases. The skin
has abundant blood supply. The oxygen from
outside diffuses into blood and the carbon
dioxide from the blood diffuses out through the
skin.

Cutaneous respiration takes place bothin
the water and on land. |
2 Buccopharyngeal Respiration

Respiration occurring inside the buccal
cavity and the pharynx 18 called buccophar-
yngeal respiration. It is a terrestrial
respiration where air is used.

The buccal cavity and the pharynx are
lined with thin mucous membrane whichis moist
with mucous, permeable 0 gases and richly
supplied with blood vessels. |

Theb geal cavity communicates

to the exterior through a pair of respiratory
ry tract consists of an

tracts. Each respirato
internal nostril, a nasal chamber and

external nostril.
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- glottis are kept closed; and the lungs remain idle

E xternal nostn

Respiratory rat £ )
Internal postrl ¥ [Fresh ail
]nng:m‘ <
Glottis R : LINES
& < 'hroat is raised
Throat is lowered i o
of buct ()/)171'1/'\'”;'1'«;/ respiration
- ol vitv lead
ity ik The buccopharyngeal cavily lead
The buccopharyngeal respiration 12 lled Iaryngntraclwalrhamlwr'27r ugh
brought about by the raising and Jowering of ~ Sac¢cd e

the throat alternately.

When the throat 1s lowered the g% e B
buccopharyngeal cavity becomes enlarged. thelungs through a pair of short ducts called
This reduces the pressure of air in the bucco- bronchi.
pharyngeal cavity. Hence fresh air from outside
rushes into the buccopharyngeal cavity through
the respiratory tracts.

Now exchange of gases takes place
between the blood of the mucous membrane
and the air of the buccopharyngeal cavity.

Now the throat is raised. This increases
the pressure of air in the cavity. Hence the air
goes out from buccopharyngeal cavity through
the respiratory tract. The process is repeated
regularly.
emeﬁ?;iﬁ?:;;ﬂ;a? ngfaal respiration the

pen; the mouth and the

Fig.5.53: Frog - Mechanisni

a slit-like opening called glottis .
The laryngotracheal chamber opens int

Laryngotracheal
chamber
> Bronchus

Fig.5.54: Frog - Lungs.
G The 1upgs are thin-walled oval sacs. They
3. Pulmonary Respiration ¢ one on either side of the heart. The walls &

elastic and highly vascular.
of ﬁg;e inner lining of the Jungs has a numbe*
Thepuhnonaryl-eS . 8E8 called se 17 ‘ close
pirato : o pta. The septa cil
of respiratory frouts s zur,f Systemconsists Cavities called alyeqy;.

gs. Th .

There » he alveol; : : Ct g h

are LWo respiratory tracts, Facr, it blood cap;llizi,r'e lined with epithelium ™
es.

respiratory tract starts f
; : S Irom an exzer; Me i ~
nostril. It opens into a ngsqj chambe g Chanism of Respiration

yngeal cavity. PERS Into the buccophqy.  consists o?threzsztOf pulmonary respir?"
. i Aspirationeps' ?hey are,

: In pulm?nary respiration, the lungs are used.
Itis aterrestrial respiration where gir isused
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Inspir atiom

__ AT Yy ..
- r o g
%mpun air. f‘ { )
U i A pe
/‘\ - D
Throat - Ao e AP i D
Expiration

Fig.5.55: Frog - Mechanism of pulmonary respiration

2. Inspiration

3. Expiration.

1. Aspiration: The entry of the air into
the buccopharyngeal cavity is called
aspiration. During this process, the mouth
is closed and the external nostrils are kept
open.

The throat is lowered. The bucco-
pharyngeal cavity is enlarged. So air from
outside enters the buccopharyngeal cavity
through the respiratory tracts.

