1 1.
it}
i
it 2.
33 o
81 3.
e
i "
£ 5.
:i‘f;
i 6.
fert 7.
120 8
BT '
eI RIS
:gﬁ 9.
i 10.
?:' 11.
12.
; t;;‘
xh 13.
o :
14.
}5.
19’
17.
18.
19.
20.
21.
22.

8.1 Characters

The primitive amphibi
land in the Devoni

Characteristic Features

. The eyelids are movable. | !

8. AMPHIBIA

ans were the first vertebratds to initiate the con
an period. They arose from the crossopterygian fishes

The integument is moist,
Apoda).

Two pairs of limbs are present.

Limbs are pentadactyle (five-digited).
Paired fins are absent.

Paired nostrils are present.

Teeth are.present in the jaws.
The skeleton is mostly bony. :
The skull possesses two occipital condyles.
Ribs, when present, are never attached to lhe"sternum 3
The lLeart is three- cham‘bered with two auncles and a ventricle, =
RBC are oval and nucleated. , S e

Respiration is by means of gills, lungs, mnegument or the by
cavity, separately or in combination. ‘»

Renal portal and hepatic portal systems are well developed.

Kidney is mesonephric and urinary ducts opc'n into the cloaca wl
also receives the genital ducts.

A urinary bladder developed from the hmd reglon of the l“
present.

There are ten pairs of cranial nerves arisin;, from the brain. .
cerebral hemispheres are large but the cerebellum is ill developed.

Ova are small and numerous.
Fertilization may be external or internal.
Cleavage is holoblastic but unequal.
Mostly oviparous, i.e., lay eggs.
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Development is indirect, and usually there is metamorphosis. g

g
A0
'y oy

b

4w
fae
",

i

o B

Wiy
e 0



[y
(€)]
w

. N

Amphibia

21 Embryonic membranes are absent.

£ 11 They are poikilothermous animals, i.e., the body temperature is
%78 5h variable depending upon the temperature of the environment.

. They lead an amphibious life living both on land and in water (some
are permanently aquatic).

H Ulassification of Amphibia

i L The classification of class Amphibia has been a matter of controversy and :
st authors have classified it differently. Boulenger, Niedeu, Watson,

% : 3 Je and others have worked extensively on the taxonomy of Amphibia. The

e j;iligiw:ﬁ f classification as adopted by Noble (1954) is presented here.‘___
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;;.5 Dutline Classification

Class Amphibia
S !:\) Extinct Orders
-3 Order Labyrinthodontia

Suborder—Embolomer;j, e.g., Palaeogyrius
Suborder—Rachitomi, e.g., Eryops
Suborder—Stereospondyli, e.g., Cyclortosaurus
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4%, Order Phyllospondyli, e.g., Branchiosaurus

. Order Lepospondyli
Suborder—Aistopoda, e.g., Ophiderpteron
Suborder—Nectridia, e.g., Diplocaulus

2 Suborder—Adelospondyli, e.g., Lysorophus -

: , Suborder—Gastrocentrophori, e.g., Microbranchus
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“+ (B) Living Orders

' ,,i 4. Order Gymnophiona (Apoda), e.g., Ichthyophis

=3 b5. Order Urodela (Caudata)

% 1 Suborder—Cryptobranchoidea, e.g., Cryptobranchus

». Suborder—Salamandroidea, e.g., Amphiuma, Desmognathus
.1 Suborder—Ambystomoidea, e.g., Ambystoma

Suborder—Meantes, e.g., Siren

4

Suborder—Proteida, e.g., Necturus, Proteus
1% 6. Order Salientia (Anura)
Suborder—Amphicoela, e.g., Liopelma
Suborder—Opisthocoela, e.g., Pipa,Alytes
Suborder—Procoela, e.g., Hyla, Bufo
Suborder—Anomocoela, e.g., Scaphipus
Suborder—Diplaslocoela, e.g., Rana, Rhacopkorus
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TeaCh YOurself Z('zplogy
Suborder (i) Amphicoels J

(i) Vertebrae Wwith amphicoeloyg centrum
Example Liopelmaq

(Iv)

Suborder (ii) Opisthocoela

(i) Vertebrae typically opisthocoeloys (ii) Ribs free

Example Alyteg Pipa _ ¥
Suborder (iii) Procoela : *

(i) Vertebrae Procoelous ang Urostyle with double condyles b
i Example Bufo, Hylq : *‘
Subordey (iv) Anomocoel]a

