
CEPHALIZATION

SYMMETRY and BODY AXES
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“bilateral”
(two axes)
e.g. worms

“radial”
(one axis)
e.g. cnidarian

“asymmetry”
(no axes)
e.g. sponge

• CNS structures
• sensory structures
• feeding structures

“spherical”
(no axes)
e.g. egg?

infinite planes of symmetry 
through single point

infinite planes of symmetry 
through single line

single plane of 
symmetry

Solutions?

SUPPLY REMOVAL

Scaling problem
Surface area � length

Volume  �� length

?
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Challenges to building 
a thick body
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Excretory/
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cells
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by flame cells
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Reproductive

http://www.pbs.org/kcet/shapeoflife/episodes/hunt_explo2.html
http://www.youtube.com/watch?v=5fx-YgcP8Gg (0:43)
http://www.youtube.com/watch?v=S0c3NyupRuY&NR=1 (0:35)

“Penis-fencing”



rhynchocoel

Ph. Nemertea: internal anatomy

circulatory 
system

Excretion in nemerteans
protonephridial system 

coupled to circulatory system

Excretory systems

Excretion in platyhelminths
protonephridial system