2. Inspiration: The passage of air from

fue b““ophmyngeal cavity into the lung is
Called j, inspiration,

During inspiration the external nostrils are
lghtly closed. The throat s raised. The cavity
ﬁ)cthe ccopharyngeal cavity is decreased. So

Aris forced through the glottis into the lungs.
bodoxygen from the air diffuses into the
of alveoli. From the blood of alveoli
d'oxlde diffuses into the lungs.
- ajy mraﬁon The passage of impure
. le:e lings to the exterior is called
0% Dprme expiration the throat is

&

lowered. The volume of the buccopharyngeal
cavity increases.

Air from the
buccopharyngeal cavity through the glotus.
Now the throat raises; the external nostnis
open; and the impure air is expelled out.

Sound Producing Organ

The laryngotracheal chamber functions
as the sound producing organ. It lies
between the glottis and the bronchi. It is in the
form of a sac.

. The wall is supported by three cartilages,
namely a cricoid cartilage and two arytenoid
cartilages.

The cricoid cartilage is in the form of a
oval ring. It has a median process at the hind
end and two lateral processes.

The two lateral processes are joined by
atransverse bridge on the ventral side of the
laryngotracheal chamber. The arytenoid
cartilages are semilunar in shape.

- The lining of laryngotracheal chamber is
produced into a pair of horizontal folds called

lungs enters the



shatt and worm-hike witl
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3. Parental Care in
Amphibia

The nursing of eges and embrvo
the parents is called parental care. 1t is well
developed in Amphibia.

1. Nests

The parents construct a nest into which the
eggs are laid. Four types of nests are encountered.
a. Mud Nests

L. Hyla faber: Female makes a nest in
the mud in shallow waters. The female lays
eggs about 2 days after nest building.

ti. Heptadactylus ocellatus: It builds
small mud bunds near the edge of the pond
‘water and spawns in that enclosure.




432
" jii. Rhacophorus
cma

chlegeli: | Arboreal
le makes @ ‘-pht"lh al

Japan) Thel
of . | ks of P””(i\.

frog
hole of 6-Y cm W ide

iv. 1 )(-wmgmuhu.\jm"u
\structs an undvrgmnml

in mud ban
¢: Jtisan urodele

amphibian. It cor
burrow and protects her eggs.
b. Tree Nests .

i Phyllomedusa deposits the egg in the

are constructed by

leaf nests. The leaf nests
folding the margin of the leaves.

Leaf margins are glued together by cloacal
secretion. These leaf nests are Seen in the
branches of trees overhanging the water. After
hatching the larvae jump into the pond.

e

Fzg:S.] 68 Leaf nest of Phyllomedusa,
u. Triton constructs the

shoots of trees. nest using the

1ii. Chiromantis: The female deposits the

eggs on the anmy mas "
i Son various ki
either between roots orin 4. ouskinds of trees

washc?d down into the wate
: w. Hyla resinfictriy.

on.l the hives of certain.
applies it on the inper

Tby rain.
Collects beeg wax

stingless b
ees a
surface of a shalloy cq nd

$ ‘ £31:1 0
m! ublicatios

c. Foam Nests

Rhacophoris schlegeli 15 a Japane,,
tree [rog. It digs a hole o tunm: | andd
13 1A% y VLS ili'/u,ﬁ‘ :
there In a frothy mas t0 avosd desICCanon. Diripg
rains hatching tadpoles are washed dorwn the

 into the pond or river for furthe

slopping tunnc
develk »pnx‘nt
Impt(_;darlylus mystracinus, the South
American tree frog | female) digs a hole near
water and fills it with a frc ithy mass of mucous
The eggs are laid on this.
d. Gelatinous Bags
Phrynixalus birol secretes a sausage-
shaped transparent gelatinous membranous bag
and it lays its eggs in it. ‘
Salamandrella keyserlingi lays its eggs
in a gelatinous bag which is fastened to aquatic
plants.
2. Direct Caring by the Parents
: Some species of amphibians directly care
their eggs and youngones:
1. Desmognathus fucus: Tt is a tailed

- amphibian. The male carries the eggs around

the neck in the form of a string.

