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Characteristics of Modern
Amphibians

1. Skeleton mostly bony, with varying numbers of vertebrae; ribs present in
some, absent or fused to vertebrae in others; notochord does not persist;
exoskeleton absent

2. Body forms vary greatly from an elongated trunk with distinct head, neck,
and tail to a compact,depressed body with fused head and trunk and no
intervening neck

3. Limbs usually four (tetrapod), although some are legless; forelimbs of
some much smaller than hindlimbs, in others all limbs small and inadequate;
webbed feet often present; no true nails or claws; forelimb usually with
four digits but sometimes five and sometimes fewer

4. Skin smooth and moist with many glands, some of which may be
poison glands; pigments cells (chromatophores) common, of considerable
variety; no scales, except concealed dermal ones in some

5. Mouth usually large with small teeth in upper or both jaws; two nostrils
into anterior part of mouth cavity
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6. Respiration by lungs (absent in some salamanders), skin, and gills in some,
either separately or in combination; external gills in larval forms and may persist
throughout life in some

7. Circulation with three-chambered heart, two atria and one ventricle, and a
double circulation through the heart; skin abundantly supplied with blood
vessels

8. Ectothermal

9. Excretory system of paired mesonephric kidneys; urea main nitrogenous waste
10. Ten pairs of cranial nerves

11. Separate sexes; fertilization mostly internal in salamanders and caecilians,
mostly external in frogs and toads; predominantly oviparous,some ovoviviparous or
viviparous; metamorphosis usually present; moderately yolky eggs

(mesolecithal)
with jellylike membrane coverings

Movement onto land

» The most dramatic event

» Physical differences for accommodation with new
environment
> Oxygen content
> Density (little support against gravity)
o Temperature
> Habitat diversity
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Early evolution of terrestrial vertebrates

» Devonian origin
> Lung
> Limb
> Nares
> Double circulation
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Diversification of tetrapods

ia
1

[ Temnospondyli

 — Lissamphibia —
B : Thw o=t
. - Diverse Diverse ﬁ%w.‘_'wm:ﬁ'
Actinistia Dipneusti “rhipidistian”  Ichthyostegans®  tetrapod =
(coelacanth) (lungfish) groups™ groups’ Amniota Caudata
Diverse
temnospondyl
groups’
Modifications of skull
Characteristics bones (tentative) \\ gﬂﬂlg n?' the
of jaw, skull
Four digits on forelimb
E"‘(e::s‘;’l’:: Modifications of the braincase,
i blader. notochord, and bony fin supports
double jaw Presence of digits in forelimbs and
articulation hindlimbs, definitive ankle and wrist
joints, well-developed pectoral and
Presence of pelvic skeletons, strengthened and
intemal nares ventrally directed ribs, numerous
(choanag) skull modifications
Strengthened fins
tExtinct groups
Figure 27-2

Tentative cladogram of the Tetrapoda with emphasis on descent of Especially are

Temnospondyl) and outgroups (Actinistia, Dipneusti, Rhipidistia). All aspects of this cladogram are controversial,
three groups of Lissamphibia are based on recent molecular evidence.

of major tetrapod groups (Amriota, Anthracosauria, Lepospondyl,
however, including monophyly of Lissamphibia. Relationships shown for the

Modern Amphibians

- More than 6000 species

- Extraordinary changes
- Latertal line system
- metamorphosis

- classification

—Apoda
- Anura
- Urodela
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Apoda

(gymnos, naked + opineos, snake)

» Distribution and diversity (173 species)
» Skeletal system

» Reproduction

» Sensory organs

Moviel

Movie2

Urodela

(oura, tail + delos, evident)

» Size

» Distribution and diversity (553 species)

» Metamorphosis (in teresterial species)
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Figure 27-8

Life history of a red-spotted newt, Notophthalmus viridescens of the family Salamandridae. In many
habitats the aquatic larva metamorphoses into a brightly colored “red eft” stage, which remains on
land from 1 to 3 years before transforming into a secondarily aquatic aduit.