(1) Sacra] verteb
Procoelous or with fr

Example pe,

Tae procoeloys (i) Pre
ee inter—vertebral discs

bates and Scaphiopys :
Suborder (v) Diplaslocoela

ertebra biconcaye and

“-Posteriorly (ii) Ribsg abse
phorus 4

8.6 Origin of Amphibia (Tetrapoda)

The most Spectacular event in the phylogenetic history of Vertebrates |
emergence of Amphibia (Tetrapoda) from Piscire ancestors, The evenl

place nearly 300 million years ago in the background of the dry and
Devonian period. The close anatomical resemblances and palaeontoly,

’ ¢, Jarvik and others ¢
establish that the amphibians arose from some fish-like ancestors,

aptations that were acquired by the
ading land to face the Problems of terrestrial life g,
(1) Head and lower jaw developed

(2) Pectoral girdle well developed
tri-radiate with elaborate ilium

(3) Limbs well developed with
ground

powerful n;gusculature.
with strong scapula and pelvic g

powerful muscles to lift the body fron

(4) Vertebral column rigid and strong

(5) Well-developed lungs for aerial respiration. Moist skin serves ;
accessory respiratory organ.

(6) Vascular system well developed incorporating a pulmonary cira
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o ) Maddle ear cavity with columella auris for transmission of
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U@ U ) SKin keratized to prevent desiccation on land
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a0 L Ve of origin The discoveries of the fossil footprints of Thinopus, a
& l“ “A-: ’ 1. 1 5 . i g J,
g BElibian, and of skeletal remains of Elphistostege, an intermediate forn
e & >
Y

b ;‘f\‘(\\'wu the crossopterygian osteolepid and the tetra
1“1; + I vvonian stratum strongly suggest that the tetrapods originated in th,
;E Rlan. There is no fossil record of Amphibia during the Silurian period and
Y o "_vmi' Carboniferous.three major‘groups of Amphibja—the Labyrinthodontia
SR t'h\-llnspondyli and Lepospondyli were domi :

pod, lchthyoslega, fron

_‘ nating the earth. So, the
R :¥§\w~mn must be the period of amphibian emergence.
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g i Il. Factors of origin The climatic and ecological conditions of the
'L"‘;Sg,"xi,mi.m period .provide us with the impelling causes of the emergence of
ﬁ: #iphibians. The Devonian was a dry period when streams and ponds tended
E" : ‘;gi:r\' lip seasonally. Ancestors of amphibians (crossopterygians) with their
i sl fins could move from drying pools where water was available. According
i 8 Nomer, ‘land-limbs were developed to reach water and not to leave it”.
i . g;w 111ii (1955) believes that the enemies in water forced the crossopterygians to
& ¥ ‘#Hjpilore land. Other factors were the abundance of food on land, availability of
~JlimAlnpheric  oxygen and especially; the recurrence of unfavourable
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;:‘;.lll. Possible ancestors During the Devonian period the dominating
 :Bml-water fishes were Actinopterygii, Aberrant-sharks, Dipnoi and
imsopterygii. 2 ;

£

e g;“x, (A) Actinopterygii They cannot be the ancestors of amphibians because
B2 =Bey lack two important characters—(a) internal nares and (b) fleshy lobed fins.

E-BiE (B) Shark It is a specialized branch and cannot be regarded as the
£ fis* sstor of amphibians.
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it " (©) Dipnoi Dipnoans were regarded for long as the ancestors of
? \phibians on the basis of certain similarities such as the respiratory structures
‘?‘d their blood supply. The other features are as follows.

F5° (i) Pectoral girdle of Necturus similar to that of dipnoans

-

(if) Arrangement of muscles in the paired fins of the; dipnoans resembles
W musculature of the paired limbs of amphibians. *

(iii) Single bony piece articulating the paired appendages with the pec.to.ral
d pelvic girdles is comparable with the humerus or femur of amphibian
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#:  But dipnoans exhibit many specialized features and cannot be the
i‘t Chp aa

??’ncestors of amphibians. The similarities are due to convergence for living
.5'-f""i‘;nder similar conditions of life.
. (D) Crossopterygii The crossopterygians or the lobe-finned fishes
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