Fig.5. 169: DeSm

On the neck. ognathus fucus with eg8’

y ion '
t"“dPOIeS,D endmbatus-' They carry the!!
on their back, to which they are

attached b,
36(110];3,y apeculiar secretion.
. He y IIObatus: M 5 . d leS
on 1ts AV alecames;tsta po f

bac ,
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g 'ak*aﬁ‘u:nrmﬂmmms-‘ rond
: 4. Alytes obstetricans (Mid-wife tasd
,"’mmk_\(ﬂthlsum show a peculiar type of

care. This toad is abundant in France

i APy

- and Jualy.
3 Several males collect around a femals
W(}fﬂl‘ males becomes successful to grasp
 round the waist of the female.

| The male then lubnicates the cloacal region

| of the female where upon the female discharges
the eggs. The eggs are fertilized.

-
it
43

Fig.5.170: Mid wife toad.

After fertilization the eggs are wrapped
i the back of the thigh of the male and the
withdraws himself into a hole near the
ponc Now and then the male carries the €22
lothe water to moisten them. *

When the eggs are nearly ready to hatch,
takes them to the water where the larvac
¢ out and further development and
morphosis takep]ace

& Pipa pepw pvs sy the o
. 2 ‘LR T 7§ -
, i
7. Pipa dorsigers: In thes spevses. soms
! \ " e on he drweal dhin of
ne | } P o ¥ &g e
prts. Eacl e ar gwr ol whah

vers the pit }'e—,» A et R s 2t Te 4% A

{ ifamergs o

( mercubam

Cutaneous papelia

B Frrdwe
’"b-’ 2 °~

Fig.5.172: Pseudoplacentation in Pipa
dorsigera. -

The larvae develop inside these brood
pits. The developing larvae antain a vascular
tail. Physiological exchange of matenals
between the developing larva and the mother
occur in this animal. The tadpole larva comes

Fig.5.173: Pipa showing dorsal pits.
8. Rhinoderma darvini: In this frog, the
vocal sac of the opens by 2 slits one on
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[he eggs remain 1n th
hatching or even upt

metamorphosis. .
9. Nototrema marsupiun

toad): The eggs arc deposited 1n

the back with one opening at the

{ VIR r'l

o the com

gacs uplo

p't‘ti“” ol

, (Marsupial

a pml(’h on

posterior end.

Fig.5.174: Nototrema marsupium with

brood pouch.

10. Ichthyophis: 1t is a burrowing,
limbless amphibian (apoda) coils around the egg

mass until they are hatched.

The female takes the eggs into the water

shortly before hatching.

coiling around eggs.

11. OVOViViparity: Some

Yophis 8lutinpsq.

i thelarvaofanurOdele'_

S

sAvra Salamandra andg ¢
\(é[!ﬂl?}r'llu/?,, Fidi 4 : | San &

nhiloneets "l
]%L'{‘ /: 4 . ' €3 !15‘.;,«: .

('(l

dpn«id”"‘
permophis. .
4. Neoteny in @
- Amphibia

¥ Reproduction is a coOmmon phenomeg,,

of animals. They start repr ducing when g,
become adult. But certain animals begy
reproduce when they are in larval stage. T,
phenomenon is called neoteny. It is i
phenomenon. It is not only exhibited
invertebrates but also by a few chordates,

The retention of larval characters »
the adults is called neoteny. By this proces
the larvae develop sexual organs before i
completion of other changes to become t
adult. Hence these animals are call
permanent larvae.

In extreme cases, the animal is able ®
breed while maintaining its larval form. To8
phenomenon is called paedogenesis o
paedomorphogenesis. The neotenous animd
Is said to be young but old or old but youns

Neotenous Chordates

Neoteny is normally seen in the followité
aIIlphibianS:

1. Axolotl 4. Typhlomolg"

2. Necturus 5. Siren, et¢

3. Proteus

1. Axolotl r
AXOIOtl 18 the larva of the 174

Salamander. 4 S Forrﬂ@ﬂy’
Axo » Ambystoma tigrinui™ **

e lotl was considered as an adult ¥"° i
Cuvier for the first time stated tha’ it

D . ¥
metam:r};;r il proved that A?col:; !
dwellip Ose into a Jung-breathing

& adult Ambystoma.



