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Thermostat

Body temperature |
control

\ st Temperature sensors in brain—
Hypcthalamusi

4 £
Temperature sensors in skin
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Nerve net

(a) Hydra

Lateral nerve

Ventral
nerve cord

Lateral
nerve

MNerve cord

Eve spot

() Flatworm

Dorsal nerve cord
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Five senses: 7 R

Fr.Hearing: audition
#.Vision: seeing

#%.Smell: olfaction

vATaste: gustation

f§ Touch: somatic sensation






B R % F Sense organs

~ ?F %X Eexteroceptors

1. Pain receptors (algesireceptors) J§ X %

2. Thermoreceptors ;& % £ (#.x ZEcaloreceptors ~ /4 %
% frigidoreceptors )

3.Mechanoreceptors #$## < £ ( = Zphnoreceptors >
ff < Etangoreceptors ~ i i B?rheoreceptors)

4.Chemoreceptors it % B (% Eolfactoreceptors ~ vk
% B2 gastatoreceptors )

5.Electromagnetic receptors @ Z <X B (k& X B
photoreceptors )
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Intestine

Cloaca
Anus

) Hydra

(b) Roundworm
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Salivary gland
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Digestive gland

Esop Stomach

Mouth

Intestine  Anus

() Mollusk



Water flows

Gastrovascular cavity

) Hydra Flatworm
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External spiracles

Exoskeleton

Tracheas
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gill cover
(retracted) Gill slit

Partially
exposed gill
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blood to
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Gill filament
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Hearts

Artery

Valves
(closed)

Artery
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through the gills

Drinks water

Minute amount of
urine containing solutes

eliminated by kidneys Solutes eliminated by

active transport through gills

(a) Marine fish in hypertonic environment

Water absorbed by
osmosis through the gills
and body surfaces

11111

Drinks no water

Large amount of urine
containing few solutes
eliminated by kidneys

by active transport
through gills



Network of
tubules

Wastes and fluids
expelled through
pores in body wall

Excretory
pore



Capillary network

Segment wall . (other wastes added)
‘Bladder"

{ FtU””E"d Collecting tubule
water an

me wastes
enter here)

External pore
(wastes

h) Segmented worm discharged here)
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Fionre 1117
Exoskeleton
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One muscl
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extended
position

Opposite muscle
Muscles moves limb

this direction
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F Y A axial muscles
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* [ L visceral muscles
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1. &I ‘J’Fj’? "'smooth muscle
2. AFFJ'FEQ'FJ 'skeletal muscle

3. -wYtcardiac muscle
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Pk Skeletal system

[ 142} #Eaxial skeleton:
EJEFI?J"skull,
?f’ﬁé”ﬁf’vertebrae,
' Frsternum,
ﬁ?'ﬁ’?f'ribs
ST kﬁf"ﬁ% appendicular skeleton:
Fﬂﬁ"pectoral girdle,
Jii i rpelvic girdle,
Fﬂg fore limbs,
% ¥ hind limbs
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