Urodela

» Respiratioin
> Skin

© G|”S CHAPTER 27 Early

> Lung
> Bucal cavity
membraneous

Common mud puppy
(Necturus maculosus)

-4

N

d ) .
Figure 27-9 ))\:?fg’

Longtail salamander Eurycea longicauda, a . g K /
common plethodontid salamander. /\ - 43

Axolotl
(Ambystoma mexicanum)
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Paedomorphosis

- Retainnig the larvae features in adulthood
-The role oftyroid hormones

CHAPTER 27  Early

Movie

Common mud puppy
(Necturus maculosus)

P, SN
)‘?’4 S e zé\./

Axolotl
(Ambystoma mexicanum)

Anura (Salientia)

(Gr. an, without, + oura, tail)

- Number of species is about 3500
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- Evolved in Jurassic period

See Chapters 28 through
30 for details

Frogs and
toads
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» Size

Hibernation
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» Metamorphosis
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Coloration

» Chromatophore
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Coloration

1- Xanthophores

2- Iridophore or guanophore
3- Melanophores
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Skeletal system

» Cranium

» Viceral

» Axial skeleton
» Limbs skeleton

e
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Skeletal system
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Sensory organs

» Ears

» Eye

» Lateral line

» Nares

» Jacobson organ
» Taste

» Skin receptores
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Suspensory
cartilage ligament
Sclera
Chor‘c id Conjunctiva
Retina
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nerve
Iris
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lentis
(c) Teleost muscle
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gland
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» Poison
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What caused Amphibian dependent to
water

» Shell-less egg
» Gill
» Moist skin

What about Reptile?
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Characteristics of Class Reptilia

1- Body varied in shape, compact in some, elongated in others; body covered with horny
epidermal scales with the addition sometimes of bony dermal plates; integument with few
glands

g I Epidermis

Dermis

Osteoderm Melanophores Flexible hinge
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2. Limbs paired, usually with five toes, and adapted for climbing,
running, or paddling; absent in snakes and some lizards

3. Skeleton well ossified; ribs with sternum (sternum absent in snakes)
forming a complete thoracic basket; skull with one occipital condyle

0N

ok axssit

v
y

4. Respiration by lungs; no gills; cloaca used for respiration by some;
branchial arches in embryonic life

5. Three-chambered heart; crocodilians with four-chambered heart; usually

one pair of aortic arches; systemic and pulmonary circuits functionally
separated
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\

| Aorta “ Intestine Kidney
\ 1
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Pituitary gland \ | carotid
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6. Ectothermic; many thermoregulate behaviorally

7. Metanephric kidney (paired); uric acid main nitrogenous
waste

Stomach Spleen

Cerebells 5
e Aorta \ Intestine Kidney

Medulla oblongata \

8. Nervous system with the optic lobes on the dorsal side of brain; 12 pairs of
cranial nerves in addition to nervus terminalis

9. Sexes separate; fertilization internal

10. Eggs covered with calcareous or leathery shells; extraembryonic
membranes (amnion, chorion, and allantois) present during embryonic
life;

Y¥
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Lower temporal opening
Quadrat

Upper jaw

\/u.m VAL,
Lower j jaw

Pterygoid

Quadrate

Figure 28-11

Kinetic diapsid skull of a modern lizard (monitor lizard, Varanus sp.) showing the joints that allow the
snout and upper jaw to move on the rest of the skull. The quadrate can move at its dorsal end and
ventrally at both the lower jaw and the pterygoid. The front part of the braincase is also flexible,
allowing the snout to be raised. Note that the lower temporal opening is very large with no lower
border; this modification of the diapsid condition, common in modern lizards, provides space for
expansion of large jaw muscles. The upper temporal opening lies dorsal and medial to the postorbital-
squamosal arch and is not visible in this drawing.

Skull types
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Axial skeleton

» Monocipital ribs
» Procoelous

 lium Scapuia
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/Fibula
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Tibia //b'/\/
Tibiale }:;7/ -
3//‘ R

\

Lizard Turtle

Sphenodon

Figure 28-14

A chameleon snares a dragonfly. After cautiously edging close to its target, the chameleon suddenly
lunges forward, anchoring its tail and feet to the branch. A split second later, it launches its sticky-
tipped, foot-long tongue to trap the prey. The eyes of this common European chameleon (Chamaeleo
chamaefeon) are swiveled forward to provide binocular vision and excellent depth perception.
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Fang and poison

» Four families of poisonous:
> Viperidae
> Cortalidae
> Hydrophiidae
- Elapidae

« Type of venoum:
* Hemotoxin
* Neorotoxin

Digestive system
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Digestive system

gallbladder

belly scale ' TN ! ; : i 2N £ intestine

rattle

Sensory organ

» Olfactory
> Jacobson s organ

» Photoreceptor

> Pineal eye: Anparietal eye, also known as a third eye or pineal eye, is a
part of the epithalamus present in some animal species. The eye is
photoreceptive and is associated with the pineal gland, regulating circadian
rhythmicity and hormone production for thermoregulation
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