1. Calotes

Phylum : Chordata
Subphylum : Vertebrata
Superclass  : Gnathostomata
Class : Reptilia
Subclass :  Diapsida

Order : Squamata
Suborder : Lacertilia

Calotes versicolor is a true land
vertebrate. 1t is a lung breathing, cold
blooded, scale-bearing, oviparous
creeping tetrapod. Hence it 1S included 10
the class Reptilia. As this reptile has two pairs
of pentadactyl limbs, it is included 10 the
suborder Lacertilia.
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s s commonty avarlab)

Jigard becit
“ 18 also called /l/u:n/ sucker

s RICHN
arden i

B
bl ,“hw\ not suck the blood. In the case of
males, the head is bluished red and henc

(he name Bl wl sucker
It is widely distributed. Ttspends most of

he ime 0N trees, Henee itis anarboreal animal

[tis a good climber. 1U1s often seen running
aiftly on the ground. Ttcan also swim in wates
i needed.

[tis an insectivorous anmmal, Ttlays eggs
henee itis oviparous in habit,

The body of Calotes is divisible into four
regions, namely, head, neck, trunk and fail.

The head is triangular in shape. The
anterior end of the head is produced into a
projection called snout. The mouth is situated
atthe anterior end of the snout. Itis bounded
by two jaws, namely an upper jaw and alower
Jaw, A pair of external nostrils is situated
dorsal (o the mouth, There are fwo eyes located

.

Head

E9

wer ¢veiiad

lower evelid :

R ! P“i'ffl:(

nictitating membrane fy e

|

membrani
|

”N' hewdd witl

eh
i

Iy

e trunk s elomgatedd angd sild rairic sl
I'he trunk bears two pairs of imbs . The hand
limbs are longer than the forelimbs

|'he fore Lhimb consists of the upper arm

(brachium). the fore arm (antebrachiam)

and the hand (manus). The hand s further

divided into 3 regions, namely a wrist
(carpus), a palm (metacarpus) and 5 fingers
cach ending in aclaw. The first digitis called
pollex.

The hind limb consists of the thigh
(femur), the shank (crus) and the foot (pes ).
The foot s further divided into 3 regions, namely
an ankle (tarsus), an instep or metatarsus
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Fig.6.46: Calotes.
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the cloacal aperture.
Scales

The entire h\d_\ of Calotes 18 COV ered by
scales. The scales develop from epidermis.
Hence they are epidermal in origin. The scales
are of two types, namely larger scales and
smaller scales. The smaller scales are located
at the margin of the larger scales. Some larger
scales are provided with a sensory bristle
called prototrix. Scales situated on the mid-
dorsal line of Calotes are modified into pointed
structures called horny crest or frills.

Sensory bristle

: Fig.6.47: Calotes - Sec
with a sensory bristle.

won of a scale

The scaleg are made of keratin

The scales form
an exoskeleton
protect the body fropm, weather ang en.e;}'ley
: ies.

Colour Changes

oy

. £ g # £t
. A IemMyenyt v ofl,

i
ol & :

( hrumr'lfu/'!lmu ¢

Skin
™ Q1 1. ; f thr
namely an outer epidermis MY"”"m
membrane and an inner dermis

The epidermis is thicker and is formgq ;
three layers, namely an outer stratum cormgyy,
an inner stratum germinativim Allalpxghm;
layer) and a middle transitional layer

The stratum corneum becomes thickeneq
over the scales, while between the scales thy
layer remains thin.

The basement membrane 1s formed of 5

fibrous connective tissue.

The dermis is thin and it is formed of twe
layers, namely an outer stratum spongiosum
and an inner stratum compactum.

Most of the skin glands are absent from
Calotes. The only skin gland available in

Cfll"tes is the femoral glands located in the
thigh region of males.

