Chapter 32

I.  What is an Animal?

A.  Structure, Nutrition, Life History Define Animals

1.  multicellular, heterotrophic eukaryotes; ingestion

2.  lack cell walls; have structural proteins, intercellular junctions

3.  nervous and muscle tissue

4.  most reprod sexually

a.  cleavage-blastula-gastrula; larva, metamorphosis

5.  Hox genes

a.  homeobox containing in structure, homeotic in function

b.  all animals have Hox genes

c.  # Hox genes correlated w/complexity of animal’s anatomy

d.  variation-diversity

e.  euk outside animal kingdom, homeoboxes not found in homeotic genes

B.  Probably Evolved from a Colonial, Flagellated Protist

1.  Precambrian era 700 million yrs ago

2.  probably related to choanoflagellates-1 billion yrs ago

II.  2 Views of Animal Diversity

A.  Remodeling Phylogenetic Trees

B.  Traditional Tree Based on Grades

1.  grades

a.  parazoa-eumetazoa

1)  parazoa-no true tissue

2)  eumetazoa-true tissue

b.  radiata-bilateria

1)  radial-no head, no lt/rt; sessile/drifting; diploblastic

2)  bilateral-head/tail, lt/rt, move; triploblastic

a)  cephalization

b)  germ layers

i.  ectoderm-outer covering 

ii.  mesoderm-muscles

iii.  endoderm-digestive tube



v.  archenteron-blind pouch

c.  acoelomate, pseudocoelomate, coelomate

1)  acoelomate-no cavity

2)  pseudocoelomate-some mesoderm in cavity

3)  coelomate-cavity

a)  cushions-prevents injury

b)  enables organs to grow and move

c)  hydrostatic skeleton against which muscles can work



d.  protostome-deuterostome




1)  protostome





a)  spiral, determinative cleavage





b)  schizocoelous-mesoderm split

c)  blastopore-mouth

2)  deuterostome

a)  radial, indeterminative cleavage

b)  enterocoelous-mesoderm outpocket

c)  blastopore-anus

C.  Molecular Systematics Changing Phylogenetic Tree

1.  phylogenetic tree-based on clades; grades

2.  molecular-SSU-rRNA

a.  agreement on parazoa-eumetazoa; radiate-bilateria

b.  agreement on deuterostome

c.  disagree 

1)  protostomes-Lophotrochozoa and Ecdysozoa (secrete exoskeleton); shedding-ecdysis

a)  annelid-arthropod favored b/c segmentation

b)  annelids closer to mollusks b/c similar trochophore larval stage

2)  relocation of acoelomates and pseudocoelomates

a)  molecular data place flatworm w/protostomes w/lophotrochozoa; if true, flatworms not primitive “pre-coelomate”, but protostomes which body plan simplified

b)  nematodes w/protostome-ecdysozoa

and rotifers w/protostomes-lophotrochozoa

3)  assignemt of lophohorate phyla

a)  lophophore-crown w/ciliated tentacles;share features w/protostomes and deuterostomes-lophotrochozoa if molecular data true


3.  summary

III.  Origins of Animal Diversity

A.  Most Phyla Originated in Brief Span

1.  (565-525 million yrs ago) late Precambrian and early Cambrian (543 million yrs ago)

2.  Ediacarian period (565-543 million yrs ago)

3.  some fossils say earlier and molecular systematics agree 

4.  Cambrian explosion (543-525 million yrs ago)

B  .”Evo-devo” May Clarify Understanding of Cambrian Diversification

1.  ecological causes-predator/prey

2.  geological causes-atm [O] inc

3.  genetic causes-Hox gene

4.  maybe 3 explosions

5.  no additional phyla evolved after Cambrian explosion

