Chapter.16 Evolution of Animals I: General Concepts

Introduction
· Steroid produced by sponges: 700+ Myrs
· 1.3 million catalogued animal species 
· Possible total: 10 million
· First animals (575 Ma)
· Sister-group of animals: choanoflagellates (Protists)

What is an Animal?
· Heterotrophic eukaryotes
· Sponges: (most primitive animals) suspensivores, no real tissues, sequential hermaphrodites

Major Changes of Animal Bodies
1. Evolution of tissues
· Porifera (sponges); cell clusters (sometimes specialized) showing minimum cell coordination
· Eumetazoa: have distinct tissues
· Metazoan phylogeny based on morphology
· Metazoan phylogeny based on molecular data
2. Evolution of bilateral symmetry
· Cnidarians and Ctenophora: radial symmetry
· Other Eumetazoa: bilateral symmetry
· Independent development of various regions of the body
· Facilitates mobility (useful for feeding, breeding, and avoiding predators)
· Radials: diploblastic (2 embryonic germ layers: ecto- and endoderm)
· Bilaterals: triploblastic (3 embryonic germ layers: ecto-, endo- and mesoderm)
· Embryonic layers
· Ectoderm: outer layer
· Produces nervous system
· Mesoderm: middle layer
· Endoderm: inner layer
· Important evolutionary transition: grouping of nerve cells in anterior part of body (cephalization)
· Note the ventral nerve cord in worms
3. Evolution of a body cavity
· Evolution of specialized organs
· Digestive tract (food reserve + efficient digestion = more time allocated to other tasks)
· Development of gonads (greater storage capacity and massive production of gametes)
· Coelomate: organs suspended in the mesoderm (few exceptions)(triploblastic)
· Mesoderm-endoderm contact allows development of complex organs (i.e. stomach)
· Development of a vascular network for the organs (circulatory system)
4. Evolution in embryogenesis
· Spiral cleavage: oblique to axis of body
· Radial cleavage: parallel to axis of body
· Determinate cleavage: each cell defines a part of the embryo
· Indeterminate cleavage: each cell has the potential to produce a complete embryo
· Mesoderm formation differs
· Mouth = blastopore = protostome
· Mouth = second opening = deuterostome

Conclusion
· Shredding an old skeleton = ecdysis (secretes an external skeleton)