Pigment cell
Scale

Epidermis

o

Muscle

0 ng.6.48: Calotes (male) - Sectio" ;
SN With a femorg] organ.

~




PR RS trathing prey and in locatin ——
jcculus produccs a fmger like el ( 2 |
called lagena (rudimentary Excretory System
contains a special hearing organ The excretory system is concerned
lla basilaris . the removal of nitrogenous waste products. It
Organs of Jacobson 1s similar in both sexes. It consists of a pair of

es has two Jacobson’s organ kidneys, a pair of ureters, an urinary bladder
below each nasal chamber. Itisa and an urinogenital aperture.

Ureter

Kidney

Urmogenital duct
Coprodaeum

Opening of urinogenital duct

Fig.6.66: Calotes - Urinogenital system.
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~ metanephric (ype ¢
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alout They arc

are dark ped 1IN ¢
['he kidney 15 {or

abdominal cavity
lobes

The two kidneys arc umt
The kidne)
and a central portiol

ed pmlmml\ but

free anterior!y has a pet ipheral
CC ¢ Y.
region called corfex

medulla. . ‘
The medulla contains numerous

uriniferous tubules Of nephrons. One c.‘nd
of the nephron contains 2 Malpighrqn
corpuscle. The other end gets connected with
a collecting duct.

The collecting ducts of each kidney open
into an ureter. The ureter runs backwards and
opens into the cloaca. The cloaca contains an
urinary bladder .

In the male Calotes, the ureter does not
open directly into the cloaca. But it opens into
the vas deferense to form urinogenital duct.
The two urinogenital ducts open into the cloaca.

Mesorchium

Testis

Urinogenitg] dlict
OEGOPI‘Odaeum Coprodact™
urin(‘;ﬂég,of Urodaeum , il
genital dyct Openmg .
Male yri oviduct
4% urinogenity; Proctodaeum ning 0
5 F iga6.68,. ureter nita 1

T™E
b iicas

Hri¢

‘l(fﬂjs'l,lfiwf ,
acid. He,

o uricoteli animal

Reproductive System

p
{ 10t

[n the cast of Calotes, SEXES are Sepura
Male Reproductive System
{ «;‘-: 1 e s im, &%)

) x”'“ l 1S *-HII:”' ']i ”!tﬂii. 'r““:'r\a' ;i

The male  testes

right testis 18 large
to the left testis.
the body wall by

mesorchium.
From each testis arise NUMErous yasy

eﬁ‘erentia. All the vasa efferentia of a testis
are connected together to form an epididymis
The epididymis is highly coiled and it runs
backwards as the vas deferens.

The vas deferens gets connected to the
ureter of the corresponding side. The common
3uct thus formed is called the urinogenital

uct.

The testis is suspended fron

a membrane called

Kidney

Ureter

System, Calotes - Female urino8¢

SRS ——————

TS
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The two urinogenital ducts open into the
cloaca. The cloaca has a pair of penes. They
are enclosed in copulatory sacs. Each
hemipenis consists of a stalk and a head or
glans. The head 1s large and rounded. The distal
end of the hemipenis has spines. A
longitudinal groove extends all along the
hemipenis. During copulation the hemipenes
are mtroduced into the cloaca of the female and
the semen flows through the groove into the

cloaca of the female.
Female Reproductive System

The female Calotes has a pair of ovaries.
The right ovary is situated slightly anterior to
the left ovary. The ovary is attached to the

The egg contains large amount of yolk. Hence
it is megalecithal. Calotes lays eggs. Hence
1t 1s oviparous.

The eggs are hatched with the help of the
heat of the environment. The youngones
hatched from the egg are resembling the adult.
Hence the development is direct.

Skeletal System

The skeletal system is broadly divided into
two groups, namely axial skeleton and
appendicular skeleton.

The axial skeleton lies in the long axis of the
body. It includes the skull, the vertebral
column, the ribs and the sternum.

The appendicular skeleton lies in the
transverse axis and it includes the girdles and the

limbs.

1 Bl 3 =] b e e




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

